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Wiley Advanced Summit (Beijing)
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CONFERENCE CHAIR - 01

Zhong Lin Wang

Director, Beijing Institute of Nanoenergy and Nanosystems, Chinese Academy of
Sciences; Regents’ Professor and Hightower Chair (Emeritus), Georgia Institute
of Technology, USA

BIOGRAPHY

Dr. Zhong Lin Wang is a preeminent physicist and materials scientist whose groundbreaking
work has revolutionized the fields of nanotechnology, energy harvesting, and self-powered
systems. He currently serves as the Director of the Beijing Institute of Nanoenergy and
Nanosystems and holds the distinguished titles of Regents' Professor and Hightower Chair
(Emeritus) at the Georgia Institute of Technology. Dr. Wang is widely recognized as the
pioneer of the nanogenerator field, which has enabled advancements in distributed energy,
self-powered sensors, and large-scale blue energy. Additionally, he coined and developed the
fields of piezotronics and piezo-phototronics, which have significant implications for third-
generation semiconductors.

Dr. Wang's scientific impact is unparalleled. Among 230,000 scientists across all fields
worldwide (Top 2%) as ranked by Elsevier and Stanford, he is ranked #1 simultaneously for
career-long scientific impact and single-year scientific impact consecutively from 2019-
2025. He is also ranked #1 respectively in Materials Science and Nanotechnology. His
research has garnered over 564,000 citations on Google Scholar, with an extraordinary h-
index of 355, underscoring his immense influence and contributions to science.

Throughout his illustrious career, Dr. Wang has received numerous prestigious awards,
including the Global Energy Prize (2023), the Albert Einstein World Award of Science (2019),
the ENI Award in Energy Frontiers (2018), the James C. McGroddy Prize in New Materials
from the American Physical Society (2014), and the MRS Medal from the Materials Research
Society (2011). His groundbreaking work has earned him memberships and fellowships in
some of the world's most esteemed scientific academies, including the UK Royal Academy of
Engineering, the Chinese Academy of Sciences, the US National Academy of Inventors, the
European Academy of Sciences, the Korea Academy of Science and Technology (as a foreign
member), and the Canadian Academy of Engineering (as an International Fellow).

Dr. Wang's pioneering contributions to nanogenerators, piezotronics, and self-powered
systems have not only advanced fundamental science but also paved the way for
transformative technologies in energy harvesting, sensing, and semiconductor development.
His exceptional scientific impact, numerous accolades, and leadership in the global scientific
community underscore his status as one of the most influential materials scientists of our
time.
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CONFERENCE CHAIR - 02

Jin Zhang

Academician of the Chinese Academy of Sciences; Executive Vice President,
Peking University, China

BIOGRAPHY

Jin Zhang is Academician of the Chinese Academy of Sciences and Executive Vice President of
Peking University. His research focuses on spectroscopic analysis of nanomaterials, in
particular surface-enhanced Raman spectroscopy, and on the design and preparation of
functional nanostructured optoelectronic materials for sensing, imaging and energy
applications.

He has published extensively in leading international journals and has received major
honors including the National Science Fund for Distinguished Young Scholars and national
science and technology awards of China. At Peking University he has held multiple
leadership roles, promoting interdisciplinary research, talent cultivation and international
cooperation in chemistry and materials science.
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CONFERENCE CHAIR - 03

Jianbin Luo

Academician of the Chinese Academy of Sciences; Dean of the School of
Mechanical Engineering, Tsinghua University, China

BIOGRAPHY

Jianbin Luo is Academician of the Chinese Academy of Sciences and Dean of the School of
Mechanical Engineering at Tsinghua University. He is a leading scholar in tribology who
pioneered systematic studies of thin-film lubrication and superlubricity, establishing new
regimes of ultra-low friction and wear and guiding their applications in precision

manufacturing and advanced equipment.

He has served as Director of the State Key Laboratory of Tribology in Advanced Equipment
at Tsinghua University, has published prolifically in leading international journals, and has
received major honors, among them the International Award of the Society of Tribologists
and Lubrication Engineers (STLE) and national awards for science and technology of China.
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CONFERENCE CHAIR - 04

Sanjay Mathur

Member of Academia Europaea; Professor and Director, Institute of Inorganic
Chemistry, University of Cologne, Germany

BIOGRAPHY

Sanjay Mathur is Professor and Director of the Institute of Inorganic Chemistry at the
University of Cologne, Germany, and a member of Academia Europaea. His research bridges
molecular chemistry and materials engineering, focusing on chemical nanotechnologies and
the rational design of functional nanostructures for energy conversion, environmental
sensing and biomedical applications.

He has authored several hundred publications and holds numerous patents, and has served
in leadership roles in international materials societies, including the presidency of the
European Ceramic Society. He has received multiple international awards for his
contributions to materials chemistry and chemical nanotechnology.
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CONFERENCE CHAIR - 05

Yuanhua Lin

Academician of the Chinese Academy of Sciences; Dean of the School of Materials
Science and Engineering, Tsinghua University, China

BIOGRAPHY

Yuanhua Lin is Academician of the Chinese Academy of Sciences and Dean of the School of
Materials Science and Engineering at Tsinghua University. His research focuses on functional
ceramics, including dielectric energy-storage ceramics, piezoelectric and thermoelectric
materials, addressing the synthesis-structure-property relationships that underpin
capacitors, sensors and solid-state energy conversion devices.

He has published extensively in leading international journals and has received important
national and ministerial-level awards for his contributions to materials science and

engineering.
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ICMIA 2026 - International Conference on Advanced Materials and Intelligent Manufacturing

Conference Overview & Master Schedule | November 6-8, 2026 - Beijing, China

Plenary Opening Ceremony & Plenary Opening ceremony - Launch of the 3rd Opening: Jian Li (Wiley) Nov 7 (Sat) 08:30-12:05 Haosheng Hall (1F)
Sessions Wiley Star Scientist Award - Advanced Plenary chairs: Esther Levy / Richard Murray / Nov 8 (Sun) 08:30-12:00
Leaders Forum roundtable (Al-Powered Joern Ritterbusch
Research and Innovation) - Plenary Talks Roundtable chair: Jing Li (Wiley); panelists:
1-10 (Advanced City Launch on Nov 8) Zhong Lin Wang, Hai-Hu Wen, Francesca

Santoro, llia Valov, Allyn Molina
Launch: Shirley Wang / Jiaqi Li

2 Symposium  Parallel Symposium 01 Advanced Materials and Al Empowerment Longfei Wang (Beijing Institute of Nanoenergy Nov 7-8 (Sat—Sun) Haosheng Hall A (1F)
and Nanosystems, CAS) 13:30-18:30 daily
Ke Liu (Peking University)
Fei Wu (Chongging University)
Libo Chen (Uppsala University, Sweden)
Lixi Wang (Nanjing Tech University)
Esther Levy (Editor-in-Chief, Advanced
Materials - Wiley)

3 Symposium  Parallel Symposium 02 Intelligent Manufacturing and Process Wenbo Ding (Tsinghua Shenzhen International Nov 7-8 (Sat-Sun) Lanyue Pavilion (2F)
Innovation Graduate School) 13:30-17:15 daily
Renyun Zhang (Mid Sweden University; Beijing
Institute of Nanoenergy and Nanosystems, CAS)
Xinjun Liu (Tsinghua University)
Yuhong Liu (Tsinghua University)
Zhe Chen (Zhejiang University)
Rusen Yang (Xidian University)
Xiaogiang Lu (Nanyang Technological University,
Singapore)
Richard Murray (Wiley - Advanced portfolio)

4 Symposium  Parallel Symposium 03 Intelligent Sensing and New-Generation Al Junyi Zhai (Beijing Institute of Nanoenergy and Nov 7-8 (Sat-Sun) Haosheng Hall C (1F)
Nanosystems, CAS) 13:00-18:30 daily
Zhen Wen (Soochow University)
Gulnur Kalimuldina (Nazarbayev University,
Kazakhstan)
Tinghai Cheng (Beijing Institute of Nanoenergy
and Nanosystems, CAS)
Joern Ritterbusch (Editor-in-Chief, Advanced
Functional Materials - Wiley)

5 Symposium  Parallel Symposium 04 Medical-Engineering Interdisciplinary Yanglong Hou (Sun Yat-sen University) Nov 7-8 (Sat-Sun) Junhe Hall (1F)
Research and Intelligent Materials & Sang-Woo Kim (Yonsei University, Korea) 13:30-18:35 daily
Devices Dan Luo (Beijing Institute of Nanoenergy and

Nanosystems, CAS)

Jing Yu (Zhejiang University of Technology)

Yan Liu (Peking University School of
Stomatology)

Partha Pratim Pal (Deputy Editor, Chemistry — An
Asian Journal - Wiley)

Tao Yang (Editor, Advanced Science / Advanced
Materials - Wiley)

Xi Wen (Editor-in-Chief, Small Methods - Wiley)

ICMIA 2026 - Conference Overview & Master Schedule | Page 1
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Symposium  Parallel Symposia 05A & 05B New Energy Materials and Green Shuhui Sun (INRS, Canada) Nov 7-8 (Sat—Sun) 05A Laoshan Hall (1F)
Manufacturing Shaojun Guo (Peking University) 13:30-17:00 daily 05B Xiangshan Hall (1F)
Xinmei Hou (University of Science and
Technology Beijing)
Jianmin Ma (Tiangong University)
Shuhong Jiao (University of Science and
Technology of China)
Hua Wang (Beihang University)
Chao Lai (Jiangsu Normal University)
Zhenhui Ma (Beijing Technology and Business
University)
Till von Graberg (Editor-in-Chief, Advanced
Energy Materials - Wiley)

7 Symposium  Parallel Symposium 06 Al Empowering Science Communication Jian Li (Senior Director, Physical Sciences Nov 7-8 (Sat—Sun) Yingyue Pavilion (2F)
and Academic Publishing Editorial, Wiley Asia Pacific) 14:00-16:30 daily
Jiuhong Qian (Vice President, China Periodicals
Association; General Manager & Editor-in-Chief,
Youke Journal Publishing (Beijing) Co., Ltd.)

8 Symposium  Parallel Symposium 07 Graduate Student Forum Weipeng Wang (Tsinghua University) Nov 6 (Fri) Junhe Hall (1F)
Rugiang Zou (Peking University) 13:00-18:25
Xiaoli Xi (Beijing University of Technology)

Haobin Zhang (Beijing University of Chemical
Technology)

Xingwang Cheng (Beijing Institute of Technology)
Chunnian He (Tianjin University)

Guocheng Lv (China University of Geosciences,
Beijing)

Qingliang Liao (University of Science and
Technology Beijing)

Lidong Zhao (Beihang University)

9 Special Topic = Special Topic Forum S01 Superconducting Materials Haihu Wen (Nanjing University) Nov 7-8 (Sat-Sun) Kuiyue Pavilion (2F)
Jinxing Zheng (Hefei Institutes of Physical 14:00-17:35 daily
Science, CAS)
Huajun Liu (Hefei Institutes of Physical Science,
CAS)
Qingquan Qiu (Institute of Electrical Engineering,
CAS)
Nadezda Panarina (Editor-in-Chief,
Nanophotonics - Wiley)

10 Special Topic Special Topic Forum S02 2D Materials Jiadong Zhou (Beijing Institute of Technology) Nov 7-8 (Sat—Sun) Fengye Hall (2F)
Rongming Wang (University of Science and 13:30-18:40 daily
Technology Beijing)

Xiaoxu Zhao (Peking University)

Jinshui Miao (Shanghai Institute of Technical
Physics, CAS)

Taotao Li (Nanjing University)

Yao Zhou (Beijing Institute of Technology)
Hu Liu (Qinghai Institute of Salt Lakes, CAS)
Ziyi Guo (Deputy Editor, Advanced

Science - Wiley)

ICMIA 2026 - Conference Overview & Master Schedule | Page 2
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13

14

15

16

17

Special Topic

Journal Event

Side Event

Poster

Plenary

Plenary

Side Event

National Materials Symposium

SmartSys Editorial Board Meeting &
Symposium

Wiley Meet the Editors: One-on-One
Sessions

Poster Presentation (P-01 — P-56)

Registration

Conference Dinner & General
Assembly

Advanced Journal Campus
Tour - Tsinghua University

National Materials journal session (journal
introduction + invited talks)

Journal progress report, editorial board
discussion and impact plan, awards for
outstanding young editorial board members

15-minute one-on-one meetings with Wiley
editors; advance abstract submission
required for booking

56 posters, numbered P-01-P-56 and
displayed in 7 thematic zones

Delegate check-in and collection of
conference materials

Conference dinner; General Assembly of
the Committee of Advanced Materials and
Intelligent Manufacturing, China Society of
Development Strategy

Wiley's Advanced Materials journal portfolio
visits the School of Materials Science and
Engineering, Tsinghua University —
editorial talks, author sharing and
roundtable with faculty and students; a side
event of ICMIA 2026

ICMIA 2026 - Conference Overview & Master Schedule |
.10 -

Jin Zhang (Peking University)
Shaojun Guo (Peking University)

Zhong Lin Wang (Editor-in-Chief,

SmartSys - Beijing Institute of Nanoenergy and
Nanosystems, CAS)

Junyi Zhai (Associate Editor, SmartSys - Beijing
Institute of Nanoenergy and Nanosystems, CAS)

Organized by Wiley
13 editors: Esther Levy, Joern Ritterbusch, Till
Graberg, Richard Murray, Nadezda Panarina,

Partha Pal, 2%, $5i&, iR%, ZMEH, %%, 155
(Alick Zu), B¥Z
Presenters at their boards (no fixed chair)

Conference Secretariat

Committee Secretariat

Organized by Wiley - School of Materials Science
and Engineering, Tsinghua University

Page 3

Nov 7 (Sat)
14:00-17:30

Nov 8 (Sun)
15:30-17:00

Nov 7-8 (Sat-Sun)
15:00-17:00 daily

Nov 6 16:30-18:00
Nov 7 15:00-17:00
Nov 8 15:00-17:00

Nov 6 (Fri)
All day

Nov 7 (Sat)
Dinner 19:00

Assembly 20:30-21:30

Nov 9 (Mon)
All day (time TBD)

Taishan Hall (1F)

Taishan Hall (1F)

Songshan Hall

Poster Area (TBD)

Registration Desk

Haosheng Hall
Junhe Hall

School of Materials
Science and
Engineering,

Tsinghua University



Conference at a Glance

S e g T aemon g

Nov 6 (Fri) Registration all day (Registration Desk) Graduate Student Forum (Symposium 07) 13:00-18:25 - Junhe Hall (1F)  —
Poster Session | 16:30—18:00 - Poster Area
Nov 7 (Sat) Plenary Session | 08:30-12:05 - Haosheng Hall (1F) Parallel Symposia 01-06, Special Topic Forums S01 / S02, National Conference Dinner
incl. Advanced Leaders Forum: Al-Powered Research  Materials (13:00—18:40) Committee General Assembly (Committee of
and Innovation Poster Session 1l 15:00-17:00 - Poster Area Advanced Materials and Intelligent Manufacturing)
Launch of the 3rd Wiley Star Scientist Award Wiley Meet the Editors 15:00-17:00 - Songshan Hall
Nov 8 (Sun) Plenary Session Il 08:30-12:00 - Haosheng Hall (1F) Parallel Symposia 01-06, Special Topic Forums S01/ S02, SmartSys —
incl. Advanced City Launch Editorial Board Meeting & Symposium (13:30—18:40)

Poster Session 11l 15:00-17:00 - Poster Area
Wiley Meet the Editors 15:00-17:00 - Songshan Hall

Nov 9 (Mon) Advanced Journal Campus Tour - Tsinghua University  (as left, all-day event) —
All day, exact time TBD

ICMIA 2026 - Conference Overview & Master Schedule | Page 4
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Master Schedule by Day
e | Tme | Eew | Vewe |

Nov 6 (Fri) All day Registration Registration Desk
13:00-18:25 Symposium 07 - Graduate Student Forum (30 talks in one day) Junhe Hall (1F)
16:30-18:00 Poster Session | (P-01-P-56) Poster Area

Nov 7 (Sat) 08:30-12:05 Opening Ceremony & Plenary Session | Haosheng Hall (1F)
13:00-18:30 Symposium 03 - Intelligent Sensing and New-Generation Al Haosheng Hall C (1F)
13:30-17:15 Symposium 02 - Intelligent Manufacturing and Process Innovation Lanyue Pavilion (2F)
13:30-18:30 Symposium 01 - Advanced Materials and Al Empowerment Haosheng Hall A (1F)
13:30-17:00 Symposia 05A/05B - New Energy Materials and Green Manufacturing Laoshan / Xiangshan Hall (1F)
13:30-18:35 Symposium 04 - Medical-Engineering Interdisciplinary Research Junhe Hall (1F)
13:30-18:40 Special Topic Forum S02 - 2D Materials Fengye Hall (2F)
13:50-17:35 Special Topic Forum S01 - Superconducting Materials (society leadership remarks at 13:50) Kuiyue Pavilion (2F)
14:00-16:30 Symposium 06 - Al Empowering Science Communication and Academic Publishing Yingyue Pavilion (2F)
14:00-17:30 National Materials Symposium Taishan Hall (1F)
15:00-17:00 Poster Session I Poster Area
15:00-17:00 Wiley Meet the Editors Songshan Hall

Evening Conference Dinner & General Assembly Dinner 19:00 - Haosheng Hall
Assembly 20:30-21:30 - Junhe Hall

Nov 8 (Sun) 08:30-12:00 Plenary Session I Haosheng Hall (1F)
13:00-18:30 Symposium 03 - Intelligent Sensing and New-Generation Al Haosheng Hall C (1F)
13:30-17:15 Symposium 02 - Intelligent Manufacturing and Process Innovation Lanyue Pavilion (2F)
13:30-18:30 Symposium 01 - Advanced Materials and Al Empowerment Haosheng Hall A (1F)
13:30-17:00 Symposia 05A/05B - New Energy Materials and Green Manufacturing Laoshan / Xiangshan Hall (1F)
13:30-18:35 Symposium 04 - Medical-Engineering Interdisciplinary Research Junhe Hall (1F)
13:30-18:40 Special Topic Forum S02 - 2D Materials Fengye Hall (2F)
14:00-17:35 Special Topic Forum S01 - Superconducting Materials Kuiyue Pavilion (2F)
14:00-16:30 Symposium 06 - Al Empowering Science Communication and Academic Publishing Yingyue Pavilion (2F)
15:00-17:00 Poster Session IlI Poster Area
15:00-17:00 Wiley Meet the Editors Songshan Hall
15:30-17:00 SmartSys Editorial Board Meeting & Symposium Taishan Hall (1F)

Nov 9 (Mon) All day Advanced Journal Campus Tour - Tsinghua University School of Materials SciLeJnce and Engineering, Tsinghua
niversity

ICMIA 2026 - Conference Overview & Master Schedule | Page 5
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ICMIA 2026 EfFsHMHEISHEHRIEXRS - ISR

International Conference on Advanced Materials and Intelligent Manufacturing | 2026 &£11 B 6-8 H

SLEMR / H¥ Chairs

1T 2R KEFARARKSRE

Opening Ceremony & Plenary

Sessions
2 PDICE  DICE—

Parallel Symposium 01
3 DR DICIRT

Parallel Symposium 02
4 DICIR DIBIR=

Parallel Symposium 03

FER. $=/F Wiley Star Scientist FFEI: Zf# Jian Li (Wiley)

Award 5. Advanced
Leaders Forum E=iFig (Al-
Powered Research and
Innovation) . K&RE 1-10 (11
B 8 H& Advanced City [Bai{¥
=)

SeAMEIS AT EReAE
Advanced Materials and Al
Empowerment

BReRiES TZe0H
Intelligent Manufacturing and
Process Innovation

BREREH—ATERE
Intelligent Sensing and New-
Generation Al

ASIREESR: Esther Levy / Richard Murray
/ Joern Ritterbusch

REFHF: =8 Jing Li (Wiley) ; EEz=E:
Frh#k, [BEE. Francesca Santoro. llia
Valov, Allyn Molina

BEaEL: Shirley Wang / Z5{£iH Jiaqi Li

F % Longfei Wang (FRIBEALERAKBEIR
Ffr)

XU Ke Liu (JERAF)

K% Fei Wu (EBERRKF)

FRizf# Libo Chen (HGELSEFEHIAS)
FFRER Lixi Wang (R LAlks)

Esther Levy (Advanced Materials 3

45 - Wiley)

T3{A Wenbo Ding (;BHEAZFRYIEFRHATR
“hR)

3K{_z Renyun Zhang (FmEhEPRE; Rl
Bl LERGKBEIRFT)

XISEZE Xinjun Liu ((BHeAE)

Y= Yuhong Liu (iBH#AZ)

52T Zhe Chen (HRIAZE)

#UNF% Rusen Yang (FAREBFRIZASF)
FfZ3& Xiaogiang Lu (MK FETASE)
Richard Murray (Wiley - Advanced &%
F)

BRH Junyi Zhai (PRIBTILRAPCREEIRAT)
X7E Zhen Wen (FHKZF)

Gulnur Kalimuldina (I4i=5adriBa8+L/REER
KKE)

24Eig Tinghai Cheng (FRIBEILERAEKEEIR
Ffr)

Joern Ritterbusch (Advanced Functional
Materials =47 - Wiley)

ICMIA 2026 £i2% - 511

1MB78 (@x)
08:30-12:05

1MA8H (AH)
08:30-12:00

1MB7-8H (BN
H)
H 13:30-18:30

1MB7-88 (A4
B)
&H 13:30-17:15

1MRA7-88 (AR-H
B)
£=H 13:00-18:30

RBET (1F)
Haosheng Hall

RET A (1F)
Haosheng Hall A

=R (2F)
Lanyue Pavilion

4T C (1F)
Haosheng Hall C



- SEENE / £ Chairs

\11:‘.11_:
6 DA
7 PaNIIP
8 Ditir
9 Tt

paprairn LY
Parallel Symposium 04

PeIEA (05A / 05B DR
%)
Parallel Symposia 05A & 05B

DIIEIN
Parallel Symposium 06

pitiat

Parallel Symposium 07

LRI S01
Special Topic Forum S01

ETRRSERE R
Medical-Engineering
Interdisciplinary Research and
Intelligent Materials & Devices

e E S EEHIE
New Energy Materials and Green
Manufacturing

Al TRBERI A EBS FAR LM

Al Empowering Science
Communication and Academic
Publishing

HREICI

Graduate Student Forum

B

Superconducting Materials

&{lif% Yanglong Hou (FRLLKE:) 1M1 B7-8H (BE
Sang-Woo Kim (FSEREHAZ) =)

DS Dan Luo (RIBTILERIKEERAT) BH 13:30-18:35
£#0 Jing Yu (T TKRE)

XUF Yan Liu (AtRAZFOIREFR)

Partha Pratim Pal (Chemistry — An Asian

Journal B4R - Wiley)

#5% Tao Yang (Advanced Science /

Advanced Materials w48 - Wiley)

&7 Xi Wen (Small Methods 47 - Wiley)

FMEZL Shuhui Sun (JIZK INRS) 11 B87-88 (BN
Zp/DZ Shaojun Guo (JLIRAKAZ) =)}

EHFHE Xinmei Hou (JbRHEAZ) #&H 13:30-17:00
DR Jianmin Ma (KETAS)

£E4T Shuhong Jiao (FERISFRAKXE)

F% Hua Wang (FtERRESARRAE)

#i#8 Chao Lai (IAIMEAS)

OiREE Zhenhui Ma (AERTHEKE)

Till von Graberg (Advanced Energy

Materials &g - Wiley)

Z@ Jian Li (Wiley IWAXMIERIFIRIER MB7-8H (A/-E
#5) H)

N4 Jiuhong Qian (FEFIMSEIS; =H 14:00-16:30
BREATILR (tR) BRAEIEEE, £iR)
FIEME Weipeng Wang (iEHKF)

4B4NsE Rugiang Zou (ILFAKE)

FEBEAN Xiaoli Xi (AL ALAZ)

SKEFIE Haobin Zhang (AEFILTIARE)
FEAE Xingwang Cheng (AtFRIBTAZ)
fAJ&LE Chunnian He (KEXF)

BElf Guocheng Lv (FEIIERAZ (b
=) )

BIX= Qingliang Liao (IbLERHEAZ)
#XIZZR Lidong Zhao (ILRAAZARRKE)
[E)i8I% Haihu Wen (BERAE) 1MB7-8H (BA/-A
BEL Jinxing Zheng (FFRIBTSIEYIRRIF M H)

1MA6H (AhH)
13:00-18:25

53b%) 20 14:00-17:35
XU#Z Huajun Liu (FRIBTSIEYIRREIFHR
B)

EB&R Qingquan Qiu (FRIBRE THIFAT)
Nadezda Panarina (Nanophotonics &
% - Wiley)
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SEERE / E85 Chairs

10 LTSz TALls S02 T4t [AZ4R Jiadong Zhou (AtREETKZ) 1"MB7-8H (BA/-A WHT (2F)
Special Topic Forum S02 2D Materials F25B8 Rongming Wang (ItEmERHSKE) H) Fengye Hall
EXBeE Xiaoxu Zhao (FLETAE) £H 13:30-18:40
E®K Jinshui Miao (FRFIBE_EiERARYITEH
RAT)
2% Taotao Li (BIBTAS)
JEiZ Yao Zhou (JtRIEBIAZ)
XUFE Hu Liu (RIS BEhRATTRT)
ZRFZ Ziyi Guo (Advanced Science &l
7% - Wiley)

11 LIz National Materials E&igix National Materials HiFIERiCin 3K$8 Jin Zhang (JbERAZ) MB78 (AN ZWT (1F)
National Materials Symposium (HRFUNB + 158ReE) 2802 Shaojun Guo (JLERAZE) 14:00-17:30 Taishan Hall

12 HBFIERD  SmartSys mESENR HITUtERS. REWISEMOIE T Zhong Lin Wang (SmartSys F4x - # 1MAB8H (AH) ZWIT (F)
SmartSys Editorial Board and FHER. (LESEREZEMR B b 9K EERRT) 15:30-17:00 Taishan Hall
Symposium B8H Junyi Zhai (SmartSys B4R - DRI

IERPEKBETRFT)

13 BES Wiley BEENE (—X—5&#) 5 Wiley RiE—X—% (BA 15 EERF: Wiley MB7-8H (B =111y
Wiley Meet the Editors: One- o) |, EEFIEREEMY 254548 13 {i: Esther Levy. Joern B) Songshan Hall
on-One Sessions Ritterbusch. Till Graberg. Richard £=H 15:00-17:00

Murray, Nadezda Panarina, Partha Pal, 2
£%Z. $iE. BHE. =EH B5 HE BT
b

14 i ;i3 ERERERR 56 NMEiR, RS P-01-P-56, %7 IBRIEEIAHRAR (TEEFR) 11 B 6H 16:30- EHRX
Poster Presentation (P-01 - P-  ANEERSXIKME 18:00 Poster Area (f5%E)
56) 11 B 7 H 15:00-

17:00
11 B 8 H 15:00-
17:00

15 2K EiHRE ST EM. AR APk 1MABA6H (BAh) EE
Registration EPN Registration Desk

16 2ffKEs BE AEERLR[AR ®E, FEREREBERRSLHY TEWBEL MB7H (BX) BRE: RET
Conference Dinner & General BEEHERREVEREESR = 19:00 Re: BT
Assembly = SRAS 20:30-21:30

17  EEED Advanced HiFIREIT ((BHKE  Wiley (Advanced Materials) &5 4HE75: Wiley - iBHEARFMEIE 1MB9H () IBEREMRER
g Siealii) HITIEH B REMEIER, St X (BRIEEFE) School of Materials
Advanced Journal Campus Tt (GRESHRE. (FEPE. B=E Science and
Tour - Tsinghua University 18%) ; ICMIA 2026 SHIELER Engineering,

Tf] Tsinghua University
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1MHB6H 2XEM (EtE £X) AREICIR (H18IaT) 13:00-18:25 - EFT (1F)
&R Nov 6 (Fri) R3S Poster Session | 16:30-18:00 - #5RX
1MMB7H KERE (—) 08:30-12:05 - =47 (1F) DICIAIRE: DIBIZ—&/S. TSI S01 /S02. National Materials A=
[B7< Nov 7 (Sat) % Advanced Leaders Forum: Al-Powered Research and (13:00-18:40 &) EERLAAE (TEREHREFHRS
Innovation FERAZR Poster Session 11 15:00-17:00 - #5RX So R S ERERIERE T ERS
ZE=J& Wiley Star Scientist Award ZEHY={ Wiley #miEmEXIE 15:00-17:00 - LT
11 B8H ASIRE (Z) 08:30-12:00 - RET (1F) PICIEIRE: Pitln—=/N. Ttz S01 /502, SmartSys IRESSEH —
EH Nov 8 (Sun) & Advanced City Ba{¥= ¥4 (13:30-18:40 1&)

&3R5 Poster Session |11 15:00-17:00 - $RX
Wiley fRiEEXIE 15:00-17:00 - BT
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JB— Nov 9 (Mon) Advanced Journal Campus Tour - Tsinghua University
=X, BANRESE
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ZHHB#E - Master Schedule by Day

11 B 6 H A& Nov 6 £X All day 7ERRRE Registration iFAE Registration Desk
(Fri) 13:00-18:25 MEIEt IATAEISIE Graduate Student Forum (30 ZiREE HTERL) EFF (1F) Junhe Hall
16:30-18:00 IR Poster Session | (P-01-P-56) HEIRIX Poster Area
1M B7HFERNov7 08:30-12:05 FE & K&HRE (—) Opening Ceremony & Plenary Sessions 4T (1F) Haosheng Hall
(Sat) 13:00-18:30 EIR= Intelligent Sensing and New-Generation Al 4T C (1F) Haosheng Hall C
13:30-17:15 21835 Intelligent Manufacturing and Process Innovation =H& (2F) Lanyue Pavilion
13:30-18:30 21835— Advanced Materials and Al Empowerment 4T A (1F) Haosheng Hall A
13:30-17:00 2183=H 05A/05B New Energy Materials and Green Manufacturing ST / FWT (1F)
13:30-18:35 218150 Medical-Engineering Interdisciplinary Research EFF (1F) Junhe Hall
13:30-18:40 ERigiz S02 2D Materials WHT (2F) Fengye Hall
13:50-17:35 E/igix S01 Superconducting Materials (13:50 Z2&4MSEEE) Z=Hig (2F) Kuiyue Pavilion
14:00-16:30 218157~ Al Empowering Science Communication and Academic Publishing #2H& (2F) Yingyue Pavilion
14:00-17:30 National Materials @iz Symposium ZT (1F) Taishan Hall
15:00-17:00 BEHRASR Poster Session | BEHRIX Poster Area
15:00-17:00 Wiley fR4EEXITE Wiley Meet the Editors ELLT Songshan Hall
i8] Evening e & EESSRAKE Dinner & General Assembly BE 19:00 - F&ET
2RAS 20:30-21:30 - EFT
11 B 8 H AH Nov 8 08:30-12:00 K&WRE (Z) Plenary Sessions 4T (1F) Haosheng Hall
(Sun) 13:00-18:30 $1EI== Intelligent Sensing and New-Generation Al 4T C (1F) Haosheng Hall C
13:30-17:15 21835 Intelligent Manufacturing and Process Innovation =H#& (2F) Lanyue Pavilion
13:30-18:30 43i815— Advanced Materials and Al Empowerment 4T A (1F) Haosheng Hall A
13:30-17:00 2183=H 05A/05B New Energy Materials and Green Manufacturing BT / W (1F)
13:30-18:35 21835PY Medical-Engineering Interdisciplinary Research EfT (1F) Junhe Hall
13:30-18:40 E/itix S02 2D Materials WHT (2F) Fengye Hall
14:00-17:35 E@iLix S01 Superconducting Materials 2 Hg (2F) Kuiyue Pavilion
14:00-16:30 218157~ Al Empowering Science Communication and Academic Publishing #2B& (2F) Yingyue Pavilion
15:00-17:00 BEHRASR Poster Session Il BEHRIX Poster Area
15:00-17:00 Wiley 4RiBEXIE Wiley Meet the Editors & LT Songshan Hall
15:30-17:00 SmartSys fRESEIT% SmartSys Editorial Board and Symposium Z=WT (1F) Taishan Hall
11 B9H EA—Nov9 £X All day Advanced BiFIRETT (BEAFEMEIZFMRL) Advanced Journal Campus Tour - Tsinghua  iBREKER IR Tsinghua University
(Mon) University
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Opening Ceremony & Plenary Sessions

AREFEARKERE
Date: November 07 - 08, 2026 - Saturday - Sunday
Times 08:30 - 12:05 (UTC+8) - Day 1 / 08:30 - 12:00 - Day 2
Venue: IF, Haosheng Hall (Z£)T)

— DAY 1 - NOVEMBER 07,2026 (SATURDAY) - MORNING —

Opening Ceremony & Plenary Sessions - Day 1

Time Session Speaker / Panelists Chair / Host
08:30 - Opening Ceremon — Jian Li (%
08:50 pening y f)

08:50 - Xiaogang Liu (XJ4MH) , National

09:20 Plenary Talk 1 University of Singapore Esther Levy

Title: Turning Scattering into Vision

Klas Hjort, Uppsala University

09:20 - itle: - -
09:50 Plenary Talk 2 ;Ietl{;(')rRrr(:ssfe: AI[rJr;)[;l{ggttli)nggﬁﬁfniaturized Esther Levy
Systems with Soft Materials
Coffee Break - 09:50 - 10:05
3rd Wiley Star Scientist _
10:05 - Award — Launch . Shirley
10:20 Wang
Ceremony
Zhong Lin Wang, Beijing
Institute of Nanoenergy and
Nanosystems, CAS
Panel Discussion Hai-Hu Wen (F#EPE) , Nanjing
Advanced Leaders University .
10:20 - Jing Li (%=
11:05 Forum: Al-Powered Francesca Santoro, RWTH =)
Research and Aachen University &
Innovation Forschungszentrum Jiilich
Ilia Valov, Forschungszentrum
Jiillich GmbH

Allyn Molina , Wiley

.19 .



Tim Coombs , University of

11:05 - . Richard
1135 Plenary Talk 3 Cambridge Murray
Title: The AC loss conundrum
Tae-Woo Lee, Seoul National
11:35 - i i Richard
05 Plenary Talk 4 University cnar
12:0 Title: Pathways to Next-Generation Vivid Murray
and Intelligent Displays

— DAY 2 - NOVEMBER 08, 2026 (SUNDAY) - MORNING —

Plenary Sessions - Day 2

Time Session Speaker / Panelists Chair / Host
Liming Dai (J3RH9) , University
of Science and Technology of
o0 PlenaryTalks China Riterbusch
’ Title: Carbon-based Metal-free u
Electrocatalysts for Clean Energy-Chemical
Conversion
Jian S. Dai (W34 , Southern
09:00 — - Talk 6 University of Science and Joern
09:30 enary 1a Technology Ritterbusch
Title: Invoking Structural Intelligence in
Robotics
Quanshui Zheng OFHK),
09:30 - - Talk 7 Tsinghua University Joern
10:00 enary Ia Title: Structural Superlubricity Ritterbusch
Technology: From Fundamental Science to
Future Industrial Ecosystems
10:00 - Advanced City — Connecting Systems. Advancing Jiagi Li (2t
10:15 Launch Ceremony Cities. )
Coffee Break - 10:15 - 10:30
Yuanzheng Yue (HZ4E) ,
1?38 - Plenary Talk 8 Aalborg University glllgon
' Title: Our recent research progress on raberg
metal-organic framework glasses
Jinshan Pan ($&&xil)), KTH
11:00 - - Talk 9 Royal Institute of Technology Till von
11:30 enary 1a Title: Electrochemical-induced changes of Graberg
surface passive films on advanced alloys
revealed by synchrotron X-ray analyses
Konstantin Novoselov, National ,
11:30 - Plenary Talk 10 University of Sineapore Till von
12:00 (online video) y gap Graberg

Title: Materials for the Future



PLENARY SPEAKER - 01

Konstantin Novoselov

Nobel Laureate in Physics (2010); Tan Chin Tuan Centennial Professor, National
University of Singapore; Langworthy Professor of Physics, University of
Manchester, UK

BIOGRAPHY

Konstantin Novoselov is a Russian-British physicist who was awarded the 2010 Nobel Prize
in Physics for the discovery of graphene and his great contributions to materials science. He
is an expert in condensed matter physics, mesoscopic physics and nanotechnology, and has
published more than 700 papers. He is the Tan Chin Tuan Centennial Professor at the
National University of Singapore, Director of the Institute for Functional Intelligent Materials
(I-FIM) at NUS, and Langworthy Professor of Physics at the University of Manchester, UK. He
is a Fellow of the Royal Society (FRS) and Chief Scientist of the Chongqing Institute for Nobel
Laureates in 2D Materials, China. He was knighted in 2012 and elected a Foreign Member of
the Chinese Academy of Sciences in 2023.

Professor Novoselov led the academic team involved in the design, construction and launch
of the UK National Graphene Institute (NGI). As Distinguished Professor in the Department
of Materials Science and Engineering at the National University of Singapore, he founded the
Institute for Functional Intelligent Materials (I-FIM). His research focuses on functional
intelligent materials, particularly two-dimensional materials (such as graphene) and their
heterostructures, and he is committed to promoting the interdisciplinary integration of
materials science and engineering, data science, and artificial intelligence.

PLENARY TALK

Materials for the Future

ABSTRACT

Abstract: To Be Confirmed.

ICMIA BEIJING 2026 - International Conference on Advanced Materials and Intelligent Manufacturing + Al
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PLENARY SPEAKER - 02

Yuanzheng Yue

Professor of Chemistry, Aalborg University, Denmark

BIOGRAPHY

Yuanzheng Yue is Professor of Chemistry at Aalborg University, Denmark. He obtained his
Ph.D. degree from the Technical University of Berlin, Germany, in 1995. His research focuses
on glasses and disordered materials. He has published more than 440 papers in peer-
reviewed journals, including Nature and Science, and has delivered 140 invited talks,
including 27 plenary/keynote lectures, at international conferences.

He is Fellow of the European Academy of Sciences, the Danish Academy of Natural Sciences,
the Royal Society of Chemistry, the European Ceramics Society, and the Society of Glass
Technology. He was awarded the Knight's Cross of the Order of the Dannebrog of Denmark
in 2014, the Dalton Horizon Prize in 2025 for his pioneering work on metal-organic
framework glasses, and the Nevill F. Mott Award in 2026 for his outstanding contributions to
glass science.

PLENARY TALK

Our Recent Research Progress on Metal-Organic Framework Glasses

ABSTRACT

Metal-organic frameworks (MOFs) are crystalline microporous 2D or 3D hybrid solids formed by metal ions
or metal clusters connected by organic linkers through coordination bonds. In 2015, an international team
including myself reported the first melt-quenched MOF glass (namely, ZIF-4 glass). Since then, MOF glasses
have attracted widespread attention in the scientific community because they combine porosity, bulk-
forming ability, and diverse functional properties — a combination of characteristics not found in MOF
crystals or other categories of glass (such as metallic glasses, non-metallic inorganic glasses, and organic
glasses).

In this talk, I will introduce the progress made by my research group in the study of MOF glasses and non-
MOF hybrid glasses, such as metal-organic inorganic composite (MOIC) glasses. I will describe our new
understanding of the glass formation mechanisms of both MOF and MOIC glasses, review our new insights
into the structure-property-functionality relationships, and highlight the potential applications of these
glasses, such as energy storage, light emission and gas separation. Finally, I will outline the key challenges
and prospects facing research on MOF glasses and other hybrid glasses.

ICMIA BEIJING 2026 - International Conference on Advanced Materials and Intelligent Manufacturing + Al



PLENARY SPEAKER - 03

Jinshan Pan

Professor of Surface and Corrosion Science, KTH Royal Institute of Technology,
Sweden

BIOGRAPHY

Jinshan Pan is Professor of Surface and Corrosion Science at KTH Royal Institute of
Technology, Stockholm, Sweden, specializing in corrosion science. He earned his bachelor's
and master's degrees in metal corrosion and protection from the University of Science and
Technology Beijing, and received his Ph.D. in corrosion science from KTH in 1996. He
previously worked at the Central Iron and Steel Research Institute, Beijing, and the Swedish
Corrosion Institute, Stockholm, and was appointed full professor at KTH in 2010.

His research focuses on electrochemical and surface analyses of localized corrosion of
advanced alloys and green protective coatings, combining synchrotron X-ray and neutron
imaging techniques, NanoSIMS, DFT calculation and machine learning for multiscale studies
of corrosion mechanisms. He has supervised 25 Ph.D. students and 10 postdocs and
published 220 peer-reviewed papers, and has served as faculty opponent for doctoral
disputations and reviewer for project proposals and academic positions in Sweden, Norway,
Denmark, Belgium, the Netherlands, Austria, the UK and Australia.

PLENARY TALK

Electrochemical-Induced Changes of Surface Passive Films on Advanced
Alloys Revealed by Synchrotron X-Ray Analyses

ABSTRACT

Spontaneous formation of protective passive films on metal surfaces is crucial for the material's corrosion
resistance in its service life, and the stability of the surface films under operation conditions determines the
performance and lifetime of the devices made of the materials. Our understanding of the passive films has
been significantly improved thanks to the development of advanced analytical techniques. Modern
synchrotron X-ray sources offer unprecedented possibilities for detailed analyses and in situ and operando
studies of the passive films in aqueous environments and under electrochemical polarization conditions.

This lecture presents our recent studies on passive films on advanced alloys by utilizing state-of-the-art
synchrotron-based X-ray photoelectron spectroscopy (XPS) and other synchrotron techniques (X-ray
diffraction/reflectivity/fluorescence), in combination with electrochemical analyses. The results reveal
detailed structural and compositional changes in the passive films caused by electrochemical polarizations
(applied potentials), and highlight the importance of the outermost hydroxide layers on the advanced

industrial alloys.

ICMIA BEIJING 2026 - International Conference on Advanced Materials and Intelligent Manufacturing + Al
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PLENARY SPEAKER - 04

Klas Hjort

Professor of Materials Science, Uppsala University, Sweden

BIOGRAPHY

Klas Hjort is Professor of Materials Science and Dean of Engineering at Uppsala University,
Sweden. He is experienced in advanced microengineering; his earlier focus was on telecom
applications using optical and radio-frequency MEMS. More recently, he has focused on
heterogeneous microsystems on glass, ceramics, stainless steel, flexible foils and elastomers,
for biomedicine and for wireless sensor and actuator nodes.

He has led national and European projects on wireless sensor and actuator networks based
on his digital rigid-stretch printed circuit board technology. He coordinates the Horizon
Europe project PERSIMMON, developing personalized and sustainable smart patches, and is
developing miniaturized pneumatic control systems and cochlear implants in national
projects.

PLENARY TALK

Robots - Implants - Sports Performance: Applications of Miniaturized
Systems with Soft Materials

ABSTRACT

Soft materials give comfort and can gently comply with a body. By introducing such materials into new
application domains in the recent decade, this has created two technical revolutions: soft and stretchable
microsystems for monitoring of biometrics in sports, healthcare, and in everyday life; and soft robotics, for
applications in, e.g, logistics of soft and fragile materials, wearable robotics and humanoids.

More than a decade ago, we pioneered soft and stretchable printed circuit board technology with liquid
metal circuitry and have since then been forwarding its use with increased maturity. In addition, we have
recently started to use textile technology for robotic textiles. The developed technologies are demonstrated
in microrobots for intelligent agriculture, a haptic garment, and soft electronics and pneumatics for cochlear

implants, clinical monitoring and sport performance.

While intimate computing and physical Al provide means for advanced soft systems to perform well in and
on our bodies, Al has put us in the middle of a paradigm shift in academic materials science. Teaching and
research will utterly transform with the help and challenge of physical Al. Much of the theoretically and
mathematically based materials science is evolving at a pace that makes planning for education nearly
impossible. Still, data is king and experimental results are needed for validation of the rapidly evolving
theoretical and simulation capabilities. For now, the productivity gain in Al-driven automated labs is
immense in life sciences and materials synthesis, but we should expect similar productivity gains in all
experimental fields when humanoids are further developed — and that should be very soon.

It is imperative to consider the implications of this for materials science in academia.

ICMIA BEIJING 2026 - International Conference on Advanced Materials and Intelligent Manufacturing + Al

.24 .



PLENARY SPEAKER - 05

s Tae-Woo Lee

: Y Professor of Materials Science and Engineering, Seoul National University, South Korea
> f
gy &

A\

s

BIOGRAPHY

Tae-Woo Lee is Professor in the Department of Materials Science and Engineering at Seoul National University, Korea. He
received his Ph.D. in Chemical Engineering from the Korea Advanced Institute of Science and Technology (KAIST) in 2002,
joined Bell Laboratories, Lucent Technologies, USA, as a postdoctoral researcher, and worked at the Samsung Advanced
Institute of Technology (2003-2008). He was an assistant and associate professor in the Department of Materials Science
and Engineering at Pohang University of Science and Technology (POSTECH) before joining Seoul National University in
2016.

His research focuses on organic, metal halide perovskite, and carbon materials, and their applications to flexible
electronics, printed electronics, displays, solid-state lighting, solar energy conversion devices, and bioinspired
neuromorphic devices. He has published 311 papers in leading journals including Science, Nature, Nature Photonics,
Nature Nanotechnology and Advanced Materials, and is the inventor or co-inventor of 445 patented technologies. He was
honored as a 2020 MRS Fellow and a 2024 SPIE Fellow, and appointed a Fellow of the Korea Academy of Science and
Technology in 2021. He has received numerous prestigious awards, including the Korea Young Scientist Award from the
President of Korea (2008), the Korean Engineering Award (Presidential Award) (2021), and the Kyung-Ahm Prize (2023).
He serves as an associate/executive editor of Organic Electronics and The Innovation Materials.

PLENARY TALK

Pathways to Next-Generation Vivid and Intelligent Displays
ABSTRACT

Next-generation visual interfaces, wearable electronics, and bio-integrated systems require light-emitting technologies that simultaneously offer
high luminescence efficiency, physical deformability, and active signal-processing functionality. However, conventional emissive platforms face
intrinsic material and operational limitations: metal halide perovskites suffer from structural fragility and synthesis bottlenecks, while traditional
organic optoelectronic architectures often lack mechanical elasticity or require high operational voltages that are incompatible with interactive
and biological interfaces. Here, we present a multidisciplinary framework addressing these challenges across metal halide perovskite emitters,
intrinsically stretchable organic light-emitting diodes (OLEDs), and low-voltage electrochemical organic light-emitting transistors (OLETSs).

For perovskite emitters, practical implementation has long been hindered by soft ionic lattices susceptible to ion migration and environmental
degradation, rapid crystallization kinetics that cause defect proliferation during batch scale-up, and phase segregation in dry deposition processes.
To overcome operational instability, we established an interbonded PbS04-SiO2-polymer hierarchical shell that mechanically locks the ionic
crystal framework. This interfacial pinning restricts lattice expansion and passivates reactive surface sites, yielding an external photoluminescence
quantum yield of 91.4% and operational longevity surpassing 20,000 hours under blue-light excitation. To resolve synthesis scaling limits where
localized thermal and concentration gradients typically trigger defective burst crystallization, we developed a sub-4 °C pseudo-emulsion cold-
injection method that moderates haloplumbate coordination kinetics. This suppresses defect formation and facilitates uniform 20-liter mass
synthesis, realizing electroluminescent devices with a 29.6% external quantum efficiency. Furthermore, addressing the phase-mixing problem of
vapor-deposited perovskites, a thermodynamically guided vacuum co-deposition strategy using functional X-type spacers and in-situ formed LiF
nanoscale hetero-scaffolds selectively promotes phase-pure quasi-two-dimensional nanostructures, achieving thermally evaporated light-emitting
diodes with a 21.9% efficiency and a narrow linewidth of 78.5 meV.

Beyond rigid formats, expanding optoelectronics toward deformable and intelligent interfaces requires combining mechanical elasticity with low-
voltage signal processing. Addressing the severe exciton quenching and charge-injection barriers in elastomeric matrices, we realize fully
stretchable OLEDs by integrating an exciplex-assisted phosphorescent layer with MXene-contact stretchable electrodes. The resulting devices
achieve a record-high EQE of 17.0% and sustain robust emission with negligible luminance degradation under 60% tensile strain. Concurrently, to
eliminate the high driving voltages and unstable recombination zones of conventional organic transistors, we demonstrate single-active-layer
electrochemical OLETs operating below 3.5 V. By incorporating an ion transport enhancer to induce drain-side electric double layers, these devices
overcome electron injection barriers to establish a 267 pum wide pinned recombination zone, enabling battery-powered synaptic visual platforms
for neuromorphic feedback. Collectively, these coordinated material and device innovations establish a versatile foundation for robust, deformable,
and intelligent optoelectronic systems.

ICMIA BEIJING 2026 - International Conference on Advanced Materials and Intelligent Manufacturing + Al
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PLENARY SPEAKER - 06

Tim Coombs

Professor of Electrical Engineering, University of Cambridge, UK

BIOGRAPHY

Timothy Coombs is Professor of Electrical Engineering at the University of Cambridge,
where he leads the EPEC Superconductivity Group and is a Fellow of Magdalene College. He
is also a visiting professor at Tsinghua University, Sichuan University and Shenyang
University of Technology. He received all of his degrees from the University of Cambridge.

His research focuses on high-temperature superconductivity (HTS), superconducting motors,
flux pumps, superconducting magnets and finite-element modelling of superconductors (H-
formulation), with applications ranging from fusion energy and MRI medical magnets to
superconducting fault current limiters. His group has achieved a number of world-first
results. He has published over 210 papers, holds several patents, and has long been engaged

in superconductivity research collaboration in China.

PLENARY TALK

The AC Loss Conundrum

ABSTRACT

The dream of a world with clean and infinite energy has driven human beings to devote effort to the R&D of
nuclear fusion for decades. Now, thanks to the rapid development of high-temperature superconducting
(HTS) wires, we have never been closer to commercial fusion power reactors and ultimate clean energy.
Producers all over the world are now supplying over 10,000 km of superconducting wires to commercial
companies to build fusion reactors. Even though the current performance of HTS wires is roughly sufficient
for compact fusion magnets, and the manufacturing technology is still fast-progressing, there are scientific
and technical obstacles to overcome. The AC loss is the most crucial one, and it holds back the development
of HTS fusion reactors and a host of other applications such as data centres, motors, generators, etc.

To mitigate the AC loss we are concentrating on creating multilayer structures using a combination of
selective oxygenation and insulating layers, in order to create a possible solution as provided by PSALM
(Patterned Superconductor for AC Loss Minimisation), a novel structure of HTS coated conductors which
aims to replicate a roebel-type structure in a single tape without the need for cutting or assembly, and which

will drastically reduce the AC loss.

ICMIA BEIJING 2026 - International Conference on Advanced Materials and Intelligent Manufacturing + Al
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PLENARY SPEAKER - 07

Quanshui Zheng

Academician of the Chinese Academy of Sciences; Professor, Tsinghua Shenzhen
International Graduate School, Tsinghua University; Founding President,
Shenzhen X-Institute, China

BIOGRAPHY

Quanshui Zheng is Academician of the Chinese Academy of Sciences, Professor at Tsinghua
Shenzhen International Graduate School, Tsinghua University, and Founding President of the
Shenzhen X-Institute. He established a comprehensive theoretical framework for tensor
functions in constitutive equations and pioneered structural superlubricity science and
technology — achievements that earned him the Second Prize of China's National Natural
Science Award in 2004 and 2017, respectively, as lead recipient.

In education, he created a new model for cultivating outstanding innovative talent across
engineering disciplines, recognized with the First Prize of the National Higher Education
Teaching Achievement Award (2018), the Baosteel Outstanding Teacher Grand Prize (2019),
and the Third Outstanding Educator Award (2021). His current research interests include
structural superlubricity science and technology, artificial intelligence and interdisciplinary
research, and innovation-motivated education (iME) and mechanics.

PLENARY TALK

Structural Superlubricity Technology: From Fundamental Science to Future
Industrial Ecosystems

ABSTRACT

As artificial intelligence moves from the digital realm into the physical world, how can miniature devices
achieve long-lasting, energy-efficient, and reliable motion? Friction and wear remain fundamental
challenges that must be overcome.

Structural superlubricity harnesses the unique structures and interactions at solid interfaces to enable
ultralow-friction, wear-free sliding without lubricants. It opens new avenues for designing micro- and
nanoelectromechanical systems and for integrating mechanical motion with electrical and thermal

transport.

Drawing on more than two decades of research by Academician Quanshui Zheng and his team, this talk will
introduce the physical mechanisms, key scientific breakthroughs, and engineering advances in structural
superlubricity. It will explore potential applications in miniature motors, radio-frequency switches, energy
harvesting, and emerging data storage technologies. The talk will also examine how pioneering technologies
can bridge the gap between laboratory research and industrial application, and how fundamental research,
talent development, and technology transfer can advance together to build industrial ecosystems for the
future.
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PLENARY SPEAKER - 08

Liming Dai
Professor, Suzhou Institute for Advanced Research, University of Science and
Technology of China, China

BIOGRAPHY

Liming Dai is Professor at the Suzhou Institute for Advanced Research, University of Science
and Technology of China (USTC). He is an elected member/fellow of the Australian Academy
of Science, the Australian Academy of Technological Sciences and Engineering, the European
Academy of Sciences, the US National Academy of Inventors, the American Institute for
Medical and Biological Engineering, and the European Academy of Natural Sciences, and an
ARC Australian Laureate Fellow. He received his B.Sc. in polymer chemical engineering from
Zhejiang University in 1983 and his Ph.D. in chemistry from the Australian National
University in 1991, followed by postdoctoral research at the Cavendish Laboratory,
University of Cambridge.

His research focuses on functional polymers and carbon nanomaterials, in particular carbon
nanotubes, metal-free carbon catalysts and materials for energy conversion. He has
published more than 600 papers in Science, Nature-family journals and other leading
publications, with over 140,000 citations and an h-index of 186. He serves as Associate
Editor of Nano Energy and has been repeatedly recognized as a globally Highly Cited
Researcher.

PLENARY TALK

Carbon-Based Metal-Free Electrocatalysts for Clean Energy-Chemical
Conversion

ABSTRACT

Since our discovery of the first carbon-based metal-free electrocatalyst (C-MFEC, i.e.,, N-doped carbon
nanotubes) for oxygen reduction in fuel cells in 2009, the field of C-MFECs has grown enormously. C-MFECs,
as alternatives to noble metal-based electrocatalysts, have been widely demonstrated for efficient oxygen
reduction, oxygen evolution, hydrogen evolution, carbon dioxide reduction, nitrogen reduction, and many
other electrocatalytic reactions. Recent worldwide research effort has shown great potential for
applications of C-MFECs in fuel cells for clean energy conversion, metal-air batteries for energy storage,
water splitting for hydrogen fuel generation, and other electrochemical processes for clean production of
value-added chemicals. Further research and development of C-MFECs could transform clean energy and
green chemistry technologies.

In this talk, I will summarize some of our work on the development of C-MFECs for clean energy-chemical
conversion, along with an overview of recent advances, current challenges, and future perspectives in this
exciting field.

ICMIA BEIJING 2026 - International Conference on Advanced Materials and Intelligent Manufacturing + Al
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PLENARY SPEAKER - 09

Jian S. Dai

Fellow of the Royal Academy of Engineering; Dean of the Institute of Robotics
Research, SUSTech-KCL Joint School; Chair Professor, King’s College London, UK

BIOGRAPHY

Jian S. Dai is a Fellow of the Royal Academy of Engineering, a Member of Academia Europaea
(The Academy of Europe), and a Fellow of the Royal Society of Arts and Manufactures, as
well as Fellow of IEEE and ASME. He is Chair Professor at King's College London and Dean of
the Institute of Robotics Research at the SUSTech-KCL Joint School. He is a pioneering figure
in metamorphic and reconfigurable mechanisms and robotics, origami robots, and geometric
kinematics, and founded the triennial international conference series on Reconfigurable
Mechanisms and Robots (ReMAR).

He serves as Editor-in-Chief of Robotica and subject editor of Mechanism and Machine
Theory, and has received the ASME DED Mechanisms and Robotics Award, the ASME
Machine Design Award, and the IFToMM Award of Merit. He has published over 400 journal
papers and 8 authored books, and has guided more than 100 Ph.D. students and
postdoctoral researchers. His 17-chapter monograph Screw Algebra and Geometric
Kinematics has just been published by Springer in the Springer Tracts in Advanced Robotics
series.

PLENARY TALK

Metamorphosis: Invoking Structural Intelligence in Robotics

ABSTRACT

Advanced embodied Al demands a seamless integration between artificial intelligence and physical
embodiment. Marking the culmination of foundational advances captured in the 17-chapter monograph
Screw Algebra and Geometric Kinematics, this talk explores how robotic systems undergo disruptive
structural transformations to unlock true structural and physical intelligence. Grounded in the biological
principles of cellular growth and adaptation, metamorphic mechanisms enable variable topology, variable
degrees of freedom (DoF), and variable structures, proposing a new design paradigm. By fusing
evolutionary morphology with multimodal adaptation strategies, these dynamic systems achieve multi-level
topological reconfiguration and material-structure-function co-evolution. This synergy seamlessly unites
perception, actuation, control, and self-healing into an autonomous framework, significantly enhancing
robotic adaptability and operational efficiency in complex environments.

ICMIA BEIJING 2026 - International Conference on Advanced Materials and Intelligent Manufacturing + Al
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PLENARY SPEAKER - 10

Xiaogang Liu
Distinguished Professor, Department of Chemistry, National University of
Singapore, Singapore

=&
™,
.2

BIOGRAPHY

Xiaogang Liu is a Distinguished Professor at the National University of Singapore (NUS). He
obtained his Ph.D. from Northwestern University, USA, in 2004, and subsequently carried
out postdoctoral research in the Department of Materials Science and Engineering at MIT. He
joined the faculty at NUS in 2006 and was promoted to Full Professor in 2017.

His research spans several areas of materials chemistry and nanoscience, with particular
emphasis on energy transfer processes in lanthanide-doped nanomaterials, optical
nanomaterials for neuromodulation and light-field imaging, advanced scintillators for X-ray

imaging, and the design of electronic tools for assistive technologies.

PLENARY TALK

Turning Scattering into Vision

ABSTRACT

Scattering is usually viewed as a fundamental limitation in imaging, blurring information and reducing
resolution. In this talk, I will present our recent efforts to transform scattering from noise into a source of
hidden information for next-generation sensing and imaging. I will first introduce a high-dimensional light-
field sensing platform that uses disordered photonics and machine learning to simultaneously decode
multiple properties of light, including spectrum, polarization, directionality, and angular momentum from a
single shot measurement. I will then discuss our recent work on X-ray imaging, where depth-dependent
scattering inside scintillators is treated as an invertible information transport process. By combining
physics-informed models with Al-driven reconstruction, we recover high-resolution information from
strongly scattered X-ray signals without changing detector hardware. Together, these studies highlight a
new paradigm in which scattering becomes a computational resource for vision, imaging, and information

extraction.
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— DAY 1 - NOVEMBER 07,2026 (SATURDAY) —

Symposium 01: Advanced Materials and Al Empowerment

Time No.

Report Title & Speaker

Session Chairs: Prof. Libo Chen (Uppsala University) - Prof. Iek Man LEI (University of Macau)

13:30 -

Conjugated Oligoelectrolytes: A Versatile Platform for Membrane
Modifications (Keynote)

01
13:55 Guillermo C. Bazan, Nanyang Technological University,
Singapore
Nature's Blueprint: Engineering the Next Generation of Bioinspired
ﬁgg - 02  Hybrid Materials (Keynote)
' Mato Knez, CIC nanoGUNE, Spain
Physics-Informed Al for Material Characterization and Inverse
14:20 - 03 Design (Keynote)
14:45 Seunghwa Ryu, Korea Advanced Institute of Science and
Technology, Korea
Towards Single Crystals of Covalent Organic Polymers and
14:45 -
1510 04  Frameworks (Keynote)
' Qichun Zhang, City University of Hong Kong, Hong Kong, China
15:10 - 05 Ferroelectric Polarization Engineering in Epitaxial ScAIN (Invited)
15:25

Ping Wang, Peking University, China

Coffee Break 15:30 - 15:45

Session Chairs: Prof. Fei Wu (Chongqing University) - Prof. Ping Wang (Peking University)

15:45 - 06 Title: To Be Announced (Keynote)
16:10 Wenjun Zhang, City University of Hong Kong, Hong Kong, China
16110 Liquid Crystals, Photoalignment and Battery Technology (Keynote)
1635 07  Kristiaan Neyts, The Hong Kong University of Science and
Technology, Hong Kong, China
Hybrid Multifunctional Materials for Emerging Energy Technologies:
16:35 - . .
17:00 08  From Photovoltaics to Neuromorphics (Keynote)

Jovana Milic, University of Turku, Finland



Designing Bioinspired Materials via 3D Printing and Ice-Templating

ggg - 09 (Invited)
' Iek Man LEI, University of Macau, Macau, China
Autonomous Laboratory for New Materials Development Based on
1;;)(5) h 10  Few-Shot Self-Evolving Agents (Invited)
' Shitong Wang, Beihang University, China
Low-Concentration Nonanal Gas-Sensing Materials for Agricultural
17:30 - o . .
1745 11 Product Storage Monitoring (Invited)
' Chao Zhang, Yangzhou University, China
Texture-Based Interlayer Boundary Detection in SEM Images of
17:45 - 2 Multilayer Paintings (Oral)
17:55 Anna Mikhailova, Federal Research Center of Chemical Physics,

Russian Academy of Sciences, Russia

Dinner 18:30

DAY 2 - NOVEMBER 08, 2026 (SUNDAY)

Symposium 01: Advanced Materials and Al Empowerment

Time No. Report Title & Speaker

Session Chairs: Prof. Longfei Wang (Beijing Institute of Nanoenergy and Nanosystems,
CAS) - Prof. Hengyu Guo (Chongqing University)

Self-Powered and Self-Healing Dielectric Elastomer Actuators Based

gig - 13 Artificial Muscle with Triboelectric Nanogenerators (Invited)
' Dan Yang, Beijing University of Chemical Technology, China
1as- L, SPEERMRERSIRENR (Invited)
14:00 Xin Fang, National University of Defense Technology, China
1400 Biosensing on Soft Tissues (Invited)
14415 . 15  Ting Wang, Nanjing University of Posts and
Telecommunications, China
Wireless Self-Powered Sensor Systems and Their Applications in
14:15 - 16 Healthcare Monitoring (Invited)
14:30 Yannan Xie, Nanjing University of Posts and

Telecommunications, China

.34 .



Piezo-phototronic Effects in GaN based Laser Diodes by Extreme

14:30 - . Pressure Application with Nanometer Resolution (Invited)
14:45 Ding Li, Beijing Institute of Nanoenergy and Nanosystems, CAS,
China

Neuromorphic Tactile Sensory Systems for Biomedical Engineering

14:45 - :
15:00 18  (Invited)
Libo Chen, Uppsala University, Sweden
High-Performance Triboelectric Nanogenerators for Intelligent
15:00 - 19 Sports (Invited)
15:15 Jianjun Luo, Beijing Institute of Nanoenergy and Nanosystems,

CAS, China

Coffee Break 15:30 - 15:45

Session Chairs: Prof. Ting Wang (Nanjing University of Posts and Telecommunications) - Prof.
Xin Fang (National University of Defense Technology)

Performance Enhancement Strategies and Application Exploration of

Efég - 20  Novel Triboelectric Energy Conversion Technology (Invited)
' Hengyu Guo, Chongqing University, China
Single-Atom/Nanocluster-Mediated Thermo-, Electro-, and Contact-
16:00 - Electrocatalysis for Green Valorization of Industrial Flue Gas toward
16:15 21 Value-Added Chemicals (Invited)
Jun Wu, Central South University, China
Surface/Interface Charge Regulation and Energy Harvesting Devices
16:15 - - (Invited)
16:30 Zhihao Zhao, Beijing Institute of Nanoenergy and Nanosystems,
CAS, China
High-Performance Alloys Designed via Large Language Models and
16:30 - - Knowledge Graphs (Invited)
16:45 Honghui Wu, University of Science and Technology Beijing,
China
Defect Engineering for Multifunctional Electromagnetic Wave
16:45 - ; ;
17:00 24  Absorption (Invited)
' Song Ma, Institute of Metal Research, CAS, China
High-Efficiency Contact-Electro-Catalysis (CEC) Enabled by
gfgg - 25  Electrostatic Polarization (Oral)

Ziming Wang, University of New South Wales, Australia



17:10 - - Design of a Biomimetic Intelligent Muscle System (Oral)
17:20 Wenhui Chen, Peking University, China
Phase Stability of Multicomponent Rare-Earth-Doped Zirconia
1;;8 - 27  Ceramics (Oral)
' Tong Zhang, Beijing University of Technology, China
17:30 - When Liquid Crystals encounters Structured Light (Oral) Le Zhou,
17:40 Tsinghua University, China

Dinner
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Xinjun Liu Xj3E

Tsinghua University

Yuhong Liu XJ§5

Tsinghua University

Zhe Chen B

Zhejiang University
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Xidian University
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Intelligence, Advanced Science,
Advanced Discovery, Advanced
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Nanyang Technological University,
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— DAY 1 - NOVEMBER 07,2026 (SATURDAY) —

Symposium 02: Intelligent Manufacturing and Process Innovation

Time No. Report Title & Speaker

Session Chairs: Liaoyuan Wang JERJE (Tsinghua University) * 13:30 = 14:35 (UTC+8)

A Digital Twin-Driven Ultra-precision Freeform Machining System

1328 - 01 (Keynote)
' Xichun Luo R, University of Strathclyde, UK
Beyond Bulk Properties: Transient Surface Engineering for Augmented
ﬁ ig - 02  Ultraprecision Machining (Keynote)

Hao Wang E¥, National University of Singapore, Singapore

Superhard Materials for High-Speed FSW of Cast Aluminum Alloys and
14:10 - 03  FSW of High-Strength Steels (Invited)

14:25
Nina Qin 38R, Element Six UK Ltd, UK

Al-Driven Friction Prediction and Inverse Design of Two-Dimensional
04  Materials for Intelligent Manufacturing (Oral)

Shiyi Song *B‘]‘%, Tsinghua University, China

14:25 -
14:35

Session Chairs: Wenbo Dingm (Tsinghua Shenzhen International Graduate School, Tsinghua
University) ¢ 14:35 = 15:35 (UTC+8)

An Active-Learning Framework for Machine-Learning Potential
Development in Mechanochemical Coupling Systems: A Case Study of Co

14:35 - ;
110 o5 CMP (Invited)

Yating Huangw, Beijing Technology and Business University,
China

Key Technologies of Augmented Reality-Assisted Assembly Guidance

Efgg - 06  and Inspection (Invited)
' Jianfu Zhang J& X, Tsinghua University, China
15:05 - o, RS A IR (Invited)
15:20 Zihua Zhang $-F4H, Beijing University of Technology, China
15:20 - BT BB =AY R RN N FHEEAE (Invited)
08
15:35 Shufei Li 22§, Tianjin University, China

Tea Break 15:35 = 15:45



Session Chairs: Renyun Zhang J¥4=% (Mid Sweden University; Beijing Institute of Nanoenergy and
Nanosystems, CAS) ¢ 15:45 = 17:10 (UTC+8)

Wood Nanofiber Assembly for Sustainable Water Management

15:45 - 09 (Keynote)

16:05
Wenshuai Chen PR3CMW, Northeast Forestry University, China
Al-Driven Digitization of Dynamic Hand Motion into Soft Matter

16:05 - 10 (Keynote)

16:25 Jinhye Bae, Chung-Ang University, Republic of Korea; UC San Diego,
USA
Origami-Inspired Triboelectric Nanogenerators for Simultaneous

16:25 - » Energy and Information Harvesting (Invited)

16:40 Guobiao Hu HJE#R, The Hong Kong University of Science and

Technology (Guangzhou), China

FE S FHRSN AL EE R K K LA TR K Be B R AR S E L Ag /s
16:40 - 12 %01 (Invited)

16:55
Junlei Wang E3 B, Zhengzhou University, China
Integrated Optimization of Full-Process Processing Parameters Based
16:55 - on Artificial Intelligence (Invited)
13 .. . . .
17:10 Wenjing Wang W, University of Science and Technology

Beijing, China

— DAY 2 - NOVEMBER 08, 2026 (SUNDAY) —

Symposium 02: Intelligent Manufacturing and Process Innovation

Time No. Report Title & Speaker

Session Chairs: Xiaogiang Lu f#¥8 (Nanyang Technological University, Singapore) * 13:30 -
14:35 (UTC+8)

A ALTRAE B EALAsil: BB B R HLas NRiBoR

13:30 - 01 (Keynote)
13:50
Zhengcai Cao WIBCH, Harbin Institute of Technology, China
13:50 - o 2 A AR i R RE I R AR A G R SR B RO S M (Keynote)
14:10 Ying Cheng 73, Beihang University, China
14:10 - 03 Flexure-based Dynamic Vibration Absorbers: Design Theory and



14:25

Applications in Machining Chatter Control (Invited)
Wenshuo Ma By 308, Beihang University, China

14:25 -

Improvement of Creep Resistance in Ni-based Superalloys via Compact

Lige 04 Y'/y" Co-precipitation Design (Oral)
Shengyu Zhou 4R, Tianjin University, China
Session Chairs: Zhe Chen ¥ (Zhejiang University) e 14:35 = 15:45 (UTC+8)
14:35 - 05 B A 52 2% il T B RS 0 L ER (Keynote)
14:55 Wule Zhu ZR®R K, Zhejiang University, China
Exploring Tellurium-Based Semiconductor Nanostructures for
Eig - 06  Emerging Electronics (Invited)
' Johnny Ho #P8{#&, City University of Hong Kong, Hong Kong, China
v i 2 26 i 3 MV 2 HICZE TR R A B e i 2R Gty e i o S Mt s 2 —
e 07 —LABUE RS & 7R (Keynote)
Zengqiang Jiang FENR, Beijing Jiaotong University, China
Cellulose Materials for Triboelectric Energy Harvesting: from
Eig - 08  Fundamental to Engineering (Invited)
' Renyun Zhang #4=%, Mid Sweden University, Sweden
Tea Break 15:45 = 15:55
Session Chairs: Rusen Yang J§ili#% (Xidian University) * 15:55 = 17:20 (UTC+8)
15:55 — 3D Printing of Conformal Electronic Systems (Keynote)
16:15 Jin Huang 3%, Xidian University, China
16:15 - 10 B 1) S M E AR AT ) 4 RO FL B3 (Keynote)
16:35 Hua Xu4&48, Shaanxi Normal University, China
Design and Construction of Flexible Optoelectronic Devices for
1222 - 11 Healthcare Monitoring and Therapy (Keynote)
' Peng Li ?”, Northwestern Polytechnical University, China
16:55 - - New Materials for 2D, 3D and 4D Printing (Invited)
17:10 Shlomo Magdassi, The Hebrew University of Jerusalem, Israel
17:10 - 13 Temperature Field Analysis and Thermal Effects on the Dynamic
17:20 Characteristics of Constant-Flow Closed Hydrostatic Turntables (Oral)

.40 -



Jiangiao Bao AT, Beijing University of Technology, China

.41 -



Parallel Symposium 03
Intelligent Sensing and New-Generation Al

PICIR=: EEERESFT—RALERE SNERF

Date: November 07 - 08, 2026 - Saturday - Sunday
Time: 13:00 - 18:30 (UTC+8) - Daily
Venue: 1F, Haosheng Hall (Z2£ )T C)

Symposium Chairs - 8 IEERE

Junyi Zhai B4R 8

Beijing Institute of Nanoenergy and Nanosystems, CAS

Zhen Wen M

Institute of Functional Nano & Soft Materials, Soochow University

Gulnur Kalimuldina

Nazarbayev University, Kazakhstan

@ , Tinghai Cheng TE3ENg

Beijing Institute of Nanoenergy and Nanosystems, CAS

Joern Ritterbusch
Editor-in-Chief, Advanced Functional Materials, Wiley
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— DAY 1 - NOVEMBER 07,2026 (SATURDAY) —

Symposium 03: Intelligent Sensing and New-Generation Al

Time No. Report Title & Speaker

Session Chairs: Rusen Yang (Xidian University)

13:30 - o1 Harnessing Mechanical Energy for Light Emission (Keynote)

13:50 Feng Wang, City University of Hong Kong, Hong Kong, China
13:50 - 02 Extending the cycle life Li anode (Keynote)

14:10 Quan Li, The Chinese University of Hong Kong, Hong Kong, China

Materials Design and Control of Functionalities of Electrochemical

}if;g - 03  Artificial Neurons and Synapses (Keynote)
' Ilia Valov, Peter Griinberg Institute, Germany
14:30 - 04 Title: To Be Confirmed (Keynote)
14:50 Ni Zhao, The Chinese University of Hong Kong, Hong Kong, China
Device-Level Al with Intelligent Sensing and Neuromorphic Hardware
14:50 -
1510 05 (Keynote)
' Hocheon Yoo, Hanyang University, Korea
Smart Healthcare Carpet for Parkinson’s Disease Gait Monitoring in
15:10 - . .
1595 06  Natural Scenarios (Invited)

Hao Wu, South China University of Technology, China

Coffee Break e “ 15:30 = 15:45

Session Chairs: Hao Wu (South China University of Technology) - Fei Liang (Northwestern
Polytechnical University)

15:45 - 07 A New Silk Road towards Smart Wearables (Keynote)
16:05 Yingying Zhang, Tsinghua University, China

Advances in Metabolite Self-assemblies and Their Energy Harvesting

1223 - 08  Application (Invited)

' Rusen Yang, Xidian University, China
1620 From Lead-Free Ceramics to Fully Organic Systems: Electromechanical
16:35 - 09  Coupling in Hybrid Nanogenerators for Self-Powered Sensing (Invited)

Naratip Vittayakorn, King Mongkut's Institute of Technology

.43 .



Ladkrabang, Thailand

16:35 - 10 Charge to Spin Conversion: Materials and Devices (Invited)

16:50 Xiaoguang Xu, University of Science and Technology Beijing, China
16:50 - ” Flexible/Wearable Sensors and Systems (Invited)

17:05 Fang Yi, Sun Yat-sen University, China

Chemistry at Contact Electrification Interfaces: Catalytic Reactions and

1;28 - 12 Biomedical Opportunities (Invited)
' Peng Jiang, Wuhan University, China
Wireless and Self-powered Sensing of Water-droplet Motion and its
ggg - 13 Application to Aircraft Safety Warning (Invited)
' Fei Liang, Northwestern Polytechnical University, China
Micro-nano Structure Modulation by Capillarity Manipulation at the
17:35 - Liquid-Solid-Gas Three-phase Boundaries and Its Applications in Smart
17:45 14 Mechano-responsive Materials (Oral)
Yang Liu, Sun Yat-sen University, China
17:45 - 15 Self-powered Luminescent System (Oral)
17:55 Junlu Sun, Zhengzhou University, China
RF Oscillator-based Battery-free Self-powered Instantaneous Wireless
ggg B 16  Sensing System (Oral)
' Jinkai Chen, Hangzhou Dianzi University, China
Twist Contact-Based Skew-Gaussian Transistor and Integrated
ﬁf?g B 17  Classification Hardware System (Oral)
' Youngmin Han, Hanyang University, Korea
e Mechano-iontronic Effects for Smart Sensing Applications (Invited)
18:30 18  Xiong Pu, Beijing Institute of Nanoenergy and Nanosystems, CAS,

China

Dinner * R 19:00 » LR (Haosheng Hall)

DAY 2 - NOVEMBER 08, 2026 (SUNDAY)

Symposium 03: Intelligent Sensing and New-Generation Al

.44 .



Time No.

Report Title & Speaker

Session Chairs: Haiwu Zheng (Henan University) - Fumin Shang (Changchun Institute of Technology)

Bioinspired Nanoconfined lontronics (Keynote)

13:30 -
13:50 01 Di Wei, Beijing Institute of Nanoenergy and Nanosystems, CAS,
China
Micro- and Nanostructure Engineering of Metallic Glasses for Intelligent
13:50 - . .
110 02  Sensing Applications (Keynote)
' Si Lan, Nanjing University of Science and Technology, China
14:10 - 03 Olfaction Platform based on MEMS Gas Sensor Array (Invited)
14:25 Xuhui Sun, Soochow University, China
e Mechano-Electric Fiber Materials and Self-Powered Devices (Invited)
14:40 - 04  Kai Dong, Beijing Institute of Nanoenergy and Nanosystems, CAS,
China
Al-Enabled Intelligent Sensing of Human Physiological Signals via
ﬂfgg - 05  Wearable Flexible Sensor Arrays (Invited)
' Haiwu Zheng, Henan University, China
In-situ Energy Harvesting and Self-powered Sensing for Intelligent
1‘;?(5) - 06  Operation and Maintenance of Marine and Offshore Equipment (Invited)
' Taili Du, Dalian Maritime University, China
Multimodal Sensing Platforms for Intelligent Health Monitoring
15:10 - ;
1E2E 07  (Invited)

Lin Xu, Jilin University, China

Coffee Break * {kEX 15:30 - 15:45

Session Chairs: Lin Xu (Jilin University) - Xiao Zhang (Changchun Institute of Technology)

15:45 -

Carbon Nanotube-based High-performance Bioelectronics (Invited)

08
16:00 Youfan Hu, Peking University, China
Artificial Intelligence-empowered Signal Processing and Sensing
16:00 - . .
1615 09  Technologies (Invited)
' Azamat Yeshmukhametov, Nazarbayev University, Kazakhstan
e Contact-Electro-Dynamic Therapy (CEDT): A New Strategy for Reactive
16:30 - 10 Oxygen Species-Mediated Therapy (Oral) Haimei Li, South-Central

Minzu University, China

.45 .



Interface Engineering for High-performance Near-room-temperature

125?}8 - 11 Thermoelectric Films (Oral)
' Qingxue Hu, Nanjing University of Science and Technology, China
16:40 - - The Application of TENG in Intelligent Transport Systems (Oral)
16:50 Yikang Li, Changchun University of Technology, China
A Wearable Bimodal Sensing System with Physics-Guided Early
1283 - 13 Decoding for Low-Latency Motor Intent Inference (Oral)
' Jiarui Zhao, University of Chinese Academy of Sciences, China
A Stretchable Droplet Electricity Generator Enabled by Gradient-
17:00 -
1710 14  Charged Interfaces (Oral)
' Lei Lv, Northwestern Polytechnical University, China
Topological Proprioception at the Wrist for Human-Machine Interaction
e 15 (Oral)
' Meihua Zhou, University of Chinese Academy of Sciences, China
Atomically Confined Insertion for 2D Strain and Polarization Engineered
1;;8 - 16  GaN Electronics (Oral)

Yuanhong Shi, University of Chinese Academy of Sciences, China

Dinner

.46 -



Parallel Symposium 04

Medical-Engineering Interdisciplinary Research and

Intelligent Materials & Devices

PICIEN: ETRX SRS - 2WGER

Date: November 07 - 08, 2026 - Saturday - Sunday
Time: 13:30 - 18:35 (UTC+8) - Daily
Venue: 1F, Junhe Hall (F#1)7T)

Symposium Chairs - 8 IEERE

2 Yanglong Hou i
‘ Sun Yat-sen University

Dan Luo ¥

Beijing Institute of Nanoenergy
and Nanosystems, CAS

Yan Lium

Peking University School of
Stomatology

Tao Yang ¥
Editor, Advanced Science;

Advanced Materials Editor, Wiley

Sang-Woo Kim

Yonsei University, South Korea

Jing Yu R

Zhejiang University of Technology

Partha Pratim Pal

Deputy Editor, Chemistry - An
Asian Journal, Wiley

Xi Wen 335

Editor-in-Chief, Small Methods;
Deputy Editor, Small, Wiley

Al EMPOWERMENT - MATERIALS INNOVATION - INTELLIGENT MANUFACTURING
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— DAY 1 - NOVEMBER 07,2026 (SATURDAY) —

Symposium 04: Medical-Engineering Interdisciplinary Research and

Intelligent Materials & Devices

Time No. Report Title & Speaker

Session Chairs: Prof. Lorenzo Moroni, Prof. Yan Liu

Title: Research basis and translational application exploration of

13:30 - o1 Nanobiological adaptation (Keynote)

13:50 Xingjie Liang, National Center for Nanoscience and Technology,
CAS, China

13:50 - 02 Title: Intelligent Nanorobots for One Health (Keynote)

14:10 Martin Pumera, Brno University of Technology, Czech Republic

14:10 - 03 Title: To Be Confirmed (Keynote)

14:30 Francesca Santoro, RWTH Aachen University, Germany

Title: Probing Function with Designing Structure: Instructive
14:30 - Scaffolds for Intelligently Manufactured Tissue Regeneration
14:50 (Keynote)

Lorenzo Moroni, Maastricht University, Netherlands

Title: Intelligent biomimetic scaffold driven by bacterial energy

Efig - 05  promotes the repair of infectious bone defects (Keynote)
' Yan Liu, Peking University, China
Title: Artificial Intelligence-Guided Nano Co-Assembly for Next-
15:10 - 06 Generation Drug Delivery (Keynote)
15:30 Helder Santos, University Medical Center Groningen,
Netherlands
Title: Engineering Adaptive Bioelectronics for Living Systems
1228 - 07  (Keynote)

Changsheng Wu, National University of Singapore, Singapore

Coffee Break - %Mk 15:50 - 16:00

Session Chairs: Prof. Xingjie Liang, Prof. Tingting Li,
Prof. Xiaodong Zhang, Prof. Jianxun Ding, Prof. Ping’an Ma
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Title: Reversing Abnormal Phase Separation for Disease Treatment

1228 - 08 (Keynote)
' Tingting Li, Peking University, China
Title: Cluster-based Enzymes and the Repair of Neural Injury
12;2}8 - 09 (Keynote)
' Xiaodong Zhang, Tianjin University, Tianjin, China
610 Title: Bioactive Poly(amino acid) Materials (Keynote)
e 10 Jianxun Ding, Institute of Applied Chemistry, CAS, Changchun,
China
Title: Biomaterials for Reactive Oxygen Species Homeostasis
17:00 - :
1720 11 Regulation (Keynote)
' Ping’an Ma, Harbin Engineering University, China
Title: Biomimetic assembly of lanthanide nanomaterials and their
ggg - 12 hemostatic application research (Invited)
' Jing Yu, Zhejiang University of Technology, China
Title: Inorganic Functional Nanomaterials for Tumor
ggg - 13 Immunotherapy (Invited)
' Chunxia Li, Shandong University, China
Title: Full-API Nanodrugs (FANDs) and Their Biomedical
17:50 - . .
18108 14  Applications (Invited)
' Jinfeng Zhang, Beijing Institute of Technology, China
Title: Interface catalysis induced by contact electrification effect and
12533 B 15  itsapplication (Invited)
' Peng Jiang, Wuhan University, China
Title: Multidimensional reshaping of tumor microenvironment
18:20 - . . .
18.37 16  mediated by immune regulatory probes (Invited)

Shuren Wang, Sun Yat-sen University, China

Dinner - B

DAY 2 - NOVEMBER 08, 2026 (SUNDAY)

Symposium 04: Medical-Engineering Interdisciplinary Research and

Intelligent Materials & Devices
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Time No. Report Title & Speaker
Session Chairs: Prof. Ping Yu, Prof. Guosheng Song
13:30 - . Title: Electroactive Biomaterials and Tissue Repair (Keynote)
13:50 Zhou Li, Tsinghua University, China
13:50 - 18 Title: Discovery of enzyme activity (Keynote)
14:10 Huiyu Liu, Beijing University of Chemical Technology, China
Title: Functional DNA Nanomaterials and Immune Engineering
14:10 - 19 (Invited)
14:25 Yu Yang, Shanghai Jiao Tong University School of Medicine,
China
Title: Design of Machine-Learning-Assisted Photo-Enzyme
14:25 - Integrated Catalysts (Invited
140 20 ntegrated Catalysts (Invited)
Xin Yu, University of Jinan, China
Title: Hydrogel wearable electronic devices for human
ﬂfgg - 21  electrocardiogram monitoring (Invited)
' Lin Qiu, University of Science and Technology Beijing, China
Title: Aqueous Supramolecular Polymerization of Biodegradable
14:55 Nanoparticles via Pre-assembly Guided Disulfide Exchange Reaction
15:10 22 (Invited)
Bingran Yu, Beijing University of Chemical Technology, China
Coffee Break - ek 15:10 - 15:20
Session Chairs: Prof. Zhou Li, Prof. Huiyu Liu
Title: Ionic transport behavior and application of polyelectrolyte
E;g - 23 confinement (Keynote)
' Ping Yu, Institute of Chemistry, CAS, Beijing, China
Title: Sub-femtonewton force sensing and super-resolved
Eig - 24  temperature measuring (Invited)
' Fan Wang, Beihang University, China
Title: Immunological activation of albumin@porous silicon
15:45 — nanocomposites on innate immunity for cancer immunotherapy
25 .
16:00 (Invited)

Bing Xia, Nanjing Forestry University, China



Title: Chiral Assemblies for the Disaggregation of Amyloid Fibrils in

1222 - 26  Neurodegenerative Diseases (Invited)
' Ke Hou, Harbin Institute of Technology (Shenzhen), China
Title: Antibacterial Biomaterials Based on Cuproptosis-Like
16:15 - . .
16:30 27  Mechanisms (Invited)
' Xianwen Wang, Anhui Medical University, China
16:30 Title: Design and Applications of Electroactive Biomaterials (Invited)
e 28 Jiajun Qiu, Shanghai Institute of Ceramics, Chinese Academy of
Sciences
Title: Ti Interface Design and Functional Modulation of Metallic
16:42 - 29 Implants for Infection Control and Osseointegration (Invited)
16:54 Wenhao Zhou, Northwest Institute for Nonferrous Metal
Research, China
16:54 - 20 Title: Caries Prevention and Treatment Materials (Invited)
17:06 Chunmei Ding, Sichuan University, China
Title: Single-atom Catalyst Initiates Acute Lung Injury
1;2563 - 31 Immunotherapy by Inhibiting Macrophage Pyroptosis (Invited)
' Xiangyu Lu, Tongji University, China
Title: Developing Low-Cost Biosensors and Point-of-Care Diagnostic
17:18 - Platforms: Translating Laboratory Innovation Toward Real-World
17:30 32 Market (Invited)
Lichen, Xiang, Henan University, China
Title: Nanoenzymes as a new generation of antibacterial agents:
gig - 33  from construction to application in anti-infective therapy (Invited)
' Xiaojun He, Peking University First Hospital, China
Title: Osteoporosis Treatment via Programmed Delivery of IRF5
17:42 - siRNA to Macrophages in Bone Tissue Combined with ROS
17:54 34 Scavenging (Invited)
Yuting Niu, Peking University, China
Title: Design and Health Monitoring Application of Polyvinylidene
1;82 - 35  Fluoride Flexible Piezoelectric Sensing System (Invited)

Yuanzheng Zhang, Henan University, China
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DAY 2 - NOVEMBER 08, 2026 (SUNDAY)

Symposium 04: Medical-Engineering Interdisciplinary Research and

Intelligent Materials & Devices--Graduate Student Forum

Ti N Report Title & Speaker
me o Session Chairs: Prof. Dan Luo
Title: A wireless closed-Loop vagus nerve stimulation platform for
18:10 - : : ;
18-15 1 rapid antidepressant neuromodulation (Oral)
' Jian Chen, Fudan University, China
Title: Natural Small-Molecule Drug-Driven Supramolecular
gég - 2 Materials: Construction Strategies and Biological Applications (Oral)
' Xiaohang Guo, Xiangya Hospital, Central South University, China
Title: Hydrothermally Engineered Herbal Nanoparticles Repair the
18:20 - 3 Neurovascular Unit after Traumatic Brain Injury (Oral)
18:25 Menghan Cheng, Xiangya Hospital, Central South University,
China
Title: A Rhubarb Anthraquinone-Based Self-Assembled Hydrogel for
18:25 - Attenuating Neuroinflammation Following Traumatic Brain Injury
4
18:30 (Oral)
Haonan Zhu, Xiangya Hospital, Central South University, China
Title: Tumor Chemosensitization via Mitochondrial Metabolic
}ggg - 5  Reactivation (Oral)
' Shuyue Deng, China Pharmaceutical University, China
Title: All-magneto-dielectric metasurface with Ultrathin and Ultra-
gfig h 6 broadband Electromagnetic Absorption (Oral)
' Jie Zhang, Zhejiang University of Technology, China
Title: Shake-to-Clear Intelligent Optical Switching in Weakly
gfig - 7 Assembled Nanorod Bundles (Oral)
' Tuo Su, Zhejiang University of Technology, China
Title: Targeted Intervention of Tumor Metabolic Vulnerabilities
gfgg - 8 Using Metal-Based Nanomaterials (Oral)

Ran Ma, Peking University, China

Dinner - B
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Parallel Symposia 05A & 05B
New Energy Materials and Green Manufacturing

Pietizh: FeERMEIEEREHNE (c-Science SHTIEIR) - SMGER

Date: November 07 - 08, 2026 - Saturday - Sunday
Time: 13:30 - 17:00 (UTC+8) - Daily

1F, 05A - Laoshan Hall (%711 /T)

Venue
: 1F, 05B - Xiangshan Hall (%111 /T)

Symposium Chairs - 8 IEERE

Shuhui Sun P&

INRS (National Institute of
Scientific Research), Canada

Shaojun Guo ﬂﬁbg

Peking University

Xinmei Hou 91§

University of Science and
Technology Beijing

Jianmin Ma G#R

Tiangong University

Shuhong Jiao ASHEL Hua Wang F4

University of Science and

Technology of China Beihang University

Zhenhui Ma Eﬁ

Beijing Technology and
Business University

Chao Lai 58

Jiangsu Normal University

Till von Graberg
Editor-in-Chief, Advanced Energy Materials, Wiley
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— DAY 1 - NOVEMBER 07, 2026 (SATURDAY) —

Symposium 05A: New Energy Materials and Green Manufacturing - Part 1

Time No. Report Title & Speaker

Session Chairs: Yijing Wang (E—¥), Nankai University - Jianmin Ma (G¥E), Tiangong
University

Title: Electrode - Electrolyte Design and Operando Insights for Safe,

13:30 - o1 Durable, and High-Energy Batteries (Keynote)

13:50 Shuhui Sun (}]FP}%), Institut National de la Recherche
Scientifique (INRS), Canada

. Making Robust Aqueous Zinc Batteries (Keynote)
13:50 -

1410 02  Hongjin Fan (B £), Nanyang Technological University,
Singapore
2D Metal Oxide Nanostructures for Sustainable Energy Technologies
133;8 b 03 (Keynote)
' Ziqi Sun, Queensland University of Technology, Australia
Reversible Solid Oxide Cell for Integrated Energy Storage and Power
14:30 - Generation (Keynote)
04
14:50 Zhipeng Li (Z=8U#), Northwestern Polytechnical University,
China
Design of Fiber Separators for High-Performance Aqueous Zinc-lon
Efig - 05 Batteries (Keynote)

Guanjie He (fi/5875), University College London, UK

Coffee Break * Z{kEX 15:10 - 15:20

Symposium 05A: New Energy Materials and Green Manufacturing - Part 2

Time No. Report Title & Speaker

Session Chairs: Yijing Wang (2—J¥), Nankai University - Jianmin Ma (SRR, Tiangong
University

Aqueous Aluminum-ion Batteries (Keynote)
15:20 - 06 . . . .
15:40 Qingyu Yan (#3), Nanyang Technological University,

Singapore
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15:40 - Advanced Thermoelectric Cooling Materials (Keynote)
16:00 Lidong Zhao M), Beihang University, China

Ni/Co Based Catalysis for Sulfur Cathodes in Wide-temperature-range
08 Sodium-Sulfur Batteries (Invited)

Wei Zhou (J§3), Beihang University, China

16:00 -
16:15

Composite Solid Electrolytes for Solid-state Li Metal Batteries
16:15 - 09 (Invited)

16:30
Jie Zhao (#X3¥), Fudan University, China

Research on Electrode/Electrolyte Design and lon Interfacial
Transport Mechanisms for High-Safety Energy Storage Batteries
16:30 - 10 (Invited)

16:45
Huajun Tian (EH4%8), North China Electric Power University,
China
Low-Temperature Sodium Storage in 03-Type Layered Oxide
16:45 — Cathodes Enabled by Nb Doping-Induced Structural Stabilization and
16:55 11 Na* Kinetics Optimization (Oral)
Xinnan Zhang (##k#), Taiyuan University of Technology, China
16:55 Structural Regulation of Coal Tar Pitch-based Hard Carbon for Sodium
17: 05 h 12  Storage (Oral)Wenjing Zhou (m), Taiyuan University of Technology,

China

Discussion / Closing * ¥Wi5B& 17:05 - 17:10 (5 min)

Symposium 05B: New Energy Materials and Green Manufacturing - Part 1

Time No. Report Title & Speaker

Session Chairs: Jun Chen (B§48), University of Wollongong - Junfei Liang &8 4), North University
of China

Unlocking the Synergy of External Fields for Enhanced

Sgg - 01  Electrocatalysis and Photoreforming (Keynote)

' Zhiqun Lin ($k75#¥), National University of Singapore, Singapore
13:50 - 02 Diamond Materials for Electrochemical Energy Applications (Keynote)
14:10 Nianjun Yang (B4E4®), Hasselt University, Belgium
14:10 - 03 Defective Carbon-based Materials for Electrocatalysis (Keynote)

14:30 Jun Chen (B##R), University of Wollongong, Australia



Reimagining Energy Harvesting Materials - Green Synthesis and
14:30 - Manufacturing from Thermoelectric to Piezoelectric Materials &

14:50 0% Devices (Keynote)

Peter C. Sherrell, RMIT University, Australia

14:50 — 05 Customization of Mesoporous Energy Materials (Invited)
15:05 Zaiwang Zhao (#X3538), Inner Mongolia University, China

Precise Design of Local Structures in Catalysts for Water Electrolysis
15:05 - 06 (Invited)

15:20
Yao Zhou (J§38), Beijing Institute of Technology, China

Coffee Break * MK 15:20 - 15:30

Symposium 05B: New Energy Materials and Green Manufacturing - Part 2

Time No. Report Title & Speaker

Session Chairs: Jun Chen (BRf#) , University of Wollongong * Junfei Liang (J&B™X) , North
University of China

High-mass-loading Electrode Materials for Sodium-ion Batteries
15:30 - 07 (Invited)

15:45
Junfei Liang (&8 %), North University of China, China

Regulating Hydrogen-Bonding Chemistry for High-Performance

1233(5) - 08 Aqueous Ammonium-lon Batteries (Invited)
' Pu Hu (ﬁﬁ*), Wuhan Institute of Technology, China
Spin-Enhanced Electrocatalysis and Dynamic Electrochemical
16:00 - ;
Les 09 Interfaces (Invited)

Jing Wang (¥, Yanshan University, China

Local Coordination Engineering for Ultrahigh-Capacity Zinc Storage in
16:15 - 10 Vanadium-Based Cathodes (Invited)

16:30
Yan Zhao (%3¥%), Inner Mongolia University, China

16:30 - Direct Synthesis of Hydrogen Peroxide (Invited)
11
16:45 Zengxi Wei (f&31), Guangxi University, China

Discussion / Closing * ¥W#5B& 16:45 - 17:00 (15 min)



— DAY 2 - NOVEMBER 08, 2026 (SUNDAY) —

Symposium 05A: New Energy Materials and Green Manufacturing - Part 1

Time No. Report Title & Speaker

Session Chairs: Hua Wang (F4R) , Beihang University * Zhenhui Ma (SR , Beijing
Technology and Business University

Low Carbon Processes for Efficient Manufacturing of Battery Materials

ggg - 01 (Keynote)
' Deepak Dubal, Queensland University of Technology, Australia
Physics-Aware Digital Twins & Human-in-the-Loop Battery
ﬁi 8 - 02 Manufacturing (Keynote)
Alejandro A. Franco, Université de Picardie Jules Verne, France
Intelligent Ore Sorting Technology and Its Application in Lithium Mines
14:10 - o3 (Keynote)
14:30 Xianping Luo (P 4lIF), Jiangxi University of Water Resources and
Electric Power, China
Defective Layered Double Hydroxide Based Nanostructured
14:30 - Photocatalysts for N, Fixation (Keynote)
04
14:50 Tierui Zhang (J&kBE), Technical Institute of Physics and
Chemistry, CAS, China
Coffee Break * #REK 14:50 - 15:00
15:00 - 05 Barocaloric Effect: from Phase Transition to Dissolution (Keynote)
15:20 Bing Li (ZM®), Institute of Metal Research, CAS, China

Symposium 05A: New Energy Materials and Green Manufacturing - Part 2

Time No. Report Title & Speaker

Session Chairs: Hua Wang (F4B) , Beihang University ® Zhenhui Ma (Z3#¥) , Beijing
Technology and Business University

Design and Fabrication of Energy Materials via Spin Regulation
15:20 - 06 (Invited)

15:35
Han Hu (#J#%), China University of Petroleum (East China), China
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The Magnetoelectric Regulation Concept of Ultra-thin Broadband

15:35 - . Electromagnetic Wave Absorbing Materials (Invited)

15:50 Zhenhui Ma (3%3#¥), Beijing Technology and Business University,
China

15:50 - 08 Interfacial Electron Transfer Model (Invited)

16:05 Long Kong (FL;2), Northwestern Polytechnical University, China

Cyclable Micron-sized Elemental Electrode Materials-based Low-

1?(2)(5) - 09 temperature Alkali Metal Batteries (Invited)
' Dandan Yu ("‘Pﬁ)‘}), China Jiliang University, China
Preparation of Key Electrode Materials for Novel Potassium-Based
123;2 - 10 Energy Storage (Invited)

Shuoqing Zhao (RXBAW), Jilin University, China

Material and Interface Design for High-Energy-Density All-Solid-State
16:35 - 11 Lithium Metal Batteries (Oral)

16:45
Yijie Liu (XJ—2§), Nanjing University, China

Discussion / Closing * ¥W¥&5B# 16:45 - 17:00 (15 min)

Symposium 05B: New Energy Materials and Green Manufacturing - Part 1

Time No. Report Title & Speaker

Session Chairs: Xinmei Hou (f&3MF) , University of Science and Technology Beijing ¢ Chao Lai
(n) , Jiangsu Normal University

Towards Single Crystals of Covalent Organic Polymers/Frameworks

13:30 - 01 (Keynote)
13:50

Qichun Zhang (JHF), City University of Hong Kong, China

The Role of Interfaces in High-performance and Sustainable Organic
ﬁfig - 02 Solar Cells and Photodetectors (Keynote)

' Nicola Gasparini, Imperial College London, UK

Light-Matter-Spin Interaction in Multiscale Chiral Nanostructures for
14:10 - 03 Energy Conversion, Light Emission and Precision Nanomedicine
14:30 (Keynote)

Dong Ha Kim, Ewha Womans University, South Korea

Coffee Break XMk 14:30 - 14:40



14:40 - Aerogel-Based Materials for Efficient Energy Conversion (Invited)
14:55 Jing Yang (#%#), Hunan Normal University, China

Current-Assisted Catalytic Removal of Air Pollutants and Its
05 Enhancement Mechanisms (Invited)

Yibo Zhang (J—¥), Ganjiang Innovation Academy, CAS, China

14:55 -
15:10

Symposium 05B: New Energy Materials and Green Manufacturing - Part 2

Time No. Report Title & Speaker

Session Chairs: Xinmei Houm, University of Science and Technology Beijing - Chao Lai (JRj8),
Jiangsu Normal University

Where Biology Meets Materials: Artificial and Semi-Artificial
06 Photosynthesis for Sustainable Fuels and Circular Chemistry (Invited)

Sai Kishore Ravi, City University of Hong Kong, China

15:10 -
15:25

Key Materials for High-Energy-Density and Fast-Charging Rechargeable
15:25 - 07 Batteries (Invited)

15:40
Guoxing Li EEEY), Shandong University, China

Catalyst Design and Mechanistic Regulation for Waste Carbon

12‘5“5) - 0og Valorization (Invited)
' Shuai Yue (), Taiyuan University of Technology, China
Two-Dimensional Nanofluidic Membranes for Osmotic Energy
12?(5) - 09 Harvesting (Invited)
' Qiangian Zhang (€3 1)) Beijing University of Technology, China
In Situ Interfacial Studies of Spectrum-Electro-Chemo-Mechanical
123;2 - 10 Coupled Systems for Rechargeable Batteries (Invited)
' Weifeng Huang (3%f##), Inner Mongolia University, China
Electrode-Electrolyte Interface Engineering towards Efficient Energy
1223 - 11 Storage (Keynote)

Wenjun Zhang (J3C#), City University of Hong Kong, China

Discussion / Closing * ¥W#&5B& 16:40 - 17:00 (20 min)



Parallel Symposium 06

Al Empowering Science Communication

and Academic Publishing

PRI Al THBERIEAHERSFA LM - SR

Date: November 07 - 08, 2026 - Saturday - Sunday
Time: 14:00 - 17:00 (UTC+8) - Daily
Venue: 2F, Yingyue Pavilion (¥ H &)

Symposium Chairs - HIEEF

Jian Li Z{@
Editorial Director, Physical Sciences APAC, Wiley

Jiuhong Qian §EN4T

Vice President, China Periodicals Association; Editor-in-Chief, Youke
Publishing (Beijing) Co., Ltd.
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— DAY 1 - NOVEMBER 07,2026 (SATURDAY) —

Symposium 06: Al Empowering Science Communication

and Academic Publishing

Time No. Report Title & Speaker

Session Chair: Wen Ma (Youke Publishing)

An Attempt and Exploration on the Integration and Transformation
of Funded Research Achievements from the National Natural Science
14:00 - Foundation (Invited)

01
14:30 ) sas N N N RS-
(ERBEARFESRYARRBSEUNZHSRER)
Dong Li, National Natural Science Foundation of China
The Application and Usage Boundaries of Al in the Management of
14:30 Research Integrity (Invited)
P 02 N .
15:00 (Al TERHRE BRI A SERILR)
Silvia Luo, Wiley
Coffee Break #XBX - 15:00-15:30
15:30 - 03 Digital Publishing and Al Application at Youke Publishing (Invited)
16:00 Hailiang Li, Youke Publishing
Al Assisted Submission Screening in Wiley Physical Sciences
16:00 Journals (Invited)
poo 04 . N —
16:30 (Wiley B FYIRRI 2 EATIRY Al 4B ERAR SRR SERREALE)
Alick Zu, Wiley
Exploring Aggregate Science: An Introduction to Aggregate (Invited)
e

Qiyao Li, Aggregate

Dinner
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— DAY 2 - NOVEMBER 08, 2026 (SUNDAY) —

Symposium 06: Al Empowering Science Communication

and Academic Publishing

Time No. Report Title & Speaker

Session Chair: Jian Li (Wiley)

From Content to Capabilities: Unlocking the Value of Scholarly

ﬂfgg - 01 Knowledge in the Al Era (Invited)
' Jing Li, Wiley
14:30 - 0y Wiley Bh 77 e TR R (invited)
15:00 Thomas Wang, Wiley
Coffee Break #BX -+ 15:00-15:30
Challenges and Governance of Al's Deep Involvement in Academic
Publishing (Invited)
15:30 - - RSN PN
e 03 (AURENAZEARHERAOHE SETE)
Hong Xiao, Tongfang Knowledge Network Digital Technology
Co., Ltd.
New Cornerstone Science Foundation: Stable Support for Discovery
12@8 - 04  Research in China (Invited)

Yong Wang, New Cornerstone Science Foundation
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Parallel Symposium 07
Graduate Student Forum

DL HRERR - SWNER

Date: November 06, 2026 - Friday
Time: 13:00 - 18:25 (UTC+8)
Venue: 1F, Junhe Hall (B #1/7)
Forum Chairs « iSI5¥E
Weipeng Wang EH5 é
Ruqiang Zou 3R3l3% Chunnian He {@&£E
Tsinghua University Peking University Tianjin University

&

Lidong Zhao #37%R Xingwang Cheng 123 Qingliang Liao BEKS
Beihang University Beijing Institute of Technology University of Science and Technology

Beijing

Guocheng Lv SEif
Xiaoli Xi FEEERE Haobin Zhang 3KiFiE

Beijing University of Technology Beijing University of Chemical Technology China University of Geosciences (Beijing)

STRFERAL: EEREMEIER - ERAEMHEDR - ALFIRSMAAEMRER - CRETAFMRER - AERRHRREEZE - IR T RER R -

RIWAREFHZE - FEMRAZR (tR) #MHZEER - REXEMHER
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— NOVEMBER 06, 2026 (FRIDAY) —

Symposium 07: Graduate Student Forum

Time No. Report Title & Speaker

Title: [T 7] FE| 5% H Kt 75 5K e 3t S A 78 Q18 B R A il ——

13:00 - o1 Fundamental Research AT & #5144

1315 XA, HRERHFESRALPEEME PRI L (PYESR
B HiREEAE

13:15 - 02 Manuscript Selection: Perspectives from SCIE Senior Editors

13:30 LR APENER LR FRATR &M

Publishing in Wiley Materials Science Journals
gzg B 03  #% (Macromolecular Rapid Communications) ¥R
8§ - (Advanced Materials) 3FIBIE5

Multiscale Interfacial Engineering for High-Performance Magnesium

ggg - 04 Batteries

VENERS, I TRk

Machine Learning-Assisted Low-Temperature Thermal-Force Coupling
13:55 _ Carbonization of Customized Hard Carbon Microstructures Enables
14:05 05 High-Performance Sodium-Ion Batteries

BRE, R

Triple-Anchoring Binder for Improved Cyclability of Dry-Processed
ﬁfgg - 06 NCM811 Cathodes in Lithium-Ilon Batteries

BRN, JERE TR

Synthesis and Structural Design of Lithium Manganese Iron Phosphate
ﬂ;g - 07  (LFMP) Cathode Materials for High-Performance Lithium-lon Batteries

FBE, ) HRE

Surface Modification of LizInClg Provides Superior Electrochemical
ﬁég - 08 Performance for Lithium-Rich Manganese-Based Cathode Materials

Vo, R

Disentangling Polymer Chains for Fast Na* Transport at Low
ﬂfig - 09 Temperatures

B, ARET R
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Symposium 07: Graduate Student Forum

Time No. Report Title & Speaker
14:45 _ Ir-Based Catalysts for Efficient PEMWE Hydrogen Production
10

14:55 TR, ARE TR

Synergistic Engineering of Single Atoms and Defects for Selective
Egg - 11 Photocatalytic Oxidation of Methane to Value-Added Chemical Products

PYL RER%

Steering Intermediate Adsorption with Dual-Site PtMo/C Catalysts for
1222 - 12 Efficient Alkaline Hydrogen Evolution

| AR, KR Tk 3

Parallel Microfluidic Synthesis of High-Entropy Alloy Nanoparticles:
15:15 - 13 High-Throughput Preparation and Hydrogen Electrocatalysis
15:25

LI, ) ERR

Coffee Break - k@K  15:25 - 15:35

Biaxial Strain-Engineered Pt-Sulfur Vacancy Dual Active Sites in

Eig - 14 Pt/Mo0O,@MoS, Architectures for pH-Universal Hydrogen Evolution
' RE, LB

Highly Sensitive All-Polymer Short-Wavelength Infrared Photodetectors
15:45 - for Complementary Metal Oxide Semiconductor Integrated Imaging
15:55 15 Enabled by Dual-Acceptor n-Type Polymers

EXS S Ve 2

Long-Focal-Length Planar Focusing of Anisotropic Plasmons in Two-
1282 - 16 Dimensional MoOCl,/Au Heterostructures

RAEHF, MK

High-Performance Stretchable Composite Electrodes for Intrinsically
122? - 17 Stretchable Organic Photovoltaic Cells and Sensors

B, Rk

Study on STE Properties of Lead-Free Cs,ZrClg Scintillators Regulated
o 18 byBi**/Mn**

TiE, h MRS JERD

3



Symposium 07: Graduate Student Forum

Time No. Report Title & Speaker

Design and Performance of Mineral-Structured Luminescent Materials
12;; - 19  for Pressure Sensing

ISR, P EMBRFE JEF)D

New Manufacturing Strategy of Thickening Pipe End by Surfacing
16:35 - Welding to Eliminate the Harmful Effect of Softened Zone in X80 Girth
16:45 20 Welded Joint

FME, R

Additive Manufacturing of Porous AlSi10Mg Material by Laser Powder
Efgg - 21 Bed Fusion and Analysis of Pore Characteristics

OEER RIS

Selective Laser Melting of Cu-Reinforced AlSi10Mg Alloys and Their
1?82 - 22 Triply Periodic Minimal Surface Structures

i, LR IR
17:05 - )3 Local Dry Underwater TIG Welding for Repairing Spent Fuel Pool Walls
1715 BTG, JER TRk

Synergistic Improvement of Microstructure and Properties of Laser-Arc
17:15 - Hybrid Welded Mg Alloy via Carbon Nanotubes and Oscillating Laser
17:25 24 Beam

KN R

Interface-Modulated Transition from {332} Twinning to Martensitic
gég - 25  Banding in Metastable Ti-6Mo-3.5Cr-1Zr Alloy

KR, JERE TR

Electrical Double Layer Dynamics Regulation for Maximized
gig N 26 Electrostatic Energy Harvesting

F5A5, PEMERILRYORBE S REFTIHT

Multifunctional Lignin-Based Anticorrosive Coatings for Metal
ggg - 27 Protection

EINI, IR IR

Direct Ink Writing and Multiscale Structural Design of Hybrid Aerogels
ggg N 28 for Advanced Thermal Management and Acoustic Meta-Devices

IS8 WETRAY¥



Symposium 07: Graduate Student Forum

Time No. Report Title & Speaker

Vacancy-Migration-Enabled, Two-Dimensional Gate-Free Neuromorphic

gfgg - 29  Devices for High-Temperature Applications

BN, RS

Al-Enabled Dynamic Analysis and Phase Transition Identification of
18:15 - ; ; ;
180e 30 Magnetic Skyrmion Lattices

BRI, LR
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Special Topic Forum S01
Superconducting Materials

Tliclz—: BSH - 23GER

Date: November 07 - 08, 2026 - Saturday - Sunday
Time: 14:00 - 17:35 (UTC+8) - Daily
Venue: 2F, Kuiyue Pavilion (%% H [4])

Forum Chairs - WIEXE

Haihu Wen RI¥ER

Nanjing University

Jinxing Zheng &R

Hefei Institutes of Physical Science, CAS

Huajun Liu X[42%

Hefei Institutes of Physical Science, CAS

g

»

Qingquan Qiu FEIFR.
Institute of Electrical Engineering, CAS

L

1

| Nadezda Panarina
Editor-in-Chief, Nanophotonics, Wiley
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— DAY 1 - NOVEMBER 07,2026 (SATURDAY) —

Special Topic Forum S01: Superconducting Materials

Time No. Report Title & Speaker

Session Chairs: Haihu Wen (Nanjing University) - Hongwei Gu (Institute of Electrical Engineering,
CAS)

Society Leaders Address-  13:50 - 14:00

Inspiration and Perspective from the Commonality of Three Type

ﬁfgg - 01 Unconventional High Temperature Superconductors (Keynote)
' Haihu Wen, Nanjing University, China
Quantum Griffiths Singularity in Superconductors: A 10-year Overview
14:30 - 02 (Invited)
14:50
Jian Wang, Peking University, China
Advances in High-Field HTS Magnet Technology for Next-Generation
14:50 - ; ;
15110 03  Particle Accelerators (Invited)
' Qingjin Xu, Institute of High Energy Physics (IHEP), CAS, China
Key Technologies and Challenges of Superconducting Magnets for
15:10 - 04 Magnetic Confinement Fusion (Invited)
15:30 Jinxing Zheng, Hefei Institutes of Physical Science (HFIPS), CAS,
China
Coffee Break - 3k 15:30 - 15:45
Session Chairs: Jinxing Zheng (HFIPS, CAS) - Qingjin Xu (IHEP, CAS)
Applications and Challenges of Superconductors in Fusion Magnets
15:45 - .
. 05 (Invited)
' Fang Liu, Institute of Plasma Physics, CAS, China
A Surrogate Model for High-Temperature Superconducting Magnets to
1222 - 06  Predict Current Distribution with Neural Networks (Invited)
' Timing Qu, Fudan University, China
Title: Study on Loss and Temperature Characteristics of 10 kV Three-
1222 - 07  Phase Coaxial High-Temperature Superconducting Cables (Invited)
' Jin Fang, Beijing Jiaotong University, China
16:55 - 08 . . s
17:15 Recent Progress of High-Temperature Superconducting Pinning Maglev

.70 -



(Invited)
Zigang Deng, Southwest Jiaotong University, China

Low-Temperature Processing and Doping Optimization of MgB2

1;;8 - 09 Superconductors (Oral)

' Jinghan Gao, Affiliation: To Be Confirmed
17:30 - 10 Physical Properties of Rare-Earth-Tuned Kagome Materials (Oral)
17:45 Xiaofan Yang, Affiliation: To Be Confirmed

Dinner - B3  19:00 - F#AEJT (Haosheng Hall)

DAY 2 - NOVEMBER 08, 2026 (SUNDAY)

Special Topic Forum S01: Superconducting Materials

Time No. Report Title & Speaker

Session Chairs: Huajun Liu (HFIPS, CAS) - Xihua Zong (Shanghai Electric Cable Research Institute Co.,
Ltd.)

Progress in Research on the Shanghai 110 kV/8 km Superconducting

14:00 - o1 Cable Power Transmission Project (Invited)
14:20 Xihua Zong, Shanghai Electric Cable Research Institute Co., Ltd.,
China

Research on High-Temperature Magnet Cooled by Dielectric at 50 K
14:20 - 02 (Invited)

14:40
Qingquan Qiu, Institute of Electrical Engineering, CAS, China

o High-Field and Reentrant Superconductivity in UTe2 (Invited)

15:00 03 Toni Helm, High Magnetic Field Laboratory (HLD-EMFL),
Helmholtz-Zentrum Dresden-Rossendorf, Germany

Epitaxy of FeAs-based Heterostructures and Interface

Egg - 04  Superconductivity (Invited)
' Canli Song, Tsinghua University, China
Coffee Break - 2%l 15:20 - 15:45
Session Chairs: Qingquan Qiu (IEE, CAS) - Chuanbing Cai (Shanghai University)
15:45 - 05 The Current Situation of Industrialization Development of High-
16:05 Temperature Superconducting Tapes (Invited)
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Chuanbing Cai, Shanghai Creative Superconductor Technologies
Co., Ltd. & Shanghai University, China

16:05 -

Progress in Research of Practical Superconducting Materials (Invited)

06
16:25 Qiang Guo, Western Superconducting Technologies Co., Ltd., China
Scaling-up and R&D of 2G-HTS Tapes at Shanghai Superconductor
16:25 - :
L6458 07  Technology (Invited)
' Jiamin Zhu, Shanghai Superconductor Technology Co., Ltd., China
The Research and Industrialization Progress of 2G-HTS Tapes Based on
1?32 B 08  MOCVD Technology in China (Invited)
' Yulei Chen, East Superconducting Technology, China
Scalable Production of PLD-Grade REBCO Superconducting Targets:
1;2(5) - 09  Phase Purity, Carbon Control and Coated-Conductor Performance (Oral)
' Lei Shi, Affiliation: To Be Confirmed
Effect of Xe Ion Irradiation with Different Energies on the
17:20 - Superconducting Properties of Y(Gd)BCO (A[Alfig i Xe 514 HE X
17:35 10 y(Gd)BCO R SEREEI)  (Oral)
Hao Yu, Affiliation: To Be Confirmed
Supersaturation-Driven Defect Engineering for Enhanced Flux Pinning
ggg - 11 in FF-MOD YBCO Films via Yttrium Stoichiometry Control (Oral)

Jiangtao Shi, Affiliation: To Be Confirmed

Dinner - R
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Special Topic Forum S02
2D Materials
TRICIn_: “4Hie - RWGEF

Date: November 07 - 08, 2026 - Saturday - Sunday
Time: 13:30 - 18:40 (UTC+8) - Daily
Venue: Fengye Hall (#4/7)

Forum Chairs - %X

Jiadong Zhou HFIR g Rongming Wang E3€BH

Beijing Institute of University of Science and

A
Technol ‘%" Technology Beiji
echnology echnology Beijing

Xiaoxu Zhao #XBESE Jinshui Miao FigoK
Pekine Universit Shanghai Institute of Technical
J Y Physics, CAS
O Taotao Li 2208 Yao Zhou 8
‘./ / Nanjing University Beijing Institute of Technology
.
Hu Liu XJp¢ Ziyi Guo FZ
Qinghai Salt Lake Deputy Editor, Advanced
Institute, CAS Science, Wiley
a

Al EMPOWERMENT - MATERIALS INNOVATION - INTELLIGENT MANUFACTURING
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— DAY 1 - NOVEMBER 07,2026 (SATURDAY) —

Special Topic Forum S02: 2D Materials

Time No. Report Title & Speaker

Session Chairs: Xidong Duan (Hunan University) and Kai Liu (Tsinghua University)

13:30 - o1 Phase Engineering of Nanomaterials (PEN): 2D Materials (Keynote)
13:50 Hua Zhang, City University of Hong Kong, Hong Kong, China
13:50 - 02 THI 1) S g ) R S FH ) — 4 AR R R (Keynote)

14:10 Han Wang, The University of Hong Kong, Hong Kong, China

High-Pressure Modulation of Optoelectronic Properties in Layered

ﬂf;g - 03  Van der Waals Materials (Keynote)
' Bingbing Liu, Jilin University, China

Discovering Novel Magnetic Phases via Magnetic Force Theory and

14:30 - 04 Al-Driven Materials Design (Keynote)

14:50 Myung-Joon Han, Korea Advanced Institute of Science and
Technology, South Korea
Reliability of 2D Materials: Linking Device Instabilities to

14:50 - . . .

15.05 05  Microscopic Defects (Invited)

Dominic Waldhor, Vienna University of Technology, Austria

Coffee Break - 2k  15:05 - 15:30

Session Chairs: Hua Zhang (City University of Hong Kong) and Han Wang (The University of Hong

Kong)
15:30 - 06 YR RIS AR S R TR RER L IR SR (Keynote)
15:50 Kai Liu, Tsinghua University, China
15:50 - 07 Controlled Synthesis of 2D Metal Oxides (Keynote)
16:10 Dechao Geng, Tianjin University, China
16:10 - 08 T AR R A B R VE AR M B A SR B (Keynote)
16:30 Xidong Duan, Hunan University, China

Interfacial Modulated van der Waals Heterostructures and

16:30 - 09 Intelligent Optoelectronic Applications (Invited)

16:45
Shoujun Zheng, Beijing Institute of Technology, China
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Towards Post-Moore Electronics: 2D Semiconductor Materials and

1?33 - 10  Device Technologies (Invited)
' Na Li, Songshan Lake Materials Laboratory, China
17:00 - » AT L R S BT B A L T T (Invited)
17:15 Hua Xu, Shaanxi Normal University, China
Two-Dimensional Metallic Catalysts for Hydrogen-Electricity
17:15 - : :
1730 12 Conversion (Invited)
' Xiaoqiang Cui, Jilin University, China
A Family of Ultrathin Non-van der Waals Kamiokite-Type Oxides for
1;22 - 13 Two-Dimensional Electronics (Oral)

Run Shi, Tsinghua University, China

Dinner - B4R 18:30

DAY 2 - NOVEMBER 08, 2026 (SUNDAY)

Special Topic Forum S02: 2D Materials

Time No. Report Title & Speaker

Session Chairs: Rongming Wang (University of Science and Technology Beijing) and Fucai Liu
(University of Electronic Science and Technology of China)

13:30 - o1 Van der Waals Layered MoSiZN4 Materials Family (Keynote)
13:50 Wencai Ren, Institute of Metal Research, CAS, China

13:50 - 02 A Superconducting Diode with Altermagnetic Memory (Keynote)
14:10 Weibo Gao, Nanyang Technological University, Singapore
14:10 - THE A S EER I FT (Keynote)

14:30 03

Kaihui Liu, Peking University, China

14:30 - YL AR it [ 2 ) £ R SR AE (Keynote)

14:50 Yanfeng Zhang, Peking University, China

Confined Synthesis and Heterogeneous Integration of 2D Materials

14:50 - 05 (Invited)
15:05 Lixing Kang, Suzhou Institute of Nano-Tech and Nano-Bionics,
CAS, China
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Coffee Break - 26k  15:05 - 15:30

Session Chairs: Wencai Ren (Institute of Metal Research, CAS) and Weibo Gao (Nanyang

Technological University)

15:30 -

Atomic-Scale Imaging and Control of Formation Pathways and
Interface Evolution in Two-Dimensional Materials (Keynote)

06
15:50 Rongming Wang, University of Science and Technology Beijing,
China
Unconventional Ferroelectricity at Two-Dimensional Limit
15:50 - 07 (Keynote)
16:10 Fucai Liu, University of Electronic Science and Technology of
China, China
16:10 - 08 Sk R B WA & LA (Keynote)
16:30 Xuewen Fu, Nankai University, China
Ultrafast Growth of Two-Dimensional Single Crystals via Oriented
1222 - 09  Attachment on a Molten Surface (Invited)
' Li Lin, Peking University, China
16:45 - 10 TSR AL S S R A I - B AL & (Invited)
17:00 Peng Zhang, Beihang University, China
17:00 - ” YA O A A AL S T S B T IR (Invited)
17:15 Jingyuan Zhou, Nankai University, China
Kinetic Acceleration of MoS2 Growth by Oxy-Metal-Organic Chemical
17:15 - iy .
17:30 12 Vapor Deposition (Invited)
' Lei Liu, Suzhou Laboratory, China
17:30 - 13 THERPRE R T T AR R S R AR KN A (Invited)
17:45

Tianyu Xia, Zhengzhou University, China

Dinner - R4
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National Materials Symposium-

National Materials E&Ritis - SIWNIEF

Date: November 07, 2026 - Saturday
Times 14:00 - 17:30 (UTC+8)
Venue: 1F, Taishan Hall (% 11/T)

Forum Chairs - RIEXRE

Jin Zhang Jk48

Peking University

Shaojun Guo 3> &

Peking University

Al EMPOWERMENT - MATERIALS INNOVATION - INTELLIGENT MANUFACTURING
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— NOVEMBER 07, 2026 (SATURDAY) - 14:00 - 17:30 —

National Materials Symposium

Time No.

Report Title & Speaker

Session Chair: Shaojun Guo (Peking University)

Opening & Journal Introduction - FFigSHTMA- 14:00 - 14:05

14:05 -

Perovskite/Silicon Tandem Photoelectrode Modules for Practical Solar
Hydrogen Production (Keynote)

01
14:35 Jae Sung Lee, Ulsan National Institute of Science and Technology
(UNIST), South Korea
Defect- and Interface-Engineering of Energy-Functional 2D Nanohybrids
Egg - 02 (Keynote)
' Seong Ju Hwang, Yonsei University, South Korea
From Photocatalysis to Photon-Phonon Co-driven Catalysis (PPCC)
Egg - 03 (Keynote)
' Junwang Tang J#%EHRE, Tsinghua University, China
Group Photo & Coffee Break - SRZFM 15:35 - 16:00
Session Chair: Shaojun Guo (Peking University)
The Role of Materials Chemistry in Energy Storage and Conversion
1228 - 04 (Keynote)
' Nicola Pinna, Humboldt University of Berlin, Germany
Quantum Light from van der Waals Materials: Single Photons and
1?88 - 05  Strain-Programmable Entangled Photon Pairs (Keynote)
' Weibo Gao #%$}%, Nanyang Technological University, Singapore
Dynamic Structure in Adsorption and Catalysis by Porous Materials
gfgg - 06 (Keynote)

Sihai Yang #5U¥, Peking University, China

End of Session - ZIBYGRESIR  17:30
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SmartSys Editorial Board and Symposium

SmartSys RESBIHTS - SUONFE

Date: November 08, 2026 - Sunday
Time: 15:30-17:00 (UTC+8)
Venue: 1F, Taishan Hall (Z=111/7)

Forum Chairs - RIEX%E

Zhong Lin Wang EH#k

Editor-in-Chief, SmartSys; Beijing Institute of Nanoenergy and
Nanosystems, CAS

Junyi Zhai BRE

Associate Editor-in-Chief, SmartSys; Beijing Institute of
Nanoenergy and Nanosystems, CAS

RER - HEVHITIRE



— NOVEMBER 08, 2026 (SUNDAY) - AFTERNOON —

SmartSys Editorial Board and Symposium

MR Time IR Session K% Content ﬁ* / E%
Session Chairs: Zhong Lin Wang (BINN, CAS) - Junyi Zhai (BINN, CAS)
15:00-1530 NI BRI WITLAIE I T
' ' Registration T ) Editorial Office
FIES Y 2 rdEEs
TR X N o i
15:30 - 15:40 Opening MOLELTE; RS W H br Hosted by Assoc.
Remarks Editor-in-Chief
Junyi Zhai
15.40 1600 Journal 7 MR . Scopus Wt ESCI Gy B
' ' Progress BRLR . CEEEE S 2 S Hr I Editorial Office
Report
il 2 g AR
Tr& N PO S
16:00 - 16:45 S . WP AR S R 5T R Hosted by Assoc.
ymposium Editor-in-Chief
Junyi Zhai
. ~ NS - LR A
BR5 AW REWEHE 6 b (5high L%
16:45 - 17:00 Awards & R T Presented by
Group Photo JIRES Editor-in-Chief

End of Meeting - P  17:00
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cScience Forum

cScience ERigIx - IBIENEB

Forum Chairs « iizE£[E

Xinmei Hou (ZFhtE
University of Science and Technology Beijing - JtZRRHSKE

iEIEfE 7y » About the Forum

ADICIREE "WIR" AIFEERRAIR, SREBRKR. SRR, Bk,
BAECLAR AR, &R, (2. B8R, INEFEERIURRIN A,

EXZ A Contact - ‘5243 13466608571

Al EMPOWERMENT - MATERIALS INNOVATION - INTELLIGENT MANUFACTURING
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Wiley Meet the Editors
EIRERIE - —X—&iF

Date: November 07 - 08, 2026 - Saturday - Sunday
Time: 15:00 - 17:00 (UTC+8) - £ A\ 15 34
Venue: Songshan Hall (& 1T

Y3 HRY - PURPOSE

FHE N R ATTZS Wiley GriibiT — 35— 2. FAEZHIAE 15 et LREN 1, S5
PR NHE TS T BARTIE R ARG &S . N BIIC R & 1 dnie, B 55%
SRR AL, TR I 7 1) RS VAT B

W3R A - HIGHLIGHTS

o 15 Wiley #5754 8 I % T 589

o IRENHR S 55 1T B

o TR EHE BT T 1) 5 R

o BRIEAEME B0 05 BRI 70 R SR b 2 T

o JFEAS E bR AR RO\ RO 2

TRE IS BN FREEWRRT G, ERAEIRN T AR LR, #HXES A
ORI iESh, 5 Wiley g I BURIT AU

Al EMPOWERMENT - MATERIALS INNOVATION - INTELLIGENT MANUFACTURING



Wiley Meet the Editors - One-on-One Sessions

»Editor

” Position

Esther Levy

Editor-in-Chief, Advanced Materials

Joern Ritterbusch

Editor-in-Chief, Advanced Functional Materials

Till Graberg

Editor-in-Chief, Advanced Energy Materials

Richard Murray

Editor-in-Chief, Advanced Intelligent Systems;
Deputy Editor, Advanced Science

Nadezda Panarina

Editor-in-Chief, Nanophotonics

Partha Pal Deputy Editor, Chemistry - An Asian Journal
s Deputy Editor, Advanced Materials;
Editor-in-Chief, Advanced Photonics Research
an Deputy Editor, Advanced Materials;
Editor-in-Chief, Macromolecular Rapid Communications
N} Editor-in-Chief, Small Methods; Deputy Editor, Small
9% Deputy Editor, Advanced Science (Artificial Intelligence)
B Deputy Editor, Advanced Science (Bio-Nanoscience)
HP (Alick Zu) Deputy Editor, Advanced Science (Electronic Devices)
BFE Deputy Editor, Advanced Science (Materials Engineering)
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Poster Presentation

BT - 2WERF

Date: November 06 — 08, 2026 - Friday — Sunday

Time: Nov 6 16:30—18:00 - Nov 7-8 15:00—17:00

Venue: Poster Area ({&#[X)

Al EMPOWERMENT - MATERIALS INNOVATION - INTELLIGENT MANUFACTURING



I 1. Poster Session Schedule

All posters (P-01 — P-58) will be on display for the full duration of the three poster sessions listed below.
Presenters are requested to stand by their boards during the sessions to present and discuss their work with
conference participants.

Poster Session | Friday, 6 November 2026 16:30 — 18:00
Poster Session Il Saturday, 7 November 2026 15:00 — 17:00
Poster Session Il Sunday, 8 November 2026 15:00 - 17:00

| 2. Notes for Presenters

1. Each poster has been assigned a board number (P-01 — P-58). Please mount your poster on the board
bearing your assigned number, which will also be listed in this programme.

2. Poster board numbers are grouped by session topic (Section 5) to facilitate on-site browsing. Please check the
on-site signage for the exact location of your board.

3. Poster format, board dimensions, and mounting/removal times will be announced separately by the
Organizing Committee.

4. Presenters are responsible for removing their posters after the final session. Posters left on boards after the
removal deadline will be discarded.

5. Presenters with outstanding registration payment are kindly requested to complete payment at the
registration desk before their session.

| 3. Poster Distribution by Topic

Symposium 01 - Advanced Materials & Al Empowerment : 3 posters
Symposium 03 - Intelligent Sensing & Next-Gen Al : 14 posters
Symposium 04 - Medical-Engineering & Intelligent Materials : 12 posters
Symposium 05 - New Energy & Green Manufacturing : 8 posters
Symposium 07 - Graduate Student : 16 posters
Special Topic Forum S01 - Superconducting Materials : 4 posters
Special Topic Forum S02 - Two-Dimensional Materials : 1 poster
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| 4. Poster List (P-01 — P-58)

P-01

P-02

P-03

P-04

P-05

P-06

P-07

P-08

P-09

P-10

POSTER TITLE

Self-powered bioelectronic medicine targeting the gut-kidney axis
via low-level vagus nerve stimulation mitigates kidney damage

Injectable biomimetic lymphatic niches enable in vivo T-cell
programming

Flexible p—n Thermoelectric Sensors with a High Seebeck
Coefficient and 0.001 K Resolution

Low-Threshold Hybrid Wave Energy Harvesting via Nonlinear
Multistage Coupling

p-NiO Gate Stack Combined with Pre-Fluorine Treatment for High-
Performance E-mode AlIGaN/GaN HEMTs

Immobilized Phage-enhanced Probiotics Competition by Spatial
Niche Reallocation Permits Precise Bacteria Replacement

Multilayer Electromagnetic—Thermal Coupling Simulation of
Stacked HTS Tapes

In situ grown Co-intercalated MnOz2 on 3D lignin-based carbon
nanoflowers for high-performance aqueous zinc-ion batteries

Thermal-exposure-induced microstructural evolution and wear—
corrosion degradation of laser-remelted 3533-00 high-Cr-Ni-Mo
Fe-based coatings

Synergistic Enhancement of Magnetorheological Fluid
Sedimentation Stability via Plasma Surface Engineering and
Micro—Nano Dual-Dispersed Particles

A Helical Copper Former for CORC Cables: Reduced Eddy-Current
Loss and Enhanced Liquid-Nitrogen Cooling

PRESENTER

T E

]

TRER
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VFRF
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TKIEX

L
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Symposium 04 -
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Materials

Symposium 07 -
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Graduate
Student
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P-12

P-14

P-15

P-16

P-17

P-18

P-19

P-20

P-21

P-22

P-23

P-24

POSTER TITLE

Adjusting the microstructure of FeNi3/C by controlling the carbon
addition to optimize the electromagnetic wave absorption
performance

Structural Evolution and Property Analysis of AI-N—O-Si
Quaternary Ceramic Materials

A Novel Magnetic Relaxation Time Sensing Technology Based on
Manganese Compounds

Relaxor Ferroelectric Thermoplastic Elastomers: Combining High
Permittivity and Low Modulus for Conformal Electroadhesion

A Library of Dipolar Skyrmion Bags Observed in a
Centrosymmetric van der Waals Magnet

SuFEx-Enabled Sulfonylimide-Functionalized Polymer Binders for
Simultaneous Li* Transport and Adhesion in Silicon Anodes

Comparative Study of the Phase Behavior and Rheology of PEC
(Polyelectrolyte Complex) and PAC (Polyampholyte Complex)

Bioinspired Piezoionic Hydrogels toward Adaptive Tactile Sensing
and Object Recognition

Recoverable Macroporous Polyanion Bead Catalysts for Efficient
Chemical Depolymerization of Polyesters and Their Composites

Intelligent Tribotronic Transistors Toward Tactile Near-Sensor
Computing

Flow induced lamellae orientation dominates cavitation in
injection-molding polypropylene

Chemically Gated Electrical Writing in Polyelectrolyte Hydrogel
Memristors via Matching Water Affinities

Effect of Si alloying on microstructure and mechanical properties of
Mg-Y-Zn alloys with LPSO phases

PRESENTER

R
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HEE

Dongjun Lee

BH3H

Sejeong Moon

Gyu Min Yim

Eag i

Yongsu Kim

Wizt

Jowon Shin
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P-25

P-26

P-27

P-28

P-29

P-30

P-31

P-32

P-33

P-34

P-35

P-36

POSTER TITLE

Formaldehyde Degradation by Soft-Sliding-Electrification Induced

Air Ionization

Constructing Amorphous/Crystalline Heterointerface for Oxygen
Evolution Reaction

Effects of Cu addition and Er—Zr microalloying on the hot tearing
susceptibility of Al-30Zn alloys

Effect of Si and Er additions on interfacial reactions in Fe/Al
laminated composites

Asymmetric Ferroelectric Gated Reconfigurable WSe2 p—n
Homojunction for In-Sensor Neuromorphic Vision Processing

PLD growth of Bi2O2Se and Bi2SeOs

Low-Temperature Annealing-Induced Interfacial Reconstruction
for Ultra-Low-Resistance Ohmic Contacts in GaN HEMTs

Fin-Coupled Rolling-Ball Triboelectric Nanogenerator for Low-
Speed Ocean Current Energy Harvesting and Flow Sensing

Single-Atom Iridium Orchestrates a Reaction Pathway Shift to
Activate Lattice Oxygen for Efficient Oxygen Evolution

Multimodal Artificial Synapses Based on the Tribovoltaic—Optical
Coupling Effect

Arch-Driven Gradient Design for Additively Manufactured Bone
Implant Scaffolds

Machine Learning-Guided Construction of a Microenvironment-
Regulated Cascade Reaction System*
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P-37

P-38

P-39

P-40

P-41

P-42

P-43

P-44

P-45

P-46

P-47

P-48

POSTER TITLE

Gold-Iron Phosphide Nanoreactor for Enhanced Lung Cancer
Radiotherapy via the Caveolae Pumping System

Flow-Induced Crystallite Evolution in Polybutene-1 Copolymers:
Bidirectional Acceleration/Retardation of Solid-State Phase
Transition

Defect Induced Crystal Phase and Kinetically Controlled
Transitions in Chemically Recyclable Polythiocarbonates

Pre-Regulating Protein Spatial Conformation and Precursor
Rigidity for Tailored Biomass Carbons Toward Wastewater
Purification and High-Energy Li—S Batteries

Spatially Separated Dual-Locked NIR-II Afterglow Probe for
Mapping Dynamic H202 and NTR Evolution during Tumor
Progression and Therapy
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Conjugated Oligoelectrolytes: A Versatile Platform for Membrane Modifications

Prof. Guillermo C. Bazan

Nanyang Technological University, Singapore

Conjugated oligoelectrolytes (COEs) are a class of synthetic molecules characterized by a linear m-conjugated backbone
and terminal ionic functionalities. The distribution of hydrophobic and hydrophilic charged groups promotes
spontaneous self-assembly within lipid bilayer membranes. This interaction leads to modifications of membrane
properties that correlate with the structural features of the COEs. Extended molecular lengths, for example, can induce
membrane rigidification while remaining largely non-cytotoxic. These attributes enable the design of molecular probes
with tunable optical properties for bioimaging, particularly for the characterization of nanoscale extracellular vesicles.
By incorporating internal molecular rotors that modulate non-radiative decay rates, COEs can be engineered to report
on membrane composition and tension in living cells, including changes induced by environmental conditions or
pharmacological treatments. Our recent efforts have focused on tuning the fluorescence lifetimes of COEs through
molecular design, specifically by systematically altering the nature of intramolecular charge-transfer excited states.
These properties, combined with compatibility with phasor-based fluorescence lifetime imaging microscopy (FLIM),
provide a platform for the simultaneous visualization and quantitative separation of multiple vesicle populations and

organelles within shared spectral channels.

Nature's Blueprint: Engineering the Next Generation of Bioinspired Hybrid Materials

Prof. Mato Knez
CIC nanoGUNE, Spain

For centuries, engineers have admired nature’s structural mastery, the unmatched tensile strength of spider silk, the
fracture toughness of nacre, and the self-healing power of cellular tissue. Yet synthetic materials rarely achieve this
benchmark because replicating nature's hierarchically organized organic-inorganic hybrids at scale is notoriously
difficult. This talk demonstrates a transformative solution: bottom-up engineering via vapor-phase chemistry. Under
the banner of Atomic Layer Processing (ALP), spanning ALD, MLD, and Vapor Phase Infiltration (VPI), we gain atomic-
scale control to program biological capabilities directly into bulk substrates. We will explore how this "modern
material alchemy" dramatically toughens polymers, confers durable antimicrobial properties to everyday textiles, and
yields resilient, self-repairing flexible electronics. Moving from passive imitation to seamless molecular integration,

ALP opens a new frontier in high-performance materials for wearables, soft robotics, and sustainable infrastructure.

Physics-Informed Al for Material Characterization and Inverse Design

Prof. Seunghwa Ryu

Korea Advanced Institute of Science and Technology, Korea

Inverse problems are central to engineering, from identifying material properties from sparse measurements to
designing structures with prescribed mechanical responses. In this talk, I will present our recent work on physics-
informed neural networks (PINNs) for material characterization, constitutive model discovery, and data-free inverse
design of bistable kirigami and origami metamaterials. These studies demonstrate how governing physics can enable
accurate inference and design even when experimental data are scarce or noisy. I will also discuss the limitations of
PINNs and the importance of choosing how physics is incorporated into the inverse problem. Using pavement modulus
backcalculation as an example, I will compare PINNs with differentiable finite element methods, which enforce

governing physics directly through a differentiable solver. Together, these studies highlight a broader view of physics-



informed Al that combines learning, automatic differentiation, and numerical solvers for robust and data-efficient

engineering inverse problems.

Towards single crystals of covalent organic polymers and frameworks

Prof. Qichun Zhang
City University of Hong Kong, Hong Kong, China

Covalent organic polymers/frameworks (COPs/COFs) have caused many scientists' interest in both fundamental
research (synthesis, properties, theoretical simulation, etc.) and possible applications (gas absorption/separation,
catalysis, energy-related devices, sensing, imaging, and so on). In this talk, [ will present our recent progress on the

preparation of novel COPs/COFs single crystals as well as their diverse applications in optoelectrical devices.

Ferroelectric Polarization Engineering in Epitaxial ScAIN

Prof. Ping Wang
Peking University, China

Ferroelectric ScAIN is a promising material for nonvolatile memories, reconfigurable electronics, and multifunctional
nitride devices. In this work, we investigate the polarization engineering in fully epitaxial ferroelectric ScAIN/GaN
heterostructures grown by plasma-assisted molecular beam epitaxy. By combining atomic-scale structural and
spectroscopic characterization with first-principle calculation, we reveal that interfacial dead layer formation and
polarization reversal fatigue are closely related to the generation, migration, and accumulation of nitrogen vacancies.
These defects preferentially accumulate at strained interfaces and microstructural defects, where they enhance leakage
transport and pin ferroelectric domains and domain walls. These findings provide direct microscopic insight into

polarization modulation in ScAIN.

Title to be announced

Prof. Wenjun Zhang
City University of Hong Kong, Hong Kong, China

06 |
Liquid crystals, photoalignment and battery technology

Prof. Kristiaan Neyts
The Hong Kong University of Science and Technology, Hong Kong, China

Liquid crystals are molecular liquids with some degree of spontaneous ordering. Their orientation near the surface can
be prescribed by illuminating a photosensitive material with linearly polarized UV or blue light. They are widely
applied in display devices but can be used in many kinds of photonic components. Recently liquid crystals have been

introduced in the electrolyte medium of batteries to improve the charge transport of lithium ions.



Hybrid Multifunctional Materials for Emerging Energy Technologies: From
Photovoltaics to Neuromorphics

Prof. Jovana Milic

University of Turku, Finland

Hybrid organic-inorganic framework materials have emerged as one of the most promising semiconductors in
optoelectronics.[1] In particular, hybrid halide perovskite materials have demonstrated superior solar-to-electric
energy conversion in photovoltaics, while soft yet crystalline mixed ionic-electronic semiconductors with remarkable
optoelectronic characteristics.[2,3] However, their limited stability in response to environmental factors and operating
conditions of voltage bias and light hampers practical applications.[4] This stems from ion migration, which increases
interfacial reactivity and limits stability under device operating conditions.[2] There has been an effort to overcome
these shortcomings by developing tailored organic components that template hybrid perovskite frameworks and
contribute to their stabilisation through increased hydrophobicity and limited ion permeability, enhancing their
performance in optoelectronics.[5,6] We demonstrate the capacity to rely on supramolecular engineering to develop a
new generation of hybrid perovskite materials that respond to external stimuli and adapt to their operating conditions,
such as by incorporating photochromic systems into ‘smart solar cells’ that can adapt to day-night cycles.[7] The
dynamic control of the underlying ionic migration has set the basis for the utility of these materials in brain-inspired
memory elements, as artificial synapses,[8] and self-powered memories for neuromorphic computing,[9] revealing
new perspectives for hybrid framework materials, and more sustainable lead- and metal-free systems,[10] in emerging

technologies.

Designing bioinspired materials via 3D printing and ice-templating
Prof. Iek Man LEI

University of Macau, Macau, China

Biological materials derive exceptional mechanical and optical functionalities from precisely organized micro-to-nano
scaled structures, yet replicating such performance synthetically remains challenging. This presentation highlights two
of our recent works that utilize ice-templating and 3D printing to enable bioinspired structural control in soft materials
across mechanical and photonic domains. First, we introduce a concentric ice-templating that generates
circumferentially aligned fibrous hydrogels, inspired by load-bearing tissues such as intervertebral discs and arteries.
By combining slow freezing with rotary compression annealing, these hydrogels achieve a unique combination of high
tensile strength, ultra-compressibility (8% residual strain after 500 cycles), and exceptional burst pressure (1.6 bar),
while retaining 85 wt.% water content. These structure-derived properties enable soft robotic applications, including
pneumatic grippers and an untethered bioinspired robotic fish. Second, we present an aqueous two-phase embedded
3D printing strategy for plant-derived hydroxypropyl cellulose (HPC) to create large-scale, structurally colored
materials with high optical fidelity. A low-interfacial-tension, food-grade support medium preserves HPC cholesteric
order during printing, limiting reflection wavelength shifts to less than 3% over three days. This approach enables
freeform fabrication of intricate photonic architectures with feature sizes down to ~50 pm and consistent coloration
over decimeter-scale lengths. The method further supports programmable, non-planar mechanochromic hydrogel

actuators for information encryption and human-machine interaction.



Autonomous Laboratory for New Materials Development Based on Few-Shot Self-
Evolving Agents

Prof. Shitong Wang
Beihang University, China

Autonomous materials discovery requires reliable integration of scientific reasoning, domain knowledge, and physical
experimentation when experimental data are scarce. This presentation introduces the AIA OS framework combining an
ontology-based world model, modular minimum execution units (MEUs), and few-shot self-improving agents. The
ontology unifies materials, instruments, processes, and experimental data, supporting knowledge integration and
traceability. MEUs connect software, interfaces, laboratory equipment, and shared services, translating agent plans into
controlled experimental actions. Using limited demonstrations and expert feedback, the agents refine reusable skills
and workflows through independent evaluation, with foundation-model parameters kept fixed. Specialist models,
active learning, and agent memory connect hypothesis generation, experiment planning, execution, and interpretation
within iterative research loops. Examples in energy materials research and autonomous battery testing illustrate this
approach, alongside potential extensions to quality control and flexible manufacturing. Researchers remain responsible
for defining meaningful questions, evaluating competing explanations, and ensuring reproducibility. This framework
outlines a practical route from automated experimentation toward adaptive, goal-directed materials research, with

experimental feedback guiding both scientific decisions and the workflows used to implement them.

Low-Concentration Nonanal Gas-Sensing Materials for Agricultural Product Storage
Monitoring
Prof. Chao Zhang

Yangzhou University, China

In this study, La-modified Bi,0,CO3; (BCO-La) microspheres were synthesized via a facile wet-chemical strategy for the
detection of low-concentration nonanal (CoH;g0) gas at room temperature. The as-prepared BCO-La gas sensor was
subsequently applied to agricultural product quality assessment, specifically for the detection of cooked rice. The
results demonstrated that the BCO-6La sensor exhibited significantly better sensing performance than the pristine BCO
sensor, achieving a response of 174.6 toward 30 ppm nonanal. Notably, the BCO-6La sensor exhibited a rapid response
time of 36 s upon exposure to 18 ppm nonanal. Furthermore, during cooked rice quality assessment, the sensor
exhibited a selectivity toward nonanal approximately 4-24 times higher than that toward interfering gases, including
1-octanol, geranyl acetone, linalool, hexanal, 2-pentylfuran, and 1-octen-3-ol. In situ infrared spectroscopy and density
functional theory (DFT) analyses were employed to elucidate the gas-sensing mechanism of the BCO-La microspheres
and the factors contributing to their enhanced sensing performance. The sensor was also validated under practical
detection scenarios. More broadly, the sensor developed in this study provides a novel platform for detecting and

monitoring gases released during the storage of agricultural products.

Texture-Based Interlayer Boundary Detection in SEM Images of Multilayer Paintings

Prof. Anna Mikhailova

Federal Research Center of Chemical Physics, Russian Academy of Sciences, Russia

Scanning electron microscopy (SEM) uses an electron beam to scan a sample surface and produce high-resolution
images of its microstructure. Such SEM images facilitate the visualization of paint, ground, and varnish layers.
Accurately identifying boundaries between these layers accurately is essential for understanding how artworks were

created and for planning their restoration. However, different icon layers in SEM images may share similar average



brightness despite having distinct microstructures. Standard edge detectors, such as the Canny filter, only detect
brightness gradients. Deep learning methods, by contrast, require large labeled datasets, which are impossible to
collect for unique cultural heritage objects. A method for boundary detection that requires no training was developed
in this study. It calculates the local standard deviation of brightness in a sliding window, computes the gradient of this
map, and applies a threshold to filter out weak transitions. Testing on cross-sections of two icons ("Euphrosyne Full-
Length from the Deesis Tier" and "Christ Pantocrator Enthroned") showed that the automated boundaries matched the
manual expert annotations. This provides conservators with a reliable basis for selecting sampling points for EDS,
Raman, and FTIR analysis and for documenting stratigraphy. The method's limitations include the manual selection of
the threshold and window size. However, the approach can be further modified by incorporating additional image

features.

Wireless Self-Powered Sensor Systems and Their Applications in Healthcare Monitoring

Prof. Yannan Xie

Nanjing University of Posts and Telecommunications, China

Recently, wearable sensors have experienced a rapid development and are greatly desirable for commercial, medical,
and military applications. Among them, the self-powered sensing technology has been recognized to be a promising
sub-category and exhibit vast potential in healthcare and biomedical monitoring, prosthesis development, sport
sensing, and human-machine interfacing. The self-powered active sensor will generate electricity as a response to the
external stimuli and the electric signal can reversely reflect the impact of the outside trigger. Therefore, it is able to
effectively and independently work without any external power sources. Originated from Maxwell’s displacement
current, triboelectric nanogenerator (TENG) based on a coupling of triboelectric effect and electrostatic induction has
been developing rapidly for self-powered active sensor. Here, we report a series of wireless self-powered sensors and
their applications in healthcare Monitoring. Firstly, a seesaw structure TENG (SS-TENG) has been proposed based on
vertical contact-separation working mode. Thanks to the asymmetric structure, the SS-TENG can be adopted to
monitor the motion direction and velocity of moving objects. Being integrated with shoes or insoles, the SS-TENG can
detect the foot posture under natural human motion. Secondly, a self-powered breath sensor based on the angle-
shaped TENG has been demonstrated to monitoring the pulmonary function of human. Therefore, the above discussed
wearable TENGs may provide a new prospect for self-powered active healthcare and biomedical sensors and have

potential applications in the fields of healthcare monitoring, human-machine interfacing, and prosthesis developing.

Self-powered and self-healing dielectric elastomer actuators based artificial muscle
with triboelectric nanogenerators

Prof. Dan Yang
Beijing University of Chemical Technology, China

Dielectric elastomer actuators (DEAs) have been intensively studied as a promising candidate for artificial muscle.
However, their high voltage requirements and vulnerability to external damage limit their widespread application and
long-term service life. To extend the service lifetime of DEAs, reversible covalent bonds, such as disulfide bonds and
imine bonds have been constructed in polymer chains to design self-healing DEs. Furthermore, a triboelectric
nanogenerator (TENG) with characteristics of a high output voltage and a low current was used to drive the self-
healing DEA, resulting in a self-powered and self-healing DEA system (TENG-SDEA), which ensures the safe operation
of the DEA and avoids electrical breakdown. Finally, an extraocular-muscle-like actuator with oriented motion ability
integrated by several TENG-SDEAs was constructed. Additionally, the SDEA was directly used as a flexible capacitive
sensor for real-time monitoring of the patient’s motion. The presented SDEA provides guidance not only for the

artificial muscles that mimic natural muscles but also for future intelligent integrated devices.
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Prof. Xin Fang
National University of Defense Technology, China

Biosensing on soft tissues
Prof. Ting Wang

Nanjing University of Posts and Telecommunications, China

Piezo-phototronic Effects in GaN based Laser Diodes by Extreme Pressure Application
with Nanometer Resolution

Prof. Ding Li
Beijing Institute of Nanoenergy and Nanosystems, CAS, China

Third generation semiconductors such as Zn0O, GaN, and SiC exhibit superior physical properties such as a higher band
gap, a higher saturation velocity, an increased thermal conductivity, and a high melting point when compared to the
previous generations. Due to their hexagonal wurtzite crystallographic structure, they are subjected to the
piezoelectric effect and thus exhibit a piezoelectric potential (piezopotential) when exposed to mechanical strain. Here,
[ would like to report the preliminary experimental results on how a highly localized extreme mechanical stress (~ GPa)
influences the optical properties of GaN based laser diodes with different lasing wavelength at different force
application area of nanometer resolution. The intensity of laser increases when the pressure is applied to the ridge
region covered with metal contact due to the Piezo-phototronic effects. It is a collaboration results between the experts
of CAS-BINN and the atomic force microscopy (AFM) and microcantilever experts from Austria. Thanks to the
development of a so-called “Nanomechanical Force Applicator” (NFA). This unique experimental setup will allow for
the first time to perform groundbreaking experiments on nanometer scale on any location of a device with research

interests.

Neuromorphic Tactile Sensory Systems for Biomedical Engineering

Prof. Libo Chen
Uppsala University, Sweden

Neuromorphic tactile sensory systems leverage principles of biological neural computation to enable real-time,
adaptive, and energy-efficient processing of complex sensory signals. By integrating advanced sensing technologies
with both hardware and software based on spiking neural networks (SNNs), these systems emulate key functions of
the human peripheral and central nervous systems. Such architectures offer significant advantages, including ultra-low
power consumption, high temporal precision, on-device learning, and robust operation under noisy or dynamic

conditions.

Here, we present our recent work in neuromorphic tactile sensory systems for biomedical applications. We have
developed a neuromorphic tactile system. By relying on spike timing to encode tactile information, the system achieves
millisecond-level temporal precision comparable to the human counterpart. This enables much more rapid and
accurate object discrimination across different grasping tasks, compared with conventional electronic skin, and
efficiently extracts the dynamics of tactile features during physical interaction. These capabilities make the

neuromorphic tactile system a promising foundation for next-generation prosthetics and robotics that require fast,



reliable tactile feedback. The convergence of neuromorphic technologies with biomedical needs opens new pathways

for next-generation intelligent health systems.

High-performance triboelectric nanogenerators for intelligent sports

Prof. Jianjun Luo

Beijing Institute of Nanoenergy and Nanosystems, CAS, China

The rapid development of intelligent sports systems has created an urgent need for sustainable and autonomous
energy solutions to power distributed sensor networks essential for real-time motion monitoring, performance
analysis, and injury prevention. Conventional power sources, such as batteries, are constrained by limited operational
lifespan, maintenance requirements, and environmental impacts, particularly in sports applications involving frequent
movement and widely distributed sensing nodes. Triboelectric nanogenerators (TENGs) can efficiently convert
mechanical energy from sources such as human motion and equipment vibrations into electrical energy, providing an
ideal platform for both energy harvesting and sensing in next-generation intelligent sports systems. This report
highlights recent advances in the design and material innovation of high-performance triboelectric nanogenerators, as
well as self-powered intelligent sports systems developed on this basis. These systems enable real-time biomechanical
sensing, motion capture, and data-driven performance feedback without relying on external power supplies, thereby

opening new avenues for sustainable smart training technologies.

Performance Enhancement Strategies and Application Exploration of Novel
Triboelectric Energy Conversion Technology

Prof. Hengyu Guo
Chongqing University, China

Mechanical-to-electrical conversion technology is fundamental to the development of mechanical energy harvesting
and mechanical-quantity sensing devices. In recent years, novel triboelectric energy conversion technology developed
based on the contact electrification effect at dielectric material interfaces has become an important research direction
in the fields of micro/nano energy and sensing, owing to its many outstanding features—such as simple structure and
diverse material options—compared with traditional electromagnetic induction and piezoelectric technologies.
Triboelectric conversion devices possess a special capacitive structure, which determines their constitutive
characteristics of high voltage, low current, and output saturation. This talk will report our team’s recent work on this
technology, including new principles and methods proposed through interdisciplinary research approaches for
improving device performance. It will also showcase new strategies for self-powered air pollutant abatement and

highly sensitive auditory sensing developed based on this technology.

Surface/interface charge regulation and energy harvesting devices

Prof. Zhihao Zhao
Beijing Institute of Nanoenergy and Nanosystems, CAS, China

Developing sustainable and distributed energy-harvesting technologies is essential for powering emerging electronic
systems, including the Internet of Things and intelligent sensors. Triboelectric nanogenerators (TENGs) can convert
low-frequency mechanical energy from the ambient environment into electricity, with their output performance
strongly governed by the generation, transport, and dissipation of surface and interfacial charges. At high charge
densities, coupled processes such as electrostatic breakdown, charge migration, and energy dissipation impose
significant limitations on device performance and long-term stability. Meanwhile, complex electric double-layer

dynamics at liquid-solid interfaces further constrain energy conversion efficiency. This presentation will focus on



material surface and interfacial charge regulation, covering charge-density limit enhancement and stability control at
gas-solid interfaces, directional surface charge transport and efficient charge collection, as well as liquid-solid
interfacial charge dynamics and high-power-density energy harvesting. Strategies based on electrical property
engineering, interfacial electric-field regulation, and device-structure optimization for improving the output

performance and practical applicability of TENGs will also be discussed.

High-performance alloys designed via large language models and knowledge graphs

Prof. Honghui Wu
Beijing Institute of Nanoenergy; University of Science and Technology Beijing, China

Conventional alloy development relies heavily on trial-and-error experimentation, leading to long research cycles and
limited prediction accuracy, particularly for material systems with scarce experimental data. We propose a unified
data-driven strategy based on large language models (LLMs) and literature knowledge mining, applied to Fe-based
alloys. This strategy leverages LLMs to automatically extract structured composition-processing-property data from
extensive publications, and integrates domain knowledge enhancement methods including retrieval-augmented
generation and knowledge graph representation to mine implicit mechanistic insights and generate physically
meaningful augmented descriptors, addressing the information limitation of conventional numerical descriptors.
Combined with machine learning and intelligent optimization algorithms, this approach substantially improves the
reliability of material property prediction and enables efficient exploration of the alloy design space. Experimental
verification shows that the strategy achieves stable performance prediction under data-scarce conditions and
accelerates the discovery of high-performance alloys with balanced properties. This work provides a generalizable

paradigm for the intelligent development of advanced metallic materials.

Single-Atom/Nanocluster-Mediated Thermo-, Electro-, and Contact-Electrocatalysis for
Green Valorization of Industrial Flue Gas toward Value-Added Chemicals

Prof. Jun Wu
Central South University, China

As a key energy carrier for achieving the "dual carbon" goals, the green production technology of hydrogen and
alternative fuels is a focal point of current academic frontiers and industrial competition. The non-ferrous metallurgical
industry emits large amounts of complex flue gas containing NO, H,S, CO,, and perfluorocarbons every year which is
both a severe environmental burden and a potential resource for hydrogen and alternative fuels. However, due to the
complex composition of flue gas, low pollutant concentrations, and the susceptibility of catalysts poisoning and
deactivation, traditional catalytic technologies struggle to achieve the synergy of deep pollutant purification and
hydrogen extraction. This study combines the advantages of precise structural regulation of single-atom/ocluster
catalytic materials with electrocatalysis, thermocatalysis, and the emerging contact-electro-catalysis (CEC), and
conducts systematic research around "controllable catalyst—multi-path catalytic conversion—improvement of anti-

poisoning performance”.

Defect Engineering for Multifunctional Electromagnetic Wave Absorption

Prof. Song Ma
Institute of Metal Research, CAS, China

The growing demands for electromagnetic stealth and compatibility in complex environments have stimulated the
development of high-performance electromagnetic wave (EMW) absorbing materials with integrated functionalities.

However, conventional absorbers often suffer from insufficient impedance matching, limited synergy between



dielectric and magnetic losses, and inadequate environmental adaptability. Defect engineering provides an effective
strategy to overcome these challenges by tailoring local lattice structures, electronic states, charge distributions, and
magnetic ordering. This presentation focuses on defect-mediated electromagnetic loss mechanisms and
multifunctional integration. First, rare-earth ion doping and vacancy engineering are employed to regulate the local
crystal structures and electromagnetic parameters of hexagonal ferrites, enabling synergistic optimization of dielectric
and magnetic losses. Second, heteroatom doping, stacking faults, and heterointerfaces are introduced to manipulate
local charge distributions and enhance defect-induced dipolar polarization, interfacial polarization, and charge carrier
transport, revealing the synergistic contributions of multiscale defects to electromagnetic energy dissipation.
Furthermore, through the rational design of carbon-based composite architectures, controlled metal ion release, and
interfacial functionalization, EMW absorption is integrated with corrosion resistance, antibacterial activity, and flame
retardancy. Additionally, highly hollow Fe30, architectures are developed to activate the dynamic response of localized
spin magnetic moments on both inner and outer surfaces, thereby strengthening natural and exchange resonance
losses for efficient low-frequency EMW absorption. Finally, future challenges and opportunities concerning precise
defect characterization, quantitative defect-loss relationships, and multifunctional absorbers for extreme
environments are discussed. This work provides fundamental insights and design strategies for developing next-

generation multifunctional electromagnetic protection materials.

High-efficiency contact-electro-catalysis (CEC) enabled by electrostatic polarization

Prof. Ziming Wang
University of New South Wales, Australia

Contact-electrification (CE) is a ubiquitous charging phenomenon, and the CE-driven electron transfer process can
promote target reactions through a process known as contact-electro-catalysis (CEC). Recent studies have
demonstrated that the charged surface after CE could derive a high-intensity electric field in the vicinity (~109 V/m),
and such a high-intensity electric field is supposed to polarize adjacent metallic catalysts. Here, we proposed an
electrostatic polarization strategy to significantly enhance CEC efficiency and demonstrated its realistic application in
hydrogen extraction from seawater. Owing to the ubiquity of CE effect, we envision this paradigm-shift technology

opens up exciting possibilities for the development of innovative CEC systems.

Design of a Biomimetic Intelligent Muscle System

Dr. Wenhui Chen
Peking University, China

Inspired by animals’ multisensory integration and redundant musculoskeletal actuation, this study develops a
biomimetic neuromuscular system that integrates self-sensing artificial muscles, multimodal perception, and
redundant control. A coupled mechanical-thermal-electrical resistance model is established for liquid crystal
elastomer (LCE)-based artificial muscles, enabling them to provide both actuation and proprioceptive sensing. Building
on this foundation, a soft robotic arm is developed that integrates muscle-length, inertial, and visual information.
Reinforcement learning and predictive networks are employed to achieve coordinated control of multiple artificial
muscles. Experimental results demonstrate that multimodal feedback improves end-effector positioning and
trajectory-tracking accuracy. Actuation redundancy enables stable motion to be maintained even when some artificial
muscles fail. Furthermore, when visual information becomes unavailable, predicted visual states, combined with
proprioceptive feedback, compensate for the missing information and enable continuous target tracking. The system
also integrates a smart headset to map human movements onto robotic motions while providing visual feedback. This
work presents an integrated framework for soft robots with state awareness, damage tolerance, and adaptability to

complex environments.



Phase Stability of Multicomponent Rare-Earth-Doped Zirconia Ceramics

Dr. Tong Zhang
Beijing University of Technology, China

Yttria-stabilized zirconia (YSZ) containing 6-8 wt% Y,03 and predominantly exhibiting a metastable tetragonal (t’)
structure remains one of the most widely used ceramic materials for thermal barrier coatings (TBCs) because of its low
thermal conductivity, favorable high-temperature phase stability, and overall thermophysical performance. The phase
stability of zirconia is governed not only by the stabilizer concentration but also by factors such as the size of the
dopant cations. To elucidate the effects of the average dopant ionic radius on the thermal stability and lattice structural
evolution of the t' phase, a series of multicomponent rare-earth co-doped zirconia solid solutions with different
average dopant ionic radius were designed using 8 wt% yttria-stabilized zirconia (8YSZ) as the reference composition.
Their phase and structural evolution during heat treatment at different temperatures was systematically investigated.
X-ray diffraction (XRD) was employed to characterize the phase constitution and structural evolution, while peak
deconvolution of the characteristic reflections in the {400} family was performed to determine the lattice parameters

and tetragonality, (c/v2a), of the t, t’, and c phases.

The results demonstrate that the average dopant ionic radius has a pronounced influence on the high-temperature
stability of the t’' phase. With increasing average dopant ionic radius, the retained t’-phase fraction after heat treatment
decreases, indicating a greater extent of t'-phase decomposition. After heat treatment at 1600 °C, no distinct t’ phase
can be resolved in the composition with the largest average dopant ionic radius, and only a highly tetragonal t phase
together with a near-cubic structural component remains. Further analysis of the lattice parameters reveals that, with
increasing extent of t'-phase decomposition, the tetragonality of the t phase progressively increases, whereas that of
the residual t' phase continuously decreases toward unity. This evolution indicates that t’-phase decomposition is
accompanied by pronounced dopant redistribution: one fraction evolves toward a highly tetragonal, relatively
stabilizer-depleted t phase, whereas the other evolves toward a low-tetragonality, near-cubic t”/c-type structure.
These results demonstrate that the average dopant ionic radius plays an important role in governing both the high-

temperature phase stability and the structural evolution of the t’ phase in multicomponent rare-earth-doped zirconia.
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A Digital Twin-Driven Ultra-precision Freeform Machining System

Xichun Luo
University of Strathclyde, UK

Ultra-precision machining technology is at the forefront of manufacturing technologies which enables development of
scientific instruments (e.g. particle colliders, gravitational-wave interferometers, space, or ground-based telescopes)
for big science discovery and underpins technological advancement in microelectronics, information technology,
photonics, and quantum sectors. This talk will firstly discuss evolution of ultra-precision machining system and
industrial automation technology for obtaining high-end plano, spherical/aspherical and freeform components. It will
then introduce the concept of emerging digital twin (DT) technology in the new era of Industry 4.0. It will also review
current research by applying DT for system design, process planning, modelling and optimisation, and quality
assurance and maintenance. A case study on development of a predictive DT-driven ultra-precision freeform
machining system for dynamic error control will be present for accuracy control in high-frequency slow-tool-servo
ultraprecision diamond turning processes. The effectiveness of the DT-driven ultra-precision machining system was
demonstrated through machining trials which showed significant improvement in machining accuracy (87%, surface

form accuracy; 95%, phase accuracy with precisions of 0.06 pum and 0.05°), and efficiency (8 times the state-of-the-art).

Beyond Bulk Properties: Transient Surface Engineering for Augmented Ultraprecision
Machining
Hao Wang

National University of Singapore, Singapore

Ultra-precision machining is conventionally governed by the intrinsic properties of the material being processed.
Brittle materials are susceptible to fracture and subsurface damage, while ductile metals can undergo excessive plastic
deformation, imposing fundamental limits on achievable precision and surface integrity. But what if the material
response could be temporarily re-engineered only where and when machining occurs? This talk introduces transient
surface engineering as a new paradigm for augmenting ultra-precision machining. Rather than permanently modifying
the bulk material, short-lived physicochemical interactions are used to alter the mechanical response of the near-
surface region at the moment of tool-material interaction. Through contrasting studies of copper and CaF,, we
demonstrate how the same environmental species can produce fundamentally different machining responses
depending on atomic bonding: interactions with water can weaken metallic bonding in copper and reduce cutting
resistance, while in ionic CaF, they lower surface energy and promote fracture. These findings reveal both the
opportunity and complexity of manipulating material behaviour through transient surface states. By connecting
surface chemistry, atomic bonding and machining mechanics, this work moves beyond treating the machining
environment as a passive boundary condition. Instead, it establishes near-surface physicochemical states as an active
and dynamically tunable process variable, opening new possibilities for damage-free and high-precision manufacturing

of materials that are otherwise difficult to machine.
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Superhard Materials for High-Speed FSW of Cast Aluminum Alloys and FSW of
High-Strength Steels

Nina Qin (ZE5&)

Element Six UK Ltd, UK - I MECRE VS S

Part of the De Beers Group, Element Six boasts over 80 years of expertise in superhard materials including synthetic

diamond and PcBN, with global manufacturing and sales networks. Its premium FSW tools deliver game-changing



performance for industrial friction stir welding. Engineered for cast and extruded aluminium alloys such as ADC12 and
6082, diamond-composite FSW tools feature high hardness, thermal stability and low aluminium adhesion. Validated
with TWI, they support welding speeds above 5 m/min and tool life exceeding 10 km, producing defect-free joints for
EV battery trays, rail, marine and aerospace components while cutting per-metre welding costs. For steel welding,
Element Six PcBN tools handle 1-15 mm-thick carbon steel, advanced high-strength steel and stainless steel even
underwater. Powered by proprietary HPHT technology, Element Six provides reliable, cost-effective full-set FSW

solutions for mass production.

Al-Driven Friction Prediction and Inverse Design of Two-Dimensional Materials for
Intelligent Manufacturing

Shiyi Song (REIFF)

Tsinghua University, China, Ph.D

Friction and interfacial behavior play a critical role in precision processing, surface engineering, and advanced
manufacturing, yet their strong dependence on material structure and operating conditions makes conventional trial-
and-error optimization costly and inefficient. Here, we present an artificial-intelligence-driven framework that
integrates generative modeling, machine-learning interatomic potentials, and atomistic dynamics for friction
prediction and materials design. Using two-dimensional metal-organic frameworks (2D MOFs) as a representative
platform, a hierarchical generative model is developed to learn both local chemical building blocks and their periodic
assembly, enabling the generation of structurally diverse candidate materials. Machine-learning potentials combined
with non-equilibrium molecular dynamics are then used to characterize interfacial sliding under different normal
pressures. To further reduce the computational cost of repeated molecular dynamics simulations, a pressure-
conditioned trajectory learning model is introduced to predict atomistic sliding dynamics and derive long-term
frictional responses from the predicted trajectories. The resulting framework establishes a direct connection between
material structure, interfacial dynamics, and frictional properties, and provides a pathway toward the inverse design of
materials with targeted frictional performance. More broadly, this work demonstrates how generative Al and physics-
informed dynamic surrogate models can support data-driven interface engineering and accelerate the development of

intelligent manufacturing processes.

An Active-Learning Framework for Machine-Learning Potential Development in
Mechanochemical Coupling Systems: A Case Study of Co CMP

Yating Huang (E&3#15)
Beljing Technology and Business University, China

Deep learning potentials fit interatomic interactions with neural networks, combining DFT-level accuracy with the
efficiency of large-scale simulation, and are well suited to mechanochemical coupling systems such as chemical
mechanical polishing (CMP). However, their training relies on high-quality data. In this work, we construct a double-
loop training workflow. In the first loop, a ReaxFF force field for the SiO,-slurry-Co multiphase system is trained and
iteratively optimized on a DFT-labeled dataset. In the second loop, trajectories generated by this force field under
diverse configurations and temperatures are used to train a DeepMD potential, with the energy RMSE converging
below 0.008 eV. The trained potential is then examined in MD simulations; configurations exhibiting unreasonable
molecular behavior are perturbed to generate new samples for iterative retraining, forming an active learning closed
loop. In simulations of a reactive system with nearly ten thousand atoms, the GPU-accelerated compressed DeepMD
potential achieves a throughput 5.5 times higher than ReaxFF, with 37 times lower memory consumption, and the

advantage grows further with system size. This double-loop workflow enables the construction of high-precision deep



learning potentials for CMP and related mechanochemical coupling systems, supporting atomistically accurate

simulation and polishing process optimization.

Key Technologies of Augmented Reality-Assisted Assembly Guidance and Inspection

Jianfu Zhang (GKEE)
Tsinghua University, China

Augmented reality (AR)-assisted assembly refers to the technology of integrating virtual assembly information with the
real assembly environment, using AR systems to assist operators in assembly and inspection tasks. This technology can
improve the accuracy, immediacy, and efficiency of assembly information presentation, thereby enhancing manual
assembly and inspection efficiency, reducing assembly error rates and learning difficulty, and improving product
assembly quality. Targeting the demands of complex final assembly scenarios for aerospace products, such as
instrument assembly inside cabins, cable and pipeline routing, assembly feature recognition, and assembly consistency
verification, this report focuses on key technologies of AR-aided assembly, including registration methods for large-
scale assembly scenes, cross-view path estimation for deformable linear objects, multi-view joint pose estimation of

rigid objects, and rapid generation of AR-aided assembly instructions, as well as their application status.
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Wood Nanofiber Assembly for Sustainable Water Management

Wenshuai Chen (F&3ZI)
Northeast Forestry University, China

Against the backdrop of the carbon neutrality strategy, the high-value development and utilization of low-grade forest
waste has become a hot topic in the field of forestry engineering. Wood fibrils can be extracted by deconstructing wood
cell walls and are the most abundant biopolymer nanofibers in nature. With their sustainability and unique structure,
they have attracted considerable attention in the field of sustainable materials in recent years. This presentation first
describes the multiscale composite structure of forest resources; then introduces the fibrillation techniques and
nanostructural characteristics of wood fibrils, as well as how to use wood fibrils as building blocks to develop
functional gels; and finally presents the application explorations of wood fibril gels in wastewater purification,

atmospheric water harvesting, and dehumidification.
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Origami-Inspired Triboelectric Nanogenerators for Simultaneous Energy and
Information Harvesting
Guobiao Hu ((BEI#F)

The Hong Kong University of Science and Technology (Guangzhou), China

Battery-free sensing systems have attracted increasing attention in recent years, especially in the context of the
Internet of Things (IoT) and smart wearable technologies. However, in practice, it remains challenging to obtain
sufficient and stable energy from ambient mechani-cal inputs, while at the same time enabling reliable sensing and
communication. Another as-pect that is often overlooked is that the electrical output generated from mechanical
motion inherently contains information about the excitation itself. In this study, we propose and pre-sent an origami-
inspired system that aims to address these challenges in an integrated manner. By leveraging an origami-based folding
architecture, the structure can transform simple me-chanical inputs into enhanced electrical responses through
geometric reconfiguration and in-creased effective contact area. This provides a practical approach to improving
energy har-vesting performance without significantly increasing system size or complexity. To further enhance
practical operation, a dedicated energy regulation strategy is utilized to manage the intermittent output and improve
compatibility with low-power electronics. This allows the system to directly power simple electronic components and
support event-driven operation under minimal mechanical excitation. In addition, the generated electrical signals

encode the characteristics of the triggering motion. This makes it possible to utilize the same physical process for



motion information extraction. By integrating the system with wireless communi-cation modules, we demonstrate that
a gentle hand-tap can simultaneously enable sensing and data transmission. Overall, this work highlights a system-level
perspective in which energy harvesting and information extraction are realized together and provides a feasible
pathway toward the development of scalable battery-free systems for human-machine interaction and distributed

sensing.
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Junlei Wang (EZEE)
Zhengzhou University, China
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Integrated Optimization of Full-Process Processing Parameters Based on Artificial
Intelligence

Wenjing Wang (E3ZE%)
University of Science and Technology Beijing, China

To address the strong nonlinear coupling among multi-objective performance indicators in the full-process fabrication
and processing of materials, a multi-objective optimization strategy is implemented based on the decoupling concept.
The strongly nonlinear coupling relationships between processing parameters of each stage and among different
procedures are embedded into an appropriate high-dimensional feature space. Combined with neural network models,
a data-driven mapping model of material **processing-microstructure-property** is established. A hybrid model with
high computational efficiency and prediction accuracy is constructed, and an intelligent integrated optimization
method for full-process processing parameters with multiple material design objectives is developed. This method
enables stable industrial fabrication technology for high-performance materials and guarantees the reliable supply of

critical materials for high-end equipment.
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Ying Cheng (1250)

Beihang University, China
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Flexure-based dynamic vibration absorbers: Design theory and applications in
machining chatter control
Wenshuo Ma (B3XR)

Beihang University, China
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Improvement of creep resistance in Ni-based superalloys via compacty’/y"” co-
precipitation design
Shengyu Zhou (B4 E)

Tianjin University, China
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Zhejiang University, China
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Exploring Tellurium-Based Semiconductor Nanostructures for Emerging Electronics

Johnny Ho ({AJ2451¥%)
City University of Hong Kong, Hong Kong SAR, China

Al-Driven digitization of dynamic hand motion into soft matter

Jinhye Bae
Chung-Ang University, Republic of Korea; UC San Diego, USA

Digitizing the sophisticated, time-resolved motions of the human hand into untethered soft robots has remained a
formidable challenge owing to limited spatiotemporal control in active materials and a persistent reliance on empirical
design. In this talk, I will introduce a new soft actuation paradigm integrated with an Al-driven dynamic motion-
targeting inverse design framework that directly digitizes video-recorded human hand motions into 4D-printable
architectures. By discretizing active chambers within passive matrices, we achieve programmable and accurate control
over both the magnitude and the Kkinetics of local bending—capabilities unattainable with previous inverse design
approaches that targeted only static equilibrium states. Using a long short-term memory deep-learning model trained
on finite-element simulations, we obtain high-fidelity forward predictions of deformation trajectories at speeds four
orders of magnitude faster than conventional numerical simulations. These results demonstrate how machine
intelligence can encode real biological dynamics directly into material architectures, establishing a “video-to-matter”
digitization route. This platform is poised to transform adaptive prosthetics, autonomous manipulation and lifelike

bioinspired robotics.

Engineering cellulose materials for triboelectric energy harvesting

Renyun Zhang
Mid Sweden University, Sweden

Cellulose-based triboelectric nanogenerators (TENGs) have garnered significant attention for their eco-friendly,
flexible, and cost-effective potential in energy harvesting. Among the latest developments, the engineering of
triboelectric paper stands out as a groundbreaking strategy to bridge sustainable materials with advanced functionality.
In particular, our recent study has demonstrated a scalable fabrication method where common paper is chemically and
physically modified to significantly enhance surface charge density, durability, and responsiveness. This engineered
paper achieves robust power output while maintaining mechanical flexibility, making it ideal for wearable electronics
and smart environmental sensing.Complementary studies have further elevated cellulose's role in TENGs. Fully green
systems exhibit power densities exceeding 300 Wm™2, while regenerated cellulose films, tailored via solvent
treatments, display optimized charge characteristics and adaptability to different counter-tribolayers. Additionally,
upcycled wastepaper and hetero-triboelectric structures based on plant skins offer sustainable routes to high-
performance nanogenerators. Collectively, these innovations showcase the transition from fundamental material
science to applied engineering, where cellulose not only supports the green energy agenda but also paves the way for
multifunctional, integrated energy-sensing platforms. This presentation highlights the synergy of material tailoring and

structural engineering in shaping the future of triboelectric energy systems.



3D Printing of Conformal Electronic Systems
Jin Huang (55i#)

Xidian University, China

The conformal electronic system is not only conformal with its carrier, such as aircraft and high-speed train, but also
combines structural bearing, heat dispersion, electromagnetic radiation to one structural component, in which the
structure parts and the electromagnetic parts are closely integrated. Thus traditional electro-mechanical dissociated
manufacturing methods can hardly to be effective. Integrated printing method, i.e. printing and sintering the structure,
heat sink, microwave circuit and radiating element synchronously, is one of the most promising technologies for its
fabrication. This talk presents a novel 3D printing technique for fabricating conformal electronic system. Firstly, a five-
axis ink-jet printing system is proposed for fabricating a conductive pattern on undevelopable surface. Secondly, an
equivalent circuit model for piezoelectric print-head (PPH) is built for analyse the printing process. Based on that, an
adaptive printing control is put forwarded, with the pressure wave self-sensing technique of a PPH, to improve printing
accuracy and expand the applicability of materials. Finally, photon sintering with power control is proposed to improve
the electrical conductivity of conductive patterns. Experimental results show the effectiveness of those proposed

methods.
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Design and Construction of Flexible Optoelectronic Devices for Healthcare Monitoring
and Therapy
Peng Li (3i5)

Northwestern Polytechnical University, China

Flexible electronics offer lightweight, mechanically compliant platforms that conform to the human body, enabling
comfortable wearable and minimally invasive implantable devices for personalized healthcare. Integrating these
platforms with optical sensing and light-based therapy creates opportunities for localized physiological monitoring and
precise therapeutic intervention. Here, we present the design and construction of wearable and implantable
optoelectronic devices that combine therapeutic light delivery with physiological monitoring. First, flexible wearable
light sources based on electroluminescence were developed for photodynamic therapy (PDT). These conformable
devices effectively eliminate drug-resistant bacteria and accelerate chronic wound healing, improving comfort and
enabling treatment beyond conventional clinical settings. Second, a wireless, minimally invasive biophotonic system
was designed for deep-tissue PDT. Powered by an adjustable electromagnetic field, the system provides controllable
illumination to generate reactive oxygen species, achieving over 99% antibacterial activity and more than 90%

inhibition of osteosarcoma cell growth. By delivering light directly to target tissues, it addresses the limited penetration



of externally applied illumination. Third, a flexible implantable platform integrating oxygen saturation (sO;) sensing,
Bluetooth communication, wireless power, and microscale light-emitting diodes (u-LEDs) was developed to couple
local monitoring with in situ therapy. The platform enables the identification of microtumors through monitoring of
hypoxic environments and tracks oxygen consumption during treatment, providing real-time feedback on the
therapeutic process. Together, these advances establish a versatile optoelectronic platform spanning wearable
treatment, deep-tissue intervention, and integrated sensing-therapy, supporting the development of personalized

healthcare for both superficial and internal diseases.

New materials for 2D, 3D and 4D printing
Shlomo Magdassi

The Hebrew University of Jerusalem, Israel

Additive manufacturing continues to transform industries ranging from aerospace and electronics to medicine and soft
robotics. However, a key bottleneck remains: the limited availability of materials with tailored, multi-functional
properties. This presentation highlights recent advances in the design of organic, ceramic, and hybrid materials
tailored for 2D, 3D, and emerging 4D printing technologies. Particular focus is given to integrating nanoparticles,
nanocomposites, and plasmonic colloids to unlock new functionalities and innovative printing concepts.
Representative examples include conductive nanomaterials for flexible electronics, stretchable nanocomposites for soft
robotics, printed solar cells, wood-derived and recyclable polymer matrices, water-dispersible eco-friendly inks, and
self-healing systems. Additionally, the strategic use of plasmonic light-matter interactions in metallic nanoparticles is
presented to demonstrate nanoscale spatial control during stereolithography, by photoconversion process. Together,
these developments, along with our efforts to design next-generation sustainable and recyclable printing materials,
illustrate how advanced material innovations are driving the transition toward functional, adaptive, and eco-friendly

additive manufacturing.

Temperature Field Analysis and Thermal Effects on the Dynamic Characteristics of
Constant-Flow Closed Hydrostatic Turntables

Jiangiao Bao (BZEH5)

Beijing University of Technology, China
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A New Silk Road towards Smart Wearables
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As a natural protein material with over five thousand years of history, silkworm silk is not only widely used in
traditional textiles but also occupies an important position in the field of functional materials. China's abundant natural
silk resources provide unique advantages for its in-depth research and development, making it a highly promising
flexible wearable functional material. In recent years, silk fibers have attracted considerable attention due to their
potential applications in sensing, actuation, energy, and other fields. Exploring high-performance and scalable
application pathways for silk fibers is of great significance. A thorough investigation into the structure, preparation,
and functionalization of silk fibers serves as an essential foundation for unlocking their application potential. In this
talk, I will introduce the unique structure and properties of silk materials, and based on research examples, illustrate
how innovative methods such as regeneration or compositing can endow silk with new mechanical, electrical, and
optical properties. Meanwhile, we will discuss the application potential of these novel silk fiber materials in intelligent
wearable devices, biomedical monitoring, sustainable development, and other fields, aiming to provide valuable

references for the study of natural fiber materials.

Bioinspired Nanoconfined Iontronics
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Controlled charge flow is fundamental to many areas of science and technology, serving as charge carriers of energy
and information, and probes of material properties and reaction kinetics. In nanoscale systems, particularly those with
confinement below 2 nm, classical continuum theories, such as the Navier-Stokes, Kelvin, and Hertz-Knudsen
equations, begin to fail, and a range of non-classical ionic phenomena emerge, including electrical double layer (EDL)

overlap, ionic Coulomb blockade, and ultra-low resistance ion transport.

Nanoconfined iontronics, which harnesses ions as charge carriers, offers a promising platform to manipulate charge
flux, enabling tunable directionality and magnitude of ionic currents in ways reminiscent of biological neural signaling.
In this talk, Wei will present recent advances from his group in the design and understanding of nanoconfined

iontronic systems, highlighting their potential in energy, information, and interfacial chemical reaction kinetics.

Micro- and Nanostructure Engineering of Metallic Glasses for Intelligent Sensing
Applications

IFRESMINEER SEREIE RN A

=H

BRI - #HiE

Metallic glasses lack long-range periodicity, yet their apparent disorder conceals distinct short- and medium-range
order. This hidden order is decoded as identifiable structural motifs that can be linked to properties and used to guide
micro- and nanostructure design. Characteristic nanocluster motifs have been resolved by combining neutron and
synchrotron total scattering, atomic-resolution imaging and computational simulations, including the six-membered
tricapped trigonal prism ring that bridges the amorphous and crystalline states in Pd-Ni-P alloys and the four-

membered Frank-Kasper cluster ring in Cu-Zr-Al-Y bulk metallic glasses. These motifs serve as tunable design units.



Changes in their connectivity and spatial organization are linked to plastic deformation and magnetic nanodomain
evolution, providing a structural basis for understanding mechanical and magnetic responses. This understanding
guides the coupling of atomic-order regulation with functional micro- and nanostructures, translating local structural
changes into measurable sensing responses. Tuning medium-range order and magnetic anisotropy enhances
magnetoelastic response and stress-impedance sensing, while atomic-order-guided nanoporous structures and cluster-
inspired lattice electrodes combine active reaction interfaces with mechanical stability for sensitive and stable
nonenzymatic glucose sensing. Local coordination and reaction-interface engineering further extend this structural
design approach to electrocatalytic water splitting. These results show how the order hidden within disorder can be
decoded, tuned and translated into functional architectures, offering a motif-guided route to metallic glasses for

sensing and energy conversion.

From Lead-Free Ceramics to Fully Organic Systems: Electromechanical Coupling in
Hybrid Nanogenerators for Self-Powered Sensing
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Naratip Vittayakorn
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The rapid expansion of [oT and wearable electronics—growing at ~22% annually toward tens of billions of units—
demands sustainable, flexible power sources beyond conventional batteries, which suffer from limited lifespan,
maintenance burden, and hazardous waste. Harnessing electromechanical coupling, nanogenerators convert human
motion and ambient vibration into electricity, yet individual piezoelectric (PENG) and triboelectric (TENG)
mechanisms are each limited in either current or voltage. This work presents a synergistic hybrid strategy spanning
lead-free inorganic ceramics through to fully organic, biodegradable systems for self-powered sensing. Lead-free
BaTiO3 was engineered across morphologies—nanoparticles and salt-flux-derived nanowires and nanorods—and
integrated into PDMS or biopolymer matrices with conductive (Ag, carbon nanotube) and dielectric 2D fillers. Bio-
based devices employed chitosan-protein composites and pure y-glycine fillers, combined with soft bacterial-cellulose
electrodes and self-charge-pumping (SCP) circuits. Coupling the tribo-negative PDMS matrix with ferroelectric BaTiO3
dipoles yielded 60x voltage and 32x current enhancements (~320 uW/cm?), confirming constructive PENG-TENG
superposition. In chitosan/BaTiOz-nanorod TENGs, tetragonal ferroelectric polarization elevated surface charge
density, while a soft electrode minimized the air gap and an SCP module recirculated charge, raising output to ~247 V
and 1568 yW/cm?. In organic systems, glycine-rich domains broke centrosymmetry to generate polar moments; at the
50 wt% percolation threshold, an interconnected y-glycine network maximized stress transfer and interfacial
polarization, delivering ~79 V while retaining biodegradability. Integrating synergistic PENG-TENG coupling, nano-
architecture engineering, and biodegradable-materials design enables high-performance yet sustainable self-powered

devices for wearable sensing and green IoT.

Artificial Intelligence-empowered Signal Processing and Sensing Technologies
AT SRS SESEREAN

Azamat Yeshmukhametov
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The rapid development of artificial intelligence (AI) over the past decade has revolutionized the way signals are
processed and interpreted, which differs fundamentally from conventional signal processing methods relying on
handcrafted features and model-based algorithms with limited adaptability to complex, noisy, and high-dimensional
data. Therefore, Al techniques are well worth studying as a driving force for developing novel signal processing and

sensing technologies. A new research direction "Al-empowered intelligent sensing" has been proposed. It is suggested



that we can learn from machine learning and deep learning paradigms, e.g., neural network-based feature extraction,
end-to-end learning and other Al strategies, to design and develop novel architectures for intelligent signal analysis
and perception. In this talk, I will report the recent research work and results about deep learning-inspired,
reinforcement learning-inspired and other Al-empowered methods for signal denoising, classification, anomaly
detection and multimodal sensor fusion, and evaluate new ideas and directions that need to be emphasized in the
future. The Al-empowered approach is promising to produce intelligent sensing systems with enhanced accuracy,

robustness and adaptability, especially under complex and dynamically changing real-world conditions.

Olfaction Platform based on MEMS Gas Sensor Array
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In recent years, artificial olfaction (also named e-nose) based on MEMS gas sensor array and artificial intelligence (Al)
algorithms has been developed and widely applied in various areas such as environmental air monitoring, public safety,
healthcare, food safety, etc. As the core component of artificial olfaction, gas sensors that detect the types and
concentrations of gases in the environment should be meet the essential requirements of small size, low power
consumption, high sensitivity and broad-spectrum in various gases. With the development of MEMS technology and
artificial intelligence (Al) technology, integration of MEMS gas sensor arrays (analogous to olfactory receptors in
biological olfaction) and Al algorithms (analogous to the olfactory nervous system in biological olfaction) make it
possible in construction of artificial olfaction platform, achieving the development path of gas sensors from "functional
implementation” to "performance improvement” to "intelligent recognition." This talk firstly introduces the
development of MEMS gas sensor technology, including synthesis of high-sensitivity sensing materials and fabrication
of MEMS hotplates with low-power consumption. Then, integration of artificial olfaction platform based on gas sensor
arrays and stable, reliable signal acquisition system is well presented. Based on the data collection and pattern
recognition algorithm establishment from different gas scenarios, the practical applications in various fields such as

industrial safety, smart home appliances, environment monitoring, quality control, clinic diagnosis, etc. are well briefed.

Mechano-iontronic effects for smart sensing applications
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Iontronics couple the electron/ion charge transfers and exchange signals at the interfaces of electronic/ionic
conductors, differentiating them from most electronics using electrons and/or holes as the dominating charge carriers.
The concept of iontronics has just been proposed in last decade, despite the fact that the co-transfers of ions and
electrons have long been employed in many devices, such as electrochemical energy devices, electrical-double-layer
field-effect transistors and resistance random-access memories. Soft iontronics expand the toolbox of bio-integrated or
bio-interfaced devices, owing to their natural resemblance with living systems; however, the development for
analogous integrated ionic systems is immature due to the difficulty of fabricating fundamental circuit devices. We
report here a series of iontronics materials and devices based on mechano-ionronic effects, including the tribo-
iontronic effect, piezo-ionronic effect and flexo-ionronic effect. The mechanisms of these effects are studied
systematically, and the materials are developed with amplified mechano-ionronic effects. Then, we achieve different
mechano-ionronic devices for human-interfaced or bio-interfaced applications, especially the mechano-ionronic
sensors for tactile, and precontact sensing applications. Our findings provide fundamental and practical insights for

developing next-generation advanced sensing technologies.



Smart Healthcare Carpet for Parkinson’s Disease Gait Monitoring in Natural Scenarios
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Parkinson’s disease (PD) is the second most common neurodegenerative disease globally. It has an underdiagnosis rate
of 60%-70% in early phases owing to insidious motor impairments. Typical PD motor symptoms such as resting
tremor, rigidity and bradykinesia impair locomotor synergy, and most pathological alterations manifest as gait
abnormalities. Traditional diagnosis depends on expert clinical evaluation and expensive auxiliary examinations, which
are not suitable for widespread community screening. In this work, we develop an unobtrusive smart healthcare carpet
based on interfacial electromechanical conversion. Relying on interfacial contact electrification and electrostatic
induction, the device acquires gait information from natural walking to achieve rapid and accurate screening for
Parkinson’s disease. The porous topological layer modulates contact-separation between polyethylene film and
conductive fibers for stable self-powered voltage signal generation. Machine learning is utilized to process gait signals
for disease discrimination. Clinical gait data are collected from 20 PD patients and 20 healthy participants under a
standardized 3-m walking-and-turning protocol. The system attains 90% trial-level classification accuracy on
subject-independent test set. The carpet maintains ~99% of its initial voltage output after 90-day durability evaluation.
This low-cost platform exhibits great potential for unobtrusive early PD screening and longitudinal motor assessment
in home and clinical environments. This report will present the design, performance characterization and clinical

validation of this smart sensing platform.

Charge to Spin Conversion: Materials and Devices
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Data storage and processing are eternal topics in human development. In the era of big data, the Internet, big data, and
artificial intelligence are deeply integrated, leading our life towards digitalization, networking, and intelligence. So,
what’s the future? Spintronics focuses on both charge and spin of electron at the same time. New physics and
phenomena accelerate the developments of information storage and processing. SOT-MRAM is regarded as a promising
solution for data storage and processing basing on spin-orbit torque (SOT) driven by charge current, which is featured
by non-volatile, high efficiency, high stability and low energy consumption. High-efficient spin moment manipulation
via SOT depends on charge to spin conversion materials and devices. In this talk, I will report our recent research work

about charge to spin conversion materials and devices, as well as the related physical mechanism.

In-situ Energy Harvesting and Self-powered Sensing for Intelligent Operation and
Maintenance of Marine and Offshore Equipment
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Intelligent operation and maintenance of marine and offshore equipment require reliable sensing and sustainable
power supply across distributed monitoring networks. Conventional power and sensing solutions face challenges in
deployment, durability, and maintenance under complex marine conditions. In-situ energy harvesting and self-

powered sensing offer an integrated route to energy autonomy and condition awareness by utilizing mechanical



energy available within equipment. It presents recent advances in triboelectric technologies for marine and offshore
applications, outlining a research framework from energy harvesting, autonomous sensing, and intelligent
maintenance. The discussion highlights how in-situ energy harvesting and self-powered sensing information can
support equipment condition monitoring, fault diagnosis, and intelligent maintenance. These findings provide a
physical and methodological basis for coordinating energy supply, condition awareness, and intelligent interaction,

advancing distributed sensing and maintenance systems in marine and offshore applications.

Carbon nanotube-based high-performance bioelectronics
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In situ amplification is crucial for detecting weak physiological signals. We developed carbon nanotube differential
amplifiers with 27 dB voltage gain, >43 dB common-mode rejection ratio, and >22 kHz gain-bandwidth product,
enabling in situ ECG amplification. Dual-gate electrical and mechanical co-design on ultrathin PI (~125 nm) provided
efficient gate control and mechanical stability, yielding TFTs with 8.96 mS/um transconductance, 127 cm?/V-s mobility,
and 84 mV/dec subthreshold swing. These TFTs enabled a differential amplifier with a 1.83 MHz gain-bandwidth
product for broadband, high-gain in situ EMG amplification. Furthermore, complementary carbon nanotube TFTs
exhibited large-window, gate-modulated negative differential resistance-induced current super-saturation, enabling
ultrahigh, exponentially tunable intrinsic gain robust against scaling. Near the singularity point, intrinsic gain varied
from 102 to 10°. This behavior enabled an operational amplifier with tunable single-stage gain of 35-60 dB and a zero-

VGS amplifier with gain above 100 dB for EEG amplification.

Flexible/wearable sensors and systems
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Wearable technology is changing our life and shaping our future. Wearable electronics are expected to own a huge
market share in the next decade. The rapid development of wearable/flexible electronics raises challenges of reliable
and sustainable wearable/flexible energy sources. Facing these challenges, researchers have made great efforts to
develop various wearable energy sources involving wearable energy harvesters, wearable energy storage devices and
wearable power systems. In this presentation, our recent studies on wearable/flexible sensors and their power

systems will be presented. The challenges, future directions and potential applications will also be discussed.

Advances in Metabolite Self-assemblies and Their Energy Harvesting Application
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Biomolecule-based materials can enable technological innovations through their intrinsic bioactivity and physical
properties. Designing tailored biomaterials is essential to understand them better, achieve desired properties, and
realize their full application potential. Herein, the electronic structures, dielectric, piezoelectric, and elastic properties
of biomaterials are revealed by the first-principles calculation. We demonstrate a physical property-enhanced strategy

by taking advantage of the hydrogen-bonding networks of double-layer amino acid crystals with their molecular side



chains. We adopt the Stranski-Krastanov (S-K) growth mode and propose a mechanism for the physical vapor
deposition growth of ordered amino acid array structures. The growth mode not only explains the formation of
uniform, controllable morphologies of amino acid structures but also leads to a significant enhancement of their
piezoelectric properties. The biomaterials with excellent thermostability and piezoelectricity are employed in
nanogenerators, resulting in much improved performance and demonstrating their potential for eco-friendly energy-

harvesting devices.

Wireless and Self-powered Sensing of Water-droplet Motion and its Application to
Aircraft Safety Warning.
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Heavy rainfall degrades UAV wing lift by disturbing the surface pressure distribution and promoting premature
boundary-layer separation. In-situ droplet monitoring is difficult because wired, powered sensors disturb the flow. We
report a self-powered wireless multimode rain-droplet sensor based on an electromagnetically coupled droplet-based
electricity generator. By optimizing the electrode-coil coupling geometry, droplet impact and sliding produce a force-
electro-magnetic coupled oscillatory signal that radiates a magnetic field and is read out wirelessly, enabling
simultaneous sensing of rainfall and rain-laden wind pressure without onboard power or skin wiring. The sensor
resolves impact velocity, volume, and angle (R? > 0.98) and wind pressure from 0-200 Pa. Integrated on a small UAV
and closed into a PID loop, it reduced storm-condition 3D position RMSE from 7.34 m to 1.26 m (82.88%). This work
provides a route to self-powered, wireless environmental sensing on aircraft skins and to closed-loop flight stability

under heavy rain.

Al-Enabled Intelligent Sensing of Human Physiological Signals via Wearable Flexible
Sensor Arrays
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With the rapid advancement of flexible electronics and artificial intelligence (Al), wearable sensing systems have
shown great potential in human motion perception and human-machine interaction. However, the weak amplitude,
complex spatiotemporal characteristics, and susceptibility to interference of human biomechanical signals pose
challenges to accurate acquisition and intelligent interpretation.[1] Integrating flexible piezoelectric and triboelectric
sensors with Al offers a promising approach to high-quality signal acquisition, automated feature extraction, and

multidimensional motion perception.

First, a flexible triboelectric hydrogel sensor array integrated with deep learning was developed for self-powered facial
expression recognition. By leveraging the flexibility, stretchability, and transparency of hydrogels, the system captured
subtle facial muscle movements and achieved an average recognition accuracy of 99.44% for six basic expressions
using a one-dimensional convolutional neural network (CNN), with real-time visualization through a three-
dimensional virtual avatar.[2] Extending from localized motion recognition to spatial biomechanical perception, a 2 x 8
flexible piezoelectric sensor array combined with multichannel signal conditioning and deep learning algorithms was
developed for real-time reconstruction of body-surface morphology and identification of abnormal deformations
through curvature-based analysis.[3] Furthermore, to achieve collaborative perception of complex human movements,
an embedded Al-enabled wearable piezoelectric sensing cluster was developed. Through piezoelectric composite

optimization, differential sensing design, miniaturized signal conditioning, and lightweight CNN deployment on



microcontrollers, the system achieved a signal-to-noise ratio of 72.5 dB and real-time recognition of 20 joint

movements via a master-slave wireless architecture.[4]

Collectively, these studies demonstrate the evolution of Al-enabled biomechanical sensing from localized motion
recognition to multidimensional morphological perception and distributed collaborative sensing, providing new

opportunities for next-generation wearable intelligent systems and natural human-machine interaction.

Mechano-Electric Fiber Materials and Self-Powered Devices
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Mechano-electric fibers are a new class of intelligent fiber materials that integrate contact electrification or
triboelectric mechano-electric conversion mechanisms with fiber-based wearable carriers, demonstrating significant
application potential in fields such as self-powered wearable devices, flexible sensing, smart textiles, and human-
machine interaction. Addressing key bottlenecks such as the unclear mechanism of interfacial charge generation during
the mechano-electric conversion process, the limited energy conversion efficiency of fiber-based devices, and
insufficient system integration performance, the team aims to construct an integrated system featuring self-charging
power supply, self-powered sensing, and electrical stimulation interaction. Centered on the research direction of
“understanding electricity, regulating electricity, and applying electricity,” our team systematically reveals the physical
mechanisms of interfacial charge generation, migration, and regulation driven by mechanical stimuli, breaks through
key technologies for enhancing charge output and energy conversion efficiency of mechano-electric fibers, and
constructs self-charging emergency power supply, self-powered intelligent sensing, and electrical stimulation
interaction systems oriented toward practical applications. The related research will provide new material foundations
and theoretical support for the development of micro-nano energy devices, flexible electronics, smart textiles, and

embodied intelligence technologies.

Multimodal Sensing Platforms for Intelligent Health Monitoring
AT EEERENNSESRATS
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The rapid advancement of integrated and intelligent electronic technologies has brought about a revolutionary
transformation in the fields of telemedicine and environmental monitoring, significantly facilitating non-invasive, real-
time tracking of information. By highly integrating sensors, data processing modules, and wireless communication
technologies, modern electronic systems are now capable of precisely capturing and transmitting critical data in real
time. This report examines the application of semiconductor sensors across various domains, focusing on the
functional design of micro- and nano-integrated devices. In the realm of breath analysis, the report explores the use of
semiconductor sensors for the highly sensitive detection of trace gas molecules. Furthermore, it investigates the design
of integrated biosensors for identifying specific biomarkers in bodily fluids, enabling early disease screening and real-
time monitoring. In the sector of smart agriculture, the report explores the deployment of micro- and nano-sensor

networks for comprehensive, all-encompassing monitoring of agricultural environments.



Contact-Electro-Dynamic Therapy (CEDT): A New Strategy for Reactive Oxygen Species-
Mediated Therapy

Haimei Li Z=;5H5

South-Central Minzu University, China

Conventional catalytic approaches for generating reactive oxygen species (ROS) in biological systems are constrained
by the limited availability of endogenous reaction substrates, making it challenging to overcome the ceiling on ROS
production. To address this limitation, we developed a perfluorocarbon (PFC) nanoemulsion-based PFC-H20 liquid-
liquid interfacial system. Ultrasound induces high-frequency contact and separation between water molecules and PFC,
triggering contact-electro-catalysis (CEC). During this process, PFC captures electrons from water molecules, resulting
in the formation of hydroxyl radicals (-OH). Oxygen subsequently accepts electrons from negatively charged PFC* to
generate superoxide radicals (-02-), while PFC* returns to its initial state upon electron transfer. Based on this
mechanism, we propose contact-electro-dynamic therapy (CEDT) as a new approach to cancer treatment. Through
liquid-liquid contact between PFC and water in the tumor microenvironment, CEDT continuously generates -OH

and -02-, activating T cell-mediated antitumor immune responses to achieve tumor ablation.

Furthermore, we identified an alternative reduction pathway in which H202 serves as an electron acceptor in the CEC
system. Whereas the conventional oxygen reduction reaction (ORR) requires an external energy input, such as
ultrasound, the reduction of H202 to -OH can proceed without ultrasound and exhibits substantially higher catalytic
efficiency than the ORR pathway. This finding elucidates the critical role of H202 in CEC and overcomes the
conventional reliance on oxygen reduction for ROS generation. It also demonstrates the potential to exploit elevated
endogenous H202 levels in the tumor microenvironment as a substrate for efficient -OH generation. These findings
provide a theoretical basis for improving CEC catalytic efficiency and developing nanocatalytic therapeutic platforms

that operate without external stimulation.

Harnessing Mechanical Energy for Light Emission

Feng Wang
City University of Hong Kong, Hong Kong, China

Mechanical energy that is ubiquitously available in nature can provide sustainable solutions to challenging problems in
the fields of biology and optoelectronics as well as energy and environmental sciences. In this talk, I focus on our recent
efforts to incorporate lanthanide and transition ions into nano/microstructure crystals for achieving tunable emissions
under mechanical action. We demonstrate rational control over luminescence processes and properties by leveraging
characteristics of the host materials and their complex yet manageable interactions with various dopant ions. We show
that these doped mechanoluminescent materials hold promise in many exciting applications in sensing, information

security, and biomedical sciences.

Extending the cycle life Li anode

Quan Li
The Chinese University of Hong Kong, Hong Kong, China

The lithium (Li) metal battery is a highly promising candidate for high energy density applications. However, the poor
long-cycle stability of the Li metal anode limits its practical implementation. In this talk, I will start with the discussion
of the leading failure mechanism of Li metal anode, which turns to be the accessibility of fresh Li in the electrode. I will

then discuss the impact of surface crystallographic texture on the plating/stripping characteristics of Li metal and its



influence on electrode cycle performance. Specifically, (110) textured lithium facilitates not only dense lithium plating

but also uniform stripping during cycling, leading to largely extended cycle life of the cell.

Materials Design and Control of Functionalities of Electrochemical Artificial Neurons
and Synapses

Ilia Valov

Peter Griinberg Institute (PGI-7), Forschungszentrum Jiilich, Germany

Nanoionic memristive devices have significantly developed in the last decade, expanding their application horizon.
Especially important is their functionalities as artificial neurons and synapses, making them promising building units
for the next generation bio-inspired neuromorphic hardware. Despite a lot has been learned about materials design
and the operation principles of these devices, recent research has shown that fundamentals still can be significantly
amended, demonstrating new operation principles and functionalities. In this lecture, different ways to control and
tune neuromorphic behaviour will be discussed as well as new aspects on materials design and its influence on the
physicochemical processes and resulting functionalities. The selection of different materials is changing the
electrochemical nanoionics processes and as well the performance of the artificial neurons and synapses. The
magnitude of the applied voltage, thickness of materials and layers appear of special importance and as well the
combination of thicknesses of all involved functional films. The interplay between the Schottky and electrochemical
Redox barriers will be highlighted and critically discussed. A new, alternative approach for reducing the variability of
states and stabilization of performance will be demonstrated. Special attention will be paid to new applications and
developments. As an example, the use of quantum conductance levels as standard for resistance in accordance with the

new directions given by SI will be discussed.

Title to be announced

Ni Zhao
The Chinese University of Hong Kong, Hong Kong, China

Device-Level Al with Intelligent Sensing and Neuromorphic Hardware

Hocheon Yoo

Hanyang University, Korea

This talk presents device-level approaches toward intelligent sensing and neuromorphic hardware, where sensing,
computing, and stochasticity are directly embedded into emerging electronic and optoelectronic devices. I will
introduce our recent developments in adaptive sensors, neuromorphic transistors, and stochastic hardware for
efficient information processing and probabilistic computing. These device concepts provide new opportunities for

compact, energy-efficient, and hardware-native Al systems.

Chemistry at Contact Electrification Interfaces: Catalytic Reactions and Biomedical
Opportunities

Peng Jiang

Wuhan University, China



Micro-nano Structure Modulation by Capillarity Manipulation at the Liquid-Solid-Gas
Three-phase Boundaries and Its Applications in Smart Mechano-responsive Materials
Yang Liu

Sun Yat-sen University, China

Abstract not received at the time of printing.

Self-powered Luminescent System

Junlu Sun
Zhengzhou University, China

Abstract not received at the time of printing.

RF Oscillator-based Battery-free Self-powered Instantaneous Wireless Sensing System
Jinkai Chen

Hangzhou Dianzi University, China

Abstract not received at the time of printing.

Twist Contact-Based Skew-Gaussian Transistor and Integrated Classification Hardware
System
Youngmin Han

Hanyang University, Korea

Abstract not received at the time of printing.

Interface Engineering for High-performance Near-room-temperature Thermoelectric
Films

Qingxue Hu

Nanjing University of Science and Technology, China

Abstract not received at the time of printing.

The Application of TENG in Intelligent Transport Systems
Yikang Li
Changchun University of Technology, China

Abstract not received at the time of printing.

A Wearable Bimodal Sensing System with Physics-Guided Early Decoding for Low-
Latency Motor Intent Inference

Jiarui Zhao
University of Chinese Academy of Sciences, China

Abstract not received at the time of printing.



A Stretchable Droplet Electricity Generator Enabled by Gradient-Charged Interfaces
Lei Lv

Northwestern Polytechnical University, China

Abstract not received at the time of printing.

Topological Proprioception at the Wrist for Human-Machine Interaction
Meihua Zhou

University of Chinese Academy of Sciences, China

Abstract not received at the time of printing.

Atomically Confined Insertion for 2D Strain and Polarization Engineered GaN
Electronics

Yuanhong Shi
University of Chinese Academy of Sciences, China

Abstract not received at the time of printing.
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Research basis and translational application exploration of nanobiological adaptation
HR Y IERC AR S BRI AN BRI
Xingjie Liang Z23¢7K

National Center for Nanoscience and Technology, CAS, China - R

As a natural protein material with over five thousand years of history, silkworm silk is not only widely used in
traditional textiles but also occupies an important position in the field of functional materials. China's abundant natural
silk resources provide unique advantages for its in-depth research and development, making it a highly promising
flexible wearable functional material. In recent years, silk fibers have attracted considerable attention due to their
potential applications in sensing, actuation, energy, and other fields. Exploring high-performance and scalable
application pathways for silk fibers is of great significance. A thorough investigation into the structure, preparation,
and functionalization of silk fibers serves as an essential foundation for unlocking their application potential. In this
talk, I will introduce the unique structure and properties of silk materials, and based on research examples, illustrate
how innovative methods such as regeneration or compositing can endow silk with new mechanical, electrical, and
optical properties. Meanwhile, we will discuss the application potential of these novel silk fiber materials in intelligent
wearable devices, biomedical monitoring, sustainable development, and other fields, aiming to provide valuable

references for the study of natural fiber materials.

Ionic transport behavior and application of polyelectrolyte confinement
RS PRIEAE HER T AR AL

Ping Yu F5
Institute of Chemistry, CAS, Beijing, China - £/

Nanofluidic ionotronics has been named one of the top ten emerging fields of IUPAC 2024. Its essence is to develop
various functional devices such as ion sensing, ion circuits, ion computing chips, etc. by manipulating ion transport
under limited conditions. Therefore, developing a confined system of natural ion channels and studying their confined
ion transport behavior has become a key issue in this field. The reporter has long been engaged in basic and applied
research on ion transport, and has intersected with neuroscience to conduct research on confined fluid memristors and
neuromorphic functions. In this report, the research group will share their recent efforts in constructing a
polyelectrolyte confined ion transport system, systematically studying abnormal ion transport behaviors such as ion
current rectification, ion current rectification reversal, and negative differential resistance. Based on this, they have

regulated these confined ion transport behaviors and conducted two aspects of applied research:

1) A microscale asymmetric ion transport model was proposed, and a new principle and method for high
spatiotemporal resolution in vivo in situ analysis based on microtubes were developed; Solved key scientific issues in
brain chemistry measurements for regulating ion transport; Realized in vivo quantitative analysis of substances such
as ATP, DA, pH, H202, etc;

2) The memristive behavior of ion transport systems with polyelectrolyte confinement was systematically studied, and
the simulation of neurochemical and electrical signal transduction was achieved for the first time using a single device;
Developed ion selective neuromorphic devices and achieved neuromorphic functional simulation of biological like

channels.



Electroactive Biomaterials and Tissue Repair
EIEMEYR SERES
Zhou Li Z=f

Tsinghua University, China - (/&

Bioelectric signals are key regulatory factors in maintaining vital functions and tissue homeostasis, and they play a role
in processes such as cell migration, proliferation, and differentiation. Electroactive biomaterials can generate and
transmit electrical signals through electron or ion transfer, as well as electrical energy conversion, thereby providing
new regulatory mechanisms for tissue repair. This study focuses on electroactive biomaterials, including piezoelectric
materials, triboelectric materials, conductive materials, ion electric materials and electricity-generating
microorganisms, with particular emphasis on their electrical properties, biodegradability, and tissue repair effects. By
regulating intermolecular bonding, inducing crystallization at polymer interfaces, and controlling molecular
composition and functional groups, it is possible to effectively improve the electrical properties of materials and
develop electroactive material systems with biocompatibility and degradability. The local electrical signals generated
by electroactive biomaterials can act on ion channels and ion pumps such as Piezo and Na+/K+-ATPase, promoting
Ca2+ influx and second messenger cascade reactions. This further regulates signalling pathways such as PI3K/AKT,
MAPK/ERK, and Wnt, thereby influencing cell function and reshaping the tissue repair microenvironment. Relevant
electroactive materials have demonstrated the ability to promote re-epithelialization, nerve regeneration, and
osteogenic differentiation in skin wounds, peripheral nerves, and bone tissue repair. In summary, electroactive
biomaterials can regulate cellular electrical responses and the tissue repair microenvironment through their electrical
properties, ultimately achieving tissue repair and providing a new material foundation and research direction for

regenerative medicine.



Intelligent biomimetic scaffold driven by bacterial energy promotes the repair of
infectious bone defects
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Yan Liu XUJi5¢

Peking University, China - #(F5

The repair of infectious bone defects faces multiple challenges, including persistent bacterial infection, imbalanced
local immune microenvironment, and hindered bone tissue regeneration. Traditional antibacterial biomaterials focus
on pathogen clearance, but often overlook the potential metabolic value contained in "bacterial debris". How to
transform pathogens from infection burden into beneficial resources for tissue repair provides new research ideas for

the design of new generation intelligent biomaterials.

This study is based on the multi-level structure of natural bone tissue, and constructs an ultrasound responsive
intelligent biomimetic scaffold composed of oxygen vacancy titanium dioxide nanorods and type I collagen assembled
through fibrous mineralization. It explores a treatment strategy for infectious bone defects that integrates efficient
antibacterial, bacterial energy conversion, and immune metabolism regulation. Under ultrasound stimulation, the
scaffold not only achieves efficient antibacterial activity, but also forms bacterial debris with higher intracellular
protein accessibility. Research has found that these bacterial remnants are more easily taken up and degraded by
macrophages, accompanied by immune metabolism remodeling characterized by glutamine related metabolism,
improved mitochondrial energy metabolism function, and enhanced antibacterial and reparative functions of
macrophages. This strategy utilizes the immune microenvironment characteristic of "transforming bacteria into

energy" to drive the repair and regeneration of infectious bone defects with bacterial energy.

This report will discuss the structural design of biomimetic scaffolds, ultrasound responsive antibacterial mechanisms,
macrophage metabolic remodeling mediated by "bacterial debris", and infectious bone defect repair, providing new
ideas for the design of intelligent anti infective regenerative materials from "bacterial clearance" to "bacterial

utilization"

Discovery of enzyme activity
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Huiyu Liu JIEEE

Beijing University of Chemical Technology, China - (/&

As efficient and specific catalysts in living organisms, the discovery of enzyme activity has had a profound impact on
the development of modern biotechnology, and the in-depth analysis of structure-activity relationships and
mechanisms of action has further promoted the development of modern industry and medicine. The discovery of
nanoenzyme activity has broken the boundary between traditional enzymes and artificial catalysts, providing new
ideas for fields such as biomedical, environmental governance, and industrial catalysis. Taking inspiration from the
natural enzyme metal nitrogen (M-N) coordination active center, we constructed a biomimetic single atom
nanoenzyme with an "M-N4" structure through rational design, and further optimized the design of a N-five
coordinated single atom iron-based nanoenzyme (Fe-N5). This nanoenzyme not only has a structure closer to the
natural enzyme active center, but also exhibits superior biocatalytic performance, showing great potential for
applications in fields such as tumor catalytic therapy, neuroprotection, and biosensing. In addition, our "photo
controlled nanoenzyme" strategy based on enzyme activity mechanism, which enhances the therapeutic efficiency of
nanoenzymes through near-infrared light excitation, further expands its application prospects. This report focuses on
the discovery of enzyme activity, analysis of structure-activity relationships, activity regulation, and their broad future

in basic research and practical applications.



Reversing Abnormal Phase Separation for Disease Treatment
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Tingting Li Z=SH5

Peking University, China - ##&

The membraneless organelle formed by intracellular phase separation is a multidimensional complex system
containing proteins, RNA, and DNA. Artificial intelligence technology provides a new approach for deep decoding of
membraneless organelles. This report mainly introduces the prediction methods of phase separated proteins and their
applications in drug target discovery, drug intervention, and targeting efficiency, as well as the calculation and
screening methods for targeting abnormal phase separated small molecule drugs and improving the targeting

efficiency of small molecule drugs based on the microenvironment of phase separated aggregates.
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Cluster-based Enzymes and the Repair of Neural Injury

Bk S IRBIESE
Xiaodong Zhang 3KER%R
Tianjin University, China - #/&

Clusterzymes are atomically precise, ultrasmall (~2 nm) biomaterials with enzymatic activity, holding broad
application prospects in neuroscience, imaging medicine, and related fields. Over the past decade, our research has
focused on the theme of “Clusterzymes for neurotrauma repair,” addressing the major clinical needs of neurotrauma.
By designing and developing various Clusterzymes, we have achieved interventions across the acute, subacute, and
chronic phases of neurotrauma, providing novel strategies for full-pathology-cycle therapeutic intervention in clinical

neurotrauma.

For acute-phase neurotrauma, we proposed and designed a new generation of artificial enzymes-“Clusterzymes” ,
which possess ultrahigh antioxidant activity, enabling early intervention in acute neuroinflammation and injury. For
subacute-phase neurotrauma, we developed “multi-enzyme-activity” Clusterzyme hydrogels, whose catalytic activity is
20 times that of natural enzymes, achieving highly efficient healing of subacute neurotrauma through
immunomodulation. For chronic-phase neurotrauma, we designed “ultrastable” Clusterzymes and neural recording
electrodes, which can effectively alleviate chronic neuroinflammation and improve neurological cognitive function;

these electrodes achieved 12 months of safe and stable neural recording — six times longer than clinical electrodes.
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Biomaterials for Reactive Oxygen Species Homeostasis Regulation

EME RS RIE
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Harbin Engineering University, China - (/&

Reactive oxygen species (ROS) are tightly implicated in tumor initiation and progression. Perturbing intracellular ROS
levels to break the safe threshold of redox homeostasis can inflict irreversible, nonselective oxidative damage to cancer
cells and trigger diverse programmed cell death modalities. Importantly, ROS act not only as key effector molecules in
innate immunity but also facilitate the maturation and differentiation of antigen-presenting cells. This cascade further
shapes adaptive immune responses, laying the foundation for ROS-enabled cancer immunotherapy. Fueled by advances
in nanotechnology, a spectrum of ROS-centered nanotheranostic paradigms have been extensively developed, including
photodynamic, sonodynamic, chemodynamic, radiation, and enzyme-mediated therapies, opening new avenues for

next-generation anticancer therapeutics.



Over the past five years, our group has centered its research on biomaterials for ROS homeostasis regulation and
engineered a library of functional inorganic nanomaterials. First, we have established a dual-dimensional strategy that
tunes ROS homeostasis via electron and ion modulation. This approach orchestrates intracellular ROS-associated
chemical reactions to amplify oxidative stress, surmounting major bottlenecks imposed by the tumor
microenvironment on ROS-based therapeutic modalities. Second, we have constructed a panel of ROS-regulatory
inorganic nanoadjuvants and nanovaccines, capable of precisely eliciting immunogenic cell death and pyroptosis. By
rewiring tumor metabolic circuits, these nanoplatforms potentiate antitumor immunity. This work offers fresh

perspectives on unlocking the intrinsic immunogenicity of nanomaterials and devising in situ cancer vaccines.
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Bioactive Poly(amino acid) Materials
SYEERAERR
Jianxun Ding T 22/}

Institute of Applied Chemistry, CAS, Changchun, China - #5353

Poly(amino acid) materials are a class of high-value-added, high-technological-barrier biomedical polymers composed
of amino acids as structural units. They offer key advantages, including structural diversity, excellent biosafety,
modifiable functional groups, favorable bioresponsiveness, and controllable secondary structures, and show strong
application potential in frontier fields, such as drug and gene delivery, immune regulation, and regenerative medicine.
In our research, we have constructed a series of poly(amino acid) materials with specific bioactivities that directly
regulate cell behaviors, such as proliferation, migration, and differentiation. In cancer therapy, these materials form
three-dimensional (3D) network structures in situ within tumors, effectively inhibiting tumor growth and metastases
and showing promising prospects for clinical translation. For tissue repair, we have developed biomechanically
dynamic, adaptive hydrogels for osteochondral repair, highly hydrophilic and osteoinductive artificial bone materials,
and chronic wound dressings with combined anti-inflammatory and pro-regenerative functions, thereby advancing the
development of multiple categories of innovative medical devices. Overall, bioactive poly(amino acid) materials hold
significant value for fundamental research and broad prospects for clinical application in treating cancers and other

diseases, as well as in tissue regeneration and repair.
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Engineering Adaptive Bioelectronics for Living Systems
ARG LIEEENEYETF

Changsheng Wu =58
National University of Singapore, Singapore - ##&

Bioelectronic technologies offer opportunities to investigate physiological processes across tissues and organisms.
Their performance depends on how effectively materials and device architectures accommodate biological
environments, manage fluid and ion transport, and maintain function under mechanical deformation. This seminar will
present examples of engineering these interactions through responsive materials, mechanics-guided design, and

coupled transport processes.

At tissue interfaces, responsive hydrogels enable stable cortical coupling and benign detachment for multimodal
intraoperative monitoring, while programmable three-dimensional biointerfaces support engineered cardiac tissue
assembly and volumetric electrophysiological recording. In plants, Plantlonics, a non-invasive, sweat-inspired
wearable platform, combines microfluidic collection with electrochemical sensing to monitor guttation biomarkers and
the leaf microenvironment. In electronic textiles, magneto-mechano-electrochemical fibers couple magnetic fields with
ion transport to stabilize energy storage under deformation. Together, these studies illustrate how engineering
interfacial contact, structural mechanics, and transport processes can enable adaptive bioelectronics for physiological

monitoring, tissue engineering, and wearable systems.
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Biomimetic assembly of lanthanide nanomaterials and their hemostatic application
research
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Jing Yu &1
Zhejiang University of Technology, China - (5

Hemostatic materials, especially emergency hemostatic materials, are the "golden key" for battlefield, clinical surgery,
and even daily life rescue. Although various hemostatic materials have been developed in the past few decades, it is still
difficult to simultaneously meet the two major contradictions of "rapid hemostasis" and "avoiding disseminated
intravascular coagulation”, "injectability” and "high strength". In addition, efficient hemostasis for complex conditions

such as coagulation disorders remains a major challenge in this area of research.

In this study, we utilized the responsive multilevel assembly of lanthanide nanofibers to OH - to construct a biomimetic
material that simulates the coagulation cascade process. This material presents a colloidal state under acidic (pH<5)
conditions, endowing it with injectability and potential to adapt to various irregular and complex wounds. With the
increase of pH value (pH>5), the material can gradually change into gelled state through assembly. This material forms
a gel in situ on the wound surface, giving it high strength and adhesion to the wound. The responsive gelation of OH -
makes its hemostatic effect better than that of a small amount of bleeding in cases of massive bleeding. The results of
the thromboelastography show that the hemostatic effect of the material is not achieved by regulating the body's own
coagulation pathway, but by establishing a physical hemostasis method that mimics the coagulation cascade externally.
Therefore, the material also has a significant hemostatic effect on blood with coagulation disorders. In addition, due to
its anticoagulant effect on blood, this material is less likely to cause disseminated intravascular coagulation in vivo,

which is expected to improve safety.

In summary, this study is expected to provide an emergency and safe hemostatic material for people with coagulation

disorders in complex situations such as massive bleeding and coagulation disorders.
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Mechano-electrical Coupling Materials and Devices for Physical Therapy
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Beijing Institute of Nanoenergy and Nanosystems, CAS, China - #F5/3

Living organisms contain a multitude of sophisticated, complex functional interfaces with unique physical properties.
These interfaces regulate biological activities through physical interactions occurring across various structural levels of
the organism. Such natural physical regulatory phenomena offer vital insights for biomedical research; it is anticipated
that the artificial construction of functional interfaces—characterized by unique structures and superior physical
properties—will provide a novel research paradigm for uncovering the fundamental principles of life and intervening
in disease progression. Our research focuses on the mechanisms by which functional interfaces physically regulate
living systems. By integrating theories and techniques from physics, chemistry, materials science, and electronics, we
address critical challenges in the life sciences through an interdisciplinary approach. We have developed strategies—
including thermodynamic optimization, kinetic control, and template-confined regulation—to construct biomimetic
functional interfaces that replicate the mechanical and electrical environments found in biological systems.
Furthermore, we utilize these interfaces to assemble mechano-electrically coupled biomaterials, elucidating how their
mechanical and electrical characteristics govern cellular activity and fate. Additionally, we develop bioelectronic
devices based on the layered, stacked structures of these functional interfaces; by leveraging mechano-electrical

transduction, these devices find applications in fields such as tissue engineering and biomimetic sensing. This body of



work lays the foundation for the development of innovative tissue-engineering materials and high-performance

medical devices with significant potential for clinical translation.

Full-API Nanodrugs (FANDs) and Their Biomedical Applications
EiEMIKEY) (FAND) M REEYEFNAHR

Jinfeng Zhang &R
Beijing Institute of Technology, China - ##&

Nanomedicine offers new opportunities for the advancement of biomedicine. However, the translational potential of
conventional nanomedicines is often limited by several challenges, including low active pharmaceutical ingredient (API)
content, potential immunogenicity associated with carriers, and complex fabrication processes. To address these
challenges, we pioneered the concept of Full-API Nanodrugs (FANDs), which are constructed from naturally occurring,
intrinsically bioactive components. FANDs can be composed of various active components, including bioactive metal
ions, organic small-molecule drugs, biological macromolecular therapeutics, and bioactive biomimetic components.
The FAND concept encompasses a broad range of nanomedicines, including carrier-free (or self-delivering)
nanomedicines, formulations based on therapeutic carriers, and emerging biomimetic nanodrug delivery systems
derived from biological components with intrinsic therapeutic activity. This innovative concept substantially expands
the toolbox for developing highly effective and low-toxicity nanomedicines, offering new possibilities for the treatment

of major diseases.
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Design of Machine-Learning-Assisted Photo-Enzyme Integrated Catalysts
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Xin Yu FfR

University of Jinan, China - 275

Bacterial infections pose a severe threat to global public health security. Conventional antibacterial technologies such
as chlorination, ozonation and antibiotic-based therapies have notable drawbacks. They not only tend to generate toxic
by-products and cause environmental pollution, but also induce bacterial drug-resistance and the emergence of
superbugs, which greatly hinder the advancement of clinical antibacterial treatments. Although single photocatalytic
antibacterial technology features the merits of environmental friendliness and non-drug-resistance, it suffers from
limited catalytic activity and unsatisfactory bactericidal efficiency. A synergistic photo-enzyme integrated catalytic
system coupling photocatalysis with nanozymes offers a new strategy for high-efficiency antibacterial therapy[1-2].
This study introduces Al-empowered material research and development to perform intelligent screening for
hydrotalcite-based systems. Hydrotalcites are a family of layered double-metal hydroxide nanomaterials with unique
structures, whose micro-morphology, metal-ion ratios and interlayer anions can be flexibly tuned. Machine learning is
adopted to explore structure-activity relationships, rapidly predict candidate systems within the vast compositional
space, and directionally screen hydrotalcites with precisely optimized optical properties and enzyme-mimicking
catalytic activities, so as to efficiently construct controllable photo-enzyme integrated catalytic systems. Meanwhile, the
screened hydrotalcite materials exhibit favourable biocompatibility, low biological toxicity and outstanding biosafety,
making them suitable for in-vivo infection-treatment scenarios. These materials achieve deep synergy between
photocatalysis and nanozyme-catalysis. Driven by natural light, they produce abundant reactive free radicals, which,
combined with enzyme-mimicking catalytic effects, continuously disrupt bacterial structures, thus exerting
broad-spectrum bactericidal efficacy against both Gram-positive and Gram-negative bacteria. In addition, the
hydrotalcite nanomaterials obtained via Al-assisted screening possess high stability and long-term bacteriostatic

capacity. Their bactericidal process is eco-friendly and pollution-free without triggering bacterial drug-resistance. They



effectively compensate for the deficiencies of traditional antibacterial techniques and single catalytic systems, holding

promising application prospects in bacterial-infection therapy and clinical antibacterial fields.
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Inorganic Functional Nanomaterials for Tumor Immunotherapy
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Chunxia Li ZFEE

Shandong University, China - #(5F

Malignant tumors pose a significant threat to human health, with over 90% of tumor-related deaths attributed to
metastasis. How to overcome the immunosuppressive tumor microenvironment and tumor metastasis is the main

challenge. In this context, we have designed a range of nanocomposites to address the aforementioned challenges.

(1) A multifunctional immunomodulator is engineered for near-infrared light (NIR)-triggered photodynamic-metal-
metabolic immunotherapy. An endogenous and exogenous stimuli-responsive nanoagent was prepared using chlorin
e6 (Ce6)-modified dense silica-coated rare earth-doped nanoparticles (ReNPs@Si02(Ce6)), with ZIF-8 grown in situ on
the surface for loading two energy inhibitors. This material induced energy depletion by inhibiting glucose transport
and glutamine metabolism, while mitochondrial damage under NIR irradiation released mtDNA, synergistically
activating the cGAS-STING pathway with Zn2+, initiating type I interferon responses, and reshaping the tumor immune

microenvironment.

(2) Pre-metastatic niches (PMNs) play a prerequisite role in metastasis, and blocking their formation is vital to
inhibiting tumor cell spread. An oxygen-independent NIR-triggered multiple-phototherapy nanoplatform was designed
using orthogonal UCNPs modified with dual photosensitizers. Under 808/1550 nm excitation, ROS was generated to
achieve normoxic/hypoxic-compatible phototherapy, directly killing tumor cells and depleting CAFs. Meanwhile,
surface-coated copper-shikonin induced cuproptosis-pyroptosis and released damage-related molecular patterns,

thereby alleviating immune suppression and blocking the formation of PMNs.

(3) A "metal chelation therapy"” method has been proposed. D-penicillamine coordinated with Zn2+ to form Zn-PEN,
which depleted copper in tumor cells and promoted Zn2+ accumulation, achieving synergistic antitumor, antibacterial,
and antimetastatic effects. Furthermore, EDTA-Mg was designed to chelate Ca2+ on tumor-cell surfaces, artificially
initiate epithelial-mesenchymal transition, and subsequently chelate ferritin-derived Fe2+, promoting lysosomal
rupture and ferroptosis through Fenton-like reactions. Ferroptosis combined with Mg2+ release synergistically

enhanced immune responses and inhibited tumor metastasis.
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Aqueous Supramolecular Polymerization of Biodegradable Nanoparticles via Pre-
assembly Guided Disulfide Exchange Reaction
I TS | SR iR A e e R SEIN B] A W BERR KR F R M B D F RS

Bingran Yu §iG%%
Beijing University of Chemical Technology, China - #(}&

This study presents an aqueous strategy for the controlled construction of multicomponent organic nanoparticles via
supramolecular preassembly-mediated disulfide exchange polymerization. Pre-assembly of hydrophobic and
hydrophilic monomers generates spatially confined and ordered aggregates that shorten reactive-site distances,
promote disulfide exchange, and enable continuous size regulation. Simulations reveal rapid aggregate formation in
water and a pre-reactive short-range contact state at ~0.6 nm. Using methylene blue-lipoic acid and mannose-lipoic
acid as model monomers, we obtained macrophage-targeting, stimuli-responsive nanoparticles that release methylene

blue in response to elevated hypochlorous acid in infected macrophages and achieve efficient photodynamic



eradication of intracellular bacteria. The platform shows favorable targeting, responsiveness, biosafety, and in vitro/in

vivo antibacterial efficacy, providing a mild and programmable route to multifunctional organic nanomaterials.
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Interface Design and Functional Modulation of Metallic Implants for Infection Control
and Osseointegration
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Wenhao Zhou B3R

Northwest Institute for Nonferrous Metal Research, China - SR TFE)F

Periprosthetic joint infection (PJI) and aseptic loosening are the primary causes of medical metal implant failure, and a
fundamental conflict exists between the "aggressiveness" required for bactericidal action and the "mild"
microenvironment required for tissue integration. This report adopts surface nanostructuring and composite coating
strategies to modify the interface of medical metals. Micro/nanostructured surface layers were fabricated by
dealloying, antibacterial coatings were constructed via heterojunction design, and antibacterial thin films were
deposited to form continuous functional layers, achieving synergistic enhancement of "antibacterial activity-
osteogenesis promotion." The modified surfaces significantly inhibited bacterial adhesion and biofilm formation, while
exhibiting low cytotoxicity; osteoblast adhesion, spreading, and proliferation were enhanced, with upregulated ALP
activity, mineralized nodule formation, and RUNX2 and OCN expression. Mechanistically, the nanostructures reduced
bacterial colonization through physical disruption and interfacial regulation, while the heterojunction/functional
coatings maintained long-acting antibacterial performance via enhanced interfacial charge transfer, reactive oxygen
species (ROS) generation, and synergistic ion release. Coating adhesion stability and corrosion/wear resistance were
generally maintained or improved, although long-term durability under complex in vivo environments requires further

optimization. This strategy provides a feasible pathway for multifunctional implant surface design.
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Chiral Assemblies for the Disaggregation of Amyloid Fibrils in Neurodegenerative
Diseases

IR TIERR P EM A ERR RV R

Ke Hou &I

Harbin Institute of Technology (Shenzhen), China - ##Z

Pathological amyloid fibrils are key drivers of neurodegenerative diseases. Here, we present chiral assemblies as a
strategy for disaggregating Alzheimer’s disease tau fibrils. D-peptides that combine tau binding with self-assembly co-
assemble along tau fibrils, generate structural strain, and induce rapid fibril fragmentation through a strain-relief
mechanism. The resulting products show reduced seeding activity. This mechanism further guides the design of tau-
targeted chiral nanomedicine and may provide a general framework for developing amyloid disaggregators against

neurodegenerative diseases.
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Antibacterial Biomaterials Based on Cuproptosis-Like Mechanisms
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Xianwen Wang ERE3
Anhui Medical University, China - (55

The continuous spread of bacterial antibiotic resistance poses a serious threat to global public health, highlighting the
urgent need for antibacterial strategies based on novel mechanisms. Cuproptosis is a recently discovered form of

copper-dependent cell death in eukaryotic cells. Our studies have revealed that copper-based nanozymes, including



CuS@MoSe2, CuCo204, and Cu-GA-VAN, can induce a similar “cuproptosis-like” effect in prokaryotic bacteria,
effectively eliminating drug-resistant pathogens and reversing antibiotic resistance, thereby opening new avenues for
antibacterial therapy.1-3. Mechanistically, Cu2+ released from these nanozymes can penetrate bacterial barriers and
preferentially accumulate in the bacterial cytoplasm. The accumulated copper ions irreversibly bind to lipoylated
proteins, triggering their oligomerization and aggregation, accompanied by the loss of iron-sulfur cluster proteins.
These events subsequently disrupt the tricarboxylic acid (TCA) cycle and impair the activities of respiratory chain
complexes I and II 4,5. By targeting critical nodes of bacterial metabolism, this cuproptosis-like mechanism bypasses
the conventional modes of action of antibiotics, enabling efficient eradication of antibiotic-resistant bacteria while

suppressing the expression of resistance-associated pathways.

Building on these mechanistic insights, we have developed a series of intelligent nanozyme platforms capable of
inducing bacterial cuproptosis-like cell death. Through targeted functionalization, these nanozymes achieve selective
antibacterial activity against pathogenic bacteria. In various infection models, these nanozymes not only effectively
eradicate drug-resistant bacteria and disrupt bacterial biofilms but also promote tissue repair, demonstrating dual

antibacterial and regenerative functions.

Collectively, our findings identify bacterial cuproptosis-like cell death as a promising antibacterial mechanism and
establish a theoretical and technological foundation for developing next-generation targeted antibacterial

nanomedicines to combat antibiotic resistance.
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Design and Applications of Electroactive Biomaterials

EEiEMEYRAIRITT SN A

Jiajun Qiu ERZRE
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Electroactive biomaterials are a new generation of "smart" biomaterials that can generate electrical signals or undergo
electron transfer. Organisms, tissues, cells, and biomolecules undergo changes in potential and polarity during
biological activities, resulting in bioelectric phenomena. Therefore, mastering the interaction relationship between
electroactive biomaterials and biological systems is expected to achieve precise regulation of life activities for disease
monitoring and tissue repair. Despite the enormous potential of electroactive biomaterials in tissue repair and disease
diagnosis and treatment, continuous breakthroughs are still needed in the design of self-powered power sources,
analysis of electron transfer mechanisms at the bio-material interface, and biocompatibility to achieve a leap from

concept validation to practical applications.
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Caries Prevention and Treatment Materials
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Chunmei Ding T &

Sichuan University, China - BIFE#HS

The oral cavity is the most complex open environment of the human body, harboring more than 700 species of
microorganisms. Dental caries, the most common oral bacterial infectious disease, is primarily caused by acid produced
through microbial metabolism. According to the Fourth National Oral Health Epidemiological Survey, the caries
prevalence rate among children and the elderly in China is as high as 70-98%. However, most existing remineralization
materials have been developed based on in vitro tooth models, neglecting the unique plaque microenvironment and
pathological structure of natural caries, resulting in unsatisfactory efficacy in vivo. The root cause lies in the lack of
precise intervention capability targeting the dynamic processes of bacterial adhesion-acid production-

demineralization in the living oral environment.

This work examines the initiation and progression of dental caries from a materials science perspective and proposes a
multi-element synergistic adaptive strategy based on interfacial energy modulation to inhibit bacterial adhesion and
pH-responsive antibacterial/remineralization functions. This enables materials to perceive pathological
microenvironmental changes and respond actively, bridging the gap from passive repair to intelligent prevention and
treatment. We systematically quantified the surface and interfacial properties of tooth surfaces across different age
groups and found that the polar force and total interfacial energy of primary tooth surfaces are significantly higher
than those of permanent teeth. As a result, the adhesion energies of the two major cariogenic bacteria (Streptococcus
mutans and Streptococcus sanguinis) to primary teeth are up to 10 and 5.5 times higher, respectively, than those to
permanent teeth. This reveals, at the molecular scale, the interfacial energy mechanism underlying the high caries
susceptibility of primary teeth, providing a clear direction for precision caries prevention: modulating tooth surface

interfacial energy and microenvironmental pH.

Based on this finding, we constructed an intelligent perception-active response multifunctional molecular layer for
caries microenvironment regulation using peptide-polymer conjugates, pH-sensitive block copolymers, and related
materials. The polymer coating reduces the polar force and total interfacial energy of the tooth surface and forms a
physical barrier through restricted bound water between molecular chains, decreasing the adhesion energy of
cariogenic bacteria by 91%. pH-responsive groups sense the acidic microenvironment, achieving a bacterial killing rate
exceeding 95% within 10 minutes, while causing minimal damage to beneficial oral flora. When the local pH recovers,

the material automatically initiates remineralization, with a demineralized tissue repair efficiency of 1.3 times.
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Single-atom Catalyst Initiates Acute Lung Injury Immunotherapy by Inhibiting
Macrophage Pyroptosis
BRFEFES I B S s iR e iary

Xiangyu Lu 2[R
Tongji University, China - BFEEFE

Acute lung injury (ALI), with mortality approaching 40%, lacks effective therapies. Macrophage pyroptosis represents a
key pro-inflammatory event and promising therapeutic target. Here, we report a single-atom immunomodulator,
potassium single-atom catalyst (K-SAC) with K-N4 sites, that suppresses macrophage pyroptosis for ALI therapy
through antioxidant catalysis. Using biocompatible potassium, the most abundant intracellular metal in humans, K-
SACs display potent superoxide dismutase- and catalase-like activities, with the underlying mechanisms revealed by
DFT simulations. Following preferential macrophage uptake, K-SACs scavenge reactive oxygen species (ROS),

downregulate gasdermin D (GSDMD) and its N-terminal fragment (GSDMD-NT), activate endosomal sorting complexes



required for transport (ESCRT)-mediated membrane repair, and promote membrane phospholipid remodeling,
thereby effectively inhibiting macrophage pyroptosis. Notably, this catalytic membrane repair mechanism offers a
versatile strategy for actively restoring membrane integrity. Such catalytic inhibition of pyroptosis preserves
pulmonary immune homeostasis and ameliorates lipopolysaccharide (LPS)- or cecal ligation and puncture (CLP)-

induced ALI, establishing a catalytic immunotherapeutic paradigm.

Intelligent Nanorobots for One Health

Martin Pumera

Brno University of Technology, Czech Republic
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Francesca Santoro
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Probing Function with Designing Structure: Instructive Scaffolds for Intelligently
Manufactured Tissue Regeneration

Lorenzo Moroni

Maastricht University, Netherlands

Organs are complex systems, comprised of different tissues, proteins, and cells, which communicate to orchestrate a
myriad of functions in our bodies. Technologies are needed to replicate these structures towards the development of
new therapies for tissue and organ repair, as well as for 3D in vitro models to better understand the morphogenetic
biological processes that drive organogenesis. To regenerate tissues and organs, biofabrication strategies are being
developed to impart spatiotemporal control over cell-cell and cell-extracellular matrix communication, often through
control over cell and material deposition and placement. This passes often through the fabrication of a scaffold,
whether a cell-laden hydrogel construct or an acellular 3D porous network. Scaffolds for regenerative medicine
applications have been historically produced by the adoption of industrial manufacturing technologies, such as textile,
moulding, and foaming. With the advent of additive manufacturing (AM), it has been possible to design scaffold
geometry and structure. AM not only enabled the design of architected porous biomaterials with anatomical
customization, but also of smart cell-material interfaces able to instruct cell activity and steer tissue regeneration. More
recently, the integration of computational and machine-learning-assisted design methods with AM has begun to extend
this control towards the data-driven optimization of scaffold topology and composition. Here, we introduce several
examples of instructive, intelligently designed scaffolds aimed at steering functional tissue regeneration. To achieve
these targets, the spatiotemporal control over biological signals at the interface between cells and materials is often
aimed for. Alternatively, biological activity can be triggered through the control of mechanical cues, harnessing more
fundamental know-how in mechanobiology that could be combined with biofabrication strategies. Some of the most
recent advancements in merging surface functionalization, mechanobiology, and Al-assisted design with biofabrication
that enabled the control of cell activity are presented, moving towards enhanced, intelligently engineered tissue

regeneration.



Artificial Intelligence-Guided Nano Co-Assembly for Next-Generation Drug Delivery

Helder Santos

University Medical Center Groningen, Netherlands

Recent advances in artificial intelligence are transforming the discovery and development of nanomedicines. In this
presentation, we will discuss how machine learning and explainable Al can be integrated with physicochemical
characterization and biological evaluation to accelerate the design of self-assembled drug delivery systems. Drawing on
our recent studies, including machine learning-informed nano co-assembly inhibits fibroblast activation protein and
improves drug delivery in fibrotic tissue, and complementary work on Al-enabled analysis of molecular determinants
governing nanomedicine assembly. We demonstrate how computational approaches can identify key molecular
features controlling nanoparticle formation, colloidal stability, drug loading and biological performance. Screening of
large molecular datasets combined with explainable machine learning revealed interpretable design rules linking
aromaticity, molecular rigidity and nitrogen-mediated interactions to successful nano co-assembly. These insights
enabled the development of stable self-assembled nanoparticles with improved drug delivery in challenging fibrotic
microenvironments. The work highlights how Al can move nanomedicine development from empirical optimization
toward predictive and mechanistically informed design, creating new opportunities for precision drug delivery and

advanced biomedical materials.

Interface catalysis induced by contact electrification effect and its application

Peng Jiang
Wuhan University, China
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Multidimensional Remodeling of the Tumor Microenvironment Mediated by Immune-
Modulating Probes
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Shuren Wang

Sun Yat-sen University, China

Conventional tumor immunotherapy faces the challenges of single targets and low response rates due to the
complexity and heterogeneity of the tumor microenvironment (TME). Therefore, based on the unique physical and
biological characteristics of the TME, this study constructed a series of smart magnetic theranostic platforms with

immunomodulatory functions, aiming to remodel the TME from multiple dimensions.

In terms of breaking down physical barriers, probes targeting cancer-associated fibroblasts (CAFs) were designed to
disrupt the dense stromal barrier constructed by CAFs, achieving precise enrichment and deep penetration of the
probes at the tumor site, while reversing CAF-mediated immunosuppression. Their favorable antitumor efficacy and
clinical translation potential were validated in both primary and humanized colorectal cancer models. In terms of
immune microenvironment remodeling, a temperature/pH dual-responsive immunomodulatory nanozyme was
constructed to achieve controlled release of the immune agonist R848, effectively activating dendritic cells, enhancing
CD8+ T cell function, and reducing the proportion of myeloid-derived suppressor cells, thereby improving the
immunosuppressive microenvironment; the underlying molecular mechanism of enhanced apoptotic signaling was
also elucidated. In terms of catalytic-immune synergistic enhancement, a novel catalytic immunotherapy strategy
based on Au-Fe/Fe3;0, was proposed, which promoted dendritic cell maturation and drove tumor-associated
macrophages toward M1 polarization, successfully converting “cold” tumors into “hot” tumors and providing a new

paradigm for immunotherapy of triple-negative breast cancer.



In summary, this study established a systematic multi-dimensional TME remodeling strategy spanning physical barrier
disruption, immune microenvironment reprogramming, and catalytic synergistic therapy, offering new insights for

overcoming the bottlenecks of tumor immunotherapy.
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Nanoenzymes as a new generation of antibacterial agents: from construction to
application in anti-infective therapy

Xiaojun He

Peking University First Hospital, China

The increasing severity of bacterial resistance urgently requires the development of new antibacterial strategies.
Nanoenzymes, as a new generation of antibacterial agents, possess both nanomaterial properties and enzyme like
catalytic activity, and can achieve efficient sterilization by regulating the level of reactive oxygen species. Our team has
been committed to the design and anti infection application of inorganic organic hybrid nanomaterials for a long time.
We have constructed a series of multi metal nanoenzymes, single atom nanoenzymes, and high entropy MXene
nanoplatforms. Through NIR-II photothermal enhancement synergy, sonodynamic therapy, and cascade catalysis, we
have achieved efficient removal of methicillin-resistant bacteria such as Staphylococcus aureus, and successfully
applied them to bacterial keratitis, osteomyelitis, and infectious wound repair, providing theoretical and experimental

basis for the transformation and application of nanoenzymes in the field of anti-infection treatment.
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Precision Design and Functional Regulation of Nucleic Acid-Based Biomedical Materials
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Yu Yang

Shanghai Jiao Tong University School of Medicine, China

The performance of biomedical materials in complex physiological environments depends on biodistribution, tissue
delivery, cellular uptake, and accessibility to their sites of action. Translating diagnostic and therapeutic requirements
into controllable molecular structural parameters and establishing structure-function relationships are central
challenges in developing nucleic acid-based biomedical materials. Nucleic acids offer programmable sequences, site-
specific modification, and tunable spatial architectures. Defined sequences and folded structures can also enable target
recognition, gene silencing, and stimulus responsiveness, providing a molecular basis for integrating material

construction with biological activity.

This presentation highlights strategies and advances in the precision design and functional regulation of nucleic acid-
based biomedical materials, focusing on carrier architecture, the spatial organization of recognition elements, and
stimulus-responsive mechanisms to control delivery, target recognition, and protein fate. To address tumor immune
evasion, we have developed functional nucleic acid-based strategies that couple molecular recognition with conditional
activation to regulate target protein trafficking and degradation, extending the scope of conventional immune
checkpoint blockade. We further extend this approach to tumor cell-intrinsic immune evasion networks. Through in
vivo CRISPR-Cas9 functional screening, we identified STK40 as a regulator of immune evasion and elucidated
mechanisms through which it influences tumor cell susceptibility to T cell-mediated killing and antitumor immune
activation. Building on these findings, we developed lipid nanoparticle-formulated siRNA targeting STK40 and

evaluated its therapeutic effects in patient-derived tumor organoids and humanized tumor models.

Together, these studies integrate nucleic acid material design with target discovery, mechanistic investigation, and
functional validation. By exploring complementary approaches based on cell-surface target protein degradation and
intracellular gene silencing, this work provides a foundation for developing structurally defined, functionally tunable

nucleic acid-based biomedical materials and therapeutic strategies targeting tumor immune evasion.
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Hydrogel wearable electronic devices for human electrocardiogram monitoring
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Long-term wearable electrocardiogram (ECG) monitoring requires electrodes that combine mechanical robustness,
conformal skin contact, and stable electrical conduction. Here, a multifunctional conductive hydrogel was developed as
a candidate material for flexible ECG electrodes. The hydrogel was fabricated using a two-step strategy combining in
situ polymerization with post-treatment in a calcium-containing glycerol/water solution. Its structure and properties
were evaluated through microscopic and chemical characterization, tensile and cyclic loading tests, electrochemical
impedance spectroscopy, and adhesion tests. The material design integrates a covalently crosslinked polymer
framework with dynamic physical interactions and ion-mediated coordination, aiming to improve mechanical integrity
without sacrificing interfacial conformity. A dispersed conductive nanofiller network and mobile ions provide
complementary electronic and ionic transport pathways, while the mixed-solvent system is designed to enhance
moisture retention and environmental adaptability. The results show that both composition and ionic crosslinking
conditions affect the hydrogel's mechanical response and electrical conductivity. The hydrogel also demonstrates self-
adhesion to skin and various substrate surfaces, supporting its potential for skin-interfaced applications. This work
proposes a multinetwork design strategy for balancing mechanical robustness, skin adhesion, and charge transport,
and provides an experimental foundation for the development of flexible hydrogel electrodes for wearable ECG

monitoring.

32 INVITED

Sub-femtonewton force sensing and super-resolved temperature measuring

T HERSEDHHRENE

Fan Wang

Beihang University, China

Optical tweezers face challenges in trapping low-refractive-index nanoparticles and detecting weak forces. Here, we
introduce lanthanide-doped upconversion nanoparticles (UCNPs) that leverage nonlinear photoresponse and ion
resonance to amplify optical forces, bypassing refractive-index limitations. Resonance-enhanced trapping of NaYF4
nanocrystals yields a record stiffness of 0.086 pN um™ mW~?, which is 30x stronger than gold nanoparticles of similar
size, thereby enabling nanoscale manipulation and integration with temperature sensing. For ultrasensitive force
detection, we developed a super-resolved photonic force microscope combining UCNPs with neural-network-enhanced
3D tracking. This achieves thermal-limit sensitivity (1.8 fN Hz-1/2) and attoNewton-level (aN) resolution, probing
electrophoresis and surface forces at the single-particle level. Additionally, a multilayer microprobe attains 14.24 pN

! mW™ trap stiffness, tripling prior benchmarks. It measures mitotic HeLa cell elasticity, demonstrating

pm~
nanonewton biomechanical sensing. These advances bridge material innovation and machine learning, enabling

unprecedented studies of nanoscale forces, cellular mechanics, and sub-fN interactions.

33 INVITED

Immunological activation of albumin@porous silicon nanocomposites on innate
immunity for cancer immunotherapy

Albumin@porous EKE S EHEERZ A fE R REFR

Bing Xia

Nanjing Forestry University, China

Porous silicon nanoparticles have enormous application in biomedical fields, such as cell imaging, tumor imaging,
biosensing, and drug carriers, due to their unique fluorescence, nanoporous structures, biodegradability, and good

biocompatibility. And bovine serum or human serum albumin is certified by the US Food and Drug Administration



(FDA), with excellent biocompatibility and biodegradability, which contains rich functional groups such as carboxyl
and amino groups for versatile functionalization and modification. Albumin can also utilize its own lymph node reflux
mechanism to achieve active targeted delivery to lymph nodes, further enhancing the immune stimulation effect of
adjuvants. In addition, albumin can be efficiently adsorbed onto the hydrophobic surface of porous silicon
nanoparticles through hydrophobic effects, forming albumin @ porous silicon nanocomposites. This type of
nanocomposite can be efficiently uptake by innate immune cells, activate innate immune response, and further
improve the efficiency of anti-tumor immune response. It is expected to be applied as an immune adjuvant in cancer

immunotherapy.

34 INVITED|

Osteoporosis Treatment via Programmed Delivery of IRF5 siRNA to Macrophages in
Bone Tissue Combined with ROS Scavenging

BIIFEFALIBIX IRF5 siRNA JATT B REMARE B BAERMIEERS ROS &R

Yuting Niu

Peking University, China

Estrogen deficiency induces oxidative stress and M1 macrophage polarization in bone tissue, leading to sustained
osteoclast activation and resulting in postmenopausal osteoporosis (PO). Interferon regulatory factor 5 (IRF5) is a key
regulator of M1 polarization, and silencing its gene using small interfering RNA (siIRF5) is expected to alleviate the
onset and progression of PO. However, how to selectively deliver silRF5 to M1 macrophages in the PO
microenvironment remains a challenge. This study aimed to construct a programmed sequentially targeted
nanomedicine, siP@WWM, that targets M1 macrophages in bone tissue, and to synergistically treat PO through ROS

scavenging and IRF5 gene silencing.

35 INVITED|

Design and Health Monitoring Application of Polyvinylidene Fluoride Flexible
Piezoelectric Sensing System

R R GER M ERERAE R RER NN A

Yuanzheng Zhang

Henan University, China

Wearable pressure sensors provide support for technologies such as intelligent action recognition and physiological
signal sensing. Traditional pressure sensing devices have limitations such as rigidity and low level of intelligence. This
report proposes an innovative solution based on PVDF based flexible piezoelectric sensing system to address the core
issues of system construction and implementation in specific application scenarios in wearable pressure sensing
systems. By designing a wearable Al cluster for action recognition, strong anti-interference ability and multi joint
participation in action perception have been achieved, with a certain degree of assembly freedom. At the same time, a
closed-loop wearable system integrating diagnosis and treatment has been designed, effectively solving the problems
of difficult biological pulse perception and single sensing system functions, and fully verifying the effectiveness of the
system's diagnosis and treatment integration. The research results provide a practical example for PVDF based flexible
pressure sensing systems and their application in the field of health monitoring, which can promote the widespread
application of wearable pressure sensing technology and lay the foundation for the intelligence of future flexible
sensing systems. The research focuses on the core issues of implementing action recognition devices and constructing
integrated diagnostic and therapeutic devices in wearable pressure sensing systems. Innovative solutions have been

proposed in different application scenarios, which are expected to build a more complete wearable sensing system.



A wireless closed-Loop vagus nerve stimulation platform for rapid antidepressant
neuromodulation

Jian Chen
Fudan University, China

Abstract not received at the time of printing.

Targeted Intervention of Tumor Metabolic Vulnerabilities Using Metal-Based
Nanomaterials

Ran Ma
Peking University, China

Abstract not received at the time of printing.
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Electrode-Electrolyte Design and Operando Insights for Safe, Durable, and High-Energy
Batteries

Shuhui Sun gL
Institut National de la Recherche Scientifique (INRS), Canada - Professor

The lithium metal anode is widely regarded as the “holy grail” electrode due to its exceptionally high theoretical
capacity, approximately ten times that of graphite anodes in conventional Li-ion batteries. However, the
commercialization of lithium metal batteries has been severely hindered by the formation of lithium dendrites. These
dendrites degrade electrochemical performance, shorten battery lifespan, and may penetrate the separator, potentially

causing internal short circuits and, in extreme cases, thermal runaway and fire hazards.

To address this challenge, we have developed effective electrolyte additive strategies that suppress dendrite growth
during battery operation. Our approach is simple, low-cost, and, importantly, fully compatible with existing battery
manufacturing processes, offering strong potential for practical implementation. Through a combination of advanced
microscopy, synchrotron-based X-ray absorption spectroscopy (XAS), and computational modeling, we reveal that
small amounts of additives can induce unique interfacial chemistry at the lithium/electrolyte interface, enabling stable

and uniform lithium deposition.

Beyond improving lithium-based systems, the development of alternative battery chemistries (e.g., Zn and Al batteries)
is critical for achieving sustainable and resource-efficient energy storage. In this context, we will present
representative studies employing in situ/operando synchrotron techniques, including XAS and scanning transmission
X-ray microscopy (STXM), along with advanced imaging methods to elucidate material evolution and dendrite

formation, and to guide the design of next-generation batteries.

Making Robust Aqueous Zinc Batteries
Hongjin Fan B4 &

Nanyang Technological University, Singapore - Professor

Rechargeable aqueous batteries are being widely studied for their potential application in static energy storage as a
high-safety alternative to the current lithium-based batteries. Our group has been working holistically on anodes,
cathodes, and electrolytes to boost the durability and capacity of metal aqueous systems (e.g., Zn, Mg, Sn) towards
practical batteries. This talk will focus on aqueous zinc-iodine batteries and showcase our strategies in designing
multimodal electrolytes, hydrogels high-iodine loading, and multi-electron reactions. Our perspective towards practical

ampere-hour level ZIBs will be demonstrated.

2D Metal Oxide Nanostructures for Sustainable Energy Technologies
Ziqi Sun

Queensland University of Technology, Australia - Professor

Sustainable energy has been regarded as one promising alternative to displace current fossil energy resources by its
high energy value and zero CO2 emission to address the increasing environment and energy crises. Especially,
electrochemical energy systems are expected to be the most feasible approach with a good balance of cost and
efficiency, in which nanostructured electrodes are the most critical component and govern the conversion cost and
energy efficiency. Therefore, the research on affordable electrode materials and structures with comparable
performance to replace with the current traditional energy technologies is an urgent priority. In this presentation,
inspired by the salient properties of 2D materials, promising 2D metal oxide-based nanostructures for electrochemical

energy devices through mechanism understandings and performance upgrades will be presented. It is expected that



this presentation will provide some insights into designing low-cost but efficient energy materials for reaching

affordable and reliable sustainable energy technologies.

Reversible Solid Oxide Cell for Integrated Energy Storage and Power Generation
“fERE+ R —MUAI RIS EUASCDIARIEE D
Zhipeng Li Z=EAH

Northwestern Polytechnical University, China - ##&
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Design of Fiber Separators for High-Performance Aqueous Zinc-lon Batteries
SRR R FREIPRA 4RI

Guanjie He /878

University College London, UK - #(/Z

Aqueous zinc-ion batteries (AZIBs) have garnered widespread attention as a low-cost, safe, and sustainable alternative
for large-scale energy storage. The separator is an important yet often overlooked aspect in the research of aqueous
zinc-ion batteries. Membranes exhibit different permeation selectivity towards different ions, which affects the
concentration gradient and potential difference during migration and diffusion, thereby influencing the
electrochemical performance. Traditional glass fiber is the most common separator for aqueous zinc-ion batteries, but
it currently faces three major issues: high thickness, high cost, and brittle structure, which pose significant obstacles to
the commercialization of zinc-ion batteries. In this report, [ will share our recent work on fiber separators for aqueous
zinc-ion batteries, including separator modification and the design of new membrane structures, as well as some
commercialization explorations in the design of large pouch cells. These research findings provide new insights into

the design of seperator for constructing high-performance, long-cycling aqueous zinc-ion batteries.

Aqueous Aluminum-ion Batteries

Qingyu Yan 5=
Nanyang Technological University, Singapore - Professor



Advanced Thermoelectric Cooling Materials

Lidong Zhao #3745
Beihang University, China - #7#5

Thermoelectric cooling is a solid-state cooling technology that utilizes the Peltier effect in semiconductor materials to
achieve cooling through the direct conversion of electrical energy into thermal energy. Owing to its numerous
advantages, including precise temperature control, flexible dimensions, diverse structural configurations, and localized
cooling capabilities, thermoelectric cooling technology exhibits strong competitiveness and considerable application
potential in critical fields such as microelectronics, sensors, 5G optical modules, and laser weapons. Currently, bismuth
telluride (Bi2Te3)-based materials remain the only thermoelectric cooling materials suitable for widespread practical
applications. However, Te is as scarce as platinum in the Earth's crust, and CdTe-based photovoltaic technologies are
expected to account for approximately half of the tellurium market. Furthermore, Bi2Te3-based materials and
thermoelectric cooling devices suffer from several limitations, including poor processability, insufficient cooling
performance, and excessive operating power consumption. Therefore, materials research remains at the core of
advancing thermoelectric cooling technology, making the exploration and development of novel thermoelectric cooling
materials and devices critically important. Recent studies have demonstrated that SnSe-based thermoelectric materials,
developed based on the wide-bandgap design principle, exhibit remarkable thermoelectric characteristics, including
strong lattice anharmonicity, complex electronic band structures, and three-dimensional charge transport coupled
with two-dimensional phonon transport. These unique features enable SnSe to achieve superior thermoelectric
performance near room temperature compared with conventional Bi2Te3-based materials. Furthermore, by
introducing a novel “grid-plainification” strategy to regulate intrinsic defects in SnSe crystals and enhance carrier
mobility, the room-temperature thermoelectric performance of SnSe has been further optimized, enabling highly

efficient solid-state cooling.

Ni/Co Based Catalysis for Sulfur Cathodes in Wide-temperature-range Sodium-Sulfur
Batteries

Wei Zhou %
Beihang University, China

Composite Solid Electrolytes for Solid-State Li Metal Batteries
Jie Zhao #XiE

Fudan University, China

The rapid development of global electric aviation, deep-sea submersibles, space stations and other high-tech fields has
created an urgent demand for solid-state batteries with high safety and high energy density. The issues of Li dendrites
and poor mechanical compatibility with electrodes present the need for developing solid-state electrolytes with high
stiffness and damping, but it is a contradictory relationship. Inspired by the superstructure of tooth enamel, we
develop a composite solid-state electrolyte composed of amorphous ceramic nanotube arrays intertwined with solid
polymer electrolytes. This bionic electrolyte exhibits both high stiffness (Young’s modulus=15 GPa, hardness=0.13 GPa)
and damping (tan6=0.08), breaking the trade-off. Thus, this composite electrolyte can not only inhibit Li dendrites
growth but also ensure intimate contact with electrodes. We further develop an in situ polymerized hetero-layered
electrolyte that simultaneously broadens the electrochemical window and addresses interfacial issues between
multiple components. These improvements have enabled the development of high-voltage lithium-metal solid-state

batteries.



Research on Electrode/Electrolyte Design and Ion Interfacial Transport Mechanisms for
High-Safety Energy Storage Batteries

SR efEReEIhEER/ BRRIRTT N REERT IR

Huajun Tian H#EZE

North China Electric Power University, China - 25
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Low-Temperature Sodium Storage in 03-Type Layered Oxide Cathodes Enabled by Nb
Doping-Induced Structural Stabilization and Na* Kinetics Optimization

Xinnan Zhang KX
Taiyuan University of Technology, China

Low Carbon Processes for Efficient Manufacturing of Battery Materials

Deepak Dubal

Queensland University of Technology, Australia - Professor

The widespread adoption of electric vehicles has spurred the utilization of lithium-ion batteries (LIBs), intensifying the
substantial demand for battery materials, particularly high-energy cathode materials. Traditional methods for heating
in cathode production have typically involved conventional furnaces or solvothermal reactors. This conventional
approach results in extended reaction times, high energy consumption, and a significant contribution to CO2 emissions.
Furthermore, extensive research has demonstrated that the structure and texture of electrode materials are strongly
influenced by factors such as heat treatment temperature, heating/cooling rates, duration, and environmental
conditions. Within our research group, we are actively working on the development of innovative rapid heating
techniques for battery material preparation. These newly synthesized materials have exhibited exceptional
electrochemical properties. These promising outcomes open the path toward the production of other oxide materials

for energy storage and various applications by employing these advanced heating techniques.



Physics-Aware Digital Twins & Human-in-the-Loop Battery Manufacturing

Alejandro A. Franco

Université de Picardie Jules Verne, France, Distinguished Full Professor

The rapid scale-up of battery gigafactories requires unprecedented agility across both traditional wet slurry and
emerging dry electrode processing. In this talk, I review our digital twin frameworks—pioneered by my group over 13
years ago—leveraging physics-aware Al to optimize battery manufacturing from powder to cell. By grounding machine
learning in fundamental multiphysics, these models can accurately predict and inversely design battery electrode
architectures and cells. Crucially, I emphasize why fully autonomous systems fall short without "human-in-the-loop"
strategies. By acting as a cognitive copilot, this synergy of physical modeling, Al, and human expertise empowers
operators to make rapid, informed decisions, seamlessly bridging the physical-digital divide directly on the production

line.

Intelligent Ore Sorting Technology and Its Application in Lithium Mines
Xianping Luo B

Jiangxi University of Water Resources and Electric Power, China

Defective Layered Double Hydroxide Based Nanostructured Photocatalysts for N,
Fixation

Tierui Zhang ¥#<§ksR
Technical Institute of Physics and Chemistry, Chinese Academy of Sciences, China - %3

Barocaloric Effect: from Phase Transition to Dissolution

Bing Li &

Institute of Metal Research, Chinese Academy of Sciences, China - %3

The barocaloric effect traditionally manifests as thermal responses during pressure-induced phase transitions of solids,
governed by either disorder-to-order mechanisms or phonon-renormalization processes [1]. Exemplifying the former,
pressure-induced orientational disorder-to-order transitions in plastic crystals produce colossal barocaloric effects [2],
achieving milestone entropy changes of several hundred ] kg™ K™*. Recently, we extended classical caloric effects
beyond solid-state systems by introducing dissolution barocaloric effects in aqueous NH4SCN solutions, where
pressure-induced precipitation drives the thermal response [3]. This breakthrough enables the simultaneous
achievement of previously mutually exclusive refrigeration merits: large cooling capacity, low carbon emissions, and
efficient heat transfer. Consequently, this dissolution-based approach integrates the advantages of conventional vapor-
compression refrigeration with those of solid-state caloric cooling, representing a paradigm shift from phase-
transition-based to dissolution-based barocaloric systems. This evolution opens new avenues for sustainable and

efficient refrigeration technologies.



Design and Fabrication of Energy Materials via Spin Regulation

BT BieEEaIseRaFelH
Han Hu #Bi#
China University of Petroleum (East China), China
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The Magnetoelectric Regulation Concept of Ultra-thin Broadband Electromagnetic
Wave Absorbing Materials

Zhenhui Ma SiRiE
Beijing Technology and Business University, China

Electromagnetic wave absorbing materials have wide applications in consumer electronics, stealth weapons, anechoic
chambers and other fields. Magnetoelectric composites, capable of simultaneously absorbing magnetic and electric
components of electromagnetic waves, represent a class of highly promising wave-absorbing materials. Nevertheless,

precise regulation of magnetic and dielectric properties remains a critical scientific challenge in this research area.

To address this issue, this work achieves precise modulation of materials from both magnetic and electric perspectives,

and ultimately develops ultra-thin broadband electromagnetic wave absorbers.

In terms of magnetic property regulation, we propose a novel concept of surface magnetic moment for the first time.
The concept states that when electromagnetic waves interact with materials, the magnetic moments on the surface of
magnetic materials dominate the response, while the contribution from bulk magnetic moments is relatively weak. By
tuning the dimension of ferrite materials, the quantity of surface magnetic moments is modulated, and the vital role of

surface magnetic moments is verified. This conclusion is further validated by designing hollow-structured ferrites.

For dielectric regulation, our team pioneers the concept of electron migration polarization. Taking magnetic
core@graphene core-shell structures as the research model, rare-earth nanomaterials are introduced onto the
graphene shell layer to restrain long-range electron transport and break the conductive network formed by magnetic
particles, thereby avoiding the skin effect. Biphasic rare-earth particles and rare-earth-transition metal nanoparticles
with electronegativity differences are constructed to enable short-range electron transfer between particles, which
enhances dielectric polarization loss. Efficient electromagnetic wave absorption is thus realized at an ultra-thin

thickness.

Interfacial Electron Transfer Model

Long Kong F1&
Northwestern Polytechnical University, China - (5%

Graphite lithiation is fundamentally electron-driven, yet conventional kinetic models emphasize ion migration and Li*
desolvation. This work establishes the interfacial electron transfer (IET) model as a hidden kinetic regulator of

15 5), whereas

graphite lithiation. Because interfacial electron transfer occurs on a femtosecond timescale (10~
solvation-shell reorganization and ion migration occur on picosecond-to-nanosecond timescales (107*2-107° s), the
processes are non-concerted: electrons respond instantaneously to potential while solvated Li* remains momentarily

stationary. This transient IET pre-polarizes the interface and lowers the activation barrier for the subsequent rate-



determining Li* desolvation step. Compared with neutral solvents, anions have higher charge density and elevated
frontier orbital levels, giving stronger electron-transfer propensity. Modulating anion participation in the Li* solvation
sheath converts graphite into an electron-rich state, weakens Li*-solvent interactions, and reduces the Li de-
coordination barrier. First-principles calculations show that increasing anion coordination shifts the graphite density
of states toward lower energy and promotes electron accumulation, facilitating carbon intermediates. The apparent
electron transfer propensity (AETP) descriptor links microscopic solvation speciation with macroscopic kinetics by
weighting net electron transfer of each solvation motif by its electrolyte fraction. High-AETP electrolytes, represented
by FSl-based systems, delay the Li plating plateau, reduce plating capacity, lower nucleation overpotential, and
improve Coulombic efficiency and cycling stability under fast charging, whereas PF4-based systems show lower AETP.
The model thus shifts the kinetic paradigm from ion stripping to electron-guided de-solvation and provides a

quantitative criterion for electrolyte and interface design in high-power lithium-ion batteries.

Cyclable Micron-sized Elemental Electrode Materials-based Low-temperature Alkali
Metal Batteries

Dandan Yu FH#
China Jiliang University, China

Preparation of Key Electrode Materials for Novel Potassium-Based Energy Storage
AR R AR KRR R &

Shuoqing Zhao FEX5IE

Jilin University, China - #FZ5R

Material and Interface Design for High-Energy-Density All-Solid-State Lithium Metal
Batteries

Yijie Liu X—7&%

Nanjing University, China

All-solid-state lithium metal batteries offer a promising route toward high-energy storage with improved safety.
However, their performance remains limited by stripping-induced interfacial void formation, grain-boundary
instability in solid electrolytes, and insufficient reversibility of high-energy cathode reactions. This presentation
highlights advances in materials design and interfacial stabilization across lithium metal anodes, solid electrolytes, and
halogen-based cathodes. To address interfacial contact loss during lithium stripping, we introduce void-suppressive
capability (VSC) as a descriptor linking lithium transport kinetics to interfacial void evolution. Grain refinement
promotes rapid lithium transport, thereby mitigating void formation and improving interfacial stability (Nat. Mater.
(2026) https://doi.org/10.1038/s41563-026-02729-w). For garnet solid electrolytes, we construct lithiophobic and
mechanically tough grain-boundary interphases through an in situ approach. These interphases suppress lithium
deposition at grain boundaries and crack propagation while enhancing mechanical integrity and electrode-electrolyte
contact, supporting thin electrolyte membranes and high-areal-capacity all-solid-state cells (Nat. Nanotechnol. 21,
1288-1296 (2026)). To advance high-energy cathodes, we employ multihalogen intermediates to regulate high-voltage
conversion pathways and improve the reversibility of fluorine-based electrode reactions, while exploring halogen-
mediated sulfur redox chemistry involving positive oxidation states (Nat. Mater. (2026) accepted). Together, these

studies provide complementary materials and interface design principles spanning anode transport kinetics, grain-



boundary chemistry and mechanics, and cathode reaction pathways for high-energy all-solid-state lithium metal

batteries.

Unlocking the Synergy of External Fields for Enhanced Electrocatalysis and
Photoreforming
Zhiqun Lin 758

National University of Singapore, Singapore, Provost’s Chair Professor

The ability to create highly efficient and stable catalysts represents important endeavors toward accelerating sluggish
water-oxidation kinetics for green hydrogen production and photoreforming plastic waste into value-adding products.
In this talk, I will discuss the unravelling of photothermal and synergy of magnetic field and chiral-induced spin
selectivity (CISS) effect to promote oxygen evolution reaction activity. Subsequently, I will introduce a robust strategy
that leverages CISS, ferroelectricity, and photocatalytic heterostructures to significantly improve charge carrier

dynamics, offering a promising pathway for plastic photoreforming into value-added products.

Diamond Materials for Electrochemical Energy Applications
Nianjun Yang {568

Hasselt University, Belgium - Professor

Conductive diamond and their composites are promising electrode materials as well as the substrates to load stable
catalysts, stemming from its unique features, such as wide potential window, high stability in different solutions and
under harsh conditions, tuneable surface terminations, rich surface chemistry, the possibility to form composites with
other materials and high thermal conductivity. This presentation will summarize our activities over the design and
characterization of conductive diamond and their composites as well as their employment for electrochemical energy
storage and conversion applications. The fabrication and performance of several diamond supercapacitors will be
highlighted. The future research directions of diamond materials for various electrochemical applications will be also

discussed and outlined.

Defective Carbon-based Materials for Electrocatalysis
Jun Chen K&

University of Wollongong, Australia - Chair Professor / Director of AIIM

In the past decades, tremendous efforts have been devoted to developing carbon-based materials to reduce the need
for precious metals in the field of electrocatalysis. Thereinto, defective carbon-based electrocatalysts have recently
been considered one of the most promising alternatives owing to their irreplaceable advantages, such as
environmentally friendly, low cost, and high structural tunability. However, despite remarkable progress has been
achieved, grand challenges of their further development remain with the traditional “trial-and-error” approaches,
mainly due to the lack of precise synthetic methodologies as well as in-depth understandings of active centres and
underlying electrocatalytic mechanisms. Herein, we report some new synthetic strategies to precisely control the
carbon defect density or manipulate the targeted migration of metal species on defective carbon substrate, which not
only successfully realize the monitoring the structural dynamic evolution of DCMs, but also improve the fundamental
understanding of the synthetic and electrocatalytic mechanisms. We believe that the development of synthetic
methodologies of DCMs provides plenty of room for expanding the “gene pool” of electrocatalysts and then pushing the

DCMs towards industrialization.



Reimagining Energy Harvesting Materials - Green Synthesis and Manufacturing from
Thermoelectric to Piezoelectric Materials & Devices
Peter C. Sherrell

RMIT University, Australia, Senior Vice-Chancellor’s Research Fellow

Energy harvesting materials are experiencing a resurgence, from indoor solar cells to thermoelectric devices to
triboelectric nanogenerators. At their core, these devices recycle waste energy - meaning their input energy is low, and
their output (by definition) must be even lower. Therefore, in order for these materials to have an impact on
manufacturing, industry, and energy sectors - they must be manufactured and deployed at scale. Currently, this
deployment is limited by research choices made in pursuit of the highest performance materials - using expensive
and/or toxic precursors and solvents which impede scale-up from lab scale to pilot-plant and beyond. In this talk, I will
focus on our lab scale developments in green synthesis and fabrication of thermoelectric, piezoelectric, and
triboelectric energy harvesters, in particular Metal-Organic Framework based Thermoelectric Materials and Polymer-
based Piezoelectric devices. These case-study shows how simple design choices in materials synthesis and
manufacturing can unlock enhanced performance at a fraction of the cost compared to conventional, costly, and

environmentally harmful precursors and solvents.

Customization of Mesoporous Energy Materials
Zaiwang Zhao #XFBE

Inner Mongolia University, China

Hierarchical mesoporous materials are vital in many fields such as catalysis and energy storages, but the precise
synthesis remains a great challenge. Some typical works reported by our groups listed below: i) an ultra-stable single
micelle was obtained via a thermodynamic method, and the ultra-small organic-inorganic nanohybrids (<50 nm) with
good monodispersity and uniformity were synthesized, involving SiO2, TiO2, ZnO, Ag etc.; ii) various "earth-satellites"
type superstructures were synthesized through a single-micelle based an interface super-assembly strategy. In this
structure, single micelles were regularly arranged on the surface of the spherical SiO2 substrates in a quasi-ordered
hexagonal manner. 3) mesoporous carbon superstructures with a monolayer of spherical mesopores (22 nm) on the
surface of center hollow (300 nm) were synthesized by s facile monomicelle interface confined assembly strategy. At
the same time, there was a small pore (4.0-4.5 nm) on the inner surface of each spherical mesopore, making it totally
interconnected. This superparticle exhibited a high specific surface area (685 m2g-1) and excellent underwater
hydrophilicity. In addition, the precise control of the number of mesopores (70-360) has been achieved for the first
time, which is unachievable by the traditional methods. Finally, the efficient performance of this mesoporous

supraparticle was demonstrated.

Precise Design of Local Structures in Catalysts for Water Electrolysis
B KHSREC N B EEERERLT

Yao Zhou Bi&

Beijing Institute of Technology, China - #(#&

Electrochemical water splitting for hydrogen production is an environmentally benign route to high-purity hydrogen
and holds significant implications for green hydrogen development under the "dual carbon" goals. Achieving low-cost,
high-efficiency hydrogen production under practical operating conditions requires enhancing both the intrinsic activity
and the service stability of electrocatalysts. Rational design of the local configuration of electrocatalysts is an effective

means to improve the intrinsic activity and corrosion resistance of catalytic materials. Compared with bulk materials,



low-dimensional materials possess more exposed surfaces and a weaker thickness influence, making them excellent

models for investigating surface local configurations.

In this report, taking the coordination environment of active sites as the entry point, we propose a universal multiscale
"bulk-surface-interface" design strategy and methodology for engineering the coordination environment of active sites
in low-dimensional non-precious-metal catalytic materials. We have constructed a library of pure-phase two-
dimensional Fe-based non-precious-metal materials and revealed the key structure-property relationship and
underlying mechanism by which bulk coordination symmetry governs HER catalytic performance. We further propose
an inert-surface activation strategy induced by modulation of the d-band structure of active atoms within the surface,
which breaks the intrinsically saturated coordination environment of inert surface sites and establishes a universal d-
band width descriptor for transition-metal active sites, yielding an intrinsic activity 16 times that of commercial Pt/C.
On this basis, we construct atomic-scale cross-dimensional interfaces by matching the metal electronegativity of
materials of different dimensions to drive ordered self-assembly. The built-in electric field and electron transport
channels generated at the interface optimize the charge distribution, enabling surface activation without structural
collapse and achieving a 20-fold enhancement in stability, with stable operation for 3000 h under practical operating

conditions.

High-mass-loading Electrode Materials for Sodium-ion Batteries

Junfei Liang 287¢

North University of China, China

Regulating Hydrogen-Bonding Chemistry for High-Performance Aqueous Ammonium-
Ion Batteries
Pu Hu #Bth

Wuhan Institute of Technology, China

Aqueous ammonium-ion batteries (AAIBs) have emerged as promising energy storage systems owing to their low cost,
resource abundance, and environmental compatibility. The unique hydrogen-bonding chemistry of NH4+ offers
opportunities for developing efficient and reversible charge-storage mechanisms. However, their performance remains
limited by insufficient utilization of redox-active sites, structural degradation during cycling, and water-induced
parasitic reactions. To address these challenges, we investigated crystal water regulation, defect engineering, and
electrolyte design to improve ammonium-ion storage from the electrode framework to the electrolyte environment.
Specifically, Crystal water was harnessed to regulate hydrogen-bond interactions within electrode frameworks,
facilitating NH4+ migration and stabilizing the host structure. Defect engineering was employed to modify local
coordination environments, improve reaction kinetics, and activate otherwise underutilized redox sites. Furthermore,
electrolyte regulation enabled reconstruction of the hydrogen-bond network to suppress water activity, expand the
electrochemical stability window, and improve temperature adaptability. These complementary strategies enhanced
reversible capacity, rate capability, and cycling stability, while electrolyte optimization further enabled improved low-
temperature performance and reduced self-discharge. These studies elucidate the roles of crystal water, local
coordination environments, and electrolyte hydrogen-bond networks in ammonium-ion storage, providing insights

into the design of high-performance aqueous ammonium-ion batteries.



Spin-Enhanced Electrocatalysis and Dynamic Electrochemical Interfaces

B FEIEEmEEC BN FNSRE
Jing Wang E&§
Yanshan University, China - ##5

Local Coordination Engineering for Ultrahigh-Capacity Zinc Storage in Vanadium-Based
Cathodes

BRI E S
Yan Zhao &

Inner Mongolia University, China
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Direct Synthesis of Hydrogen Peroxide

Zengxi Wei fe 1%
Guangxi University, China - IS

Hydrogen peroxide is an environmentally benign green oxidant with broad applications in chemical synthesis,
environmental remediation, energy catalysis, healthcare and other fields. Although the conventional anthraquinone
process enables large-scale industrial production of hydrogen peroxide, it suffers from high transportation and storage
costs, compromised stability and insufficient operational flexibility for scenarios requiring trace supply, on-site
utilization and high reactivity. Accordingly, shifting hydrogen peroxide production from centralized manufacturing to
on-demand and on-site synthesis has emerged as a new research frontier. Centered on the developmental demands of
on-site hydrogen peroxide generation technology, this review systematically summarizes the research progress in
catalyst construction for direct H,-0, synthesis of H,0, and microreactor design. Particular emphasis is placed on
analyzing the structure-activity relationship of catalysts and microreactor configurations, as well as discussing how
synergistic optimization of catalysts and reactors affects H,0, production efficiency and system stability. In view of the
laboratory demand for continuous preparation of low-concentration hydrogen peroxide, the future prospects and
potential applications of on-site H,0, generation technology are outlined. This work offers new research insights for

establishing a safe, efficient and green technical framework for on-demand hydrogen peroxide production.



Towards Single Crystals of Covalent Organic Polymers/Frameworks

Qichun Zhang JKELEH
City University of Hong Kong, China - Professor

Covalent organic polymers/frameworks (COPs/COFs) have caused many scientists' interest in both fundamental
research (synthesis, properties, theoretical simulation, etc.) and possible applications (gas absorption/separation,
catalysis, energy-related devices, sensing, imaging, and so on). In this talk, I will present our recent progress on the

preparation of novel COPs/COFs single crystals as well as their diverse applications in optoelectrical devices.

The Role of Interfaces in High-performance and Sustainable Organic Solar Cells and
Photodetectors

Nicola Gasparini

Imperial College London, UK - Associate Professor

In recent years, lead-halide perovskites and organic semiconductors have been amongst the most exciting emerging
technologies in optoelectronic applications, with record performances in photovoltaics and light-emitting diodes. For
these record devices, the role of interfaces is fundamentals. In this talk, I will present novel electron transporting
materials that are able to improve power conversion efficiency and fill factor (>80%) in organic photovoltaics. I will
then show how to extend the detection of single junction perovskite by combining the advantages of perovskite and
organic bulk-heterojunction materials to fabricate perovskite-organic heterojunction (POH) broadband photodetectors
with ultra-low noise of 2 x 10-14 A Hz-1/2 and record high specific detectivity D* of 4.7 x 1012 Jones at 840 nm. We
systematically studied the effect of the donor’s highest occupied molecular orbital on the dark current (Jd) of the
devices. We found that holes accumulate at the perovskite/BH] interface under short circuit conditions, allowing a high
rate of thermionic injection and leading to the enhanced photocurrent. Finally, we have demonstrated that our POH

devices as NIR pulse oximeters with high-accuracy heartbeat monitoring at long distances (up to 2 meters).

Light-Matter-Spin Interaction in Multiscale Chiral Nanostructures for Energy
Conversion, Light Emission and Precision Nanomedicine
Dong Ha Kim

Ewha Womans University, South Korea - Distinguished Professor

The interplay between structural chirality and electronic spin, known as the Chirality-Induced Spin Selectivity (CISS)
effect, has emerged as a transformative paradigm in materials science. This presentation highlights a series of
pioneering studies that leverage chiral nanostructures to overcome fundamental limits in energy conversion, storage,
and biomedical engineering. In the realm of energy, we demonstrate how chiral electrocatalysts can manipulate
electron spin to suppress the formation of deleterious intermediates, thereby enhancing the efficiency of acidic water
electrolysis and ammonia electrooxidation. By integrating antenna-reactor plasmonic systems with chiral interfaces,
we achieved spin-polarized charge transfer that significantly boosts hydrogen evolution reactions in photocatalysis.
Furthermore, the application of chirality extends to Li-O2 batteries, where it effectively suppresses singlet oxygen
generation, leading to dramatically extended cycle lives. Beyond energy, the fundamental assembly of hierarchical
chiral supramolecules is explored, revealing invertible chiroptical properties with record-breaking dissymmetry
factors. Advancements in chiral architectures, detailing synthesis and applications of chiral macromolecules, and chiral
perovskites for optoelectronic devices are also highlighted. These chiral platforms are further translated into the
biomedical field. We introduce enzyme-like chiral plasmonic nanoparticles for optically tunable cancer therapy,

enabling high-precision tumor targeting and minimized side effects. Collectively, these findings underscore the



"promise of CISS" and nanostructure design as a universal strategy. By controlling the spin and orbital degrees of
freedom, we provide a roadmap for the next generation of sustainable energy systems and advanced therapeutic

platforms.

Aerogel-Based Materials for Efficient Energy Conversion
BETSERISMEEREICA R

Jing Yang {%&%

Hunan Normal University, China - #5235
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Current-Assisted Catalytic Removal of Air Pollutants and Its Enhancement Mechanisms

BB KRS BRR R R AH
Yibo Zhang ¥#—;

Ganjiang Innovation Academy, Chinese Academy of Sciences, China - %53
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Where Biology Meets Materials: Artificial and Semi-Artificial Photosynthesis for
Sustainable Fuels and Circular Chemistry

Sai Kishore Ravi
City University of Hong Kong, China - Assistant Professor

Where biology meets materials, new opportunities emerge for converting light and other ambient energy inputs into
fuels and chemicals. I will begin with natural photosynthesis as a design blueprint, particularly its light-harvesting,
energy-transfer and charge-separation functions, and use this to frame the continuum from natural to semi-artificial
and fully artificial photosynthetic systems. I will first discuss semi-artificial platforms that integrate photosynthetic
pigment-protein complexes with synthetic electrodes and functional materials, highlighting how interface engineering
can preserve biological function while enabling charge extraction, storage and useful photochemical processes. [ will
then move to artificial semiconductor photocatalysts for solar-driven H, and H,0, production, focusing on defect
chemistry, heterointerfaces and redox-site engineering to control carrier transport and reaction selectivity. From this
foundation, I will broaden the discussion from water splitting to Solar-to-X strategies in which waste-derived
substrates participate in the redox chemistry. Particular emphasis will be placed on plastic circularity, including bio-

photocatalytic plastic reforming that combines plastic-digesting enzymes with heterojunction photocatalysts, as well as



semi-artificial microbial-material hybrids for solar H, production. Finally, moving beyond photons, I will highlight our
recent work in piezocatalysis and piezosynthesis, where mechanically induced polarization is used to drive H, and
H,0, formation. Together, these examples show how artificial and semi-artificial materials can integrate biological
selectivity with engineered charge and polarization pathways to enable sustainable fuels and circular chemistry. I will

conclude with perspectives on efficiency, stability, scalability and translation.

Key Materials for High-Energy-Density and Fast-Charging Rechargeable Batteries
BREERE/ R TIREIEM R

Guoxing Li ZE[E3*

Shandong University, China
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Catalyst Design and Mechanistic Regulation for Waste Carbon Valorization

Shuai Yue b
Taiyuan University of Technology, China - FI#H#S

Two-Dimensional Nanofluidic Membranes for Osmotic Energy Harvesting

Qiangian Zhang JK{&{&
Beijing University of Technology, China

Osmotic energy from water bodies with different salinity-gradients represents an abundant, green and zero-carbon
energy source. Efficient harvesting and utilization of such energy remains a challenging research topic. Reverse
electrodialysis (RED), with ion-selective membranes as core components, is regarded as one of the most industrially
promising technologies for osmotic power generation. It converts transmembrane salinity-gradient energy directly
into electricity by enabling the transport of monovalent charged ions across ion-selective membranes. Therefore,
developing ion-selective membranes with high ion selectivity and ionic conductivity lays the foundation for high-
efficiency salinity-gradient power generation. In recent years, our group has adopted natural layered clay as raw
material to design two-dimensional nanofluidic membranes with combined ion selectivity and permeability. By
optimizing mass transport and structural stability via membrane architecture engineering, an osmotic power density

% is achieved, which greatly outperforms the industrial benchmark (5 W m™) for practical

exceeding 20 W m~
applications. The membrane system can deliver stable power output over 30 days and directly drive continuous
operation of small electronic devices. Moreover, the clay-based membranes developed by our team feature facile
scalable fabrication and low cost. On this basis, we assembled a small-scale RED stack using as-prepared clay-based
cation and anion membranes for the first time, and carried out pilot-scale validation in the salinity-gradient system of a

seawater desalination plant. The pilot results demonstrate that at a medium-scale seawater desalination site with a



ten-thousand-ton freshwater production capacity, 100 membrane stacks can realize megawatt-level electricity
recovery annually. This series of studies offers new insights into the development of scalable high-performance ion-
selective membrane materials and is expected to promote the advancement and practical deployment of membrane-

based new energy technologies.

In Situ Interfacial Studies of Spectrum-Electro-Chemo-Mechanical Coupled Systems for
Rechargeable Batteries
Weifeng Huang &{¥l§

Inner Mongolia University, China

To address the complex interfacial evolution during battery reactions and the difficulty of conventional ex situ
characterization in capturing dynamic information, we designed and constructed an in situ characterization platform
coupling with "spectrum-electrochemistry-physical field" multi-field, enabling in situ tracking and resolution of the
interface during battery reactions and providing reliable methodological support for revealing battery failure
mechanisms. Focusing on in situ interfacial studies in aqueous zinc-ion batteries, this report systematically tracks and
resolves the zinc deposition/stripping process by combining high-resolution nanoscale CT imaging with other in situ
methods such as XRD and optical flow analysis. The dynamic evolution of interfacial morphology, phase composition,
and physical fields is clearly revealed, ultimately yielding a complete picture of the zinc deposition-stripping process.
This platform and its multi-method coupling strategy provide a powerful tool for understanding interfacial behavior
and failure mechanisms in aqueous zinc batteries, and offer a transferable technical pathway for in situ interfacial

studies of other battery systems.

Electrode-Electrolyte Interface Engineering towards Efficient Energy Storage

Wenjun Zhang KX Z&E
City University of Hong Kong, China

Wenjun Zhang Center of Super-Diamond and Advanced Films (COSDAF) & Department of Materials Science and
Engineering, City University of Hong Kong, China Aqueous zinc-ion batteries have gained significant attention as
promising candidates for next-generation large-scale energy storage due to their high safety, environmental
friendliness, and cost-effectiveness. However, the performance of Zn anodes is hindered by several challenges,
including uncontrolled dendrite growth, slow deposition kinetics, and chemical corrosion associated with hydrogen
evolution reactions, which severely limit their cycling stability. This presentation will highlight our recent efforts to
enhance the efficiency and stability of energy storage and conversion through electrode-electrolyte interface
engineering. Key strategies include the fabrication of cetyltrimethylammonium functionalized carbon nanotube hosts,
electrolyte engineering via anion regulation, the introduction of aprotic solvents, and the development of artificial solid
electrode interphases using materials such as nano-diamond, amorphous zinc pyrophosphate, natural cellulose, and

boehmite.



ADVANCED SUMMIT ICMIA BEIJING 2026

Dieln
SYMPOSIUM 06 - Al EMPOWERING SCIENCE COMMUNICATION AND PUBLISHING

Al TREERI A B SZF A HMR

Al EMPOWERMENT - MATERIALS INNOVATION - INTELLIGENT MANUFACTURING

ICMIA 2026 - Abstract Book - 170 - November 6-9, 2026 - Beijing - Shunyi



An Attempt and Exploration on the Integration and Transformation of Funded Research
Achievements from the National Natural Science Foundation
ExREARFEERYHRBBSHANZAERER

Dong Li =%

National Natural Science Foundation of China
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Challenges and Governance of Al's Deep Involvement in Academic Publishing
ALRENNFAR LA SRR

Hong Xiao BZ&

Tongfang Knowledge Network Digital Technology Co., Ltd.
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The Application and Usage Boundaries of Al in the Management of Research Integrity

Al TR S E RPN A SERILR
Silvia Luo B8
Wiley
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From Content to Capabilities: Unlocking the Value of Scholarly Knowledge in the Al Era
MNARBRIEEST: Al IFREARIIRAVFNME

Jing Li =&

Wiley
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Artificial intelligence is reshaping how scholarly knowledge is accessed, used, and applied. While scholarly knowledge
continues to support human learning, research, and knowledge creation, it is also becoming an increasingly important

foundation for Al-powered reasoning and professional applications.

As Al advances across scientific research, healthcare, and industrial R&D, the demand for high-quality, trusted, and
continuously updated scholarly knowledge is growing. Drawing on Wiley’s initiatives in scientific discovery, drug
development, and clinical decision-making, this presentation explores how scholarly publishers can leverage their
expertise in scholarly content and research ecosystems to enable new applications and develop innovative service

models.

It highlights the evolving role of scholarly publishers in extending the value of knowledge beyond content delivery to

enabling professional capabilities, unlocking new opportunities for scholarly knowledge in the Al era.

Digital publishing and Al application at Youke Publishing

Hailiang Li ZF;i§%

Youke Publishing

Youke Publishing is a professional publisher of scientific and technological journals, and has established a collection of
nearly 200 journals in the field of engineering and technology. Youke Publishing has built its own comprehensive
knowledge base, covering journals, books, and patents. On this foundation, we have developed two platforms: the
Engineering Innovation Knowledge Service Platform, which primarily serves users in China, and the Web of Tech
Platform, which is designed for global audiences. The Web of Tech (WOT) platform has basically established a complete
publishing workflow covering DOI registration, automated import of structured typesetting files, multi-format full-text
online reading, PDF-based ChatPaper, Al full-text translation, and Chinese-English bilingual interfaces. Besides. Among
the two new journals of Youke Publishing, Chain has migrated from the IEEE publishing platform to WOT, and Hyper
made its debut on the WOT platform. The WOT has basically realized the full-process publishing of in-house journals.

Al Assisted Submission Screening in Wiley Physical Sciences Journals

Wiley B ™IBTRIZEATIRY Al #HBNERTRSRER SRS
Alick Zu $H85
Advanced Science (Deputy Editor), Wiley
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Exploring Aggregate Science: An Introduction to Aggregate

Qiyao Li FIFE
Aggregate

Collective science focuses on the aggregation behavior, structural evolution and collaborative functions of multi-
component systems, explores the emergence of performance in complex aggregates, and provides new ideas for cross-
disciplinary innovation in fields such as materials, energy and life sciences. This report will introduce the publishing
positioning, disciplinary layout and development progress of the Aggregate journal, share its practices in column
construction, high-quality result publication and international academic exchanges, and discuss the paths for

deepening communication and mutual growth between the journal and authors.
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New Cornerstone Science Foundation: Stable Support for Discovery Research in China
Yong Wang EK

New Cornerstone Science Foundation, Beijing, China

The New Cornerstone Science Foundation is China's largest non-governmental, non-profit funding organization
dedicated to scientific research. Guided by the scientific community, it supports exceptional scientists with stable, long-
term resources for curiosity-driven discovery research, while building platforms for international academic exchange,
science education and public engagement. This report outlines the Foundation's two core funding programs and its
scientific community initiatives. The New Cornerstone Investigator Program, established in 2022, supports well-
established scientists under 55 years of age in the basic sciences. Over ten years it plans to select 200-300 investigators
with a total commitment of 10 billion RMB (1.4 billion USD), providing each with 15 or 25 million RMB over five years,
renewable for a second five-year term. The Xplorer Prize, established in 2018, honours up to 50 early- and mid-career
scientists, engineers and physician scientists each year (men under 45, women under 48) in basic sciences and frontier
technologies, awarding 3 million RMB over five years. Both programs follow a "people, not projects” philosophy:
funding is fully flexible, with no KPIs, no timeline for deliverables and no strings attached, and selection is merit-based
through vigorous international peer review. To date, 139 investigators and 397 Xplorer Prize awardees have been
selected, all working at the frontiers of basic science and frontier technology. Beyond funding, the Foundation fosters
interdisciplinary collaboration through New Cornerstone Symposia, Investigator Meetings, public Forums and online

Webinars, encouraging dialogue and the sharing of unpublished work.
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Inspiration and Perspective from the Commonality of Three Type Unconventional High
Temperature Superconductors

Haihu Wen [Ei8E
Nanjing University, China

Quantum Griffiths Singularity in Superconductors: A 10-Year Overview

Jian Wang E{#
Peking University, China

For the first time, we experimentally discovered a new quantum phase transition, i.e. quantum Griffiths singularity, in
two-dimensional superconducting thin films, which reveals the prominent influence of disorder and dissipation on

quantum phase transitions and expands the universality class of quantum phase transitions.

Advances in High-Field HTS Magnet Technology for Next-Generation Particle
Accelerators

Qingjin Xu {RKE
Institute of High Energy Physics, CAS, China

The Institute of High Energy Physics (IHEP) of the Chinese Academy of Sciences is pursuing the advanced high field
HTS superconducting magnet technology for the next-generation particle accelerators. Significant progresses have
been achieved in the past years: world’s first achievement of over 14 T dipole field in the aperture with ReBCO insert
coils at 4.2 K. The engineering current density of the Iron Based Superconductor (IBS) has been continuously increased
significantly in collaboration with the Institute of Electrical Engineering (IEE) of the Chinese Academy of Sciences; the
IBS model solenoids reached 49 A stable operating current at 35 T background field; the transposed IBS cable reached
a quench current of 7100 A, and the quench propagation speed of the IBS conductor has also been experimentally
measured, showing its superiority over traditional HTS conductors: easy to protect during quench, better mechanical

properties and much lower cost.

Key Technologies and Challenges of Superconducting Magnets for Magnetic
Confinement Fusion

Jinxing Zheng AFE£E
Hefei Institutes of Physical Science, CAS, China

Applications and Challenges of Superconductors in Fusion Magnets

Fang Liu
Institute of Plasma Physics, CAS, China



A Surrogate Model for High-Temperature Superconducting Magnets to Predict Current
Distribution with Neural Networks

Timing Qu

Fudan University, China

Study on Loss and Temperature Characteristics of 10 kV Three-Phase Coaxial High-
Temperature Superconducting Cables

Jin Fang

Beijing Jiaotong University, China
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Zigang Deng IBENI

Southwest Jiaotong University, China
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Low-Temperature Processing and Doping Optimization of MgB2 Superconductors

Jinghan Gao Si5i#
Institute of Electrical Engineering, CAS, China

Magnesium diboride (MgB2) has attracted considerable interest for superconducting applications owing to its
relatively high critical temperature, low anisotropy, weak grain-boundary weak-link behavior, and low material cost.
However, the conventional synthesis of MgB2 generally requires relatively high reaction temperatures, while its weak
intrinsic flux pinning leads to a rapid degradation of critical current density((Jc) under applied magnetic fields. In this
work, low-temperature processing and chemical doping strategies are investigated to regulate the phase formation,
microstructure, flux pinning, and high-field superconducting performance of MgB2. Mg(BH4)2 was first explored as an
alternative precursor for the low-temperature fabrication of MgB2. By clarifying its thermal decomposition pathway,
nanoscale Mg, B, and MgB2 intermediates were obtained after heat treatment at 520 °C. Subsequent hot pressing
enabled the formation of dense nanostructured MgB2 at substantially reduced temperatures compared with
conventional solid-state synthesis. The MgB2 bulk prepared at 650 °C for 3 h exhibited a superconducting transition
temperature of 37.4 K and a Jc of 4.21x105 A/cm2 at 10 K in self-field. The refined grain structure provides abundant
grain-boundary pinning centers, resulting in a Jc of 5.07x104 A/cm2 at 10 K and 3 T. To further improve the density
and provide a suitable platform for doping studies, a pressure-assisted Mg infiltration process was subsequently
developed. By applying a moderate mechanical driving force during liquid Mg infiltration, residual Mg was effectively
suppressed while high density and good grain connectivity were maintained. The optimized undoped MgB2 bulk
reached a relative density above 85% and a Jc of 1.35x105 A/cm2 at 4.2 K and 3 T, demonstrating the suitability of this

route for constructing high-performance doped MgB2 bulks. Based on this processing platform, carbon-containing



dopants were further introduced to enhance high-field superconducting performance. For polycarbosilane (PCS)
doping, the in-situ formation of highly reactive SiC promotes C substitution at B sites, while Mg2Si secondary phases
contribute additional flux pinning. The results reveal that the morphology and distribution of secondary phases
critically determine the balance between flux pinning and grain connectivity. Ball milling produces discrete nanoscale
Mg2Si particles and achieves an optimal combination of C substitution, grain refinement, and effective current
transport, yielding a Jc of 2.29x104 A/cm2 at 5 K and 7 T and increasing Hc2 at 20 K from 8.73 to 10.8 T. PVP was
further employed as an organic carbon precursor. PVP-derived carbon induces partial C substitution, grain refinement,
carbon-rich pinning regions, and reduced MgO formation. The optimized 10 wt% PVP-doped sample achieved a Jc of
1.46x103 A/cm2 at 20 K and 5 T, approximately 8.5 times that of the undoped sample, together with Hirr and Hc2
values of 9.58 and 12.05 T at 20 K, respectively. These results demonstrate that the superconducting performance of
MgB2 can be effectively optimized through coordinated control of precursor reactivity, processing temperature, dopant

chemistry, secondary-phase morphology, flux pinning, and grain connectivity.

Physical Properties of Rare-Earth-Tuned Kagome Materials
Xiaofan Yang #@/Jvif,

Northwest Institute for Non-ferrous Metal Research, China

Kagome metals provide an intriguing platform for exploring the interplay among geometrical frustration, electronic
correlations, magnetism, and nontrivial band topology. Here, we systematically investigate the magnetic and electronic
transport properties of two families of mixed-rare-earth kagome materials, REMn6Sn6 and REV6Sn6 (RE = rare-earth
elements). By introducing a medium-entropy Ho-Tb-Gd rare-earth composition, we investigate its effects on magnetic
interactions and electronic states in the magnetic Mn-based and comparatively nonmagnetic V-based kagome lattices.
By introducing different rare-earth constituents, we explore how rare-earth substitution affects magnetic interactions
and electronic states in the magnetic Mn-based and comparatively nonmagnetic V-based kagome lattices.
Temperature-dependent Hall measurements reveal distinctly different transport behaviors in the two systems. In the
V-based compounds, the dominant carrier type changes with temperature, indicating a pronounced evolution of the
electronic transport properties. In contrast, the Mn-based compounds exhibit multiple magnetic phase transitions,
accompanied by characteristic changes in the Hall response and anomalous Hall effect. Furthermore, pressure is
employed as an additional tuning parameter to investigate the evolution of the magnetic and transport properties in

both systems.
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Research on High-Temperature Magnet Cooled by Dielectric at 50 K

Qingquan Qiu Efi5R
Institute of Electrical Engineering, CAS, China
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High-Field and Reentrant Superconductivity in UTe2

Toni Helm
High Magnetic Field Laboratory (HLD-EMFL), Helmholtz-Zentrum Dresden-Rossendorf, Germany

Understanding mechanisms that can strengthen and enhance the robustness of superconductivity against external
perturbations, such as high temperatures, strong magnetic fields, or electrical currents is key to improved
superconducting applications. This motivates investigations of the fundamental properties of unconventional
superconductors under challenging conditions. The heavy-fermion superconductor UTe2 exhibits signatures of
multiple distinct superconducting phases with upper critical fields reaching beyond 70 T. A spin-triplet ground state
has been proposed. In this presentation, I will present our recent work on UTe2. We conduct electrical
magnetotransport measurements on single-crystalline structures, produced by focused-ion-beam assisted
microfabrication, in steady and pulsed magnetic field up to 36 and 70 T. In particular, we look at Hall effect [1],

magnetic torque [2], magnetic quantum oscillations [3] and angle-dependent magnetoresistance oscillations [4].
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Epitaxy of FeAs-based Heterostructures and Interface Superconductivity

Canli Song 5&Rhl3Z
Tsinghua University, China
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Progress in Research of Practical Superconducting Materials

Qiang Guo ZRiE
Western Superconducting Technologies Co., Ltd., China
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Scaling-up and R&D of 2G-HTS Tapes at Shanghai Superconductor Technology

Jiamin Zhu SR{EE]
Shanghai Superconductor Technology Co., Ltd., China



The Research and Industrialization Progress of 2G-HTS Tapes Based on MOCVD
Technology in China

Yulei Chen fFEE
East Superconducting Technology, China

Introducing the progress of EastSuper in the industrialization of second-generation high-temperature superconducting
tapes, elaborating on the performance of its products, and presenting the latest advanced processing technologies in

the tape industry to provide references for the optimization of relevant industrial processes and technical research.

Scalable Production of PLD-Grade REBCO Superconducting Targets: Phase Purity,
Carbon Control and Coated-Conductor Performance

Lei Shi A%

Western Superconducting Technologies Co., Ltd., China

REBCO coated conductors for high-field magnets, superconducting power devices and advanced medical systems are
produced mainly by pulsed laser deposition (PLD), which today dominates global tape manufacturing. As an
indispensable core consumable in the PLD process, the superconducting target governs film composition and,
ultimately, the current-carrying capability of the tape. Its fabrication is therefore subject to exceptionally stringent
requirements on powder purity, phase purity and the forming quality of large-size targets We designed and built a
complete manufacturing chain for REBCO targets — powder mixing, phase-forming sintering, cold pressing and target
densification — and defined the key control parameters and performance indicators of each step. This resolved three
bottlenecks: low phase purity of the superconducting powder, difficult forming of large-area targets, and low
production efficiency, improving both the quality and the batch-to-batch consistency of powder and targets. Unlike
conventional hot-press routes, an integrated cold-pressing and high-temperature-sintering route was established,
enabling stable fabrication of targets 8-12 in. in diameter (@#200-300 mm) and 10 mm in thickness. Targets were
evaluated by XRD for phase composition, SEM for microstructure, and benchmark PLD coating runs on tape production
lines. The precursor powder is chemically pure to above 99.9%, and the sintered targets retain a REBCO phase purity
(XRD) above 99% with residual carbon controlled below 500 ppm. Production-level validation was carried out on two
independent tape manufacturing lines. Tapes 12 mm wide fabricated from pure EuBa1l.9Cu307 targets reached a
critical current of 752 A at 77 K in self-field, and 704 A was obtained under the same measurement conditions from
EuBal.9Cu307 + 3.5 mol% BaHfO; targets. Both results confirm that the targets support stable deposition in routine
PLD production.
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Hao Yu F&
Institute of Electrical Engineering, CAS, China
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Supersaturation-Driven Defect Engineering for Enhanced Flux Pinning in FF-MOD YBCO
Films via Yttrium Stoichiometry Control
Jiangtao Shi $8;Ti%

Xi'an Technological University, China; Karlsruhe Institute of Technology, Germany

Supersaturation serves as the primary thermodynamic driving force for nucleation, governing the crystallographic
orientation and microstructural evolution of superconducting films. In this study, we investigated the impact of the
yttrium stoichiometry (x = 0.8, 1.0, 1.2) of Y,Ba2Cu307-6 films grown via fluorine-free metal-organic deposition (FF-
MOD). By tuning the yttrium content, we effectively modulated the transient liquid-phase supersaturation, driving a
fundamental transition in the defect architecture and vortex pinning dynamics. The Y-deficient film (Y0.8BCO), grown
under lower supersaturation, lacks a competing dense 3D defect network. Consequently, its microstructural landscape
is dominated by localized planar stacking faults, which provide robust 2D correlated pinning and sustain a broader
vortex trapping angle (6T). Conversely, high supersaturation in the Y-rich film (Y1.2BCO) generates a dense 3D
network of isotropic defects. These fine-scale disorders dimensionally match a reduced in-plane coherence length (§ab),

acting as efficient core pinning centers that enhance the self-field critical current density (Jc) to 2.0 MA cm™2 at 77 K.
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Phase Engineering of Nanomaterials (PEN): 2D Materials

Hua Zhang 5Kk
City University of Hong Kong, Hong Kong, China

[ will summarize the recent research on phase engineering of nanomaterials (PEN) in my group, particularly focusing
on the rational design and synthesis of novel two-dimensional (2D) materials with unconventional phases for various
promising applications. For example, for the first time, we have successfully prepared novel hexagonal-close packed
(hcp) 2H-Au nanosheets by using wet-chemical method. Besides, metastable 1T'-phase group VI transition metal
dichalcogenides (TMDs), e.g.,, WS2, WSe2, MoS2, MoSe2, WS2xSe2(1-x) and MoS2xSe2(1-x), have been prepared using
gas-solid reactions. Impressively, the 1T'-MoS2-supported single-atomically dispersed Pt (s-Pt) atoms with Pt loading
up to 10 wt% exhibit superior performance in hydrogen evolution reaction. Importantly, 1T'-TMD monolayers can be
stabilized on 4H-Au nanowires, which have been used for ultrasensitive SERS detection. Moreover, the salt-assisted 2H-
to-1T' phase transformation of TMDs have been achieved, and the phase transformation of TMDs during our developed
electrochemical Li-intercalation process has been observed. Impressively, the lithiation-induced amorphization of
Pd3P2S8 has been achieved. Currently, my group focuses on the investigation of (crystal) phase-dependent
physicochemical properties, functions and applications in catalysis, (opto-)electronic devices, clean energy, chemical
and biosensors, surface enhanced Raman scattering, water remediation, photothermal therapy, etc., which are quite

unique and very important not only in fundamental studies, but also in future practical applications.

Van der Waals Material Devices for Logic, Memory and Computing

Han Wang Ei§
The University of Hong Kong, Hong Kong, China

In this talk, the recent academic and industrial development of van der Waals material based devices for advanced
memory and computing technologies will be discussed. Two-dimensional (2D) transition metal dichalcogenides
materials are promising candidates for advanced logic transistor applications. It however still faces difficulties towards
practical commercialization due to challenges in device contact resistance, gate dielectric technology, integration
process development, as well as its reliability and yield. In the first part of the talk, I will discuss our recent work in
addressing some of these issues. Moreover, the unique physical properties of 2D materials also offer opportunities for
developing novel memory and computing device technologies that can result in substantial performance improvement
over traditional semiconductor devices as well as enabling new device and circuit functionalities difficult to achieve
using conventional technologies. In the second part of the talk, I will discuss our work in developing such new
semiconductor devices including 2D material based ferroelectric tunneling junction memory, kernel function
computing device for support vector machine, and stochastic neuromorphic devices for efficiently solving

combinatorial optimization problems.

High-Pressure Modulation of Optoelectronic Properties in Layered Van der Waals
Materials

Bingbing Liu XlikiK
State Key Laboratory of High Pressure and Superhard Materials, Jilin University, China

Optoelectronic functional materials with tunable spectral response are central to high-performance photoelectric
energy conversion, yet effective strategies for continuously engineering their band structure remain limited. Pressure
offers a potent and direct external stimulus for this purpose, as it modifies crystal structure and electronic structure

without changing chemical composition. Here we show that high-pressure techniques provide a general route to



broaden the spectral response range and enhance the optoelectronic performance of functional materials [1-4]. Unlike
conventional methods, pressure engineering effectively overcomes the intrinsic bandgap limitation of photosensitive
materials. Continuous pressure tuning of the bandgap and optical absorption extended the spectral response of these
materials into the near-infrared region, including the optical communication band, and improved their photocurrent
and responsivity by several orders of magnitude. We further realized a giant in-plane bulk photovoltaic response in the
in-plane nonpolar layered bulk crystal y-InSe through pressure-induced symmetry breaking. The accompanying lattice
distortion yields an in-plane photocurrent anisotropy ratio as high as 280, notably larger than those of other layered
systems, while the bulk photovoltaic coefficient of 0.015 V-1 under 635 nm excitation exceeds the values reported for
state-of-the-art bulk materials and thin films. These results demonstrate that pressure can lift the symmetry-imposed
cancellation of shift-current contributions, providing a general pathway to engineer large in-plane bulk photovoltaic

responses in layered materials.

Discovering Novel Magnetic Phases via Magnetic Force Theory and Al-Driven Materials
Design
Myung-Joon Han

Korea Advanced Institute of Science and Technology, South Korea

In this talk, I present a unified framework for discovering novel magnetic materials by integrating magnetic force
response theory (MFT), high-throughput first-principles calculations, and emerging Al-driven materials design
strategies. We first develop an ab-initio high-throughput approach to identify frustrated magnetic systems on Kagome
and triangular lattices. By combining density functional theory with MFT-based exchange interaction analysis and
effective spin Hamiltonians, we systematically screen insulating 3d transition-metal compounds. This approach not
only reproduces known frustrated magnets but also predicts previously unexplored candidates, revealing magnetic
ground states governed by competing exchange interactions and lattice geometry. Building on the noncollinear
extension of MFT, we further establish a multi-scale workflow to explore emergent topological spin textures. By
integrating first-principles-derived magnetic interactions with atomistic spin simulations, we perform a
comprehensive search across monolayer transition-metal dichalcogenides with diverse crystal structures and
compositions. This approach uncovers a wide range of noncollinear and topologically protected spin configurations,
including skyrmions and bimerons, and elucidates their microscopic stabilization mechanisms. Finally, we extend our
discovery paradigm beyond existing materials databases by incorporating generative Al techniques. Using a diffusion-
based crystal generation model combined with targeted screening and first-principles validation, we identify new
candidate altermagnets—an emerging class of magnetic materials characterized by zero net magnetization and
momentum-dependent spin splitting. Starting from tens of thousands of generated structures, we apply symmetry
compatibility tests, Al classification, and DFT+U validation to isolate robust candidates. This workflow yields several
previously unknown altermagnets, including systems exhibiting sizable spin splitting, demonstrating the effectiveness

of integrating generative models with physics-based screening.

Reliability of 2D Materials: Linking Device Instabilities to Microscopic Defects

Dominic Waldhor

Institute for Microelectronics, TU Wien, Austria

Two-dimensional (2D) semiconductors offer promising routes to continued transistor scaling. However, charge
trapping at defects in the gate stacks can severely compromise the stability of 2D devices, leading to bias temperature
instability (BTI) and hysteresis. While these mechanisms are generally undesirable, they also reveal the electrical
response of the responsible microscopic traps. Here, we present a multi-scale modeling approach that connects

electrical characterization with atomistic calculations and device simulations, which allows us to identify defects based



on their BTI and hysteresis behavior, ultimately leading to a better physical understanding of these degradation
mechanisms and improvement strategies for 2D device reliability. Our compact device simulator Comphy [1] describes
charge capture and emission using nonradiative multiphonon theory, providing a common physical framework for
modeling BTI and hysteresis. By using the Effective Single Defect Decomposition (ESiD) method [2] together with
Comphy, we can extract the distributions of trap levels and structural relaxation energies from electrical
measurements over different temperatures, gate biases and timescales. Comparing these distributions with charge-
transition levels and relaxation energies for particular defect candidates from density functional theory (DFT) allows
us to assess which microscopic defects can account for the observed instabilities. We demonstrate this approach for
transistors combining the promising zipper 2D semiconductor Bi2SeO2 with its native high-k oxide $-Bi2SeO5 [3]. The
measured dependence of the hysteresis on sweep frequency and temperature is reproduced well by our charge-
trapping model, while ESiD was used to resolve the associated defect distribution [4]. Comparison with DFT identifies
oxygen vacancies and oxygen interstitials in the oxide as likely microscopic causes of BTI and hysteresis [5]. These
results link device degradation to specific defect candidates and provide a basis for improving oxide growth and
interface processing in this material system. More broadly, the combined use of Comphy, ESiD, and DFT offers a

systematic way to assess and improve the reliability of 2D transistors.
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Controllable Synthesis of Two-Dimensional Metal Oxides
Dechao Geng BX{E{E

Tianjin University, China

Two-dimensional non-layered metal oxides (2D NMOs) are promising for photocatalysis and advanced electronics
owing to tunable electronic structures and active surfaces, which can be further tailored by oxygen vacancy
engineering. However, wafer-scale atomically thin synthesis is challenging due to intrinsic isotropic bonding, and
vacancy concentrations are thermodynamically constrained, limiting device applications. Here, we present an
electrochemical passivation liquid metal printing strategy that regulates oxidation kinetics via galvanic coupling. Using
aluminum foil as both a sacrificial anode and a high-surface-energy substrate enables self-limiting oxidation and, with
13.8° wetting, produces wafer-scale uniform «-Bi203 films in air with thickness down to 0.7 nm. The ultrathin a-Bi203
enables photocatalytic degradation with 98.6% efficiency and good cycling stability. Building on this large-area
ultrathin synthesis, we further present electron-induced liquid metal printing that modulates interfacial electron
donation through work-function differences and competitive oxidation, enabling programmable oxygen vacancy
concentrations in Bi203-x from 15.0% to 48.7%. The resulting films enable memristors with a 1.5 x 104 switching ratio,
retention over 104 s, and endurance over 4 x 103 cycles, and a biometric decoder with 99.9% fingerprint recognition

accuracy.
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Interfacial Modulated van der Waals Heterostructures and Intelligent Optoelectronic
Applications

Shoujun Zheng (857 &
Beijing Institute of Technology, China

The ultrathin nature of two-dimensional materials endows them with novel optoelectronic properties absent in their
three-dimensional counterparts, and these properties can be readily modulated by electric fields, light intensity, strain,
surface functionalization and other approaches. The weak interlayer van der Waals forces enable precise stacking of
diverse van der Waals heterostructures. By tuning the interfacial interactions, we can manipulate ferroelectric,
ferromagnetic and optoelectronic physical properties. First, we achieve reversible phase transitions between layered
and non-layered materials via electric-field-driven interfacial topological phase transitions in metallic two-dimensional
materials. Furthermore, we design a variety of sandwich-structured van der Waals heterostructures. By modulating
interlayer van der Waals interactions and interlayer charge transfer, we realize the control of sliding ferroelectricity
and the development of multifunctional optoelectronic devices. In the graphene/parallel-stacked bilayer hexagonal
boron nitride/graphene tunneling architecture, we discover that sliding ferroelectricity in parallel-stacked bilayer
hexagonal boron nitride can strongly modulate the tunneling current. On this basis, we propose a sliding memristor
rooted in the sliding ferroelectric effect. Multiple ferroelectric polarization states are observed in the graphene/y-
InSe/graphene structure, which further enables tunable bulk photovoltaic effects and real-time imaging in tunneling
devices. For ReSe,/hBN/ReSe, twist-resonant tunneling transistors, the peak-to-valley ratio of the device is regulated

by the twist angle.

Towards Post-Moore Electronics: 2D Semiconductor Materials and Device Technologies
Na Li Z=4B

Dongguan Institute of Materials Science and Technology, CAS, China

The relentless scaling of conventional silicon transistors is approaching fundamental physical limits, driving the
pursuit of alternative material platforms for post-Moore electronics. Two-dimensional (2D) semiconductors,
represented by monolayer transition metal dichalcogenides, exhibit atomic thickness, dangling-bond-free surfaces and
superior electrostatic gate control, making them promising candidates for advanced flexible electronic systems. Our
group has long been dedicated to the epitaxial growth, device fabrication, integration and applications of 2D
semiconductors. Focusing on key technical bottlenecks in this field, we carry out systematic research to develop
high-quality epitaxy and transfer techniques for 2D semiconductors, together with fabrication and integration

strategies for high-performance devices.
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Two-Dimensional Metallic Catalysts for Hydrogen-Electricity Conversion

Xiaoqiang Cui €£/\i§
Jilin University, China

Electrocatalysts play a pivotal role in efficient hydrogen-electricity conversion, enabling hydrogen production through
water electrolysis and electricity generation through fuel cells. Our research focuses on the rational design and
controlled synthesis of two-dimensional (2D) metallic materials, particularly metallenes, for efficient electrocatalysis in
both processes. This presentation will highlight recent advances in metallene-based catalysts for water splitting and
fuel cell reactions, with an emphasis on atomic-scale structural and interfacial engineering. The key reactions include
the hydrogen evolution reaction (HER), oxygen evolution reaction (OER), oxygen reduction reaction (ORR), and
hydrogen oxidation reaction (HOR). By incorporating lattice hydrogen, constructing atomically thin core-shell
structures, and engineering oxygen vacancies, we have precisely modulated the local atomic configurations and
electronic structures of 2D metallic catalysts to enhance their catalytic performance. Combining experimental
investigations with theoretical calculations, we have elucidated the underlying structure-activity relationships and

identified key factors governing catalytic activity and reaction mechanisms.

A Family of Ultrathin Non-van der Waals Kamiokite-Type Oxides for Two-Dimensional
Electronics

Run Shi Giff

Tsinghua University, China

Van der Waals Layered MoSi2N4 Materials Family
Wencai Ren {EX 7

Institute of Metal Research, CAS, China

2D materials, such as atomically thin graphene, hexagonal boron nitride and transition metal dichalcogenides, are
normally limited by the known 3D bulk materials. The design and synthesis of entirely new 2D materials, particularly
van der Waals (vdW) layered materials, would significantly expand the properties and functionalities of 2D materials.
In 2020, we proposed a general concept to synthesize new 2D vdW layered materials by passivating the dangling bonds
of 2D nonlayered crystals with appropriate elements [1]. Building on this concept, we developed a chemical vapor
deposition (CVD) method to grow nonlayered 2D transition metal carbides/nitrides with diverse structures [2].
Interestingly, during the CVD growth of 2D molybdenum nitride, the introduction of elemental silicon was found to
effectively passivate the surface dangling bonds, leading to the formation of a new vdW layered material, MoSi2N4 [1].
Monolayer MoSi2N4 exhibits p-type semiconducting behavior with a bandgap of ~1.94 eV, a high theoretical carrier
mobility of up to 1200 cm2/Vs, outstanding mechanical strength (~66 GPa), good thermal conductivity (~173 W/mK),
and excellent ambient stability [1,3]. Density functional theory calculations further predicted a large family of
MoSi2N4-structured 2D layered materials with the general formula MA2Z4 [1]. Moreover, wafer-scale growth of
monolayer MoSi2N4 and WSi2N4 single crystals has been realized recently [4]. To date, over a hundred MA2Z4
materials and their derivatives have been predicted, encompassing metals, semiconductors, superconductors,
topological insulators, ferroelectrics, and ferromagnets, due to the diversity of elements and structures in MA2Z4 [5].
Such materials exhibit a variety of novel electronic, optical, thermal, mechanical, ferroelectric, electric contact,
magnetic and spin-valley properties, as well as promising applications in electronic and optoelectronic devices,

electrocatalysis, photocatalysis, and batteries [5]



A Superconducting Diode with Altermagnetic Memory
Weibo Gao 5¥EiE

Nanyang Technological University, Singapore

Altermagnets combine vanishing net magnetization with momentum-dependent spin splitting, offering a distinct route
to coupling magnetic order to superconductivity. Here we realize a van der Waals heterostructure by interfacing NbSe2
with KV2Se20, whose surface hosts a d-wave altermagnetic electronic structure. Superconductivity remains essentially
preserved, with the heterostructure exhibiting a transition temperature indistinguishable from that of the NbSe2
reference. Despite this preserved superconducting state, the heterostructure develops a field-free superconducting
diode effect, revealing a finite superconducting polarity at zero applied magnetic field. Reversing the field-trained
magnetic state reproducibly reverses the diode polarity, establishing a direct correspondence between altermagnetic
order and nonreciprocal superconducting transport. By using the superconducting polarity as an electrical readout, we
further identify a magnetic-state rewriting threshold between 175 and 185 K, above which the altermagnetic state

becomes rewritable under opposite field cooling.
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Wafer-Scale Synthesis and Application Exploration of Semiconducting Monolayer
Transition-Metal Chalcogenides

Yanfeng Zhang 5icif85%
Peking University, China

Two-dimensional (2D) semiconducting transition metal dichalcogenides, most with a formula of MX2 (M=Mo, W; X=S,
Se, etc.), have emerged as promising channel materials for next-generation integrated circuits. Wafer-scale preparation
of Monolayer MX2 single crystal films, the epitaxial mechanism explorations through establishing some model
porotypes should hold fundamental significances. [1-3] Herein, we report the first epitaxial growth of inch-scale
monolayer MoS2 single crystals on Au(111) films and their high miller index facets, via an facile CVD method. By
utilizing onsite scanning tunneling microscope (STM) characterizations combined with first-principles calculations,
and other onsite characterization techniques, we have clarified the epitaxial mechanism from the viewpoints of
adlayer-substrate lattice matching, interface coupling, substrate-step-edge guiding effect, etc., which resembles largely
to the traditional epitaxial theory. [3] More intriguingly, we have also made significant progresses on the inch-scale
preparation of Au(111) signal crystals and their vicinal facets, and other low-symmetry Au single-crystal substrates
like Au(101). We have also accomplished the growth of mono-oriented monolayer MoS2 striped patterns to reconfirm
the step-edge guiding effect [4], and demonstrated their potential applications in electronic devices and high efficiency
hydrogen evolution reactions. [4,5] The direct preparation of 4-inch scale Au(111) thin films from commercial Au foils,

and the growth of monolayer MoS2 or WS2 single crystals by using Mo(W)/Au(111)-surface-alloy-precursor-assisted



CVD route is also realized, and a substrate-step-edge-metal-atom-segregation mediated growth mode is also
proposed[6]. Briefly, these continuous efforts should propel the understanding of the surface growth mode, epitaxial
growth mechanism, and cross-scale characterizations of wafer-scale monolayer MX2 single crystals, low-cost
production of Au(111) single crystals, etc. A homo-metal-element mediated surface modification route is also
developed on industrial compatible sapphire substrate, for robust epitaxy of wafer-scale single-crystalline 2D

semiconductors. [7]

Filled Carbon Nanotube Ternary Transistors

Lixing Kang FE5RE
Suzhou Institute of Nano-Tech and Nano-Bionics, CAS, China

As circuit integration continues to advance, power consumption has become a critical bottleneck limiting further
development. Multi-valued logic (MVL) has garnered extensive attention due to its potential to reduce interconnect
complexity and switching losses. Single-walled carbon nanotubes (SWCNTSs), with their superior electrical properties,
ultra-small dimensions, and controllable aligned array growth, offer unique advantages for the large-scale fabrication
of high-density MVL circuits. However, progress in this field using SWCNTs remains relatively lagging compared to
two-dimensional materials, primarily due to device stability issues arising from challenges in precise doping control.
Here, we demonstrate a system consisting of acetylacetonate metal molecules encapsulated within SWCNTs, in which
carrier concentration can be dynamically modulated under an applied electric field. Transistors based on this platform
validate that this electric-field-controlled modulation yields three well-defined logic states: 0,1, and 2. These
transistors demonstrate good uniformity and stable operation, showing a static power consumption of 8.2 pW and
dynamic power consumption of 0.31 n] (state 0 to 1) and 0.35 pJ (state 1 to 2). The ternary inverter based on this

heterostructure exhibits rail-to-rail output capability, enabling the accurate execution of MVL operations.

Atomic-Scale Imaging and Control of Formation Pathways and Interface Evolution in
Two-Dimensional Materials

Rongming Wang E5EHB

University of Science and Technology Beijing, China

Understanding how two-dimensional (2D) materials nucleate, grow, and form heterogeneous interfaces requires direct
access to dynamic processes occurring across multiple spatial and temporal scales. These processes involve atomic
migration, structural rearrangement, metastable intermediates, and interface reconstruction, which collectively
determine the final crystal structure, interfacial configuration, and functional properties. However, conventional ex situ
characterization generally captures only the final states and therefore provides limited information on the transient
pathways that govern structural selection. In this talk, I will present our recent efforts to visualize and understand the
formation pathways of 2D materials and metal-2D semiconductor heterostructures at the atomic scale by combining in
situ environmental transmission electron microscopy, aberration-corrected imaging, quantitative image analysis, and
multiscale theoretical calculations. In particular, direct atomic-scale observations of MoS, chemical vapor deposition
reveal a multistep nucleation pathway involving two-dimensional amorphous precursors, layered disordered
intermediates, and subsequent crystalline nuclei, highlighting a pathway beyond the conventional classical nucleation
picture. Related studies further uncover the migration, aggregation, oriented nucleation, crystallization, and interface
reconstruction of metal atoms, clusters, and nanoparticles on 2D semiconductor surfaces, revealing how interfacial
interactions, strain, gaseous environments, and local atomic configurations regulate structural evolution. The
integration of quantitative microscopy with artificial-intelligence-assisted image analysis further enables efficient

extraction of atomic trajectories, local ordering, and structural transition signatures from complex dynamic datasets.



These studies demonstrate that the final structure of low-dimensional materials is governed not only by

thermodynamic stability, but also by nonequilibrium formation pathways and kinetic intermediates.
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Unconventional Ferroelectricity at Two-Dimensional Limit
Fucai Liu YIEA

University of Electronic Science and Technology of China, China

Ferroelectric material featuring its bi-stable states which can be switched by external electric field, has shown potential
applications in nonvolatile memory, and neuromorphic computing. For the conventional oxide ferroelectric materials,
especially whose thickness comes to a few unit cells, the notable depolarization effect and intrinsic size effect dominate,
leading to the vanishing of the ferroelectric polarization. The rising of two-dimensional van der Waals materials
provide a new opportunity for ferroelectricity study. Here, we reported new ferroelectricity discovered at the van der
Waals interface of 2D materials. We observed anomalous intermediate polarization states, and the fatigue-free nature

in 3R MoS2 sliding ferroelectricity.
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Xuewen Fu {53

Nankai University, China
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Ultrafast Growth of Two-Dimensional Single Crystals via Oriented Attachment on a
Molten Surface

Lin Li #3Z

Peking University, China

Two-dimensional (2D) materials offer substantial potential for next-generation electronic and optoelectronic devices,
yet realizing their exceptional properties requires large-area single crystals. Their growth critically depends on
interfacial control of nucleation, precursor diffusion, and crystallization. For compositionally complex 2D materials,
coupled precursor transport and surface reactions further complicate growth, making the controlled synthesis of large-
area single crystals a major challenge. Here, we introduce oriented attachment to the synthesis of complex 2D single
crystals for the first time. By forming a molten precursor phase and tuning the nucleation density and rotational energy
barriers of surface crystallites, we induce orientationally aligned collisions and rapid coalescence into large-area single
crystals. This strategy enables rapid growth of monolayer rare-earth oxychloride single crystals, increasing growth
rates by one to two orders of magnitude. These crystals exhibit excellent dielectric properties and low surface and
interfacial defect densities. In LaOCl/graphene heterostructures assembled by layer transfer, graphene mobility
increases by an order of magnitude to 31,000 cm2 V-1 s-1, with clearly resolved quantum Hall plateaus and Shubnikov-
de Haas oscillations. The strategy extends to diverse material systems, including CoO, Co304, RbCa2Nb3010,
Rb3Nb11030, CaNb206, SmTe2ClO5, and high-entropy niobates.



R SMIERERS SRIRM-HECHISE

Peng Zhang 3Hi5
Beihang University, China

—4 (2D) ERANEY (IMCs) REHERAE (HEMAs) AEBENAMWEEM BTN EENAMEZXE.
PAM, —4E IMCs 71 HEMAs ERRRNERRESRNIAZERTERS, FHARSKREIGERM . X8, Bk
BT ETIBRRIRM-4EURIE[1-3], BTESEGMEMARTEE 4 Fe, Co. Ni, Cu, Pd £ IMCs 1 HEMAs B
. EEKIREF, RERMISBNERRFRASREEARF, RNRMEREN C RFABEIIEASSEHEAIEE
BER, EhHZ EIKaI "4, FSMRBSESIA 3x107 S m™, BE-BEERIMEE 2 ppm/K. ZREE
fRIRT —4E IMCs 1 HEMAs BBESAHR, FHARBRAMEERREPRREEELTRIN RS RABR

A,

Controllable Synthesis and Quantum Property Modulation of Two-Dimensional
Intercalation Superlattices

—RERRESHIUEE RS E TR

Jingyuan Zhou EZE

Nankai University, China

Constructing two-dimensional (2D) intercalated superlattices via intercalation chemistry can preserve the host’s
intrinsic structure, offering a powerful pathway to tailor quantum properties and create new functional materials. This
technique embeds functional molecules/ions into van der Waals gaps, combining layered host properties with guest
molecular designability. The induced interfacial charge transfer, orbital coupling and electrostatic interactions
modulate electronic and optical responses to produce emergent quantum states. Guided by programmable
intercalation modulation, we established multiple strategies to engineer 2D quantum properties. Electrochemical
intercalation yields “bulk-monolayer” MoS2 superlattices with enhanced direct-bandgap photoluminescence and
preserved circular polarization. A two-step intercalation-cation exchange method realizes room-temperature
ferromagnetism and exotic quantum states in 2D systems, while molecular engineering stabilizes the room-
temperature commensurate charge density wave (CCDW) phase of 1T-TaS2. Our universal intercalation-exfoliation
self-assembly approach synthesizes more than 50 types of 2D superlattices with tunable magnetism, chirality and

superconductivity.

Kinetic Acceleration of MoS2 Growth by Oxy-Metal-Organic Chemical Vapor Deposition
Lei Liu XU

Suzhou Laboratory, China

Kinetics determines the growth behavior of thin films, particularly for atomically-thin transition-metal dichalcogenides.
Metal-organic (MO) chemical vapor deposition (CVD) offers promise for scalable growth, but the reactions are
kinetically limited, leading to nanometer-scale domain size and carbon contaminations. Here, we unveil the
fundamental kinetic limitations and overcome them by introducing oxygen-assisted MOCVD (oxy-MOCVD) technology.
By tuning reactions with oxygen, MO precursors are converted into high-purity transition-metal oxides and chalcogens,
producing aligned MoS2 domains whose size and growth rate are orders of magnitude larger than conventional
MOCVD. The MoS2 is free of carbon impurities and exhibits average mobility exceeding 100 square centimeters per

volt per second.



Electronic Structure Regulation of Two-Dimensional Heterointerfaces for Efficient
Electrocatalytic Water Splitting
Tianyu Xia EHFE

Zhengzhou University, China

The gas evolution reaction in water electrolysis is constrained by both interfacial mass transfer and charge transport,
with bubble adhesion, interfacial charge accumulation, and competitive ClI~ adsorption in seawater being key limiting
factors. This report focuses on electronic structure regulation and mass transfer optimization of two-dimensional (2D)
material heterointerfaces and presents three progressive studies: constructing a MoS,/NiSe,/CC hierarchical
heterostructure array, which uses 2D layered channels for bubble release and oxyanions to repel Cl-, while a work
function difference drives a built-in electric field to promote charge transfer; proposing a space-confined selenization
strategy to combine highly active (CoFe)Se, with multi-site (CoFe)-N-C, simultaneously improving the quality and
quantity of active sites within the 2D N-C confined layer; and constructing a CoFeP@CoFe-N-C pre-catalyst that forms a
P0,3"/CoFeOOH interface via in situ reconstruction, activating lattice oxygen and repelling CI, thereby significantly

enhancing stability under alkaline and seawater conditions.
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Serving National Strategic Needs, Promoting the Exchange of Innovative Basic Research
Achievements — Building and Introducing the Journal Fundamental Research
Can Liu XUhl

National Natural Science Foundation of China, Science Communication and Achievement Transformation Center
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Manuscript Selection: Perspectives from SCIE Senior Editors

Wen Ma 35
Youke Publishing Co., Ltd., China

Grounded in the important mission of international scholarly journals, this presentation summarizes the underlying
logic and practical experience of manuscript evaluation from the standpoint of a practicing senior editor. Based on
workflows spanning initial screening, peer review administration, and typical editorial decision cases, this talk
elaborates on evaluation metrics for research originality, scientific robustness, logical consistency, and international
significance, and further identifies common pitfalls in submitted manuscripts. Special focus is placed on Al-assisted
writing and Al-generated content, including acceptable usage boundaries, associated academic ethics rules, compliant

practices for Al tool adoption, mandatory disclosure requirements, and potential risks of academic misconduct.

Publishing in Wiley Materials Science Journals

Bo Weng 3518
Macromolecular Rapid Communications (Editor-in-Chief); Advanced Materials (Deputy Editor), Wiley

A&EEIBIRHAR FIMNRERI A RTER TLMEBELLEXRARIEXAIED, RRENET Wiley H FARISIEN
HATROR EESBFHkEL, IRETITURE, REECEBHRNEEIRNNS, NMTRESENHFRA, WK
MEBANBR, DUNRENERREIMEAZRERBIXEEN ANENHINNERS.

A highly competitive research environment with increasingly limited research funding has created a “Publish or Perish”
attitude among scientists who are judged on the quantity rather than quality of their research articles. This
presentation provides a brief overview of current trends and challenges in scientific publishing, some ethical
considerations, how publishers and authors interact and influence each other, and how the publishing arena is being
transformed. Tips will be presented on how to select an appropriate journal for your paper, what aspects of
preparation and presentation to focus on from an editor’s and referee’s perspective, and hints for increasing the

discoverability of your paper after publication.

Multiscale Interfacial Engineering for High-Performance Magnesium Batteries

Kangjie Xu {FEE7R
Nanjing Tech University, China

Rechargeable magnesium batteries are promising candidates for next-generation energy storage owing to the
abundance of magnesium resources, high volumetric capacity, and reduced tendency toward dendrite formation.

However, their practical development remains hindered by sluggish reaction kinetics, interfacial incompatibility, and



insufficient reversibility of cathode reactions. This work explores multiscale interfacial engineering strategies involving
cathode structures, functional separators, and electrolyte solvation to address these challenges. For sulfide cathodes,
halide intercalation into CuS expands the interlayer spacing and weakens electrostatic interactions between Mg2+ and
lattice anions, while a compatible borate-based electrolyte improves interfacial compatibility. For FeS2 cathodes, an in
situ generated copper nanowire network establishes continuous conductive pathways, enabling reversible magnesium
storage with a specific capacity of 679 mAh g-1 and an energy density of 714 Wh kg-1. In magnesium-sulfur batteries,
a TiO2-TiN heterostructure-coated separator combines polysulfide adsorption with catalytic activity, suppressing
polysulfide shuttling and accelerating sulfur redox reactions. This strategy delivers an initial discharge capacity of
1,588 mAh g-1 and increases the sulfur-mass-normalized energy density from 471 to 1,370 Wh kg-1. Furthermore, Fe-
Nx single-atom catalysts incorporated into porous carbon separators promote polysulfide conversion and three-
dimensional MgS deposition, achieving a second discharge plateau of approximately 1.32 V at an areal capacity of 5
mAh cm-2. Complementary electrolyte engineering through anion incorporation and mixed-solvent design further
regulates Mg2+ solvation and improves interfacial charge transfer and reversible magnesium deposition and

dissolution.

Machine Learning-Assisted Low-Temperature Thermal-Force Coupling Carbonization
of Customized Hard Carbon Microstructures Enables High-Performance Sodium-Ion
Batteries

Zongfu Sun FRE

Tianjin University, China

This work addresses the imbalance between ion-diffusion kinetics and reversible storage sites in carbon anodes for
sodium/potassium-ion batteries. Two complementary routes are presented. First, oxygen-driven bulk-defect
engineering and microcrystalline regulation of pitch-based carbon are proposed to control carbon-layer dimensions
and defect density, enabling rapid potassium storage at low potential. Second, an artificial-intelligence-guided low-
temperature synthesis of ideal hard carbon is developed: a data-driven model combining data mining with machine
learning identifies the key microstructural descriptors (low specific surface area, moderate d002 spacing and moderate
ID/IG), and a thermal-force coupled carbonization strategy then reproduces these target microstructures at markedly
reduced carbonization temperature. The optimized hard carbon delivers 329.3 mAh g-1 with 87.4% initial Coulombic
efficiency and 205.1 mAh g-1 at 2 A g-1, and Ah-level pouch cells achieve 221.5 Wh kg-1, 521.6 W kg-1 and 99.4%

capacity retention over 600 cycles.

Triple-Anchoring Binder for Improved Cyclability of Dry-Processed NCM811 Cathodes
in Lithium-Ion Batteries

Mengge Lyu S35}
Beijing Institute of Technology, China

Dry-processed electrodes are promising due to solvent-free and low-cost features, but they are struggling with not only
the limited mechanical properties of the binder, but also the intrinsic degradation of active materials. To
simultaneously reinforce the binder and stabilize the crystal structure of LiNi0.8C00.1Mn0.102 (NCM811) in a dry-
processed cathode, a dynamic triple-drawing strategy is employed to design a triple-anchoring binder. A soft
hyperbranched chain is introduced to achieve segmental drawing, crosslinking the crystalline domains of
polytetrafluoroethylene and enhancing binder toughness. Lone-pair electrons on the binder functional groups create
lattice-ion drawing by coordinating with the empty orbitals of surface transition-metal ions and drawing them away
from cation mixing to achieve a more stable NCM811 lattice structure. The same Lewis-base sites also accomplish free-

ion drawing, capturing the free transition-metal ions generated by HF corrosion and blocking their dissolution.



Consequently, the fracture energy of the binder increases by 62.74%, allowing it to better accommodate the
mechanical strain and maintain electrode integrity. Dry-processed NCM811 cathodes fabricated with this binder retain

95.77% of their initial capacity after 100 cycles at 0.2 C and 80.19% after 450 cyclesat 1 C.

Synthesis and Structural Design of Lithium Manganese Iron Phosphate (LFMP) Cathode
Materials for High-Performance Lithium-Ion Batteries

SR EE R ARERIRIRE (LFMP) ERMENE R SEEIRTT

Zhengyu Wei FBHF

Guangxi University, China

This report focuses on the synthesis and structural design of lithium iron manganese phosphate (LFMP) cathode
materials for high-performance lithium-ion batteries. LFMP has emerged as a research hotspot due to its high safety,
relatively high energy density, and environmental friendliness. However, its intrinsic drawbacks, such as poor
electronic conductivity and slow lithium-ion diffusion, hinder its practical application. The report systematically
reviews various synthesis methods for LFMP (e.g., high-temperature solid-state, solvothermal methods) and their
impact on material properties. Regarding modification strategies, it elaborates on key approaches: crystal facet
engineering to expose highly active planes, ion doping to optimize the lattice structure, and constructing three-
dimensional conductive networks (e.g., using MXene, carbon nanotubes, or biomass carbon) to synergistically enhance
electron/ion transport. The research from our group demonstrates specific optimization pathways. First, by employing
a mixed solvent system of Ar-H, nanobubble water (NBW) and ethanol, we effectively suppressed particle
agglomeration and Fe?*/Mn?* oxidation during synthesis. The resulting LFMP@C material exhibited enhanced
structural integrity and interfacial stability, leading to significantly improved electrochemical performance. Second, we
innovatively utilized corn stalk as a biomass carbon source to construct a continuous, porous, and wrinkled carbon
layer on LFMP particles, forming a 3D conductive network. The prepared LFMP@Cornstalk-C composite delivered a
high capacity retention of 94% after 500 cycles at 1C rate, along with excellent rate capability and lower interfacial
impedance. In conclusion, the report proposes an integrated material design strategy—encompassing solvent
engineering, crystal facet control, and conductive network construction—to synergistically improve the overall
performance of LFMP materials, providing a feasible research direction for their high-safety, high-performance, and

large-scale application.

Surface Modification of Li3InCl6 Provides Superior Electrochemical Performance for
Lithium-Rich Manganese-Based Cathode Materials
Guangdi Xu {568

Guangxi University, China

In this research, Li3InCl6 (LIC) coatings were prepared on the surface of Li1l.2Mn0.54C00.13Ni0.1302 (LMRO) particles
using a liquid phase method. Compared with OLIC@LMRO, 2LIC@LMRO exhibits better electrochemical performance.
After 150 cycles at 1C, the capacity retention rate of 2ZLIC@LMRO (87.31%) was 6.03% higher than that of OLIC@LMRO
(81.28%).



Non-Entangled Chains Enable Rapid Na+ Transport Through Ion-Traps in Gel Polymer
Electrolytes at Low Temperatures

Cheng Huang 5§
Taiyuan University of Technology, China

Polymer electrolytes are promising for all-climate rechargeable batteries due to their safety and compatibility with
high-energy-density battery systems. However, topological traps induced by chain entanglement become a major
transport bottleneck limiting continuous ion motion and interfacial charge transfer as temperature and liquid-phase
content decrease. Here, we unveil that temperature-dependent ion-traps in the entangled gel polymer are a key factor
for slow Na+ transport at low temperatures. Specifically, we propose a low-temperature-tolerant gel polymer
electrolyte, denoted as non-entangled poly(1,3-dioxolane)  (NPDOL), which  promotes sodium
bis(trifluoromethylsulfonyl)imide (NaTFSI) dissociation and provides homogeneous coordination sites for continuous
Na+ transport. Meanwhile, the non-entangled, high-entropy polymer framework decreases chain relaxation time and
expands free volume, thereby reducing the density of ion-traps and enhancing Na+ diffusion kinetics. Furthermore,
reduced ion-trap density improves the Na+ transference number (tNa+ = 0.85), resulting in a thin and uniform solid
electrolyte interphase (SEI) with improved interfacial Na+ charge-transfer. The NPDOL electrolyte exhibits high ionic
conductivity (o) of 0.25 mS cm-1 at -50 - C, enabling Na//NPDOL//Na3V2(P04)3 full cells to deliver nearly 100%

capacity retention at -40 - C.

Ir-Based Catalysts for Efficient PEMWE Hydrogen Production

Xuansheng Wang F ISkt
Taiyuan University of Technology, China

Ir-based catalysts are the benchmark for the oxygen evolution reaction (OER) in proton exchange membrane water
electrolysis (PEMWE), yet their activity and stability remain constrained by the trade-off between reaction
intermediates and structural degradation. Defect engineering, surface reconstruction, heteroatom doping and support
engineering are explored as the main strategies to break this trade-off. In this work, IrO2 was loaded by a
hydrothermal route onto Ti-doped and regulated WO3-H20 supports. X-ray photoelectron spectroscopy shows that the
W6+ feature shifts to higher binding energy while the Ir4+ features shift to lower binding energy after loading,
indicating strong electronic interaction between the iridium oxide and the TiW03-H20 support; the O 1s spectra are
resolved into metal-oxygen bond, oxygen-vacancy and surface hydroxyl components. The resulting catalyst requires an
overpotential of only 246 mV at 10 mA cm-2 with a Tafel slope of 65 mV dec-1, and shows no significant overpotential
increase after 150 h of operation. PEMWE single-cell tests further identify the optimal slurry formulation, ionomer

concentration and hot-pressing conditions.

Synergistic Engineering of Single Atoms and Defects for Selective Photocatalytic
Oxidation of Methane to Value-Added Chemical Products
Kai Sun #hE]

Tianjin University, China

Selective photocatalytic oxidation of methane with molecular oxygen offers a promising route to value-added
oxygenates. Achieving high activity and selectivity requires coordinated utilization of photogenerated electrons and
holes for reactant activation, together with controlled intermediate conversion and product release. This presentation
explores the synergistic engineering of single atoms and defects as a strategy for connecting charge-carrier transport

with selective surface chemistry. In TiO2, atomically dispersed Pd and gradient-distributed Ti3+ species are integrated



to enhance electron and hole transport cooperatively. Pd single atoms facilitate electron transfer and 02 activation,
while the Ti3+ gradient promotes hole migration from the bulk to the surface for CH4 activation. Their cooperation
enables a C1 oxygenate production rate of 8.14 mmol gcat-1 h-1 with 91.3% selectivity at room temperature,
demonstrating the importance of simultaneously improving both charge-carrier pathways. Building on this principle,
isolated Zn atoms are anchored on oxygen-deficient WO3 to construct adjacent Zn-0-W-0v ensembles for selective
formaldehyde production. The Zn-0O-W unit promotes CH4 adsorption and hole-mediated C-H cleavage, whereas
neighboring oxygen vacancies facilitate 02 adsorption and electron-driven reduction. Spectroscopic investigations and
theoretical calculations support a methoxy-mediated pathway toward formaldehyde. Thermal assistance further
promotes intermediate conversion and formaldehyde desorption, helping suppress consecutive oxidation. With only
0.02 wt% Zn, this noble-metal-free catalyst achieves a formaldehyde production rate of 8.96 mmol gcat-1 h-1 with 90%
selectivity at 150 °C. Together, these studies show how complementary functions of single atoms and defects can be

coordinated across charge transport, reactant activation, and subsequent surface reactions.

Steering Intermediate Adsorption with Dual-Site PtMo/C Catalysts for Efficient Alkaline
Hydrogen Evolution

Youyang Qu BH{&i%
Taiyuan University of Technology, China

Alkaline hydrogen evolution on Pt is limited by sluggish water dissociation and by excessive OH* coverage that blocks
the Pt sites. A dual-site PtMo/C catalyst is therefore designed so that H* and OH* adsorb on separate sites, reducing
competition for Pt, while Pt-Mo electronic interaction tunes the intermediate adsorption energies. The catalyst is
prepared by an adsorption-annealing route and verified by XRD, TEM and EDS, which indicate Mo-Pt interaction and
homogeneous elemental distribution on the carbon support. In situ Raman spectroscopy supports OH* adsorption on
Mo sites and H* adsorption on Pt sites. The catalyst delivers overpotentials of 10 mV at 10 mA cm-2 and 292 mVat1 A
cm-2, and the assembled PtMo/C || NiFe(Se)OH-BO AEM electrolyzer reaches 1 A cm-2 at 1.71 V at 60 °C, pointing to a

practical route for low-precious-metal alkaline water electrolysis.

Parallel Microfluidic Synthesis of High-Entropy Alloy Nanoparticles: High-Throughput
Preparation and Hydrogen Electrocatalysis

SRS EPAEHNHITHIRESNK: SBEHESITEEEN

Xinhang Ma 3§ffin

Guangxi University, China

This study investigates the synthesis of high-entropy alloy nanoparticles and their application in hydrogen evolution
through the following work: (1) We develop an eight-channel parallel microfluidic platform and prepare a total of 108
distinct compositions of high-entropy alloy nanoparticles under mild conditions. (2) We combine structural
characterization with molecular dynamics simulations to investigate alloy formation and the nanoparticle formation
process. (3) Using PdPtCrMnFe as a representative alloy, we evaluate its hydrogen evolution performance in acidic
media and explore the surface hydrogen spillover mechanism through density functional theory (DFT) calculations. (4)
We conduct proton exchange membrane water electrolysis tests at 1 A cm™2, achieving stable operation for over 500
hours. % AAREESHSSPOTRAIHESSHENAAREUTIE: (1) 82/\BEHTHMREFRS, &
BMFETHEIET 108 MEBSEIK T, (2) S8EEFRUESH FINFEY, ARBRASENRHER
FRiSfE.  (3) LAPdPtCrMnFe AR, TRNEMTSIERE, FHEID DFT iTEIRIYRES mmilsl. (4) 1A
em 2 NFFRRFARIRKEAENLN, SEH#BT 500 h BFIRREIET.



Biaxial Strain-Engineered Pt-Sulfur Vacancy Dual Active Sites in Pt/Mo02@Mo0S2
Architectures for pH-Universal Hydrogen Evolution

Cang Yuan =€
University of Science and Technology Beijing, China

Developing high-performance pH-universal hydrogen evolution reaction (HER) catalysts is severely hindered by the
conflicting kinetic requirements of proton reduction in acidic media and sluggish water dissociation in non-acidic
environments. Here, we report an interfacial engineering strategy to construct Pt decorated core-shell MoO2@MoS2
(Pt/MoO2@MoS2) architectures featuring biaxial-strain-regulated Pt-sulfur vacancy (Sv) dual active sites to overcome
these barriers. The catalyst exhibits ultralow overpotentials of 36, 60, and 74 mV at 10 mA cm-2 in acidic, alkaline, and
neutral media, respectively, along with outstanding long-term stability (sustaining at least 1000 hours of continuous
operation at 100 mA cm-2 in acids). Combining with density functional theory calculations, we reveal that interfacial
strain facilitates Sv formation and, together with Sv, synergistically stabilizes Pt anchoring. Within this architecture, Pt
clusters serve as the primary active centers for H* adsorption in acids and dominate the H20 adsorption/dissociation
processes in alkaline/neutral environments. Crucially, the adjacent Sv sites act as dedicated desorption channels,
facilitating hydrogen migration and recombinative release across the broad pH range. This synergistic configuration
optimizes the HER pathway by preventing the excessive occupation of Pt sites, thereby ensuring rapid kinetics and

exceptional performance.

Highly Sensitive All-Polymer Short-Wavelength Infrared Photodetectors for
Complementary Metal Oxide Semiconductor Integrated Imaging Enabled by Dual-
Acceptor n-Type Polymers

Yupu Wang EFBE

Tianjin University, China

Short-wavelength infrared (SWIR) organic photodetectors (OPDs), particularly all-polymer ones, hold substantial
commercial promise in vital monitoring and imaging. However, the development of all-polymer SWIR OPDs has been
limited by lack of high-performance n-type ultralow-bandgap polymer semiconductors. Herein, we report two dual-
acceptor polymers (ThDPP-CNBTz and ThDPP-CNBSz), with dicyano-benzothiadiazole/benzoselenidazole as strong
acceptor units, diketopyrrolopyrrole as a sub-strong acceptor unit, and thiophene as a donor moiety. Both polymers
possess ultralow optical bandgaps and deep HOMO/LUMO, making them ideal acceptor materials for all-polymer SWIR
OPDs. Owing to more efficient charge generation and transport, ThDPP-CNBTz-based all-polymer OPDs show superior
responsivity 2 0.160 A W-1 from 950 to 1,050 nm. The ThDPP-CNBSz-based OPDs show lower noise currents,
attributed to the larger thermal activation energy of dark current and lower trap density. As a result, ThDPP-CNBTz-
and ThDPP-CNBSz-based OPDs deliver similar specific detectivity, exceeding 1012 Jones in spectral range of 780 -
1140 nm and 350 - 1,240 nm, respectively. Furthermore, ThDPP-CNBTz-based stretchable OPDs show a small
performance attenuation after 1,000 cycles of stretching at 20% strain, heralding potential application in wearable

vital monitoring.



Long-Focal-Length Planar Focusing of Anisotropic Plasmons in Two-Dimensional
MoOCI2/Au Heterostructures
— 4 MoOCI2/Au REEHTERR SR RUTHIIRER T ERE

Jianqiao Zhao #X#¥&(F
Tsinghua University, China
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High-Performance Stretchable Composite Electrodes for Intrinsically Stretchable
Organic Photovoltaic Cells and Sensors
Dexia Han SEEgEE

Tianjin University, China

Stretchable electrodes, with their indispensable applications in wearable electronics—including human-machine
interfaces, flexible sensing systems, and wearable power supplies, have garnered substantial research interest.
However, the current high-performance stretchable electrodes posed challenges for their large-scale application in the
realm of flexible wearables due to the complicated and inefficient preparation methods. To reslove this need, a
straightforward and effective embedding strategy is developed to fabricate stretchable silver nanowire/thermoplastic
elastomer composite electrodes (referred to as Strem-AT), leveraging the viscoelasticity and outstanding mechanical
properties of polymer elastomers to attain remarkable stretchability, conductivity, and a smooth surface. It has been
demonstrated that these electrodes exhibit excellent tensile behavior, low surface roughness, and stable electrical
properties. This renders them well-suited for integration into stretchable sensors and intrinsically stretchable organic
photovoltaic cells (IS-OPV). Sensors based on Strem-AT demonstrated exceptional stretchability and consistent signal
output for the monitoring of human joint motion. Furthermore, the all-polymer IS-OPV demonstrated a power
conversion efficiency (PCE) of over 12.5%, as well as a PCE80% of more than 50%. Following 1000 cycles of 50% strain
cycling, the IS-OPV retained 76% of its initial PCE.

Study on STE Properties of Lead-Free Cs2ZrCl6 Scintillators Regulated by Bi3+/Mn2+
Wanting Fang 5 jiS

China University of Geosciences (Beijing), China

Lead-free zirconium-based halide scintillators are promising for X-ray detection and imaging owing to their structural
stability, defect tolerance, and solution processability. Aliovalent doping can regulate the excited states of vacancy-
ordered halide scintillators, but may also generate charge-compensating defects that promote nonradiative
recombination. Here, Bi3+/Mn2+ co-doping is used to control the defect and excitonic states of vacancy-ordered
Cs2ZrCl6. Bi3+ substitution induces local lattice distortion and introduces Bi3+-associated excitation and radiative-
decay pathways, while simultaneously increasing the tendency for chloride-vacancy formation. Temperature-

dependent photoluminescence, Raman spectroscopy, and thermoluminescence measurements show that Mn2+



redistributes the trap population, suppresses deep-trap-mediated losses, and stabilizes lattice-coupled self-trapped
excitons. Density functional theory calculations support an interstitial Mn2+-based charge-compensation configuration
that reduces the thermodynamic tendency for chloride-vacancy formation in the Bi3+-doped lattice. Consequently, the
photoluminescence quantum yield increases from 34.8% to 84.12%, and the optimized scintillator exhibits a light yield
of 56,840 photons MeV-1, a detection limit of 2.84 pGy s-1, and stable radioluminescence under continuous irradiation.
A multilayer flexible screen further achieves a spatial resolution of 30 Ip mm-1 and enables curved-surface and

underwater X-ray imaging.

Design and Performance of Mineral-Structured Luminescent Materials for Pressure
Sensing
Zhaojie Wu =JkE

China University of Geosciences (Beijing), China

Accurate and reliable pressure monitoring is essential for deep-Earth, deep-sea, and space exploration, as well as major
engineering applications. Optical manometry enables remote, noncontact, real-time monitoring through pressure-
induced changes in luminescence and is a highly promising pressure measurement technique. Although conventional
optical pressure calibration systems, exemplified by ruby, are widely used in high-pressure experiments involving
diamond anvil cells, their limited sensitivity and susceptibility to temperature fluctuations hinder high-precision
measurements under coupled pressure-temperature conditions. To address these limitations, we investigate local
coordination control of luminescent centers and multichannel pressure sensing in mineral structures, exploring the
coordinated optimization of structural design and optical readout. In Li4SrCa(Si0O4)2: Eu2+, Eu2+ occupation of
distinct Sr and Ca lattice sites produces two luminescent centers, enabling three pressure readout modes based on
spectral shift, fluorescence intensity ratio, and full width at half maximum. The Ca-site emission exhibits a redshift
sensitivity of 5.19 nm-GPa-1 in the low-pressure regime, approximately 14 times that of ruby; dual-mode detection
using luminescence intensity and lifetime further expands the available pressure sensing approaches. In Cr3+-doped,
coupled ionic substitution induces an ordered-to-disordered structural transition that weakens the local crystal field,
followed by further optimization of lattice rigidity. The resulting CaSc0.6Al1.4Si06: 0.01Cr3+ exhibits a reversible
emission blueshift over approximately 0-7.5 GPa, with a spectral-centroid shift sensitivity of 15.08 nm-GPa-1,
approximately 2.8 times that of the ordered counterpart and 41 times that of ruby, combining high sensitivity with a
broad pressure range. To mitigate temperature interference, spectral and time-gated ratiometric strategies are
introduced into Y3In2Ga3012: Cr3+. Together with a stable local coordination environment, these strategies reduce
the influence of temperature on pressure readout. The fluorescence intensity ratio and time-gated intensity ratio
achieve maximum relative pressure sensitivities of approximately 43%-GPa-1 and 51%-GPa-1, respectively. The
maximum thermal-invariance manometric factors for the two readout approaches reach approximately 7700 and 2500

K-GPa-1, respectively, demonstrating strong resistance to thermal interference.

New Manufacturing Strategy of Thickening Pipe End by Surfacing Welding to Eliminate
the Harmful Effect of Softened Zone in X80 Girth Welded Joint
Zhendan Zheng ¥fi2B

Tianjin University, China

The softened zone in the heat-affected zone governs the failure of X80 pipeline girth welded joints. A new
manufacturing strategy is proposed in which the pipe end is thickened by surfacing welding, so that the minimum
average hardness along the thickness direction is transferred from the narrow weld toe to the thickened base metal.
Systematic tensile, Charpy impact and hardness testing shows that the structural reinforcement at the weld toe shifts

strain concentration away from the softened zone, increasing the ultimate tensile strength from 644 MPa to 695 MPa



(+51 MPa) and the elongation by 2.1%. A threshold condition is established: a surfacing thickness greater than 4.7 mm
on the outer wall of the pipe end is required, with no requirement on the inner wall. In the base metal, heat-affected
zone, surfacing welding zone and weld zone the phase constitution evolves as AF+PF (small amount)+M-A -> AF+PF
(large amount)+M-A -> AF+M-A -> AF+M-A+GBF. The resulting joints satisfy the service requirements of APl 1104-
2021, and the strategy is verified by DIC strain mapping and full-scale tests.

Additive Manufacturing of Porous AlSi10Mg Material by Laser Powder Bed Fusion and
Analysis of Pore Characteristics

Shuochen Ma Sk
Beijing University of Technology, China

Additive manufacturing technology has become increasingly popular in many industrial fields due to its unique
technical advantages for producing complex parts. Incorporating porous materials is an effective strategy for
manufacturing parts with complex shapes and bending properties special properties while also meeting the need for
lightweight components. Studies have shown that controlling the manufacturing process parameters can directly
fabricate porous materials, but the underlying process basis of this method has not been clearly understood. In this
work, an Laser powder bed fusion(LPBF) experiment was conducted using response surface methodology to fabricate
AlSi10Mg porous materials. The influence of process parameters on porosity and was analyzed, and the mechanism
that affects pore morphology was discussed to explain the reason for the formation of the pore structure. The response
surface was created to demonstrate the correlation between processing parameters and porosity. The results show
that the structure of AlSi10Mg porous material prepared by LPBF is mainly composed of lack of fusion(LoF) pores,
which have good connectivity and uniformity. The instability of the molten pool caused by low energy input leads to

balling and discontinuous defects, which provides an opportunity for the formation of LoF pores.

Biomimetic Kagome-Gyroid Interpenetrating Metamaterial for Tailoring Lightweight
and Mechanical Performance

Chang Wang E#%
Beijing University of Technology, China

This work presents a novel interpenetrating Kagome-Gyroid (K-G) structure designed to optimize lightweight, high-
strength metamaterials. Inspired by natural biomimetic structures such as the microstructure of butterfly wings and
cancellous bone, the K-G structure combines the shear resistance of the Kagome lattice with the high specific strength
and stiffness of the Gyroid lattice. The optimized K-G structure demonstrates a 49.5% increase in specific energy
absorption and a 35.6% improvement in energy absorption efficiency compared with conventional metamaterials,
highlighting its potential for high-impact applications. Experiments and simulation results reveal that geometric
parameters significantly influence failure and fracture behaviour, particularly affecting energy-absorption
characteristics. The study also investigates the distribution patterns of surface roughness and internal defects during
the laser powder bed fusion (L-PBF) manufacturing process, highlighting their potential impact on the mechanical
performance of the final structure. This novel design provides a promising foundation for the development of advanced
materials with superior energy absorption capabilities, making it ideal for high-impact applications in aerospace, rail

transportation and automotive industries.



Local Dry Underwater TIG Welding for Repairing Spent Fuel Pool Walls
SRRIGHEER ST KT TIG IR EE TEHR

Feihong Zhou [F %8

Beijing University of Technology, China
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Synergistic Improvement of Microstructure and Properties of Laser-Arc Hybrid Welded
Mg Alloy via Carbon Nanotubes and Oscillating Laser Beam
Yongkang Gao 5KE

Tianjin University, China

As the ideal materials for lightweight applications, Mg alloys have been widely adopted in various high-end fields.
Nevertheless, their poor weldability and inferior weld performance restrict their practical utilization. In this study,
carbon nanotubes (CNTs) and oscillating laser beam were introduced during laser-arc hybrid welding to synergistically
tailor the microstructure and properties of Mg alloy welds. The results show that CNTs tend to agglomerate in the

high-viscosity molten pool, which deteriorates weld formation. The oscillating laser beam can stir the molten pool and



facilitate the dispersion of CNTs. Moreover, the oscillating laser beam can also eliminate pores and break dendrites.
With the combined introduction of CNTs and oscillating laser beam, the average grain size of the weld decreased from
30.3 um to 16.5 pm, and the texture intensity of the (0001) plane reduced from 9.34 to 3.17. Furthermore, the content
of precipitates increased from 0.60% to 1.76%. The homogeneity of weld microstructure was greatly enhanced, and the
coarse columnar grains near the fusion line were transformed into fine equiaxed grains. The tensile strength of the
welded joint increased from 230 MPa to 252 MPa, the elongation rose from 10.2% to 13.3%, and the microhardness
increased from 63 HV0.1 to 74 HVO0.1. In addition, the corrosion resistance of the weld was significantly improved. The
hydrogen evolution and weight loss corrosion rates decreased by more than 30%, and the corrosion current density
dropped by 50%.

Interface-Modulated Transition from {332} Twinning to Martensitic Banding in
Metastable Ti-6Mo-3.5Cr-1Zr Alloy

Fei Zhang K¢
Beijing Institute of Technology, China

The combined introduction of stress-induced o' martensitic (SIMa') transformation and deformation twinning is
critical in metastable titanium alloys for achieving high strength and superior work-hardening capability, but the
mechanistic transition between these two deformation modes remains poorly understood. In this work, we
systematically investigate the interaction between {332} twins and grain boundaries (GB) in metastable Ti-6Mo-3.5Cr-
1Zr alloy, revealing two distinct accommodation modes. {332} twinning is activated in adjacent grains separated by
low-angle GBs. With increasing misorientation angle, both SIMa' and {332} twinning become popular across GBs with
similar misorientation angles. We further evaluate the displacement gradient accommodation ability of each candidate
with respect to the GB misorientation angle and axis. When {332} twinning serves as the preferred candidate, the

misorientation axis exhibits no dependence.

Electrical Double Layer Dynamics Regulation for Maximized Electrostatic Energy
Harvesting

Zhiwei Li =5

Beijing Institute of Nanoenergy and Nanosystems, CAS, China

Distributed energy harvesting is highly desirable for powering the future Internet of Things. Water-solid
triboelectricity could directly harvest electricity from interfacial interaction, converting energy from ubiquitous water
motion, such as sweat, raindrops, and waves. The technique called as the liquid-solid triboelectric nanogenerator (LS-
TENG), however, suffers from low energy conversion amount compared to the well-researched solid-solid triboelectric
nanogenerators (SS-TENGs). We investigate the underlying reasons, revealing two interfacial charge-loss mechanisms
associated with the dynamics of the electrical double layer (EDL). Targeted mitigation strategies are proposed
accordingly. A switch-enhanced architecture achieves unprecedented average and peak power density over ultrawide
resistance matching of 1 kQ-100 MQ. This unlocks previously inaccessible applications of LS-TENGs, as demonstrated
by a droplet harvester producing ampere-level current output and a wave-energy harvester rivaling state-of-the-art SS-
TENGs.



Multifunctional Lignin-Based Anticorrosive Coatings for Metal Protection

Pingxian Feng /324
Guangdong University of Technology, China

This work focuses on the development of high-performance lignin-based waterborne epoxy (WEP) coatings to extend
metal service life. Two innovative approaches were explored: (1) utilizing the quaternized sodium lignosulfonate (QLS)
as a functional nanofiller; (2) synthesizing QLS-TiO2 nanocomposites for multifunctional WEP coating. The QLS/WEP
coating maintained a high impedance modulus (2.29 x 1076 ohm cm2) after 51 days in a high-salinity environment,
owing to the adsorption of QLS on the carbon-steel surface and the formation of a protective film through sulfonate and
quaternary ammonium groups. The QLS-TiO2 nanocomposites were further used to boost coating durability and
weather resistance: combining the stability of TiO2 with the inhibitive effect of lignin, the QLS-TiO2/WEP coating
showed excellent protection in acidic, alkaline and salt environments, and in acidic media the impedance modulus
reached 5.81 x 107 ohm cm2, three orders of magnitude higher than commercial WEP. The nanocomposites also
exhibited superior thermal stability and UV-shielding properties, improving coating weatherability. Both coatings
harness the key multifunctional attributes of lignin - UV absorption, free-radical scavenging and corrosion inhibition -

demonstrating the potential of lignin-based materials for sustainable metal protection in harsh industrial applications.

Direct Ink Writing and Multiscale Structural Design of Hybrid Aerogels for Advanced
Thermal Management and Acoustic Meta-Devices
Yao Li Z3g

Naval University of Engineering, China

Owing to their ultralow thermal conductivity and high specific surface area, aerogels hold broad promise in
microelectronics thermal management, aerospace thermal protection, next-generation energy storage devices, and
biomedical engineering. However, conventional aerogels are fundamentally constrained by their intrinsic brittleness,
difficulty in processing complex geometries, and the limited performance of monolithic homogeneous architectures
that fail to satisfy diverse application demands. To address these bottlenecks, this study proposes an autocatalytic
gelation-assisted direct ink writing 3D printing method alongside a multiscale topological design strategy. By
employing bis[3-(trimethoxysilyl)propyl]amine (BTPA) as the molecular precursor, an alcohol-water bath is
introduced to trigger in situ autocatalytic hydrolysis and polycondensation, successfully yielding hybrid aerogels with
both robust mechanical strength and superior thermal insulation. This approach offers multiple advantages, including
operational simplicity, an eco-friendly formulation, and extended ink shelf life. Leveraging this versatile manufacturing
strategy, engineering applications for thermal management and acoustic meta-devices were further developed.
Specifically, ultrathin thermal insulation enclosures were integrally printed for heat-generating microelectronic chips,
achieving highly efficient and precise localized thermal shielding. Furthermore, through the cross-scale integration of
periodic honeycomb architectures and microperforated resonant cavities, the viscous dissipation of the nanoscale
skeleton was synergistically coupled with macroscopic Helmholtz resonance, remarkably broadening the low-

frequency sound absorption bandwidth.



Vacancy-Migration-Enabled, Two-Dimensional Gate-Free Neuromorphic Devices for
High-Temperature Applications

Chenghui Wu HiZHE
Tsinghua University, China

Due to the low carrier scattering and scale-down capability, two-dimensional (2D) materials are promising for building
high-temperature neuromorphic electronics that are highly needed for performing complex tasks above 125 °C.
However, current 2D high-temperature neuromorphic devices based on conventional resistive switching mechanisms
still have key problems, e.g., severe gate leakage in three-terminal devices and a limited number of resistance states in
two-terminal devices at high operating temperatures. Here, we report a gate-free, high-temperature MoS2
neuromorphic device with up to 256 tunable resistance states, representing the state-of-the-art resistance state
number in a two-terminal device operating at high temperatures. In addition to the multi-state function, the device also
has an enhanced resistive switching ratio of ~103 at 200 °C and simulates diverse synaptic plasticities at 350 °C. Such
superior performance is enabled by Schottky barrier modulation through thermal-activated directional migration of
sulfur vacancies. The device further demonstrates remarkable potential for high-temperature neuromorphic

computing in handwritten digit recognition and reservoir-computing-based temporal data processing.

Al-Enabled Dynamic Analysis and Phase Transition Identification of Magnetic SKkyrmion
Lattices
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Shangrun Lu E&j#jii

Peking University, China
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