


O

= ANNUAL
— RePORT




@k B RiroRT

Message from the Director

Jie Zhang

Director, CAS Academican

In Memory of Professor Tsung-Dao Lee: A Life of Excellence

On August 4, 2024 (local time), TD passed away peacefully at his home in San
Francisco at the age of 97. A great mind has left us, and the world of science
mourns his passing. TD embodied the philosophy of “To Probe Wu Li with Care
and Reason, Free One's Body of Concern for Credit.” Over his 62-year academic
career from 1949 to 2010, he published 324 research papers, making ground-
breaking contributions beyond his widely known Nobel Prize-winning work on
parity violation. His influence spanned particle physics, statistical physics, quan-
tum field theory, fluid dynamics, and astrophysics.

TD was not only a brilliant scientist but also a mentor and an inspiration to
many of us. To me, he was more than an esteemed scholar—he was a teacher,
a guide, and a friend. He was deeply committed to the advancement of science
in China, returning 63 times between 1972 and 2010 to foster talent and sup-
port fundamental research. His legacy is woven into the lives of those he influ-
enced.

On August 25, 2024, we held a solemn memorial service at Tsung-Dao Lee Insti-
tute to honor him. The event, organized in collaboration with Shanghai Jiao
Tong University, the Chinese Physical Society, the American Physical Society, the
International Union of Pure and Applied Physics, Peking University, Zhejiang
University, and the Institute of High Energy Physics of the Chinese Academy of
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Sciences, was attended by 2.52 million people worldwide both online and in
person. More than a commemoration, the event was a reaffirmation of our
commitment to TD’s vision. As | stated in my closing remarks: “TD accomplished
so much for science and his homeland, but his dream for TDLI—to make funda-
mental scientific breakthroughs and become a world-class research institution—

remains an ongoing mission. It is now up to us to carry it forward.”
Reflecting on 2024: Turning the Impossible into Reality

As we close 2024, | feel a deep sense of gratitude and pride for what we have
built together. Through three years of unwavering dedication, we have not only
met but surpassed the primary goals of the first five-year phase of the TDLI 2035
Vision ahead of schedule. What once seemed like a distant vision is now taking
shape before our eyes.

What makes me most proud is not just our scientific milestones but the commu-
nity we have built—the “Quest for Infinity Spirit” of relentless curiosity, the cul-
ture of TDLI as a home where talent flourishes, and the shared belief that even
the most daunting challenges are worth pursuing. 2024 was a year of transfor-
mation, where aspirations have gradually become reality and we made signifi-

cant progress on various fronts:
1. State Key Laboratory for Dark Matter Physics Approved

Since launching this initiative in late 2021, we underwent two and a half years of
rigorous preparation and refinement, revising our proposal 70 times. In June
2024, we successfully passed the review with outstanding results. This marks a
major milestone for TDLI and a historic breakthrough for Shanghai Jiao Tong

University’s physics discipline, elevating its academic standing to new heights.
2. Advancing Experimental Platforms and Observation Sites

TDLI has fully initiated the construction/upgrading of its three major observa-
tion sites. Meanwhile, the construction of three experimental platforms at our
Zhangjiang building is progressing rapidly, with instruments entering operation-

al phases and national acceptance reviews underway. The Gantt chart manage-
ment model has been instrumental in keeping these large-scale scientific pro-
jects on track.

3. Targeted Talent Recruitment: Building a High-Caliber Engineering and Re-
search Team

Over the past year, we have focused on targeted recruitment to support our
expanding research initiatives. In 2024, we welcomed 16 new researchers and
secured 35 recognitions in national, Shanghai, and Pudong talent programs.
Among them, TDLI successfully nurtured its first National Distinguished Young
Scholar, Professor Shaofeng Ge, while Academician Hong Ding led the second
phase of a major high-impact research initiative. These achievements are a tes-
tament to our strong talent foundation and growing reputation.

4. Establishing a National Center for High-level Talent Training in Physics,
Shanghai Jiao Tong University

In collaboration with the School of Physics and Astronomy, the Institute of Nat-
ural Sciences, and the Zhangjiang Institute for Advanced Study, TDLI has devel-
oped a comprehensive physics and astronomy training system. The Tsung-Dao
Lee PhD Honors Program now offers specialized honors courses, full English in-
struction for core subjects, and international exchange funding to broaden stu-
dents’ global perspectives. Our first cohort has already enrolled 85 PhD stu-
dents.

5. Diversifying Funding Sources and Expanding Strategic Partnerships

One of our long-term priorities has been securing sustainable funding through
diverse channels. We have actively engaged with national ministries, local gov-
ernments, and various stakeholders, strengthening our support base. In 2024,
we hosted nearly 100 official visits, welcoming over 3,500 guests. These efforts
have not only yielded tangible funding results but have also bolstered TDLI’s
public recognition and trust.
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Looking Ahead to 2025: Carrying Forward an Unfinished Mission

As we move into 2025, we begin the next phase of our TDLI 2035 Vision ahead
of schedule. Our goals remain ambitious—attracting the top 5% of global scien-
tists and young scholars, advancing our three major research bases, launching
new international collaborations, expanding our global research alliance, and
initiating the first phase of an advanced manufacturing laboratory.

What we are building at TDLI is more than an institute—it is a legacy that we
create together. Every milestone is not just a scientific achievement but a re-
flection of our shared dedication, passion, and perseverance. | know that for
many of us, the most fulfilling moments of 2024 were not just about the science
but about the people—the moments when we challenged ourselves, supported
each other, and felt the joy of working toward something far greater than our-

selves.

There are still great challenges ahead—unexplored frontiers, discoveries waiting
to be made. But as long as we hold onto our courage, determination, and the
belief that even the impossible is worth striving for, | have no doubt that we will
look back on these years as some of the most transformative of our lives.

To every member of the TDLI family, thank you for your unwavering dedication,
your passion, and your hard work. | look forward to stepping into the new year
with all of you, as we continue to shape a future worthy of our shared dreams.

{

Professor Jie Zhang, Academician
Director of Tsung-Dao Lee Institute
Shanghai Jiao Tong University

Fr<ZE:

ik 7K
FrK. RERISRRT

mirFEiESE, OEFHAL

LibAtiE20245F8B4H, FRESAEIBEIRFSHKE, ZFI7TES. B
B, WAERS. FEEN—4, B "RIEMERITE, WEFI%nS" 1%
B, ERFMRAE, FRERE1949FE2010FKIAFNFALERHRERT
324BHEARNIC, BRI AAMENRYEFRER "FRATE" 5, ERFY
B, FGitYE. EFme. RESIHDFIRAYIESSES T, ththEtH Trel
HMEEEEMENNEE. EXEBRSTE, FREE19725F2010F/I385F
&, 63RREFEKN, BHEEMEERINMERITHX, MEERFHEFAT. #
SRR R R T B EMROTRE, IR T AR AL,

8H25H, HMMERRNNE, AFBERRAN T FHIELEIERER
2. Xl OEREAE. FEYIEYS. XEWEFS. BRSNS NBYEERKS
2. EEARE. IRZURTRITSEEMEXGED. £IK2525 Ak E& T
RS54, MIUEM—URFERNER, BERNFRE "RESFI" BEX
BE— R EERSREHFTS: "FRIESEARFIEEMSKESS IS
FECERTAR, BFAENFRERTATERSERFZDE LIFLEERR. X
A—MURBEMATIVIREFE, HERNHERSD, XBR—1#ET.

EIf2024: 1§ "AAEE" &R “HIEE"

WE2024F R, HEEENES, RIINE=F£FF ETROIRESEND, =MW
BHRREF2035ZEIMEIE— N A ER BN EEBIRCIRAIA, 2035FESHINEE



FROM
TDLI DIRECTOR

FR<HiE

@k B RiroRT

BB, TELLIRET, BAMRATR T IRESBNZMEZREME "RIDEm" |, "HE
A%, RFEHF" NFMXW, LR "BBRRTARmAZ" HElES. 20245,
AT E=FFMEE, HERIR. HEMBAISS N ISTRMATERE,
BIEEE BHMES R,

1) REZhERiL “EEMIRIIE" £EERSERE. 20215k, HIEHTENEE
ERXRENTIF, SURFHHENESIAREMANER. B 2%, 7055
8, Hli1F2024F6 BLMMSHIRESEIRET SR, FRIIERAL, XAMNEZBUEH
RITRREGEPH—EEREER, BRXAMEAR—RHLENRE, mEEF
REFELE LHEH.

2) REHEHTRFESHHEER. BRl, FRERRATN=ARIHENAY
FRCLEEHNETR, SR, KIAFRE= LTSI ESEIET,
B EIUERREEHNTIERS, EADIERGKINER. ESEERENESH
e SEERIETRIFEEEER, BMENSIITFNERTR, SRS
ARIFREER TR,

3) EHSIEAT, ITERERIERAAAME. NEFHE BREAR
B, BMNBEIEE—URSTAERA. EERROETIRARNITIERARAAZA A
fH, 20244, BAIHSIHSEATI6A, B5NRNEER. LEBHMBERTXNS
RATIH, BEFHEEFHEUATERE, Tk WEsERN— e
FF, ¥EHFMAANSEUINSZATE.

4) BRERRVEFERSERAZIERPO. BNKSYESRIFR. B
KR FARGASKIEEN R, SBESYIEFNRESMIRSR, T FR
BIETAERERRAIEFR AN, AERIYEA S BEERSTEAM, RE
BIOFARE, TEREFE, INTUEMREEIRREES, RUBEMZME
SWME, AEFEERNE. Brl, $—MFREETENE %R 78S EEEL
.

5) HESTEMER, EEEI "R EHEDFRERRMKIZARIHE

h, MEZTRMARERERNTFNEEENR. HIIRENSEREH
. BSRBFURHSERELETERR, £HFNSTT. 20242FHEGFS
FFIEEIR, #B3500A, W5, HAINSTRAFMETNEUE T FR,

EASHRG T ERt AR ESE(E,
BE2025: LAKREZE, AMBZE

20255, HAVSRER—FLANFHERFTI2035BZMLNE =4 5FH RN
HISMER. 2025FRAIEHEHAIPLEMUARTTEERIREES: R IRNEE
BRAISBEIFIMEIMARIF R EEFFE, FHRREEH = KR UEER, &
BERAREEIETL, H—2 KEBERARTWIEER, B8 "NinbiEie=
—H" | 2NEAREESERER. M 2035 MXIEIEZ AR, 20
SETREZRIEN, HM—KER S—SHREREAFTMANOM. BE
20245, AR—BFHBRIT, &AL REMHENEZ, BSFMEDLRER
E4E. BB, HEHEEIZFRRAIZE 2035 MMENEREBBR, XHT
BERBER, ERABNARRKNE. FRESENSFSRIE—IARER
&, AN RRANIBITANES|. RERR, MEESH: RENRSERGE
B, RepiRlEERGES, ERESERSHABRLRS "BIATmAZ" B
ESMEL, BEHFRIREMARAIESGBiRRGEE, BEFAAREEX, B8
XIS B, ERAR—EPREEETIIRE.

i, BOBGE—FMARNESCHSTMEIR. H0—F, IEF0EFHE

i, EEFEE!

FREREARE T
L ERERFFRUERFAATK
3K AR



BH=x

OVERVIEW | &g

2024 FEATURE | 2024 453

RESEARCH HIGHLIGHTS | ##f5=S
DEDICATED SCIENTIFIC FACILITIES | SRfl%&E
OUR PEOPLE | ASBAMR

MAIN EVENTS | EZiEah

GRADUATE TRAINING & DEVELOPMENT | AZiE%
RESEARCH PROJECTS | B#RE

SEMINARS AND COLLOQUIA | ZARiRE
PUBLICATIONS | i€X

HONORS AND AWARDS | 532
OUTREACH AND PRESS CLIPS | #ESiR{AERE

LIST OF SCIENCE ARTS ILLUSTRATIONS | #HEEE5I&

01

23

55

8o

111

1)

131

155

173

223

229

234

A

-]

/ m o ANNUAL
— RePORT

CHAPTER

ke

%IIEW




' | OVERVIEW
CHAPTER —-2:1_-.: ﬁ

TDLI 2024: A Year of Milestones and Momentum

2024 marked a pivotal year for Tsung-Dao Lee Institute (TDLI), characterized by
rapid progress across multiple domains. As a key transitional year, TDLI success-
fully met the primary objectives of the first five-year phase of its 2035 Vision
ahead of schedule. With strong support from national ministries, the Shanghai
municipal government, and Shanghai Jiao Tong University (SJTU), the Institute
made remarkable strides in national laboratory approval, large-scale research
infrastructure, scientific discoveries, talent cultivation, international collabora-
tions, and public engagement.

National Key Laboratory Approval

After two and a half years of rigorous preparation, the National Key Laboratory
for Dark Matter Physics, jointly proposed by TDLI and the School of Physics and
Astronomy, was successfully approved. Ranking first in its final evaluation, this
achievement significantly strengthens SITU’s position in physics research.

Accelerating the Development of Major Research Facilities
TDLI has made substantial progress in advancing its major observation sites:

® The laboratory astrophysics (LAP) experimental platform: Achieved a
peak laser power of 3.13 PW, completed the installation and commissioning
of all equipment in the relativistic LAP target area, and successfully passed
national acceptance inspections. It is expected to pass the national-level
acceptance inspection in June 2025.

@ Topological Materials Experimental Research Platform: Now fully opera-
tional. All key instrument systems — including six core facilities in the clean-
room — are functioning optimally to support investigations into emergent
topological phases of matter. It is expected to pass the national-level ac-
ceptance inspection in June 2025.
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® PandaX Experiment: The 4-ton dark matter and neutrino detector contin-
ues its operations while development of a next-generation 20-ton detector
has commenced. The platform is expected to pass the national-level ac-
ceptance inspection in June 2025.

e TRIDENT Experiment: Key technology R&D is underway, and the TRIDENT
Neutrino Laboratory has been officially established in Hainan in 2025.

® JUST Spectroscopic Telescope: The detailed design phase has been com-
pleted, and construction has begun. Supporting infrastructure and subsys-
tems are progressing steadily, with first light expected in early 2026.

Breakthrough Scientific Contributions

In 2024, TDLI researchers published 455 SCl-indexed papers, including 200 high
-impact publications in Nature, Science, Nature Astronomy, and Physical Review
Letters. Notable achievements include:

® PandaX-4T Breakthrough: The experiment provided the first indication of
solar B neutrinos via coherent elastic neutrino-nucleus scattering, mak-
ing it the only Chinese research selected for the American Physical Socie-
ty’s Top 10 Highlights of the Year.

® Record Research Funding: TDLI secured unprecedented external funding,
with research grants increasing 140% year-over-year. The Institute also ob-
tained multiple first-time approvals for NSFC Basic Science Centers and Col-
laborative Innovation Research Teams.

Building a World-Class Talent Ecosystem

TDLI strengthened its research and engineering teams, recruiting 31 new facul-
ty members and securing 35 national and municipal talent program recogni-
tions. Faculty members received prestigious international and national honors,

including:



