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About ICBS

The inaugural International Congress of Basic Science (ICBS) , themed
"Advancing Science for Humanity", was held in Beijing in 2023. This
historic event marked the first international congress for basic science
wholly conceptualized and hosted within China. It brought together
leading scientists from around the world in an effort to promote
collaboration and knowledge exchange. The Congress focuses on three
branches of basic science: Mathematics, Physics, and Information Science
and Engineering. The 2025 session, scheduled for mid-July, will be the

third ICBS congress.

Shing-Tung Yau, Chairman of the ICBS, initiated the congress in response
to President Xi Jinping's call for enhanced international cooperation and
collaboration to address global development challenges. The ICBS aims to
provide a robust platform for scholars from all nations to communicate,
establish partnerships, and engage in interdisciplinary dialogue, with the
ultimate goal of advancing science for ICBS the betterment of humanity.
The congress also seeks to raise the profile of basic sciences and inspire

the next generation of young researchers and students.
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Basic Science Lifetime Award (BSLA)
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Established in 2023, the Basic Science Lifetime Award (BSLA) honors
extraordinary scientists whose work in basic science have been both
outstanding and innovative and have, over the course of the past thirty

years or more, brought about fundamental change in his or her discipline.

This top global prize for basic science has no restrictions on nationality,

sex, race or ethnicity, or age.

The Basic Science Lifetime Award, by recognizing great advances in
fundamental science, attempts to encourage scientists to remain bold and
curious in their scientific spirit of study and pursuit of the truth, and to
attract more young students to love and devote their energy to research

in basic science.
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ICBS 2025 Announcement Press Conference Held in Beijing

Six World-Renowned Scientists Honored with Basic Science
Lifetime Awards

On March 21, the 2025 International Congress of Basic Science (ICBS 2025)
announced its esteemed Basic Science Lifetime Award (BSLA) recipients
at a press conference held at Tsinghua University. 6 globally acclaimed
scientists, including Nobel laureates Samuel Chao Chung Ting, David
Jonathan Gross, Steven Chu, Turing Award winner Robert Endre Tarjan,
Fields Medalist mathematician Shigefumi Mori, Wolf Prize winner George
Lusztig were recognized for their groundbreaking contributions to
Mathematics, Physics, Information Science and Engineering.

The event was attended by Shing-Tung Yau, Chairman of ICBS; Andrew Chi-
Chih Yao, Turing Award laureate and 2024 BSLA recipient; Caucher Birkar,
Fields Medalist and professor at Tsinghua University; and Wang Yifang,
member of the Chinese Academy of Sciences. These luminaries provided
in-depth analyses of the 6 awardees’ transformative work and its
profound impact on their respective fields.

Established in 2023, the BSLA honors extraordinary scientists whose work
in basic science have been both outstanding and innovative and have, over
the course of the past thirty years or more, brought about fundamental
change in his or her discipline. This year’s recipients have each achieved
landmark breakthroughs that continue to inspire future generations of
researchers.

The 2025 BSLA in Mathematics is awarded to
Professor Shigefumi Mori
Kyoto University

“For his fundamental contributions to algebraic geometry, the Minimal
Model Program, and profound influence in the classification of higher-
dimensional algebraic varieties.”



Professor George Lusztig
Massachusetts Institute of Technology (MIT)

“For his unparalleled contributions to representation theory, and the
profound influence of the theory of Deligne—Lusztig varieties, and
Kazhdan—Lusztig theory.”

The 2025 BSLA in Physics is awarded to
Professor David Jonathan Gross
University of California, Santa Barbara (UCSB)

“For the discovery of asymptotic freedom and other pioneering
contributions to elementary particle physics and string theory.”

Professor Samuel Chao Chung Ting
Massachusetts Institute of Technology (MIT)

“For his transformative discovery of the J/{ meson, groundbreaking
contributions to space-based research, and visionary leadership in global
collaborations in experimental physics.”

The 2025 BSLA in Information Science and Engineering is awarded to
Professor Steven Chu

Stanford University



“For his transformative contributions to atomic physics, biophysics,
precision measurements, and energy innovations.”

Professor Robert Endre Tarjan
Princeton University

“For his pioneering contributions to computer science, invention of novel
efficient graph algorithms and data structures, and their profound
influence in data science.”
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Basic Science Lifetime Award in Mathematics 2025
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For his fundamental contributions to algebraic geometry, the Minimal Model Program,

and profound influence in the classification of higher-dimensional algebraic varieties.
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BSLA Announcement

It is with great honor that we recognize Shigefumi Mori, a towering figure
in  mathematics whose groundbreaking contributions to algebraic
geometry have reshaped the discipline and inspired generations of
mathematicians. Born on February 23, 1951, in Nagoya, Japan, Mori’s
journey from a curious student to one of the most influential
mathematicians of our time is a story of brilliance, perseverance, and
transformative innovation. Renowned for his fundamental work in the
birational classification of three-dimensional algebraic varieties, Mori’s
pioneering research has had a profound impact on the field, earning him

the prestigious Fields Medal in 1990.

Mori completed his Ph.D. in 1978 at Kyoto University under the guidance
of Masayoshi Nagata, with a thesis titled "The Endomorphism Rings of



Some Abelian Varieties." Early in his career, he held visiting positions at
several leading institutions, including Harvard University, the Institute for
Advanced Study, Columbia University, and the University of Utah. In 1990,
he became a professor at Kyoto University, where he has continued to

influence the field through his research and mentorship.

Mori’s most celebrated achievement is his contribution to the extension
of the classical theory of minimal models, originally developed for
algebraic surfaces, to dimension three. This work, known as the Minimal
Model Program, allows for the classification of three-dimensional
algebraic varieties by introducing controlled singularities. His innovative
approach has opened new avenues for research in higher-dimensional
algebraic geometry, and the Minimal Model Program remains an active
and vital area of study.

In addition to his mathematical contributions, Mori has played a
significant role in the global mathematical community. He was elected
President of the International Mathematical Union (IMU), becoming the
first leader of the organization from Asia. His leadership has helped to
promote international collaboration and advance the field of mathematics

worldwide.

Mori’s accolades extend beyond the Fields Medal. In 2021, he was
awarded the Order of Culture, one of Japan’s highest honors, in
recognition of his exceptional contributions to mathematics and culture.
Through his groundbreaking research, leadership, and dedication to
advancing mathematical knowledge, Shigefumi Mori has solidified his

legacy as one of the most influential mathematicians of the modern era.



As a professor at Kyoto University, Mori has been a dedicated mentor,
nurturing the next generation of mathematicians and ensuring that his
legacy will endure. His unwavering commitment to excellence, innovation,

and collaboration exemplifies the very best of the mathematical spirit.

Today, we celebrate Shigefumi Mori—a visionary mathematician, a
transformative leader, and an inspiration to us all. His work has not only
advanced the frontiers of knowledge but also strengthened the bonds that
unite the global mathematical community. It is with immense pride that
we present the 2025 Basic Science Lifetime Award to Shigefumi Mori, a

true luminary of our field.
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Basic Science Lifetime Award in Mathematics 2025
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For his unparalleled contributions to representation theory, and the profound

influence of the theory of Deligne—Lusztig varieties, and Kazhdan—Lusztig theory.



“2025 FEHFNBEUTFAZEALRTARGHFRTE «
B %1 (George Lusztig), UFBREFZT I, RHITURM KT
B ) H9E TR R 2 SR AR

PR, T 1946 £5 20 HBEAEZ B RIHFXMA KA. A
— L EBRFERRKAYRRAEHANEFRZ —, PHEEAEAHE
BB A gE. BT FHmalE A, MR mREFZ UIERE K,

PR R E A RS T A I ik K ¥, 1968 FHEFL¥
W, REEHEAFTPAFEIEHLFNL, ELZ 7K - MFT
(Michael Atiyah) 7 & « #i % /& (William Browder) #3355 T, T
1971 & T & T x T & & X & W 4 &% Novikov’ s Higher
Signature) W WX, X—TIERILT 2RV A 4, A ERF
M—RFI R RE R T &0,

FHEBNEE R E T T RN, & 7 2 1 RBE  Hecke
REFEFHANFRZF. 20 DL 70 £RK, 5 FHRR « EF]E
(Pierre Deligne) &1 %X B HEFE-FH#HEE N, EHT FHH
[REETE, AWERFRETLERET —PBANERESR, 5
W, REJUAMAsHFTFA LT £ T RITHTH.

1990 4, FHTFEARE T EFHNBEERA, X—RBHHE
UERTREEY. MENECHARABRAE R, i, TR Y
7 Kazhdan-Lusztig % F . Lusztig-Vogan £ WX . * T RHE#H T
B A FROT R AEATHY Lusztig BAELE, B £ T HIT .,
HEERARESN T R RNEREBE LR, THLARTR. HF
PR R E A ST BB R T RE T S HT e B



EARBEI¥RN M« $RBLEFHR, I F T HL ¥
G AER, BN BT R RECF BRI . R v R R RO
H, WEWMERZIER, FEEELNERLTRENSE,

PHHEEGREN L LT, GFARREE (1985 F). 5 &

F (1999 ), #EF « HFERLEHRFE (2008 F), k£
BF X (2014 F) FIR R KX (2022 ), R £ FERMFRR L.
(EZASH¥REL. REEZRFRE L% L Mog FANM K
B, RUZEEZMBRR, REEHRFFHWE AT,

Tt PHERNITEREETRFWER, $TRFARANBIRKE
Ak, BT —RX—ROEFER. CHFHEN, SRFHE,
AR TR E SR, A AR, Bl 2025 R FL H R E
RTYBEFRFOITTHE T « PEHS, WHFHRERRII LT #
ZRFREE, RESEHEFFRBLE,

TeH]

BSLA Annoucement

It is with great honor that we celebrate George Lusztig, a mathematician
whose profound and far-reaching contributions have transformed the
landscape of representation theory, algebraic geometry, and related fields.
Born on May 20, 1946, in Timisoara, Romania, Lusztig’s journey from a
young student to one of the most influential mathematicians of our time
is a testament to his extraordinary intellect, creativity, and dedication to

the pursuit of knowledge.

Lusztig’s academic journey began at the University of Bucharest, where he

earned his undergraduate degree in 1968. He then moved to the United



States to pursue his Ph.D. at Princeton University under the guidance of
Michael Atiyah and William Browder, completing his thesis on Novikov’s
Higher Signature in 1971. This early work showcased his exceptional talent
and set the stage for a career marked by groundbreaking discoveries and

deep insights.

Lusztig’s most celebrated contributions lie in the field of representation
theory, particularly in the study of algebraic groups, Hecke algebras, and
guantum groups. His pioneering work on the Deligne-Lusztig theory in the
1970s, developed in collaboration with Pierre Deligne, revolutionized the
understanding of representations of finite groups of Lie type. This theory
provided a powerful framework for constructing and analyzing
representations, with profound implications for number theory, algebraic

geometry, and combinatorics.

In 1990, Lusztig introduced the concept of canonical bases for quantum
groups, a groundbreaking development that connected representation
theory to other areas of mathematics and physics. His work on canonical
bases, along with his development of the Kazhdan-Lusztig
polynomials, the Lusztig-Vogan polynomials and the Lusztig conjecture on
characters of irreducible representations of algebraic groups, has had a
lasting impact on the field. These contributions not only advanced the
theoretical foundations of representation theory but also opened new
avenues for research in geometric representation theory, mathematical

physics, and beyond.

Lusztig’s influence extends beyond his research. As the Abdun-Nur



Professor of Mathematics at the Massachusetts Institute of Technology
(MIT), he has mentored many students and collaborators, inspiring them
to explore the frontiers of mathematics. His lectures and writings are
renowned for their clarity and depth, making complex ideas accessible to

a wide audience.

Throughout his career, Lusztig has been recognized with numerous
prestigious awards, including the Cole Prize in Algebra (1985), the Brouwer
Medal (1999), the Leroy P. Steele Prize for Lifetime Achievement (2008),
the Shaw Prize in Mathematics (2014), and the Wolf Prize (2022). He is a
member of the National Academy of Sciences, the American Academy of
Arts and Sciences, and the Royal Society, among other distinguished
institutions. These accolades reflect not only his intellectual brilliance but

also his profound impact on the mathematical community.

George Lusztig’s work has redefined the boundaries of mathematics,
bridging diverse fields and inspiring generations of mathematicians. His
legacy is one of innovation, rigor, and a relentless pursuit of understanding.
It is with deep admiration and gratitude that we present the 2025 Basic
Science Lifetime Award to George Lusztig, a true mathematical pioneer,
whose transformative contributions will continue to shape the future of

mathematics for years to come.
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Basic Science Lifetime Award in Physics 2025
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For the discovery of asymptotic freedom and other pioneering contributions to

elementary particle physics and string theory.
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BSLA Announcement

It is with immense pride and admiration that we honor David Jonathan
Gross, a preeminent figure in theoretical physics whose groundbreaking
contributions have profoundly shaped our understanding of the
fundamental forces of nature. Born on February 19, 1941, in Washington,
D.C., Gross has dedicated his life to unraveling the deepest mysteries of
the universe, earning him a place among the most influential physicists of

the modern era.

Gross’s academic journey began at the Hebrew University in Jerusalem,



where he earned his bachelor’s degree in 1962. He then pursued his Ph.D.
at the University of California, Berkeley, under the guidance of Geoffrey
Chew, completing his thesis on the high-energy behavior of strong
interactions in 1966. This early work foreshadowed his lifelong fascination
with the fundamental forces and particles that govern the cosmos. After
completing his doctorate, Gross held a Junior Fellowship at Harvard,

where he began to establish himself as a rising star in theoretical physics.

Gross’s most celebrated achievement came in 1973, when he and his
student Frank Wilczek, in parallel with David Politzer, discovered the
property of asymptotic freedom in quantum chromodynamics (QCD). This
groundbreaking discovery revealed that the strong nuclear force, which
binds quarks together to form protons and neutrons, becomes weaker at
shorter distances. This insight made possible a theoretical understanding
of the strong force, making it possible to complete the Standard Model of
particle physics. It also revolutionized the general understanding of
guantum field theory. For this monumental contribution, Gross, Wilczek,
and Politzer were awarded the Nobel Prize in Physics in 2004. Their work
remains a cornerstone of modern physics, influencing countless

experiments and theoretical developments.

Beyond his work on asymptotic freedom, Gross has made significant
contributions to string theory, quantum field theory, and the unification
of fundamental forces. His discovery of heterotic string theory, with Jeff
Harvey, Emil Martinec, and Ryan Rohm, helped establish string theory as
a leading framework for understanding quantum gravity and the potential

unification of all fundamental forces. Gross’s ability to bridge deep



theoretical insights with experimental implications has made him a central

figure in the quest for a unified theory of physics.

Throughout his career, Gross has held distinguished positions at Princeton
University, where he served as the Thomas Jones Professor of
Mathematical Physics, and at the Kavli Institute for Theoretical Physics
(KITP) at the University of California, Santa Barbara, where he served as
director from 1997 to 2012. Under his leadership, KITP became a global
hub for collaborative research, fostering groundbreaking discoveries and

nurturing the next generation of physicists.

Gross’s contributions have been recognized with numerous accolades,
including the Dirac Medal, the Harvey Prize, and the MacArthur Fellowship.
He is a member of the National Academy of Sciences, the American
Academy of Arts and Sciences, and numerous other prestigious
institutions. His influence extends beyond his research, as he has been a
passionate advocate for science education, international collaboration,

and the role of science in addressing global challenges.

David Gross’s legacy is one of intellectual brilliance, visionary leadership,
and unwavering dedication to the pursuit of knowledge. His work has not
only advanced the frontiers of physics but also inspired countless
scientists to explore the deepest questions of the universe. It is with
profound respect and gratitude that we present the 2025 Basic Science
Lifetime Award to David Gross, a true giant of theoretical physics, whose
contributions will continue to illuminate the path of scientific discovery

for generations to come.
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Basic Science Lifetime Award in Physics 2025
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Massachusetts Institute of Technology
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For his transformative discovery of the J/{ meson, groundbreaking contributions to
space-based research, and visionary leadership in global collaborations in

experimental physics.
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BSLA Announcement

It is with profound respect and admiration that we honor Samuel Chao
Chung Ting, a pioneering physicist whose groundbreaking discoveries
have profoundly advanced our understanding of the fundamental building
blocks of the universe. Born on January 27, 1936, in Ann Arbor, Michigan,
and raised in China, Ting’s journey from a determined student to one of
the most influential physicists of the modern era is a story of perseverance,

intellectual brilliance, and transformative contributions to science.



Ting’s academic journey began at the University of Michigan, where he
earned his bachelor’s degree in physics and mathematics in 1959,
followed by a Ph.D. in physics in 1962. His early work in particle physics
demonstrated his exceptional talent and set the stage for a career marked
by groundbreaking discoveries. After completing his doctorate, Ting held
research positions at the European Organization for Nuclear Research
(CERN) and Columbia University, where he began to establish himself as a

rising star in the field.

Ting’s most celebrated achievement came in 1974, when he led a team of
researchers at the Brookhaven National Laboratory in the discovery of the
J/Y particle. This groundbreaking discovery, made independently by Ting’s
team and a group led by Burton Richter at the Stanford Linear Accelerator
Center (SLAC), provided the first experimental evidence for the existence
of the charm quark, a fundamental particle predicted by the quark model.
The discovery of the J/{ particle confirmed the existence of the fourth
quark and played a pivotal role in the development of the Standard Model
of particle physics, which describes the fundamental particles and forces
of nature. For this monumental contribution, Ting and Richter were jointly

awarded the Nobel Prize in Physics in 1976.

Beyond his work on the J/{ particle, Ting has made significant
contributions to high-energy physics through his leadership of major
international experiments. In 1995, he initiated the Alpha Magnetic
Spectrometer (AMS) project, a state-of-the-art particle physics detector
designed to study cosmic rays and search for evidence of dark matter and
antimatter in space. The AMS, installed on the International Space Station

in 2011, represents one of the most ambitious and sophisticated



experiments in the history of physics. Ting’s vision and determination have
made the AMS a cornerstone of modern astrophysics and cosmology, with

the potential to revolutionize our understanding of the universe.

Throughout his career, Ting has held distinguished positions at the
Massachusetts Institute of Technology (MIT), where he is the Thomas
Dudley Cabot Institute Professor of Physics. His leadership and mentorship
have inspired countless students and collaborators, fostering a legacy of

excellence and innovation in the field of particle physics.

Ting’s contributions have been recognized with numerous accolades,
including the Ernest Orlando Lawrence Award, the De Gasperi Award, and
the Golden Plate Award. He is a member of the National Academy of
Sciences, the American Academy of Arts and Sciences, and the Chinese
Academy of Sciences, reflecting his profound impact on the global

scientific community.

Samuel Ting’s legacy is one of intellectual curiosity, relentless
determination, and transformative discoveries. His work has not only
advanced the frontiers of physics but also inspired generations of
scientists to explore the deepest mysteries of the universe. It is with deep
gratitude and admiration that we present the 2025 Basic Science Lifetime
Award to Samuel Ting, a true giant of experimental physics, whose
contributions will continue to illuminate the path of scientific discovery

for years to come.
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For his transformative contributions to atomic physics, biophysics, precision

measurements, and energy innovations.



“2025 FEEBHFH TN EGF FL T 8RR T AW
FRAFX (Steven Chu), UFKBHAEREIR., TR, FHHTHHHY
BT T . 7

R, 1948 42 A 28 HHATXET#EMER Z 4. Wik
R—ARBENREAHER, WRERGBRRRWE E£E, 224
R HEBRABRNAEAY . EFBNEESAE S, UK
HeREARBRWEASE 4.

AT 1970 EZ AR A FRBERF SWENFu, MEH
NN A F A RIER R FE £, 1976 F % RR FHEFE
T MEFHART T ELALERLFENE LR AIHAELE S
HE AR, HHEBRE—RIIRBELINELT Ea.

1980 FR, RHXERFHAAHNSHEEFHATRMBE T
TRl TIE, AR E LR ZF R . XTH R 8 REXH TURE
BEFEFELE TR, WOFFICEEEFREAREHER, FHEA
HEBHENTE BBARBEAN T A TRFTHEARENAR,
HETHE., EFHHEAURKE-FHEMEERSHARRET B
SEw Ak, BT RTEGEH B, ARXEGHFTE - HE-HES
(Claude Cohen-Tannoudji) Fojk & « FF AR « AL HT (William
Daniel Phillips) F[E %A 1997 &3 R E F K,

WA, RRXEED FATHAEME ST L FHEFRRTAE, U
BEERMZFETRMEHEL T A THR. 1588188 A ¥4,
MERERTTAFARIE, EWHRGHBEREEARE, EAITT AN
HAGEENHBRT R MEENEY NFSEMFNEZR T,



W T AMHEREBA . BB A R BRAR F T 613 R A

2009 E 2013 48, R A BELEXENBEERHAFR, £E
ELBREERETK. 0B THRAFFRBEIARE, XHE—F
FIRBH & 15T, (73X 4 3R AE IR K B B9 B IR 61k

RPN AEF, KX HEHEEAF. MK FETF R
RECHEEABRZLRE (E4) SEEFRIM, i Aa
AT BG AR 2R BT B &, iR F AR
% ¥R XA

AMXYRKFESHE, AFHEL. HFEREREL. &S
T4, REFEHERAFRER L. xBEASHFRE L. FEHF
et REEZFHEFRAERLURAMEINERHFRAIAER
+,
AEXRIEEANCIFEN ., SLWARA, URRTAKE
ARBEHRCEEL, N TEARBERETRFSIRNER, T#
T AR FELREIREALAFTH IR, UK 2025 55 £
MELGBRRERTXUEFL N ERHRFR, BT S
WA ETIRNAR, WAXXHAGHRRNEFEE,

\

i
=
X

&

=

BSLA Annoucement

It is with great honor that we celebrate Steven Chu, a trailblazer in science
and engineering whose groundbreaking contributions have transformed
our understanding of energy, climate, and technology. Born on February
28, 1948, in St. Louis, Missouri, Chu’s journey from a curious student to a

Nobel laureate, policymaker, and global leader in sustainable energy is a



testament to his extraordinary intellect, creativity, and commitment to

addressing the world’s most pressing challenges.

Chu’s academic journey began at the University of Rochester, where he
earned his bachelor’s degrees in mathematics and physics in 1970. He
then pursued his Ph.D. in physics at the University of California, Berkeley,
completing his thesis on atomic physics in 1976. His early work
demonstrated a remarkable ability to bridge theoretical insights with
experimental innovation, setting the stage for a career marked by

groundbreaking discoveries.

Chu’s most celebrated scientific achievement came in the 1980s, when he
developed laser cooling and trapping techniques for atoms. This
groundbreaking work, conducted with his colleagues at Bell Laboratories,
allowed scientists to slow down and manipulate atoms using laser light,
effectively cooling them to temperatures near absolute zero. This
breakthrough enabled the study of atomic behavior with unprecedented
precision and laid the foundation for advancements in quantum physics,
atomic clocks, and the development of Bose-Einstein condensates. For
this transformative contribution, Chu was awarded the Nobel Prize in

Physics in 1997, alongside Claude Cohen-Tannoudji and William D. Phillips.

Beyond his Nobel Prize-winning work, Chu has made pioneering
contributions in the studies in biology and polymer physics at the single-
molecule level, and in energy science and engineering. As a professor at
Stanford University, he pioneered research in renewable energy,

bioenergy, and energy efficiency, focusing on solutions to combat climate



change. His interdisciplinary approach, combining physics, chemistry, and
biology, has led to innovative advancements in solar energy, battery

technology, and carbon capture.

Chu’s impact extends beyond academia. From 2009 to 2013, he served as
the U.S. Secretary of Energy under President Barack Obama, becoming the
first scientist to hold this position. During his tenure, Chu championed
investments in clean energy technologies, advanced research and
development initiatives, and promoted international collaboration to

address global energy challenges.

Throughout his career, Chu has held distinguished positions at Stanford
University, the University of California, Berkeley, and the Lawrence
Berkeley National Laboratory, where he served as director. His mentorship
has inspired countless students and researchers, fostering a new
generation of scientists and engineers dedicated to solving global

challenges.

Chu’s contributions have been recognized with numerous accolades,
including the Humboldt Prize, the King Faisal International Prize, and the
Karl Compton Medal. He is a member of the National Academy of
Sciences, the American Academy of Arts and Sciences, the American
Philosophical Society, a foreign member of the Royal Society and five other

academies of Science or Engineering.

Steven Chu’s legacy is one of innovation, leadership, and a relentless



pursuit of solutions to humanity’s greatest challenges. His work has not
only advanced the frontiers of science and engineering but also inspired a
global movement toward sustainability and energy innovation. It is with
deep admiration and gratitude that we present the 2025 Basic Science
Lifetime Award to Steven Chu, a true visionary, whose contributions will
continue to shape the future of engineering and the world for generations

to come.
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For his pioneering contributions to computer science, invention of novel efficient

graph algorithms and data structures, and their profound influence in data science.
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BSLA Annoucement

It is with great pride and admiration that we honor Robert Endre Tarjan, a
trailblazer in computer science and engineering whose groundbreaking
contributions to graph algorithms and data structures have fundamentally
reshaped the field of information science. Born on April 30, 1948, in
Pomona, California, Robert Tarjan’s journey from a passionate student to
one of the most influential figures in information science is a testament to

his brilliance, creativity, and lasting impact on the field.



Tarjan’s academic journey began at the California Institute of Technology
(Caltech), where he earned his bachelor’s degree in mathematics in 1969.
He then pursued his Ph.D. in computer science at Stanford University
under the guidance of John Hopcroft (on sabbatical from Cornell), Robert
Floyd, and Donald Knuth, completing his thesis in 1972. His early work on
graph algorithms and data structures foreshadowed the profound
influence he would have on the field. Tarjan’s ability to combine deep
theoretical insights with practical applications has been a hallmark of his

career.

Tarjan’s most celebrated contributions lie in the design and analysis of
efficient algorithms and data structures. His work on graph algorithms,
particularly his development of depth-first search and strongly connected
components, revolutionized the field of computational graph theory.
These algorithms are not only foundational to computer science but also
widely used in applications ranging from network analysis to compiler
design. His collaboration with John Hopcroft on planarity testing and
graph decomposition further cemented his reputation as a pioneer in the

field.

In the 1970s and 1980s, Tarjan introduced several groundbreaking data
structures, including the Fibonacci heap, which remains one of the most
efficient implementations of priority queues, and the splay tree, a self-
adjusting binary search tree with remarkable performance guarantees.
These innovations have had a profound impact on algorithm design,

enabling faster and more efficient solutions to a wide range of



computational problems. Tarjan’s work on amortized analysis, a technique
for analyzing the average performance of algorithms over time, has also

become a cornerstone of theoretical computer science.

Tarjan’s influence extends far beyond his research. He has held
distinguished positions at institutions such as Cornell University, Stanford
University, Princeton University, and NEC Research Institute, where he has
mentored countless students and collaborators. His ability to inspire and
guide the next generation of computer scientists has left an indelible mark

on the field.

Throughout his career, Tarjan has been recognized with numerous
prestigious awards, including the Turing Award in 1986, often regarded as
the Nobel Prize of computing, which he shared with John Hopcroft for
their fundamental contributions to the design and analysis of algorithms
and data structures. He is also a recipient of the Nevanlinna Prize in
Information Science, the Paris Kanellakis Theory and Practice Award, and
the Blaise Pascal Medal, among others. Tarjan is a member of the National
Academy of Sciences, the National Academy of Engineering, the American
Academy of Arts and Sciences, and the American Philosophical Society,
reflecting his profound impact on both theoretical and applied computer

science.

Robert Tarjan’s legacy is one of innovation, rigor, and a relentless pursuit
of excellence. His work has not only advanced the frontiers of computer
science but also transformed the way we approach computational

problems. It is with deep respect and gratitude that we present the 2025



Basic Science Lifetime Award to Robert Tarjan, a true innovator, whose
contributions will continue to shape the future of information science and

engineering for generations to come.
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ICBS BSLA Laureates

2023-2025
Mathematics
Shigefumi Mori
2025
George Lusztig
Andew Wiles
2024

Richard S Hamilton

2023 David Mumford

Physics

David Jonathan Gross

Samuel Chao Chung Ting

Edward Witten

Alexei Kitaev

Information Science

& Engineering

Steven Chu

Robert Endre Tarjan

Andrew Chi-Chih Yao

Leslie G. Valiant

Adi Shamir



EARHAA S R RS

Sk

el

A

Fr il

BT SRETE B « SR

JEMIR « AR

YR £

7R

A

JRRR IR T2

R

UEiiPNCE

FHE K 5

HAE 50 K% Kavli PMU B 5T



BSLA Committee

Mathematics
Given name Last name Affiliation
Chair Shing-Tung Yau Tsinghua University
Co-chair Caucher Birkar Tsinghua University
Co-chair Nikolai Reshitikhinn Tsinghua University
Andrew Wiles Oxford University
Andrei Okounkov Columbia University
University of California
Richard Schoen
at Irvine
Committee Melissa Liu Columbia University
Members Alessio Figalli ETH Zurich
Nigel Hitchin Oxford University
Mark Kisin Harvard University
Duong Phong Columbia University

Hiraku Nakajima IPMU
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BSLA Committee

Physics

Chair

Co-chair

Committee

Members

Given name

Juan

Shing-Tung

Edward

Alexei

Subir

Gian

Greg

Hirosi

Peter

Takaaki

Peter

Yifang

Last name

Maldecena

Yau

Witten

Kitaev

Sachdev

Giudice

Moore

Ooguri

Zoller

Kajita

Jenni

Wang

Affiliation

Institute for Advanced Study

Tsinghua University

Institute for Advanced Study

California Institute of Technology

Harvard University

CERN

Rutgers University

California Institute of Technology, IMPU

University of Innsbruck

Kavli IPMU, University of Tokyo

CERN

The Chinese Academy of Sciences
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BSLA Committee

Information Science and Engineering

Chair

Co-chair

Committee

Members

Given name

Joseph

Shing-Tung

Adi

Leslie

Noga

Yurii

Moshe

Jerry

Huajian

Xiang

John

Last name

Sifakis

Yau

Shamir

Valiant

Alon

Nesterov

Vardi

Zheng Li

Gao

Zhang

Pendry

Affiliation

University of Grenoble

Tsinghua University

Weizmann Institute of Sciences

Harvard University

Princeton University

CUHK (SDS, Shenzhen) and

Corvinus University (Hungary)

Rice University

Microsoft Research

Tsinghua University

Hong Kong University

Imperial College London
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2025 ICBS Frontiers of Science Award (FSA)

The Frontiers of Science Award,established in 2023, honors top research,
with an emphasis on achievements from the past ten years which are both
excellent and of outstanding scholarly value.The award covers three major
fields: Mathematics, Theoretical Physics, and  Theoretical Computer
Science and Information Sciences, with a focus on 40 key areas of basic and

applied science research.

The award trophy bears the inscription"Pursue Truth and Strive for
Perfection".It aims to inspire more young scholarsto look to the frontiers
of basic science, set goals to obtain breakthrough results as early as
possible, and contribute wisdom and energy to humankind's study of the

mysteries of the natural world.

Visit the official ICBS website to view the list of 2025 FSA winners.

Website:www. icbs. cn


https://www.icbs.cn/
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2025 International Congress of Basic Science Unveils Frontiers
of Science Award

On March 21, the 2025 International Congress of Basic Science announced
the recipients of the Frontiers of Science Award in Beijing. This year's
award recognizes 148 outstanding papers in the field of basic science,
with over 600 award-winning authors hailing from universities, research
institutions, and enterprises in over 20 countries and regions, including
China, the United States, France, Japan, the United Kingdom, Switzerland,
Finland, South Korea, Italy, Germany, and Russia.

The Frontiers of Science Award, established in 2023, honors top research,
with an emphasis on achievements from the past ten years which are both
excellent and of outstanding scholarly value.The award covers three major
fields: Mathematics, Theoretical Physics, and Theoretical Computer
Science and Information Sciences, with a focus on 40 key areas of basic
and applied science research. Notably, researchers from 13 Chinese
universities and research institutions, including Tsinghua University, the
Chinese University of Hong Kong, Fudan University, and the Chinese
Academy of Sciences, received a total of 17 awards—8 in mathematics,
1 in theoretical physics, and 8 in theoretical computer and information
sciences.

Among the award recipients are some of the world’s most renowned
scientists, including Fields Medalists Caucher Birkar, Maxim Kontsevich,
and Maryna S.Viazovska, Breakthrough Prize in Fundamental Physics

winners Anton J. Zensus and Huib Jan van Langevelde, and Wolf Prize

winner in Physics Bertrand Halperin. The award also highlights emerging
young scientists, such as Daniele Semola, Yang Zhenbin, and Li Penghui,
female scientists including Luisa Verdoliva, a prominent figure in image
processing and machine learning, and S. Josephine Suh. leading Al
research and deployment companies OpenAl and FAIR (Fundamental Al
Research) at Meta are among the recipients of this year's award.

The selection process for the award was conducted by an international
panel of distinguished scientists. The mathematics category was evaluated
by experts including Fields Medalist Hugo Duminil-Copin, and Wolf Prize
winner Richard Schoen.Theoretical physics evaluations included



contributions from Ashoke Sen, a Breakthrough Prize winner, and Gary
Horowitz, a member of the U.S. National Academy of Sciences. Theoretical
computer science reviews were led by Godel Prize winners Teng Shang-
Hua and Andrei Bulatov, along with Jie Tang, a professor at Tsinghua
University and founder of Zhipu Al.

Over the past few months, the academic committee has adhered to
scientific rigor, fairness, and strict criteria and selected 148 outstanding
academic papers: 86 in mathematics, 26 in theoretical physics, and 36 in
theoretical computer & information sciences.

Professor Shing-Tung Yau, highlighting the significance of the award,
stressed on the importance of broader opportunities for basic science in
China. He noted that the Frontiers of Science Award not only provides a
global perspective on cutting-edge research in basic science but also
serves as a platform for Chinese scientists to showcase their work to the
international community. It aims to help China's younger generation gain
a broader view of the world's scientific development. Yau expressed his
hope that the award will foster a fair and objective research evaluation
system, motivate young scholars to seek the essence of science, and set
an example for future generations.

The award trophy bears the inscription"Pursue Truth and Strive for
Perfection". It aims to inspire more young scholars to look to the frontiers
of basic science, set goals to obtain breakthrough results as early as
possible, and contribute wisdom and energy to humankind's study of the
mysteries of the natural world.



