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About YMSC

Yau Mathematical Sciences Center

Tsinghua University

In December 2009, Tsinghua University established the Mathematical Sciences Cen-
ter, with internationally renowned mathematician Professor Shing-Tung Yau as the
director. In late 2014, China’s Ministry of Education officially approved the estab-
lishment of the YMSC at Tsinghua University. Over 17 years of development, the
YMSC has emerged as a world-class research institute. It has excelled in recruiting a
prestigious group of faculty members, nurturing a new generation of talented schol-
ars, and spearheading cutting-edge research across various disciplines within the
Mathematical Sciences.

As of March 2026, the YMSC has a total of 189 full-time faculty members and re-
searchers, including 100 faculty members (22 international faculty) and 89 post-
doctoral researchers (29 international postdoctoral researchers). Mathematical re-
search at YMSC covers five major areas and three interdisciplinary research fields.
Notably, of the six pillar research teams, the research teams in Algebra and Num-
ber Theory, Mathematical Physics, Dynamical Systems and Random Analysis have
achieved remarkable original results that contribute significantly to their respective
fields.

The YMSC boasts internationally renowned scholars, currently working at YMSC in-
cluding Shing-Tung Yau, Caucher Birkar, Nicolai Reshetikhin, Vladimir Markovic,
Kenji Fukaya and Akito Futaki. Among these esteemed members, there are two
Fields Medalists, 2 Shaw Prize Winners and five Academicians. Many promising
young mathematicians of YMSC have been recognized with various national funds
and talent support programes.

The YMSC has collaborated with the Department of Mathematical Sciences, the Qi-
uzhen College of Tsinghua University, and the Beijing Institute of Mathematical Sci-
ences and Applications, to build a top platform for mathematical education and
research, contributing to Tsinghua University’s goal of becoming one of the world-
class universities, and promoting the growth and prosperity of the mathematical
sciences in China.
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Shing-Tung Yau is a Member of the U.S. National Academy of Sciences, a Member of the
American Academy of Arts and Sciences, and a Foreign Member of the Chinese Academy
of Sciences. He is the Chair Professor of Tsinghua University, the emeritus William Casper
Graustein Professor of Mathematics and emeritus professor of physics at Harvard Univer-
sity. He has received the Fields Medal (1982), the Crafoord Prize (1994), the Wolf Prize
(2010), the Marcel Grossmann Award (2018), and the Shaw Prize (2023).



From Einstein to the Discovery of Black Holes YMSC -2026

About the Meeting
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This one-day conference traces the path from Einstein’s general relativity to today’s
understanding of black holes, bringing together observation, theory, and mathe-
matics. The scientific program will feature talks on astrophysical observations of
black holes and related phenomena; on theoretical aspects of quantum gravity and
black holes; and on mathematical developments in general relativity.

In the evening, the conference concludes with a public lecture by Sheperd Doele-
man (https://ymsc.tsinghua.edu.cn/info/1057/5304.htm), founding director of the
Event Horizon Telescope (EHT) project, whose landmark images have brought
black holes into public view and opened a new era in observational gravity.
Together, the day offers a compact journey from foundational ideas to cutting-edge
discovery - for researchers, students, and the broader public.
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Program

October 27, 2026 -Tuesday / 2026 4~ 10 H 27 H

Time

09:00-09:05

09:05-10:05

10:05-11:05

11:05-11:25

11:25-12:25

12:30-14:00

14:00-15:00

15:00-16:00

16:00-16:20

16:20-17:20

17:30-19:00

19:30-20:30

Topic Speaker
Opening Remarks Shing-Tung Yau

Morning Session Chair: Qiao-Yin Pan

In-Depth Exploration of the Extreme Universe Shuang-Nan Zhang
Large Gaps and BTZ Entropy in Discrete Modular Spectra Chi-Ming Chang
Break

The Era of Optical Interferometric Observations: . .
. . . Jian-Min Wang
Supermassive Black Holes, Binary and Satellite Black Holes

Lunch (Speakers & invited participants only)
Afternoon Session Chair: Liangyu Chen

Constraining the Yukawa Metric with Supermassive Black

Yuan Tan

Hole Systems
Weighing Supermassive Black Holes with Quasi-Periodic

. Zhen Pan
Eruptions

Break
Mathematical Foundations of Black Holes Shing-Tung Yau
Dinner (Speakers & invited participants only)

Public Lecture /| AR

From Still Images to Video: Observing Supermassive Black ~ Sheperd Doeleman

Holes on Event-horizon Scales

Note: Lunch and dinner are for speakers and invited participants only. Other participants are

kindly requested to make their own meal arrangements.
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Speakers

Shing-Tung Yau
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Professor

Yau Mathematical Sciences Center, Tsinghua University
styau@tsinghua.edu.cn

Shuang-Nan Zhang

TR

Researcher

Institute of High Energy Physics, Chinese Academy of Sci-
ences

zhangsn@ihep.ac.cn

Chi-Ming Chang

KA

Associate Professor

Yau Mathematical Sciences Center, Tsinghua University
cmchang@tsinghua.edu.cn

Jian-Min Wang

FHER

Researcher

Institute of High Energy Physics, Chinese Academy of Sci-
ences

wangjm@ihep.ac.cn
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Speakers

Yuan Tan

%

Postdoctoral Fellow

National Astronomical Observatories, Chinese Academy of
Sciences

tanyuan@bao.ac.cn

Zhen Pan

i

Associate Professor

Tsung-Dao Lee Institute, Shanghai Jiao Tong University
zhpan@sjtu.edu.cn

Sheperd Doeleman

Senior Research Fellow

Center for Astrophysics, Harvard & Smithsonian
sdoeleman@sao.si.edu
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Titles and Abstracts

09:05-10:05

In-Depth Exploration of the Extreme
Universe

Shuang-Nan Zhang (3K X{) -IHEP, CAS

In recent years, China has launched and operated several space astronomy mis-
sions such as Wukong, POLAR, Insight-HXMT, GECAM, Einstein Probe (EP), and
SVOM, embarking on a journey to explore the extreme universe, including stud-
ies on black holes. Nevertheless, numerous key scientific questions about the
extreme universe remain to be solved. These include problems related to ex-
treme origin, extreme energy, extreme celestial objects, extreme gravity, ex-
treme density, and extreme magnetic fields.

In the next 5-15 years, we plan to address and solve these questions through
several internationally leading large-scale space high-energy astrophysics mis-
sions. These include the “High Energy cosmic-Radiation Detection” (HERD) ex-
periment, to be operated on China’s space station; the enhanced X-ray Timing
and Polarimetry (eXTP) space observatory; and the “Chasing All Transients
Constellation Hunters” (CATCH) plan, consisting of about one hundred of mi-
crosatellites controlled by AL These projects are poised to bring revolutionary
advancements to the in-depth exploration of the extreme universe.
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Titles and Abstracts

10:05-11:05

Large Gaps and BTZ Entropy in Discrete
Modular Spectra
Chi-Ming Chang (5kH:PH) -YMSC, Tsinghua University

A microscopic description of pure AdSs gravity calls for a discrete spectrum
with positive integer multiplicities, a unique vacuum, and a large primary gap,
all compatible with modular invariance.

I will present a construction satisfying these genus-one requirements for every
sufficiently large real central charge (c, = cg = ¢). Starting from the modu-
lar completion of the Virasoro vacuum, the construction combines exact local
spectral repair with integer moment matching to replace a signed continuum
by a locally finite spectrum while preserving modular invariance. The result-
ing families include primary gaps exceeding ¢/12 by an amount of order ¢, as
well as gaps A1 = (¢ —1)/12 + ¢ for any fixed 6 > 0.

For the latter family, the spectral entropy agrees with the perturbative BTZ
prediction through every fixed finite order in 1/c, using the same fixed energy
smoothing on both sides and holding F/c > 0 fixed. This agreement extends
to energies where the BTZ saddle is canonically subdominant. Different mi-
croscopic spectra can share the same perturbative entropy expansion. I will
discuss the implications for pure AdSs gravity and the additional consistency
conditions required for a full CFT realization.

Based on joint work with Reiko Liu and Wen-Jie Ma.

10
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Titles and Abstracts

11:25-12:25

The Era of Optical Interferometric Ob-
servations: Supermassive Black Holes,
Binary and Satellite Black Holes

Jian-Min Wang (F£/[) -IHEP, CAS

The Very Large Telescope Interferometer (VLTI) of the European Southern Ob-
servatory (ESO) has successfully carried out optical interferometric observa-
tions of the Galactic Centre black hole as well as distant quasars.

This lecture will introduce how optical interferometric arrays can achieve fur-
ther precise observations of individual supermassive black holes (SMBHSs), bi-
nary black holes, and satellite black holes surrounding SMBHs, together with
their close synergy with gravitational waves.

Moreover, the arrays will allow us to measure geometric distances of quasars
for cosmology.

11
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Titles and Abstracts

14:00-15:00

Constraining the Yukawa Metric with
Supermassive Black Hole Systems
Yuan Tan (iE#%) -NAOC, CAS

Over the past century, general relativity has achieved great success yet faces
fundamental challenges, motivating modified gravity theories such as f(R)
gravity and entropic gravity, many of which predict a Yukawa metric with
parameters A and x.

Most existing bounds on this metric come from weak-field tests, while strong-
field constraints remain rare. We use Galactic Center S-stars and EHT black hole
shadow observations to constrain Yukawa gravity. We derive post-Newtonian
equations and perform joint fits with S2, S38 and S55, obtaining tight limits on

K.

We also extract constraints from Sgr A* and M87* shadows and discuss im-
provements expected from future ngEHT and BHEX facilities using second pho-
ton ring.

12
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Titles and Abstracts

15:00-16:00

Weighing Supermassive Black Holes
with Quasi-Periodic Eruptions

Zhen Pan (7%7%) -TDLI, SJTU

=

Quasi-periodic eruptions (QPEs) are recurrent soft X-ray flares from galactic
nuclei. More and more analyses show that QPEs are the result of collisions
between a stellar mass object (a stellar mass black hole or a main sequence
star) and an accretion disk around a supermassive black hole (SMBH). There-
fore, QPEs provides an unprecedented opportunity to trace stellar mass objects
in the vicinity of extragalactic SMBHs and consequently measure the SMBH
masses.

In this talk, I will first review QPE observations and the QPE timing method,
then outline the roadmap for weighing a large sample of SMBHs with wide-field
survey and spectroscopic follow-up instruments in the time-domain astronomy
era.

13
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Titles and Abstracts

16:20-17:20

Mathematical Foundations of Black
Holes
Shing-Tung Yau (F:ffAf) -YMSC, Tsinghua University

The mathematical theory of black holes centers on three fundamental prob-
lems: formation, stability, and uniqueness. The Oppenheimer-Snyder model
describes gravitational collapse under restrictive spherical symmetry, while
Penrose’s trapped-surface principle provides a mathematical framework, leav-
ing open its realization in general physical spacetimes. Schoen-Yau established
a deeper geometric foundation through the Einstein constraint equations, and
Yau subsequently identified an intrinsic mechanism independent of matter.
These developments provided geometric motivation for Christodoulou’s dy-
namical black-hole formation without symmetry, further advanced by recent
work of Mondal-Yau to much more general spacetimes.

I will discuss how these results connect horizon formation and stability with
classical uniqueness, toward a unified understanding of black holes and their
genericity.

14
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Public Lecture

19:30-20:30 -Tuesday, October 27

From Still Images to Video: Observing Supermassive Black Holes on
Event-horizon Scales

Sheperd Doeleman

Center for Astrophysics, Harvard & Smithsonian

Black holes are cosmic objects so small and dense, that nothing, not even light can
escape their gravitational pull. Until recently, no one had ever seen what a black
hole actually looked like. Einstein’s theories predict that a distant observer should
see a ring of light encircling the black hole, which forms when radiation emitted by
infalling hot gas is lensed by the extreme gravity near the event horizon.

The Event Horizon Telescope (EHT) is a global array of radio dishes that has now
successfully imaged the 6.5 billion solar mass black hole at the center of galaxy M87,
and the 4 million solar mass black hole at the center of the Milky Way — both ex-
hibiting the predicted strong gravitational lensing. Subsequent observations have
revealed ordered magnetic fields on horizon scales with implications on how black
holes launch relativistic jets of material.

What’s next? The next-generation EHT (ngEHT) is a project to expand the EHT in
several ways, enabling us to make full-color, high definition movies of black holes
in pursuit of the next big questions. This talk will cover the first EHT results, what
we have learned about black holes from these observations, future directions, and
progress towards realizing the ngEHT.

15
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Useful Information /| 2%{5 B

Campus Location / #F v &

Tsinghua University Campus Map / i& K2R A =

Qiuzhen College is marked on the campus map. / &/ EARH SR EBEIAE,

Venue /| 2 Contact / k&

Qiuzhen Auditorium Coordinator: Julia Feng

Qiuzhen College, Tsinghua University juliafeng@mail.tsinghua.edu.cn
THHERERAB G RADFE
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