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Jussieu, 17 (2018), no. 2, 397-417.
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[10] (with L. Topley and J. J. Villarreal) The centre of the modular affine vertex

algebra at the critical level, Adv. Math. Vol. 461, Feburary 2025, 110052.
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BRI AT — VA% | Navier-Stokes HHEIZJE L TH OS5 HERXD
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OIS N TWT, ERFMABR CTE L Burgers 7% 5 B CAHUF T
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H3 28, REROELT, HOHMUEE GEEMMEE BV T) Gauss B%L
FOvD, LIEHIZL S, BlL, kKOL 707 7 4 )Vid, Gauss BIELD near-
identity Th %, UMD BRI, WEAREZZEHIZL Y, HOMHEOBEHE
EBYGEINZ L) BARIICIRET 52 & TH D [1]o S 512, BUEMATIT
FEEHWT, A OB COHUEZ RS L7z [9]. £72, 1 RIC Burgers /5
RIS LT, L<HLNTWRIHEREETIE 2V HEHOCHERIZ O W TR
L, ZN0SG iR | THREL I L 2FEE L [2]. BTMHB
DT A4 7714, Navier-Stokes FIERDKETHICOBEHATX 5 [3, 4], F72,
WY Burgers HREARICOWTRMB L BT 21TV, BOHEM 7O 77 A V%
HET 5 near-identity = P> 5 HEXZEH L, ZO#IEN 21772 [5].
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NFFEAT, 3 RITIICE LT b BUEAT BB L 2 SRR dEff v Tdb % o
Navier-Stokes & Burgers FTEX DHifE
2R JC Burgers UL, KTV P v VIROIRED T CTHIFERIIFAE T
L) BIRTHESTHL (WbWwD Cole-Hopf #%AL) . 175, Navier-
Stokes HREAXIITHES TRV EEZLNTWE, HIZIE, 2 KITIHDOEGE,
Navier-Stokes /2 O FRIHO M LA AL & 90 FE iz & & 5 Z & T, Burgers
FHREXEEMeREONL, 22T, MifEfr#HEficZfbses i
LoT, —ffbshic FEEMEREDFPESNL, 29 LT, TSR
LI TRBVWROWE % #Efi/ X7 A5 —IC Ko THfE L, Hld52¢L
MTE D [8]o 3RITHUZDWT S, AR —RILIZ X 22D T %o
HAAEXOERIE ZBRT 3 720 O HRIBDEE
INT XA B ALZ T, MIET IO 7215 1E Navier-Stokes /7 #27 % §
EEAT IR 3 5 o IERSIER OB A 1 IEREIH 2 Se & I s, 1B%
PHREEX L Z LD SN TV A [Constantin (1986) ] A UNORLEIZH D 2 A
DERT HWE LIS VB EZITo72L 25, ROFEP Do
720 1) XTRIEL HEH T DEE, KN H > THBEPR X 5, 2) TOBE
R IR I & 72 LR S ISHE VR BRI BIIC R 2 50 2D 2 L 13 Navier-
Stokes RO RREMOBYE L EEHNTH S [7].
L REFRAFREXDBEEL/INY L TIH T —DBHROFHD G
2 KIC Navier-Stokes FHERIHED, BTV 2%, Ba20fEx o, #@E
ERY T AH T, BHISEL LI — BT B IEEEEET
HEHWT, Z#NOO5MEMOE S %, ik EEICBIAL 5 Wasserstein
ERBELZ & o TR 1T %0
[1] K. Ohkitani and R. Vanon, “Self-similar source-type solutions to the three-
dimensional Navier—Stokes equations,” Proc. R. Soc. A. 478 (2022) 20210527.
[2] K. Ohkitani, “Self-similarity in turbulence and its applications,” Phil. Trans. R.
Soc. A 380 (2022) 20210048.
[3] K. Ohkitani, “Remarks on the principles of statistical fluid mechanics,” Phil.
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principle and dynamical scaling,” Phys. Rev. E 101 (2020) 013104.

[5] K. Ohkitani, “Self-similar solutions to the hypoviscous Burgers and SQG
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[6] K. Ohkitani, “Numerical comparison of two-dimensional Navier-Stokes flows
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124607.

[7] K. Ohkitani, “Numerical study on how advection delays and removes
singularity formation in the Navier-Stokes equations,” Nonlinearity 37 (2024)
055002.
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Too TOPRIZEY, EBREF R TLERFIIBNTHEDN TV LIEER T IV
TN ZALDEHERETH 5 2 L P EGRMNIRIES Nz, BB TV TY) X 4ITE
BREEICBWCT VLT TNy TRATITIVITY XALTH LN, 75 L4
TN TDRDIEY vy TVTEONG o L BIENLDOMPIZONTO



FE28 |Wn

MR R ER 21T o 720 # MW RER L LT Ramanujan 7 > 5 A7 + — 7 28
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##I%  David A. Croydon (Probability Theory)

My research is based in probability theory, with a particular focus on random
walks in random environments. Models in this area have been widely analysed,
with motivation coming from the study of disordered media in physics and complex
networks in computer science, for example.

In this report, I will discuss some recent projects that I have been involved with
concerning the cover time of random walks. The cover time, that is, the time taken to
explore the entire state space, is a natural quantity to study for a stochastic process, and
a question that arises naturally in various applications is how it behaves asymptotically
for a sequence of random walks on graphs of increasing sizes. However, the cover time
is not always an easy quantity to understand. Indeed, even when one has a functional
scaling limit for a sequence of random walks, the scaling of the cover time can not
typically be read off from this, since such results do not take into account the fine
structure of the paths of the processes.

As a fundamental example, together with George Andriopoulos (New York
University Abu Dhabi), Vlad Margarint (University of North Carolina) and Laurent
Menard (Paris-Nanterre University), I derived the scaling limit of the cover time for
random walks on graphs converging to the so-called Brownian continuum random tree
(CRT) [1]. This latter object is central in modern probability; it is a tree-like fractal
metric space that arises as the scaling limit of many random graphs in critical regimes.
As just one example, one could consider a branching process with a critical (mean
one), finite variance offspring distribution, conditioned to be large. The CRT is also
conjectured to be the scaling limit of high-dimensional critical percolation clusters. Our
main result was derived by combining a careful analysis of the local times (occupation
density) of the limiting diffusion (which is a continuous stochastic process that lives
on the limiting CRT) with an argument involving the statistical self-similarity of the
structure; this allowed us to transfer known results about random walk and local time
convergence to the cover time.

As a second example of interest, I derived a scaling limit for the cover time of the
A -biased random walk on a binary tree of depth # with A <I; this is a process that,

when at a vertex other than the root or a leaf of the tree in question, has a probability of
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jumping to the parent vertex that is A times the probability of jumping to a particular

child [2]. The distributional limit of the cover time was described in terms of a jump

process on a Cantor set that can be seen as the asymptotic boundary of the tree. This
conclusion complements previous results obtained when 4 > 1, where the limit is non-
random.

Concerning the future, there are many further questions concerning the cover time
that remain. Particularly when the cover time has a scaling limit that is random, the
picture is far from complete, even in the case of tree-like graphs. And, beyond this, the
situation seems even more challenging.

[1]  G. Andriopoulos, D .A. Croydon, V. Margarint and L. Menard, On the cover
time of Brownian motion on the Brownian continuum random tree, preprint
appears at arXiv:2410.03922 (2024).

[2]  D.A. Croydon, Scaling limit for the cover time of the A-biased random walk on
a binary tree with A <1, preprint appears at arXiv:2410.20776 (2024).
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[1] A weighted linear matroid parity algorithm, SIAM Journal on Computing, 51
(2022), pp. STOC17:238-STOC17:280. (with S. Iwata)

[2]  An algorithm for (n-3)-connectivity augmentation problem: jump system
approach, Journal of Combinatorial Theory, Series B, 102 (2012), pp. 565-587.
(with K. Bérczi)

[3] The generalized terminal backup problem, SIAM Journal on Discrete
Mathematics, 29 (2015), pp. 1764-1782. (with A. Bernath and T. Matsuoka)

[4]  Max-flow min-cut theorem and faster algorithms in a circular disk failure
model, Proceedings of the 33rd Annual IEEE International Conference on
Computer Communications INFOCOM 2014), 2014, pp. 1635-1643. (with K.
Otsuki)

[5] Weighted triangle-free 2-matching problem with edge-disjoint forbidden
triangles, Mathematical Programming, Series B, 192 (2022), pp. 675-702.

69



70

HERRRATERZRAN RS 2025

[6]  The disjoint paths problem in quadratic time, Journal of Combinatorial Theory,
Series B, 102 (2012), pp. 424-435. (with K. Kawarabayashi)

[7]  Linear min-max relation between the treewidth of an H-minor-free graph and
its largest grid minor, Journal of Combinatorial Theory, Series B, 141 (2020),
pp. 165-180. (with K. Kawarabayashi)

[8] A proof of Cunningham’s conjecture on restricted subgraphs and jump systems,
Journal of Combinatorial Theory, Series B, 102 (2012), pp. 948-966. (with J.
Szabg, and K. Takazawa)

[9]  Optimal general factor problem and jump system intersection, Mathematical
Programming, Series B, 210 (2025), pp. 591-610.

[10] Covering intersecting bi-set families under matroid constraints, SIAM Journal
on Discrete Mathematics, 30 (2016), pp. 1758-1774. (with K. Bérczi and T.
Kiraly)
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[1]  Asymptotic profiles of mean zonal flows generated by thermal convection of
Boussinesq fluid in a rapidly rotating thin spherical shell. Icarus, 420 (2024)
116154. (with Y. Sasaki, K. Ishioka, T. Enomoto, K. Nakajima, and Y.-Y.
Hayashi)

[2]  Horizontal length of finite amplitude thermal convection cells with temperature-
dependent viscosity. Phys. Earth Planet. Inter., 344 (2023) 107103 (with H.
Okuda)

[3]  Superrotation of Titan’s stratosphere driven by the radiative heating of the haze
layer. Astrophys. J., 928 (2022) 149 (18pp) (with M. Sumi, W. Ohfuchi, H.
Nomura and Y. Fujii)

[4]  Assesment of critical convection and associated rotation states in models of
Sun-like stars including a stable layer. Astrophys. J., 893 (2020) 83 (15pp) (with
A. S. Brun and M. Yamada)

[5]  On destruction on a thermally stable layer by compositional convection in the
Earth’s outer core, Front. Earth Sci. (2018) 6:192 (with Y. Sasaki)

[6] Influence of surface displacement on solid state flow induced by horizontally
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heterogeneous Joule heating in the inner core of the Earth, Phys. Earth Planet.
Inter., 241 (2015) 15-20.

[7]  Effects of latitudinally heterogeneous buoyancy flux conditions at the inner
boundary on MHD dynamo in a rotating spherical shell, Phys. Earth Planet.
Inter., 223 (2013) 55-61 (with Y. Sasaki, S. Nishizawa, and Y.-Y. Hayashi)

[8]  Physical interpretation of spiralling-columnar convection in a rapidly rotating
annulus with radial propagation properties of Rossby waves, J. Fluid Mech.,
614 (2008) 67-86.

[9] SPMODEL: A series of hierarchical spectral models for geophysical fluid
dynamics, Nagare Multimedia (2006) http://www.nagare.or.jp/mm/2006/index
en.htm (with M. Odaka, K. Ishioka, M. Ishiwatari, Y.-Y. Hayashi and
SPMODEL Development Group)

[10] Mean zonal flows excited by critical thermal convection in rotating spherical
shells, Geophys. Astrophys. Fluid Dyn., 90 (1999) 43-77 (with Y.-Y. Hayashi)
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[1]  Patrick Baillot and Kazushige Terui. Light types for polynomial time
computation in lambda calculus. Inf. Comput, 207(1): 41-62, 2009.

[2]  Kazushige Terui. Computational ludics. Theor. Comput. Sci. 412(20): 2048-
2071, 2011.

[3]  Kazushige Terui. Semantic evaluation, intersection types and complexity of
simply typed lambda calculus. Proceedings of RTA 2012, 323-338, 2012 (best
paper award).

[4]  Agata Ciabattoni, Nikolaos Galatos and Kazushige Terui. Algebraic proof
theory for substructural logics: Cut-elimination and completions. Ann. Pure
Appl. Logic, 163(3): 266-290, 2012.

[5] Damiano Mazza and Kazushige Terui. Parsimonious Types and Non-uniform
Computation. Proceedings of ICALP 2015, 350-361, 2015.

[6]  Ryota Akiyoshi and Kazushige Terui. Strong Normalization for the Parameter-
Free Polymorphic Lambda Calculus Based on the Omega-Rule. Proceedings of
FSCD 2016, 5:1-5:15, 2016.

[7]  Paolo Baldi and Kazushige Terui. Densification of FL chains via residuated
frames. Algebra Universalis, 75(2): 169-195, 2016.

[8]  Agata Ciabattoni, Nikolaos Galatos and Kazushige Terui. Algebraic proof
theory: Hypersequents and hypercompletions. Ann. Pure Appl. Logic, 168(3):
693-737, 2017.

[9]  Kazushige Terui. MacNeille Completion and Buchholz’ Omega Rule for
Parameter-Free Second Order Logics. Proceedings of CSL 2018, 37:1-19, 2018.

[10] FH—H. 2 Ea—F3HFRILNL00 KFEER» S &
7T AOME, FAL, 2015 4R
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[1]  Local structure of an elliptic fibration, Higher Dimensional Birational
Geometry, pp. 185-296, Adv. Stud. Pure Math. 35, Math. Soc. Japan, 2002.
[2]  Global structure of an elliptic fibration, Publ. RIMS Kyoto Univ. 38 (2002),
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Zariski-decomposition and Abundance, MSJ Memoirs 14, Math. Soc. Japan,
2004.

(with Y. Lee) Simply connected surfaces of general type in positive
characteristic via deformation theory, Proc. London Math. Soc. 106 (2013),
225-286.

A variant of Shokurov's criterion of toric surface, Algebraic Varieties and
Automorphism Groups, pp. 287-392, Adv. Stud. in Pure Math. 75, Math. Soc.
Japan, 2017.

(with Y. Lee) Grothendieck duality and @ -Gorenstein morphisms, Publ. RIMS
Kyoto Univ. 54 (2018), 517-648.

Singularity of normal complex analytic surfaces admitting non-isomorphic
finite surjective endomorphisms, Osaka J. Math. 60 (2023), 403-489.

On normal Moishezon surfaces admitting non-isomorphic surjective
endomorphisms, preprint RIMS-1923, Kyoto Univ., 2020.

On the structure of normal projective surfaces admitting non-isomorphic
surjective endomorphisms, preprint RIMS-1934, Kyoto Univ., 2020.
Outstanding problems on normal projective surfaces admitting non-isomorphic

surjective endomorphisms, preprint RIMS-1943, Kyoto Univ., 2021.

Piotr Pstragowski (Homotopy theory)
Program-Specific Associate Professor (Hakubi)

My research centers around homotopy theory and the way it interacts with arithmetic

and algebraic geometry. I study this interaction from several perspectives, and I

highlight a few in this report.

A powerful tool in this subject is the theory of deformation infinity-categories such

as synthetic spectra, which informally interpolate between stable homotopy theory and

number theory [1]. In a current joint project with William Balderrama, we are working

on an unstable analogue of this construction, which one could call synthetic spaces [2].

These are expected to have a variety of applications, in particular:

1.

2.

item enable “cofibre of 7 ” ([3]) calculational techniques in the study of the
unstable Adams spectral sequence,
give a purely topological description of the unstable cellular motivic category,

building on the upcoming work of Asok-Bachmann-Hopkins on the Wilson space
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conjecture.

As we show in our upcoming work, such unstable deformations can be constructed
in a variety of contexts. Keeping track of the resulting functoriality is a particularly
subtle problem, and involves a non-trivial amount of (o, 2)-category theory.

A different instance of the relationship between homotopy theory and algebraic
geometry is given by the weight filtration, which is a canonical filtration on the
cohomology of algebraic variety arising from resolution of singularities and algebraic
compactification. In previous joint work with Peter Haine we were able to show that
over the complex numbers, such a weight filtration exists in the spectral context; that
is, as a canonical filtration on the stable homotopy type itself [4].

In a joint paper with Toni Annala from this year, we were able to extend this
construction into mixed characteristic, constructing in particular a canonical weight
filtration on logarithmic prismatic and syntomic cohomology [5].

In chromatic homotopy theory proper, one problem I've been particularly interested
is the Hahn-Wilson conjecture on spectra of fp-type, which describes them as generated
by a particularly simple example known as the truncated Brown-Peterson spectrum.
This is related due to the proof of the higher analogues of Quillen-Lichtenbaum due to
Hahn and Wilson, which gave interesting new examples of spectra of fp-type. In joint
work with David Lee, we are able to prove a chromatically localized variant of the
Hahn-Wilson conjecture, and deduce the original conjecture at height one [6]. Along
the way, we are also able to show the existence of K(n)-local finite complexes with
particularly regular rings of homotopy groups.

[1]  P. Pstragowski, Synthetic spectra and the cellular motivic category, Invent.
Math. 232 (2023), no. 2, pp. 553-681.

[2]  W. Balderrama, P. Pstragowski, Unstable synthetic deformations, To appear

[3] R. Burklund, D. C. Isaksen, and Z. Xu, Classical stable homotopy groups of
spheres via F,-synthetic methods, Peking Math. J. (2025), pp. 1-23.

(4]  P.J. Haine and P. Pstragowski, Spectral weight filtrations, arXiv preprint
arXiv:2309.15072 (2023).

[5]  T. Annala and P. Pstragowski, A note on weight filtrations at the characteristic,
arXiv preprint arXiv:2502.19626 (2025).

[6] D.J. Lee and P. Pstragowski, The monochromatic Hahn-Wilson conjecture,
arXiv preprint arXiv:2410.08029 (2024).
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[1]  Existence of nongeometric pro-p Galois sections of hyperbolic curves, Publ.
Res. Inst. Math. Sci. 46 (2010), no. 4, 829-848.
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AT EE 48X (Arithmetic Geometry)

My research interests lie in Arithmetic Geometry and Number Theory. I currently
study p-adic Hodge theory, Galois representations and K theory.

In number theory, especially in Langlands Program, a central question is: Which
Galois representations come from algebraic geometry? It is conjectured by Fontaine
and Mazur that the key condition is “potentially log-crystalline”. In the mid 1990’s, a
highly nontrivial case of this conjecture was proved by Wiles, namely the Taniyama-
Shimura conjecture. Today, the Fontaine-Mazur conjecture in dimension two for the
rational field is settled, as a result of various works in the past decades, including our
work [3].

In fact, the condition “log-crystalline” was rooted in the study of comparison
between p-adic étale cohomology and crystalline cohomology, the so-called
comparison theorem in p-adic Hodge theory, initially known as Grothendieck's
mysterious functor, which was proved in various generalities. In [1], we have
adapted the approach of pro-etale site to prove the comparison for cohomologies with
non-trivial coefficients, and also in the relative setting. For comparison theorems over
more general bases, and for the integral versions of these results, the use of higher
categories becomes inevitable. Such an approach also naturally leads us to the study of
motives and K-theory. My current focus is the calculation of étale cohomology of
arithmetic schemes via K-theory and higher class field theory.

P-adic Hodge theory also has applications to (families of) automorphic forms. In [5]
we obtain a construction of eigenvarieties in dimension two over arbitrary number
fields via p-adic Hodge theory. In [4], we have managed to construct pieces of
eigenvarieties in the Siegel-Hilbert setting.

[1]  Crystalline comparison isomorphisms in p-adic Hodge theory: the absolutely
unramified case, Algebra and Number Theory, 2019 (7), 1509-1581. (Joint with
J. Tong)

[2]  The overconvergent Eichler-Shimura morphisms for modular curves, preprint.
(Joint with H. Diao)

[3]  The Breuil-Mezard conjecture for non-scalar split residual representations,
Annales Scientifiques de I'Ecole Normale Superieure 48, 2015 (4), 1381-1419.



FE28 |Wn

(Joint with Y. Hu)
[4]  C.-P. Mok and F. Tan, Overconvergent family of Siegel-Hilbert modular forms,
Canadian Journal of Mathematics 67, 2015 (4), 893-922. (Joint with C.-P. Mok)
[5]  Families of p-adic Galois representations. MIT thesis, 2011.
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Bh# Zeinab Galal (Theoretical computer science group)

My research is mainly focused on semantics of programming languages and it lies at
the intersection of computer science, mathematical logic, category theory and
combinatorics. The aim is to use mathematical structures to model programs in order to
both prove properties of programming languages and enrich their syntax and
expressiveness.

When considering richer semantical models, 1-categories are not always sufficient to
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capture their compositional properties and we are led to work in a bidimensional setting
with the various notions of 2-categories, bicategories or double categories. In
denotational semantics, using bidimensional categorical structures further allows to
study program execution steps as primitive objects since they become explicit
2-morphisms carrying information on program reductions. The 2-dimensional approach
also provides an important connection with combinatorics through the notion of species
of structures.

I have first worked during my PhD thesis on the denotational semantics of A
-calculus and linear logic, and afterwards on fixpoint theory. One of my main current
objectives is to develop the theory of bicategorical fixpoints and trace. Fixpoints play
an important role to reason on recursively defined programs and to model data types
obtained by induction or coinduction. Fixpoints operators are also connected to traced
categories which capture the notion of feedback for cyclic computation and is also used
in physics (most notably in quantum computing) and in topology with knot theory.

My aim is to generalize the existing theory to dimension two in order to study their
dynamical properties and establish new connections with cyclic lambda-calculi, higher
categories and topology.

[1]  On Computational Indistinguishability and Logical Relations, with Ugo Dal
Lago and Giulia Giusti, 22nd Asian Symposium on Programming Languages
and Systems (APLAS 2024)

[2]  Combining fixpoint and differentiation theory, with Jean-Simon Pacaud Lemay,
39th Annual ACM/IEEE Symposium on Logic in Computer Science (LICS
2024)

(3]  Stabilized profunctors and stable species of structures, with Marcelo Fiore and
Hugo Paquet,Logical Methods in Computer Science, Volume 20, 2024

(4]  Fixpoint operators for 2-categorical structures, 38th Annual ACM/IEEE
Symposium on Logic in Computer Science (LICS 2023)

[5]  Fixpoint constructions in focused orthogonality models of linear logic, with
Marcelo Fiore and Farzad Jafarrahmani, 39th Conference on Mathematical
Foundations of Programming Semantics (MFPS 2023)

(6] A Combinatorial Approach to Higher-Order Structure for Polynomial Functors,
with Marcelo Fiore and Hugo Paquet, 7th International Conference on Formal
Structures for Computation and Deduction (FSCD 2022)

[7] A Bicategorical Model for Finite Nondeterminism, 6th International Conference
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on Formal Structures for Computation and Deduction (FSCD 2021)

[8] A4 Profunctorial Scott Semantics, 5th International Conference on Formal
Structures for Computation and Deduction (FSCD 2020)

(9]  Ilyashenko algebras based on transserial asymptotic expansions, with Tobias

Kaiser and Patrick Speissegger, Advances in Mathematics, Volume 367, 2020
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2025.

[2]  Chenjing Bu, Daniel Halpern-Leistner, Andrés Ibafiez Nufiez, and Tasuki Kinjo.
Intrinsic Donaldson- Thomas theory. I. Component lattices of stacks. arXiv
preprint arXiv:2502.13892, 2025.

[3]  Chenjing Bu, Andrés Ibafiez Nufiez, and Tasuki Kinjo. Intrinsic Donaldson-
Thomas theory. II. Stability measures and invariants. arXiv preprint
arXiv:2502.20515, 2025.

[4]  Tasuki Kinjo. Dimensional reduction in cohomological Donaldson-thomas
theory. Compositio Mathematica, 158(1):123-167, 2022.

[5]  Tasuki Kinjo. Virtual classes via vanishing cycles. Geometry & Topology,
29(1):349-397, 2025.

[6]  Tasuki Kinjo and Naoki Koseki. Cohomological y -independence for Higgs
bundles and Gopakumar- Vafa invariants. Journal of the European
Mathematical Society, 2024.

[7]  Tasuki Kinjo, Hyeonjun Park, and Pavel Safronov. Cohomological Hall
algebras for 3-Calabi-Yau categories. arXiv preprint arXiv:2406.12838, 2024.

Bh# B XKRT (B - RWROTESIER

EAMGER 70 7 T 2B EOSBICHEN AT LT, (1) R
HOME oW, (2) ABSMTEOBRB L RIS gL L%
ToTWnh,

(1) Ti&, AR OME—PERRIGIZBE S 598 21T o 720 BRI OME—EIZ
MLCIE, 7747 b= arewylFEHCIAT, AARTIE L&
KABEDO—FDO+ 552 WSz Lz 2] — kIS, ®/AREISITAHR
B - R i % IRARE) ST EERAY - JEEIR SRR L, ZoWE
=T 52 L FERHICBVTAREN 2 EREZ RO 2 OWZE TR R/
RE O LT, /INRB T & R ARRB S~ T b 7200+ 5560 % 5 272,
F 72, MGECIER/AARE) T & KA OB T2 2 MEEFEs R S
D, INER—HL TV EXEMHFOFERFEZLZE2EHL, HilzaF

93



94

HERRRATERZRAN RS 2025

FErREL.

A HORIGIZE L TIE, 2 DD HE% 2 AB AERERDHIS S 5 7280 DK
1 7% o dethe & BIRICS- 2 2 BERIML A 2SR L 72 (4]0 RIS, FREEENER
VAT ATHAHINITEPIBIT B, PR & e AR & v
DO AY, TIITHEEICFETRE] & v ) RIEMZMEO T T—%T 5
R MWMBAC L 720 T HFRHIMI IR AT — M ICHE L s, (ZIEHESEICH) T
AEZ & SR XL FESHRE LTI CTERA 2L TE S, 20X %
ERmO—BOERIZH HHEEL, AHHMEATHL L7,

Q)fu,Rﬁﬁﬁfﬁbﬂé?»jufA%%&@%%mmmbmAﬁo
ETIVIRA T )V T 1) X 4 PDR (Property Directed Reachability) (&, /v— N7«
TRV T MY T ORE @%&ﬁ?étb@?»:UzAf%@ R W
DV IN— KA L 728 e bl o — FTRUGE ST /ze €070, o
AT LANOYERPA ST R, EHINZHFE SN TW 2, £2°T, B4Rk
RA—FETFICAL L), Hmﬁ%ﬁ ?é%%%%%xﬁ[ﬂ0b®%%
b 5FEL T, PDRSEET 272012 A7 Ao 72 TR OFHE DS
BThrHIERWLH,IC Lt[ﬂoit,%+m/xTAi DRHHZS 2 %
TeHOOMEL RV E RN L, S RO MiAMEICE Wiz 5 2 L1
Lo T, #7zZ MM PDR ZHRE L 72,

MR T, Y AT LOIWBECOFEMIEZIER & TH B BUEMIEIZOWT
b, TOERMEE NI Bl A R L7 (5] BBk AL S A

W&o THRA B HIETTE S, 215 2MEMICEARTE 2%z
NETHEEL TP o7z, TOFETIE, MMM Z MRS HBICH2
FRERD LTI EFL—KILL, ThE2GRBEFIC#EATSZ LT,
BRI D G ZMRIICEHAB L2, 2518, ZOEREERIET 27200
RN AR Y A A By

A, FERCHEEOS TN S [ RIS E] (EB L, #6120
I AR ERROMEE HigL THIEZ 0D TV 5,

[1] Mayuko Kori, Flavio Ascari, Filippo Bonchi, Roberto Bruni, Roberta Gori, and
Ichiro Hasuo. Exploiting adjoints in property directed reachability analysis. /n
CAV (2), volume 13965 of Lecture Notes in Computer Science, pages 41-63.
Springer, 2023.

[2]  Mayuko Kori, Ichiro Hasuo, and Shin-ya Katsumata. Fibrational initial algebra-
final coalgebra coincidence over initial algebras: Turning verification witnesses
upside down. In CONCUR, volume 203 of LIPIcs, pages 21:1-21:22. Schloss



FE28 |Wn

Dagstuhl - Leibniz-Zentrum fiir Informatik, 2021.

[3]  Mayuko Kori, Natsuki Urabe, Shin-ya Katsumata, Kohei Suenaga, and Ichiro
Hasuo. The latticetheoretic essence of property directed reachability analysis.
In CAV (1), volume 13371 of Lecture Notes in Computer Science, pages 235-
256. Springer, 2022.

[4] Mayuko Kori, Kazuki Watanabe, and Jurriaan Rot. Initial algebra
correspondence under reachability conditions, 2025.

[5] Mayuko Kori, Kazuki Watanabe, Jurriaan Rot, and Shin-ya Katsumata.
Composing codensity bisimulations. In LICS, pages 52:1-52:13. ACM, 2024.

Bhg #)Il mEk (BEGER, HEGRBTEOHR)

*kifigb KRBT, £BERZIRIA < ﬁﬁ LTwb, IRE0 I —HEHESR

IZHRIZEBR 2 Rf o T X 7298, & CIEERRIY AT Langlands T*ﬁ@ﬂi_

L%)EXV)#E/\J“CV‘ZQO %l 21X, Bertoloni Meli & ®ILFEWIFETIX, VbW D L
NG RXA=F —DET 274 LOEREOEOREER Hecke BHRE & A /ST >
MEDBBRIZOWTIHANTW A, BFIZOWTIE [9] 22 Mo Leake & DX
EHBEICOWTORY 8] EINSD00EMNLIERTH S,

Bhatt-Morrow-Scholze (%, p #EA_ LD BETTRLHHAITH L, Fontaine D EF
L7z p ISR A, \CREEROH L aktn Y M e ML, #pik
Hodge BHFw O BATNY 72 BEfR 2 HEJE S 272, [1] TI&, 156 OfROKES %
LERITCDEA IR L7z (Cesnavidius & DI [FTFIE) Bhatt-Morrow-Scholze
(&, FUREITLOYEIZ, Breuil-Kisin JIFERR O I k€0 2 — ORI b M)
L, & 502 Bhatt-Scholze (7)) AXT 4 v 7 AKRETT— &) LWkl
AEBAL TS, [4] & [5] TEIMEERMIIBITL 7)) AT 403
AREO Y —DOMEHDILEE Yao & R L 720

EREHED 3R ET D — 122V T Kottwitz DFAD 2V Z 2 & BT %
HHEEPM SN TS, IE T, Serre FAHR Taylor-Wiles @ B D —fik
Lz ERI, CNOOHBEBROFENREIR D FEAICHE SN TV S,
Caraiani-Scholze (£ 2D L= % ) A LRI LT, Hecke fEF2DS [—i%
W] ZarsEay —HIZOWTOHEBERL I L7z, [7] TIX, Fargues-
Scholze (2 & V) 383 & 172 /5 FT Langlands 5F 0 O RAMLOHFwHmZISH T 5 2 &
T, Caraiani-Scholze BIOHBEIIZH LT 7u—F % 5 2, B9 E %
Br< 2l Lze (F72, [6] TIIRAENZHRED I REDT Y — D Weil
BEEAIZ DWW T, Fargues-Scholze DEFH 25452005 2 & # &% L 72,) Shin &

95



96

HERRRATERZRAN RS 2025

» [10] TR VIRSNAHERFEZRRL, PasEny— (H50iE
KA AREOTY =) OREORERERMEIE LRI AT v b O
HWTHE TS, R SNHE TR OV TG & HEEIZEL TV b,
(2] TIABRE LD K3 MO H OO Tate T Z G L 720 (FFEERIIA,
TR L o) KiEZ, ZOMROEEL L CKIMEOHTED
Hodge FH#EFHEEZM5E L7z [3]6
[1] The Ai"f—cohomology in the semistable case, Compositio Math. 155 (2019)
2039-2128. (with K. Cesnavicius.)

[2]  CM liftings of K3 surfaces over finite fields and their applications to the Tate
conjecture, Forum Math. Sigma 9 (2021), €29. (with K. Ito and T. Ito.)

[3] The Hodge standard conjecture for the self-products of K3 surfaces, J.
Algebraic Geom. 34 (2025), 299-330. (with K. Ito and T. Ito.)

[4]  Logarithmic prismatic cohomology I, preprint.

[5] Logarithmic prismatic cohomology II, preprint. (with Z. Yao.)

[6]  Eichler-Shimura relations for local Shimura varieties, preprint.

[7]  On the generic part of the cohomology of local and global Shimura varieties,
preprint.

[8]  Inequalities characterizing distinguished unipotent orbits, preprint. (with A.
Bertoloni Meli and J. Leake.)

[9]  A-parameters and eigensheaves, Oberwolfach Reports.

[10] On the non-generic part of the L>-cohomology of locally symmetric spaces,
preprint. (with S. W. Shin)

B iR FX (GRS

I AR AR O FERRAMIC B L2 FE o TB Y, BRI, &7 — V(e
LU, ZOISHOWMEEIT> TV b, BIEE TOMEKRKRIZLLTOMHEY) TH
5o

Mt 7 — SOV O STIRT, Belyi 71 A FALE RIS p ERBFE LD
(FeBl 2 FligE ) B AR 0 PR SCASBE S 2 53R 2 1570 9 2 AT, 2R
F—RICL o THEIN TV, [1] TlX, T Belyi 7 A 7LD H 5O
AEDEER GAE DR Mmmwx7W)%mAAb@ AR 7 — N
AT BT A EEHLOBRZ VTS L, 2L T, B hbERS
NTWBIHREMRG] 3 RORMIYIEARTENDI Galois (EA»HFHEI NS,
HIEEAR DX Galois #£72> 5 Grothendieck-Teichmiiller #E~ 0 HLGF 13 4 HLE 2~ |



FE28 |Wn

EV) BTEAOIGH : (a) Y. André I X > TERMLEI N2 Z ORED p #F
BRI B Bxtind 2 o Bk a2 ot ([1]), %O, (b) Hemi ekt
KTHDHZOHFOGOIEIHD, MBRRN /A DERmINET (3], 2%
—HRIC, ERAHF—IKEOEFLE), 25272 (a) OFEHTIIHAE DR
3 7 — OV DA OFE AR 4G R & LT, E. Lepage [KIZ & 5 Mumford
MAR KT § 2 R AN A V2, (a) OFRPESTHIUEL, ZOMED
RIS E BT A 2 el bo TOHGMEZE L 7200, ATHIREAIZE
REOHMEOEELY L VRO LLELZEL, TOHHEOWMEDIT> T
(4D o TR AMEICEL L, A —KE oo EE ([7])
128, Mumford HIARIZER & 22 vy — M p TR 1 o> B 09 B AR L
THWMIZT B LR L. SO T, ZOIERFRIFHOIGHE L
T, E. Lepage K& 1387 2 i / BHOM )T, K455 O KM gL
AT H o 72HEXT R p o Grothendieck FAHS HEMICIHER L T 5, 512, 2
NFE TOWMRICHN T2k 4 RO p IR Grothendieck-Teichmiiller # A%
FEETHL TR EWV)FHELFHL TS, 72, (b) 1L G. V. Belyi iZ
Lo THRR SN TV FEEBADHXT Galois FEOROBEGRMFLE & v ) FE
T BT — NIV OB S OF ENRRTH S5, (bbHA, HH
AR D ik Galois B2 & Grothendieck-Teichmiiller B~ D M 2S & MG Th
W, FNRIE L SR BT TOEENRRE 7 S,)

pERT7 — NVEMF ORI OFEO L LT, dReT 4% p R
FOWBR/NS R IZRS v &) — o p #ERICHR T 207842 17> T
%o COFHMTIEE MK E okEBIZE ([2], (6] &) T, Hamiy/ BeEaryml
T OBENS, (HEFED7 T AD) IRFEFSEMHERAS E R Ok Galois #E
DA 238 7 — NVEMA 2 W E 2 5 L7z F 72, %0 o Bl Hi#R
THIUE, FIFEEp D—H D Hensel BEHLAHE R - TEI p i Grothendieck T,
Tt (BARMICHEES 5 025D & WIHIED T T) FOMx A §
LI ERFTHLTYE ([9])o RFRMIZIE, p AR T — VMRS
5% OFERIE, EHDIETHLI L %2BEE) FAERICHIRD 2V ikE TR
END L1225 L HfFL w5,

(5] <&, BEomKkHGIER (DEZEOFRERIEKR) OBk _Eo i
x5, BUEBER (0 F 0, BAEIR) @ Grothendieck FAHEIDHE R % FFRA
L7zo BARMIZAA TR A I B BRI 2 EFERIE S L 2 b D —
HT, MSEOGED ISR L TV 5 X9 2k bR E o B ey g 24
Big 20 RISk LT, (BWIERTO) Grothendieck F AR D R A & TH

97



98

HERRRATERZRAN RS 2025

LIz E ) BIRTIZBREVER 72 EZ 2 T b, Bl Z O b D1k}
LCHRKED Z EDALT 208 ) 25| S S Wz D7,

[8] Ti&, 7. Stix KIZ & o THEHH S AT 72 IR IRAE OB AR F o
ARREICEET L2 &9 28 hrgh#i2 %9 % Grothendieck T80,  FI4-Fl 14k
DERP S DRFEH 21T o720 ZORED | DOFANN = BEE, FEARFEITZE
ZBRWVOHHBOEY 27 113% b > T L F 9 Frobenius & V) &\ 9 BIEDOETE
Thbo, ZOEMEZMGYORIMEOB SN HAT) 2L THREENZ G- 2720 %
72 2 ORHLTIE, M. Saidi FoRo 11285 55 K12 & 2 A7 BR-AR 1 o0 BUH Y iR 0S
9 % Grothendieck FARIZBIT 2 FEDMER T H VS Z & T, J. Stix KO- T
WHERELD L L) o ETHEREEN L T\wb, 251T, F Pop KON
AEOE T — NVEMAZ OV TORR EMAGDLEDL Z LT, LMD
H2Tw5, 20k, RHE—IK, EHRE—BKE o&RDE ([10]) T, Lk
HROFEROBEZZHANDO— b % 5 2 720 ERTTO IEEMRBEHREIS T 5
T = VRMELERL DV ZEZ SN TVEER 0 TOREORKE S EL B0
%, Frobenius &0 OFFEIZ L Y, MHEAIHFEORE & L TIAET 55 RICA I
LRARIZX S % Grothendieck TR OKIRDILILL 22 EThH Do ZOHRR
EERTCO IEEFR IS AR IR 3 % Grothendieck TAERI DGR & L Cid o
TOLDTHY), BRENEEZEZTWD, [8] 125 &HE\NT, @Y% M55
LR B 2 5 2 EDFEHDED—DTH %,

[1]  S. Tsujimura, Combinatorial Belyi cuspidalization and arithmetic subquotients
of the Grothendieck-Teichmiiller group, Publ. Res. Inst. Math. Sci. 56 (2020),
pp. 779-829.

[2]  A. Minamide and S. Tsujimura, Internal indecomposability of profinite groups,
Adv. Math. 409 (2022), Paper No. 108689.

[3] Y. Hoshi, S. Mochizuki, and S. Tsujimura, Combinatorial construction of the
absolute Galois group of the field of rational numbers, to appear in J. Math. Sci.
Univ. Tokyo.

[4] S. Tsujimura, On the tempered fundamental groups of hyperbolic curves of
genus 0 over @p, J. Inst. Math. Jussieu 22 (2023), pp. 2833-2856.

[5] S. Tsujimura, Birational anabelian Grothendieck conjecture for curves over
arbitrary cyclotomic extension fields of number fields, Adv. Math. 435 (2023),
Paper No. 109380.

[6] A. Minamide and S. Tsujimura, Anabelian geometry for Henselian discrete
valuation fields with quasi-finite residues, RIMS Preprint 1973 (June 2023).



FE28 |Wn

[7]  S. Mochizuki and S. Tsujimura, Resolution of nonsingularities, point-
theoreticity, and metric-admissibility for p-adic hyperbolic curves, RIMS
Preprint 1974 (June 2023).

[8] S. Tsujimura, Grothendieck conjecture for hyperbolic curves over finitely
generated fields of positive characteristic via compatibility of cyclotomes,
RIMS Preprint 1975 (July 2023).

(9]  S. Tsujimura, On pro-p anabelian geometry for hyperbolic curves of genus 0
over p-adic fields, RIMS Preprint 1983 (April 2024).

[10] Y. Hoshi, K. Sawada, and S. Tsujimura, The anabelian geometry of
configuration spaces of hyperbolic curves in positive characteristic, RIMS
Preprint 1984 (May 2024).

B# BH KRz EMEHRBABOHFRE)

B B iA Tl LI LIE— R4 < R 2 B R3S i 7 2 3ot
HEMFIENDHRPIBIEZ SN TV D, Bl 21X I 7 —FRMER Langlands AUH4
LENELTHS, ZLTHLEDDEZFOKFMTFETIHET LI LICLD,
L EARNTIEAHLZEREIMEONL Z L H D, T L) RIKITWELE
BILL o TS TL BHE DLV, KEMNRISHETH 5MAEHEHOM
HEEESE LCEOBRIZH Z2HED £ ) 2BIR % RO 5O FAOIHIED
—DODOHETH %,

[1] TiE¥ v v 7)VFE (4T3 Carlsson-Mellit |2 & D FEFHE LTV 5) &
I 2 ZO OB OB OEN % H3Em e L, BICHIS L TWwWi2EENo
fl @ Hilbert A % — A & W 72 RBERATR R & 5012, b)) — D AT
7 7 A~ Springer 7 7 4 /N—DAEU TV — % H AR E 52 72

[2] Tl Braden-Licata-Proudfoot-Webster DERTDO Y > T L 7 714 v 7 N
MO D LT, TRET D B L) AR 20 & RO L & L1 &
W) RBERITI 2 Wf RANE DL E VWO BREFR L2, ZOBREMKIZH)
ZATHAE DR RISAIIEIAR T 572, el eddr7Lvrr4a v 7R
SEARZOHFITHEHTHL I LEZRERLTNE L) ICEDbNL,

(3] CTIHABERMUOIELRD L7202, ¥ T VLo T 4 v 7 R RURH
DS RE OESRBIEB N S Ormy oA NE) 2 ANS PiEE
AL L 720 BFICZ2 0 K BICRBGRIIE R RO 7 2RI ST 5 %
HELIFEND 0% EHRL, TNEFHETLITNVITY) AL %5272, FlZE
Hilbert A % — A DA I I BRIRELRIK ORI e LTy v v 7 VPRI

99



100

HERRRATERZRAN RS 2025

BN EEREFBND EFHEINL 0, (BU) BEIEKZIRNISKR 5
DIFHAEDLEFHNOIGHO 72O IIIFF ICEHELMETH 5 b s, %
22 CTHNLEB RN A HEIREEOBE LTEBTELZ LW
O, TRIZINDS L ) AHERMY, &5 IGEFFTEN R ZRO L bR
L Twb,

F72 [3] TIREEREOHRONLH~NOREILE LT, F—=U v 7 dg
IN=0 =T =KD EIZZOBHa k0 Y —~OFL EiF2iEm L Tw»
B0 BT YTV T4y Z RO LRI OBIRIZOWT, KBEEL N
WTIHBIE L TR A WA DS 5 2 & AMEIE Sz, Bk Cldrs MR
EIEO— A RN T IR o> Twiwngs, [4] Tl b= v 7 Tidhwn
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FIEZFHE L7z FHERFRIIEHEER RO RIS 2 MO TH AR FR ALK
ODEBGHNHH L ERELTVDS L) ICEbh s,

[5] TirBloMAEHLEFHOMMAEL L T Stanley-Stembridge T8 & FFIE 1L 5
77 7 OFRAEEICE T 2 EARN L PR E R MG0D72, T 2 TN K
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217

6] TIXHIZZD &) =T MBI ERRIZHER T 5 2 L I12 & o TR
Stanley-Stembridge FAHZFE L 720 T OFEH HMKIZERM D FHH L bW
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[1]  Affine Springer fibers of type A and combinatorics of diagonal coinvariants,
Adv. Math., 263 (2014), 88-122.

[2]  An algebro-geometric realization of the cohomology ring of Hilbert scheme of
points in the affine plane, Int. Math. Res. Not. (2016).

[3]  Elliptic canonical bases for toric hyper-Kahler manifolds, arXiv:2003.03573.

[4]  Non-toric examples of elliptic canonical bases I, arXiv:2410.12770.

[5] (g, t)-chromatic symmetric functions, arXiv:2503.23597.

[6] A proof of the Stanley-Stembridge conjecture, arXiv:2410.12758.
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[1]  Tilting modules of affine quasi-hereditary algebras. Adv. Math., 324:241-266,
2018.
[2]  Affine highest weight categories and quantum affine Schur-Weyl duality of
Dynkin quiver types. Represent. Theory, 26:211-263, 2022.
[3]  Geometric realization of Dynkin quiver type quantum affine Schur-Weyl
duality. Int. Math. Res. Not. IMRN, (22):8353-8386, 2020.
[4] (with Michael Finkelberg) Coherent IC-sheaves on type A affine
Grassmannians and dual canonical basis of affine type A,. Represent. Theory,
25:67-89, 2021.

[5] Graded quiver varieties and singularities of normalized R-matrices for
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fundamental modules. Selecta Math. (N.S.), 28: article number 2, 2022.

[6] (with Se-jin Oh) Q-data and representation theory of untwisted quantum affine
algebras. Comm. Math. Phys., 384(2):1351-1407, 2021.

[7]  (with David Hernandez, Se-jin Oh, and Hironori Oya) Isomorphisms among
quantum Grothendieck rings and propagation of positivity. J. Reine Angew.
Math., 785:117-185, 2022.

[8]  (with Kota Murakami) Deformed Cartan matrices and generalized preprojective
algebras I: finite type. Int. Math. Res. Not IMRN, (8):6924-6975, 2023.

[9]  (with David Hernandez, Se-jin Oh, and Hironori Oya) Isomorphisms among
quantum Grothendieck rings and cluster algebras. Preprint, arXiv: 2304.02562.

[10] Singularities of normalized R-matrics and E-invariants for Dynkin quivers.
Preprint, arXiv: 2410.10070.

Bhi# Stefan Helmke (Algebraic Geometry)

In my last report, I focused on the problems I encountered inthe course of my
attempts to prove the existence of what I call ‘effective local uniformizations, i.e. for
every & >0there should exist a local uniformization such that the orderof the initial
form (defined by the uniformization) of any elementof the original local ring is less
than ¢ times thevalue of the element (for a real valuation): namely, thatconventional
uniformization algorithms always blow up too much, so that it becomes necessary to
blow down again, which is adifficult task.

Eventually the solution to this problem was an entirely new and unexpected method
of uniformization. Instead of the usual, somewhattedious way by iterated blow-ups
along smooth subvarieties, I founda way which achieves the same in a single step, but
much moreeffectively. As an initial step it is unfortunately still necessaryto use an
ordinary local uniformization, so that the new methodcannot replace the old one, it just
enhances it. Other parts ofthe proof, the fact that this new local uniformization is
reallyeffective in the sense I have mentioned above and, more importantly,the fact that
it is also in a certain sense bounded had to beadapted to the new situation, which is, in
some minor parts, stillnot quite completed but will eventually appear in [5].

I had since long suspected that there could be a more direct wayto locally uniformize
a singularity, than by iterated blow-ups.For example this is very easy to do for plane
curve singularities. Butit was incredibly difficult to find such a method in general,

becausethere are so many possibilities one could in principle do this, thoughthe method
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which actually worked at the end looks pretty straight forward.This is very amazing.

The crucial estimates in the proof of effectivity do now dependmuch more on my
theory of volumes in certain graded rings, whichl therefore had to separated from the
applications to valuationswith extremal volumes and of course the Fujita Conjecture,
theformer will appear in [6] and the latter in [7], but these two partsalso have to be
rewritten.

[1]  S.Helmke, On Fujitd's conjecture, Duke Math. J. 88 (1997), 201-216.

[2]  S. Helmke, On global generation of adjoint linear systems, Math. Ann. 313
(1999), 635-652.

[3] S. Helmke, The base point fiee theorem and the Fujita conjecture, Vanishing
theorems and effective results in algebraic geometry, ICTP Lecture Notes 6,
Trieste, 2001, 215-248.

(4]  S. Helmke, Multiplier ideals and basepoint freeness, Oberwolfach reports 1,
2004, 1137-1139.

[5]  S.Helmke, On local uniformizations, in preparation.

(6] S. Helmke, New Combinatorial Methods in Algebraic Geometry I, in
preparation.

(7]  S. Helmke, New Combinatorial Methods in Algebraic Geometry II,in

preparation.
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[1] Croydon, D. A., Shiraishi, D., Watanabe, S. Annealed transition density of
simple random walk on a high-dimensional loop-erased random walk. Ann.
Inst. H. Poincaré Probab. Statist. to appear, arXiv:2312.09522

[2]  Shiraishi, D., Watanabe, S. Volume and heat kernel fluctuations for the three-
dimensional uniform spanning tree. (2022) Preprint, arXiv:2211.15031

[3] Watanabe, S. Infinite collision property for the three-dimensional uniform
spanning tree. Int. J. Math. Ind. 15 (1), 2350005 (2023)
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(1] Yuki Imamura. Grothendieck enriched categories. Applied Categorical
Structures 30 (2022), 1017-1041.

(2]  Yuki Imamura. 4 formal category theoretic approach to the homotopy theory of

dg categories. preprint, arXiv:2405.07873 [math.CT], 2024.

YEEBIE  Ana Kontrec (Representation theory)

My main research focus is in the field of vertex algebra theory, and especially
Wh-algebras. In the study of conformal field theory and string theory, vertex operator
algebras (VOAs) play a fundamental role as the mathematical foundation for the
concept of chiral algebras. Recent developments show connection between four
dimensional N=2 superconformal theories and VOAs as their algebraic invariants. One
of the most important families of vertex algebras are affine vertex algebras and their
associated W-algebras, which are connected to various aspects of geometry and
physics, such as quantum Langlands correspondence and symmetries of quantum field
theories.

Let g be a simple Lie algebra, f a nilpotent element and k a complex number. The
universal affine W-algebra W* (g,f) is associated to the affine vertex algebra V *(f)
through a certain homological construction known as quantum Hamiltonian reduction
(introduced by Feigin and Frenkel for principal nilpotent element and generalized by
Kac, Roan and Wakimoto for arbitrary nilpotent element). Structure and representation
theory of a given Wh-algebra depends largely on the type of nilpotent element used in
the construction, e.g. explicit formulae for generators and relations are not known
generally, but only in the case of the minimal nilpotent element f

One of the simplest examples of W-algebras is the Bershadsky-Polyakov vertex
algebra W=W,(sl,, f,), associated to § = sl, and the minimal nilpotent element f;. T.
Arakawa proved that W, (sl;, f,) is rational for half-integer levels k, while in other
cases it is a non-rational vertex algebra. More recently, for k admissible and non-
integral, irreducible W,-modules were classified by D. Adamovi¢ and me in [1] for the
boundary cases, and by Fehily, Kawasetsu and Ridout in full generality. They showed
that every irreducible highest weight module for W, is obtained as an image of the

admissible modules for L,(sl(3)) (which are classified by T. Arakawa).However, when
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we pass to integral k, these methods are no longer applicable, since in this case
quantum hamiltonian reduction sends L,(sl(3))-modules to zero.

In [2], Adamovi¢ and I were able to obtain a classification of irreducible positive
energy modules L(z, y) for W, at integer levels, parametrizing the highest weights (z,
y) as zeroes of certain polynomial functions (derived from the associated Zhu algebra).
This is one of the first classification results of this type in literature for non-admissible,
integral level affine W-algebras.

Another topic which has received a great deal of attention lately is the notion of
duality of W-algebras. Let § be a simple Lie algebra, and g the Langlands dual Lie
algebra of §. If fis a principal nilpotent element, the Feigin-Frenkel duality states that
WE@E, f) =WUEG, f), where k< C is non-critical and ! is the dual level. However, this
type of symmetry does not hold in general for non-principal nilpotent elements, which
leads us to the notion of Kazama-Suzuki type duality. Here the Langlands dual Lie
algebra is replaced by a Lie superalgebra. The notion of Kazama-Suzuki dual was first
introduced in the context of the duality of the N=2 superconformal algebra and affine
Lie algebra ﬁ(z), and later generalized for some other affine vertex algebras and
mathcal W-algebras.

Assume that U, V are vertex superalgebras. We say that V'is the Kazama-Suzuki
dual of U if there exist injective homomorphisms of vertex superalgebras ¢, : V—>U
® F, ¢,: U~ V® F, so that

V=Com(H',U® F),U =Com (H%,V® F),
where H' (resp. H?) is a rank one Heisenberg vertex subalgebra of U @ F'(resp. V&
F')), Fis Clifford vertex superalgebra and F', is a lattice vertex superalgebra associated
to the negative definite lattice 7/ 1.

An immediate benefit of this type of duality is that is that it provides us with an
insight into the representation theory of the dual algebra, i.e. the classification and
realization of modules for one algebra can be obtained from its dual. It is therefore
particularly useful to find dual pairs of algebras where the representation theory of one
of them is better understood, and use it to study the representations of the other one.

In [2], D. Adamovi¢ and I showed that the affine vertex superalgebra L, (osp (112))
is the Kazama-Suzuki dual of the Bershadsky-Polyakov algebra W,(sl;, f,) for k=1.
Relaxed modules for L, (osp(1 | 2)) are mapped to the ordinary W (sl;, f,)-modules,
for which one expects it is easier to obtain the tensor category structure and fusion

rules. As a consequence of this duality, we were able to obtain a free-field realization of
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W(sl,, f,) and their highest weight modules.

Continuing our study of Kazama-Suzuki duality, in a recent paper [3] we classified
all possible occurrences of Kazama-Suzuki duality between the N=2 superconformal
algebra LY and the subregular W-algebra W, (sl,, f,,,). We established a new
Kazama-Suzuki duality between the subregular Wralgebra W,(sl,, f,,,) and the N =2
superconformal algebra LY for ¢=-15. As a consequence of the duality, we classified
the irreducible W,_ | (sl,, f.,,)-modules.

[1]  D.Adamovi¢, A. Kontrec, Classification of irreducible modules for Bershadsky-
Polyakov algebra at certain levels, J. Algebra Appl., Vol. 20 (2021), no. 6,
2150102

[2]  D. Adamovié¢, A. Kontrec, Bershadsky-Polyakov vertex algebras at positive
integer levels and duality, Transformation Groups (2022), https://doi.
org/10.1007/s00031-022-09721-z

[3] D.Adamovi¢, A. Kontrec, On Kazama-Suzuki duality between W(sl,, f,,) and
N=2 superconformal vertex algebra, SIGMA 21 (2025), 036, 23 pages, https://
doi.org/10.3842/SIGMA.2025.036
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[2]  A. Minamide, K. Sawada, and S. Tsujimura, On generalizations of anabelian
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6626.

[6] K. Sawada, On surjective homomorphisms from a configuration space group to
a surface group, Hokkaido Math. J. 52 (2023), no. 2, 253-266.

[7] K. Sawada, Reconstruction of invariants of configuration spaces of hyperbolic

curves from associated Lie algebras, RIMS preprint 1896 (2018).

HEBNE  Wojciech Porowski (Anabelian geometry)

My research is based in anabelian geometry over global and local fields. As a brief
summary of my previous work: in [1] it is shown how one can reconstruct group
theoretically the notion of the local height of a rational point on an elliptic curve over a
local field from the group theoretic data consisting of the étale fundamental group of a
once-punctured elliptic curve and a given section, whereas [2] presents a group
theoretic criterion for determining the reduction type of an elliptic curve over a p-adic
local field from the data of the geometrically maximal pro-p quotient of the
fundamental group of a once-punctured elliptic curve.

My current projects concern the notion of a Galois section, namely a splitting of the
fundamental exact sequence associated to a geometrically connected variety X over a
number field K Every K-rational point of X gives rise to such a splitting and there is a
well-known conjecture (Grothendieck Section Conjecture) which describes precisely
the remaining sections in the case of a hyperbolic curve Xas a set of so-called cuspidal
sections. In this generality, this conjecture is widely open.

One of my main interest is the problem of finding local criteria of global conjugacy
of two Galois sections. As an example I was able to show in [3] that two sections s, ¢
that are locally conjugate at all places v from a set Q of density one must be conjugate
globally. In fact, the situation considered in [3] is somewhat more general: we replace
the section ¢ by a finite collection of sections ¢,, ... ¢, for some n > 1 and assume that
for every v in Q there exists 1 <4 < n such that s and ¢, are locally conjugate at v. This
type of assumption is referred to as a finite cover of a section s. Then the main result of
[3] is that for some 1 <14 < n sections s and ¢, are globally conjugate.

In the case of so-called locally geometric sections one can prove stronger results by
considering reductions of local points determined by such a section. Then the notion of

a finite cover of a section can be generalized to a “weak” finite cover and the analogous
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theorem holds; this is one of the results from [4]. Moreover, one can also weaken the

assumption on Q where instead of “density one” we assume “strongly positive

density”; this result is discussed in [5]. Both of these manuscripts are currently in
preparation and preprints should be available soon.

[1]  W. Porowski, Anabelian reconstruction of the Néron-Tate local height function,
European Journal of Mathematics 8, 1172-1195, (2022).

[2]  W. Porowski, Pro-p criterion of good reduction of punctured elliptic curves,
Publications of the Research Institute for Mathematical Sciences, 59, No. 4,
843-882, (2023).

[3]  W. Porowski, Locally conjugate Galois sections, Journal fiir die Reine und
Angewandte Mathematik, 815, 41-70, (2024).

[4]  W. Porowski, Conjugacy of locally geometric Galois sections, in preparation.

[5]  W.Porowski, On separating families of curves, in preparation.
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3 HEWMRE

L6 EE

Niranka Banerjee

WFseE H
WFEHAR

Benjamin COLLAS
fif7E#EH
WFsE HAE

Fx v A BB (2 F)
Ph.D 3.11.1 ~ 7331 (%7.4.1 X YHf%EH)

. Dynamic and Fault Tolerant Algorithms

To analyze an algorithm for a graph problem the traditional
notion is to assume that a graph is static. However, for most
real world applications graphs are constantly modified. Two
different models that study and analyze graphs in this setting
are dynamic algorithms and fault tolerant algorithms. The aim
is to maintain some property of the ever changing graph faster
than the corresponding static algorithm. For example, we could
imagine we have a communication network, where the nodes are
computers, routers, or cell-towers and there is an edge between
them if they can communicate. But what happens if these
communications fail? Can we build models which are resilient
to these failures? These are the questions that I deal with in my
research.

N E6RY: (772 A) PhD 4.6.1 ~17.3.31
Stack arithmetic of the moduli spaces of curves

The moduli spaces of marked curves are central objects of
anabelian algebraic geometry. As fine solutions to moduli
problems and rich group-theoretical combinatorics objects,
they bring at once a theoretical and explicit framework for the
study of the absolute Galois group of rational numbers in terms
of anabelian geometry and motivic theory. While classical
arithmetic geometry successfully exploits the scheme properties
of these spaces, it also ignores their (hidden) stack geometry,
that is, the one related to the curves symmetries.

Continuing progress on the arithmetic of stack inertia and
special loci bring some complementary arithmetic insight in
Galois/Grothendieck-Teichmiiller theory, which use unexploited

aspects of low-dimensional topology and algebraic geometry,
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and draw a new bridge with the regular inverse Galois problem.
Investigations related to the sheaf-theoretic nature of stacks — as
opposed to the locally-ringed one of schemes — has also opened
the way to the use of simplicial homotopic techniques & la Artin-
Mazur-Friedlander for further connections with other fields of
mathematics (e.g., operads, motivic homotopy theory).

The goal of this project is (a) to build on these recent
developments and new techniques to obtain a systematic
understanding of the stack arithmetic, while (b) revisiting
classical problems of arithmetic geometry (e.g., Oda's problem
a la Nakamura et al., Thara's program a la Tamagawa) and (c)
investigating the potential anabelian role of the stack arithmetic.
Within the latter, a significant effort will be developed to unveil
key techniques and principles of the foundational and of the
most recent developments of the field (see Mochizuki, Hoshi,
Tsujimura, Minamide, Sawada) in a way that will reveal useful
for international students and researchers of arithmetic geometry
and related fields.

This project should be considered in the broader scope of the
“Arithmetic and Homotopic Galois Theory” international

research project between France and Japan.
BEFEORY: (F#) Ph.D 48.1 ~6.9.27

- Global chiral differantial operators on the basic affine space

WFEHR

In recent years, the study of quasi-lisse vertex algebras has
gained significant attention from mathematicians and physicists
alike. Although many known examples of quasi-lisse vertex
algebras are derived from simple affine vertex algebras, there is
a need to explore beyond this framework. Recently, the affine
closure of the cotangent bundle of the basic affine space G/
N has been found to exhibit symplectic singularities. Building
upon this observation and drawing inspiration from lower-
dimensional cases, the conjecture arises that the associated
variety of global sections of chiral differential operators (CDO)
on G/N is isomorphic to the affine closure. In light of this, my
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Wl
W H

plan is to precisely formulate and establish the aforementioned
conjecture, and apply it to create more examples of quasi-lisse

vertex algebras.
FU TR (F) 54.1~17331

DX EREER BT SN DO E OBZE
WFsE HAR

KWfgeo HELL, BHOEOMBE VIR 4@E LT, Him
EWXEFFEAER (v LIEEHEER) OMEREREZIES
Elh b, FIZ, FADORATH I 7A LIZOVWT, G
OMEFLICET L) BHOr AR IET LI E%H
589,
HoOBOMBEL L, ARAEKEISET S LTHOES
(=B E/E) THH, BRAWITIZTERAR LOLTHIT
Ho THOTTHMNITTERT b OEERDESL L TERS
No, HOFEOMEORATHE L COMELHOME
RO AR O E E LT, Anisimov (1972) |2
2 [HGOEOMENEAEETHL I L L GOFR
HThobILIIMAME] LVIFERPH L, ZOHNAED
BRI B\ T b B2 7 4% R 13 Muller-Schupp (1983) 12 &
5 [HBRAERE GOEOMEI UIREHEHETHLZ L
L, GHREBENEHETH L Z L IIFAM] L wHkET
HbHo YIRBHSFHII O A 2 EFEZ 7 A LTHE
FROBENZEZ 5NTRE 0D, MBS LEHEDZ 5 AN
bro TWBEEH7 7 A kv, BlzIE, B Z 0D
[E]#E 7% indexed language TH L L) D E X KHERTH %,
Indexed languages IZFR 5§, REASHESLLELIRA NS
FZOWTHIET AHD 7 5 A% PET B 2 L3RR D
HO—HTHh 5,
FRISREEASLYREEESHEER LGSR 7 ADEL
LT, G-FA—F I PMICENERSNDLSHEI TIALD
Wb, G-F— b~ b i, WEOFEREHAERS —
P b2, BGOILEZRETHL YRS —% 1 2fH
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2RI EO HHEER X L(G) IZRBHSEEEIC R S
ZEDPHBLENTWAS, & 5T, Muller-Schupp D EE % &
D—Mfb LS LT, #HGIZoWT [HRARKKEH
FEOMBER LG IDBTHRMEEIM2? ] L) MnrE
AbNb,
CORED G= 7" O¥ya & i % M7 Gilman 12 X > T
B X1, Elder-Kambites-Ostheimer (2008) 12 & - THFH &
N7zo S OFEINIIRATE TR IS BT S Gromov DL IH
KRB L V) IROFERIIKAE L 72D D ThH o 7295,
ZNFE TOWFETH S DFERIC Gromov DEELZ FH\V 72\
WEN DO E RO LA EZ 5256 2 LD TE, K
TR oM R LR, FETRLFEGIIH L THH
RO REZFAT 5 2 L 2lA b,
E R (B) 6.4.1 ~ 7331

CEROEY 25 4 BEOWE L OGS RANDIGH

B I HRERRORMARISm TH Y, £DE
V27 A 221 Painleve & & FHEI D WS R & HECH
RL T2, WHFHERKIED S 7 7 ADOFAE 2RI
25 % L, Painleve - BE#L Painleve H 2N % EH T 2 F
FE G 2700 YOHERICHEN S M affine )V — bR %
W EIN S, KMTEORIZIL affine Weyl HEDOTEF2SH
RICA D, BEFK Painleve HAERUL AT E)OVERH 2ME 5 B
WhERE LCESMEE NS . HERL Painleve 213 AEM
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L CRak L, #247 Painleve i 2 % 3 %, Dotsenko-
Fateev TR DT T 2 7 A BERIZ L 2 BRMAIT R, 25
Painleve TR DM HIRIZOWTHEET 5, T 72, 3 Wk
SERRR 3 B O RO — LR, MIEED TR DK
A IS I T db % 223 HAE IS DV TH SR L T &
72\

R & 38 vva—Y—R¥ (A=A FF97) PhD. 64.1~ 9331
7R BREGRAND 2 20T 70 —F A1 28 & AR kA
Mo BRERIIERE AT P E—RONA T v FO LX) %4y

BT, AL [TERORBOBF A IR (O F ) B
Mi2) £L, ZOBEEREOIRCHERT 22 &12
£0, RE WM E RO B % 10k OB
& & R0 &) B SIFEICHE S Tw
T3, LLZD L) 2IHZEBRIZHEBLT 57201213,
ERED [HREPE-—WEHREZEATIIV 00, HE
BN IERER DO & ARk 2 b D] THHLEND Y,
AL OREP O HREOHRBZ RO L) ETHHD
T¥o MIEEECTHEIF 22007 7u—F05 5, [
W7afEl LIEmREICBIT 280 X ) 2¥ETH % Gray
TYVINVERLTVWE T, KL TIE Gray 7 v VIVDE
Rt A D, Fo20ABTHLEAWES FHE
AR T LI LR HIRL £, o [HREEKE] (&,
EREOFEORBEE L AT FE—EED ) bHiEY
WO\ AR L 7e &) R A FEOME T, AT
REEREDPEE LFOARE Y- OBF L RO 5 2
ET, BREGRANOH LT T u—F T A LR H
LIS,
Li-Shing LIN  SRTH v ARA1 1 (Blls) 6.4.1 ~6.10.31
e H : Optimal control of odd elastic microswimmers using deep
reinforcement learning
WFZE HEE : Non-reciprocal body deformation is necessary for locomotion at
low Reynolds numbers. Odd elasticity, introduced by Scheibner
et al. as an antisymmetric elastic modulus component that

violates local energy conservation, naturally induces such non-
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reciprocal cycles. This property has been shown to influence
the most probable dynamics, as characterized by the Onsager—
Machlup (OM) action functional.

In previous work, I contributed to formulating a theoretical
framework for odd elasticity using Onsager’s variational
principle, providing a systematic way to derive nonreciprocal
dynamics and clarify the physical origin of odd elastic moduli.
More recently, I demonstrated that effective odd elasticity can
also emerge through reinforcement learning (RL) in a trained
elastic microswimmer, where the learned dynamics exhibited
quantifiable nonreciprocality and enhanced locomotion.
Building on these results, my research program investigates how
odd elasticity quantitatively affects swimming efficiency and
entropy production along dominant trajectories. For this purpose,
I continue developing and refining the deep-RL framework
based on policy gradient and actor-critic methods. The OM
action will be embedded as a cost function to enable the self-
learning of optimal control strategies for microswimmers and
active particles governed by Langevin-type dynamics.

In doing so, we aim to establish universal relations between
swimming performance, odd elasticity, and entropy production,
clarifying how nonreciprocal mechanics govern energy
dissipation and the most probable trajectories. At the same
time, we view deep-RL as an effective tool for exploring
high-dimensional, complex active systems by autonomously
minimizing the OM action, which may allow us to study broader

classes of nonequilibrium control problems in the future.
WK (BBA) 6.8.1 ~ 6.9.30

CW A== REBDOERBH
Wrog HAZ

W A== EZT7T 714~ (A—s%=) Lie RE» 5155
N2EE (8 07 7ATH5,

ZOEBGE, 774 v (A—=7%=) Lie LD Whittaker
BRI AR Z TWD E W) FFNEr 6 b, 2 Wtk
BEDO— b2 52 T B &) BERHIR 20 5 L &
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Bohan Li
e

WHEEE

BRI R TH %o 4, Gaiotto H 12 & 2 BRI IRLIC
BT 2ERITOGOME & 2 RITITEEE G & O EAEH
EV)BlESS, WA= blwiEE 0RIR
DOMORRFERHEDORRMEICEAT A RS RSO N
72o THUTMFESNT, BFMREGERNHEAIZOWTY
Z < OFE () RHERPEFEEONTE

DL RIRROPT, BARME LTUTOLDREL
726 (1) W A —=78—=E72 6 O BGHED T L ~OVARER &
LT, slQDICHLTH/EONET 74 v A—73— Lie {8
BOEFRL XV TO center #7235 2 L IZHET) L7 (D.
Adamovic (Zagreb) & @ L [F 5L arXiv: 2412.04895), Z
&), =7 7 1 v A—=73— Lie fCH®D center 73 &9
ARENMIHETZ2EANETEPEONTEY, A
M % b D. Adamovic (Zagreb) & B. Feigin (Hebrew) & @
EFEFFFEE LTHIEHEMYMA TV S, (2) RFTE LD
— AR I (2B % Whittaker BEELOEE O T 7 1~
UL LCEoIT S, BCD BRI WHREA 28
Virasoro #! @ (3%) & F Hamiltonian fif {9 @ B4R THE X
5T ERRLIc TRCOBERPKRLZREEIBEOL N
WAZHEEE EAY A Z & %78 L 72 (J. Fasquel (Melbourne) & V.
Kovalchuk(Denver) & @ 3% [F 28 arXiv: 2411.10694), & &
THWOLNZFRFEVY 720 WREIC L TE 2
EHFFTE, I Fasquel & OEFEWIFEE LCHl&HEIPY
HMATHYS,

Tsinghua University (PhD in Mathematics) 7.8.1 ~ 8.3.31

. Representation theory of vertex operator algebras arising from

4d SCFTs.

Superconformal field theories (SCFTs) with N=2 supersymmetry
in four dimensional spacetime are very special, they can provide
a playground to study strongly coupled phenomena and non-
perturbative effect in quantum field theory. Since the theory has
rich moduli spaces of supersymmetric vacua and an intricate
algebraic invariant, the associated vertex operator algebra from

4d/2d correspondence, it can be related to some interesting
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mathematical structures.

Two dimensional conformal field theory, a particular class of
quantum filed theory in lower dimension, can be mathematical
rigorously defined in terms of the language of vertex operator
algebra (VOA). Mathematicians have studied many different
kinds of vertex algebras, for instance, lattice VOA, a simple
affine vertex algebra V associated with simple Lie algebra, affine
We-algebras, etc. Classification of irreducible modules of a VOA
V in certain category and the rationality of V are very crucial
problems in representation theory. For a vertex algebra V, which
satisfies C2-cofinite condition (lisse), V has some nice properties.
For example, Zhu has derived some modular linear differential
equations (MLDEs) satisfied by genus one correlation functions
associated to vertex algebra V. Later, Arakawa and Kawasetsu
introduced a notation of quasi-lisse vertex algebras and showed
that the normalized character of an ordinary module over a
quasi-lisse vertex algebra satisfies a MLDE.

It was conjectured by Beem and Rastelli that the corresponding
vertex algebra for any 4d SCFT should be quasi-lisse. For a large
class of 4d SCFT which called Class-S theory, Arakawa has
constructed a family of the genus zero vertex algebras of Class-S
and showed that the associated varieties of these vertex algebras
are the Moore-Tachikawa symplectic varieties. So far, we do
not have a good understanding of quasi-lisse vertex algebras.
However, due to the existence of a large number of 4d N=2
theories, studying the representation theory of the corresponding
vertex algebras is undoubtedly very important and interesting.
The main purpose goal of research is to study the representation
theory of vertex algebras comes from 4d theories. In addition
to Class-S theories, there is another class of N=2 SCFTs called
Argyres-Douglas theories which usually have fractional scaling
dimensions for the Coulomb branch operator. According to the
results in the author's previous publication. The corresponding

VOAs of a class of AD theories are identified with certain
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simple affine vertex algebra or affine W-algebras associated
with a complex finite dimensional simple Lie algebra g and a
nilpotent orbit element f of g at non-admissible level. However,
for non-admissible cases, it will be more difficult to study in
general. Through the analysis of 4d SCFT of AD type and the
computation of related physical quantities, we can make some
conjectures in advance about which vertex algebras are quasi-
lisse. Once we know the 3d mirror quiver corresponding to 4d
theory, the Higgs branch of this 4d theory can be obtained by
using 3d mirror symmetry, thus provide the associated variety of
corresponding vertex algebra. It is important to rigorously prove
these results and provide more examples of quasi-lisse vertex
algebras.
Hao Li  State University of New York at Albany 6.10.1 ~ 8.3.31
e H : Tensor categories and W-algebras
FgE HEE : My research focuses on the structure of tensor categories arising
from principal W-algebras at negative and generic levels, which
are typically non-rational. I study the representation theory of
these W-algebras in detail and apply tensor categorical methods
to better understand their categorical structure. A central goal
of my work is to advance the Aganagic-Frenkel-Okounkov
conjecture, which posits a deep connection between the tensor

categories of W-algebras and affine Lie algebras.

ARG R V) YRR 7.1.16 ~ 7.3.31
WiZE# H . Fine-grained complexity of NP-hard problems
%2 HEE  Fine-grained complexity seeks to characterize the exact running

times of problems in P by establishing tight upper and lower
bounds under plausible conjectures (for example, the Strong
Exponential Time Hypothesis or the 3SUM conjecture). In this
framework, rather than settling for polynomial versus non-
polynomial distinctions, we ask, for example, whether a problem
that we currently solve in time n? can be improved to n"* or
whether, under a conjecture, any algorithm must use n”*" time.

The goal is to pinpoint the precise complexity of problems that
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lie within P, under a widely believed assumption.

Although most foundational work in fine-grained complexity has
focused on P, the same perspective can deepen our understanding
of NP-hard problems such as SAT, Set Cover, and related
problems such as Hamiltonicity and Graph Coloring. In those
domains, the state of the art has remained largely unchanged for
a long time: for instance, the brute-force algorithm solves SAT
in roughly 2" time, and this is believed to be essentially optimal (a
conjecture known as the Strong Exponential Time Hypothesis).
For Set Cover and related problems, a simple dynamic
programming algorithm runs in approximately 2" time. We
currently do not know any algorithm beating this runtime. We
can thus pose analogous fine-grained questions: Can we prove
that no 1.99"-time algorithm exists for these problems? Or can
we actually design an algorithm for Hamiltonicity that improves
on the 2"? In many cases, establishing conditional lower bounds
for these exponential-time problems seems currently out of
reach.

Since we do not have any lower bounds for these exponential-
time problems, we must push the algorithmic frontier. Algebraic
methods in particular have already led to breakthroughs: for
example, determinant-based techniques solve Hamiltonicity on
undirected graphs in sub-2" time, and fast subset convolution
enables a 2" n®"-time solution for graph coloring. My research
goal is to advance the exponential-time algorithmic frontier
for NP-hard problems from a fine-grained perspective. I will
develop new algorithms that improve on the traditional 2"

baseline by making clever use of algebraic tools.

W RFEA (FEEE) 7.4.1 ~ 10.3.31

DT 7T v XIS OB FEII T AR & RO

e H

EBHGR CEER 2 OONRY, HWIZHELTWws L%

THESZ [7 077 ] OEL, BEGHICHEWT
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iz 7-bo (LUF, &1 EARR) &, HHRerisoo,
HBWHARL TR RT, I TIZ—BE L O R
(LEMEEOZNLED) Ao TwET. SEE,
V2 HFSE B3 B HTARE @ moduli stack _F o> 338 % L2 A Bl
$ % Ell 1monodromy FIH 2§ 2 fkH P & Ay 2T
figge L7-REBR 20620 LC, Gl E Kt S E) 1 BT ICBET 5
HMEOMZEICH ) T FETT. F2HEE, KENIZ
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TR (FEE) 481~ 17331

DR 2 F RN B X OV O JE DB
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TUIT)XLORENRFHEE %I T 5 implicit
complexity DWFFED 1 THE F NZAKAERNL, Bl Z20
i & DEHRTOD) KE & %KY index term & M-I S
HIKEL TV L) b 0%dEd. WL 2h DR E
2BV, IR Z ORISR E LR R0 & Tl
HEFHD £ 912 index term DIFEMEAMIMTE L Z EBHIH N
T2 BEAFOFHEMRRITN L CTHIEGERI 2L 72 %
DIV OPHFELTVDEA, ERELEHEO A X%
BT 270 R R ER T Y EAT D, FUAFIRN A
BT R TR ERWIERIHA AT E Vo2 FEIC LD
ERHENTWD, IVEBEEEL TV TLOHMZ A
TV 7 ADREMEYELET H I LT, FERFHEDINID
MIERER OISR 2 5 2 E ST s b, ARIF5E
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W2 L CHEBI 20 B AL 2 St RS CRBITE& 5 4
YTy 7 ARFBFL, REMEMEEDSY (B Z2 BB
MITET /T —2a )NOILATELZ L HEL T 5,
T, WIRAKERIE A > 7y 7 AOMETIRATRIT SN
B ONHE ) A TIVEDS 2 b KRS EZ 2 50
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FERIRRIKAE L iR oS D HIE L T b,
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displacement energy DFHili 7o 720, BIZxH T 5 A7
MIVARZ & % E A LJE O Lusternik-Schnirelmann 2 5 % 45
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AHFZED—2 D HEEIX Floer in & FE PR O BYE D Wi L
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£ E W MIZ L, symplectic Khovanov homology X knot
Floer homology 7 & @ Floer PLii & FI V> TEFE S 1L 5 % A
HORZERAORBEGN 2T 70 —F % HIZIZ LT 5,
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framing 72 &) 2 HED 3, 4 RICEHEDOEHR % 15
HCTh b, FAITF I Seiberg—Witten /7 FE 3 % H V‘f_ﬁﬁn,
FEIZE DT TdH 5 HE Seiberg-Witten H 5 O W78 % 1T -
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FRIERRIE RO V= EHE I b TB Y, HFIC
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LT, Up) BMERT A ETHELBITHIOEAEAENY b
V21T g-Krawtchouk 2 THA DB, Z O E I KICIC
BT Weil B & B# S 2 Z LidEKRTTERES LT
%o —JT, Siegel MEIHNLFITHEIZIL, 1TFIOH
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- coalgebraic temporal logic and continuation

WFFEHAR

Modal and temporal logics are effective tools for specifying the
behavior of various kinds of reactive systems, whose inner states
are often invisible from the outside.

Veritying specifications over such systems gives precious insight
into how these systems behave, and what they produce in the
next step and in the future.

In recent years, a coalgebraic approach to modelling and
verifying reactive systems has shown a lot of promise, as it
allows specification-description languages like coalgebraic
modal logic and coalgebraic temporal logic to be studied at
a high level of generality, and verification techniques to be
developed parametrically in the type of system and specification
logic.

My recent collabolation with Corina Cirstea (University of
Southampton) has introduced continuation semantics for both
fixpoint modal logic (FML) and Computation Tree Logic*
(CTL*), parameterised by a choice of branching type and
quantitative predicate lifting. Our main contribution is proving
that they are equivalent to coalgebraic semantics, for all
branching types. Our continuation semantics is defined over
coalgebras of the continuation monad whose answer type
coincides with the domain of truth values of the formulas. By
identifying predicates and continuations, such a coalgebra
has a canonical interpretation of the modality by evaluation
of continuations. We showed this continuation semantics is
equivalent to the coalgebraic semantics for fixpoint modal logic
and CTL*.

We are trying to extend this result to wider class of specification
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languages and clarify the relationship between their efficiency

and continuation semantics.
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e, VURY U LAERRE, SEOFFEMHFEIITON TV 5,

2024 SEFEOLFRIFI AR EIILD TO L BY) TH S,



9—1

1.

10.

11.

12.

13.

14.

16.

RIMS #Fff%E (AR
zEs mEAxE
bR & T Dt
HAS PRl (44 44) 2024

Intelligence of Low-dimensional Topology

KM HE - pEE Bz (1054) 2024

— WA & 2 DB E S B DS H

e ER (394) 2024
TR OB & e

Ak (84 44) 2024
Random fields and processes on graphs and fractals

ruaA Ry 74y F-RE EF 374%) 2024
F e L AT OO A 05D
M HE—HE (45 %) 2024
FFIIRAT & IR R R
NRZX ==V - FE Hhim (614%4) 2024
Lk & bR
B B (68 %) 2024
TR & SR O B FRAT
AR B (83 4) 2024
"Modeling and Learning of Stochastic Dynamics" [%4: %
INVFXRT = - H EHT (56 %) 2024
BHRBE ORI O R
HH (93 4) 2024
P15 72 ELUT
Al (60 44) 2024
Ho s Lo & Z O
BEORRAT (41 4) 2024
F ¥ - RN - SAlE5)1 5 R O
A K (44 %) 2024
MY 7 N 27 L ZOMENBE RIS 505
&TF HE (61%4) 2024
T 7 A F v AOBIRENT & ZF DIEH
BiE o el 23 4) 2024

H3E

BB

. 5.21~2024.

. 5.22~2024.

. 6. 3~2024.

. 6. 3~2024.

. 6.10~—2024.

. 6.11~2024.

. 6.24~2024.

. 6.24~2024.

. 6.26~—2024.

HEAET]

. 7. 9~2024.

. 7. 9~2024.

. 7.22~2024.

. 8.26~—2024.

. 8.26~—2024.

. 8.26~—2024.

. 9. 4~2024.

=i

5.24

5.24

6.12

6.14

6.26

6.26

6.28

7.12

7.12

7.24

8.27
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

TR % B D 3T B
AR Al =K EE (774) 2024. 9. 4~2024. 9. 6
TERRBROTE DR
MR EE (54 %) 2024. 9.11~2024. 9.13
VUTVLI T A ISR E R 25 A BT U RY T A
BT K (534) 2024. 9.17~2024. 9.20
HBIRFTIRAT & BT AT O R 22
MEH B - g (70 £4) 2024.10. 7~2024.10.11
AL AR O DOHER
Wma =ul (524) 2024.10. 9~2024.10.11

jap

FRAT O H R & 2 DL
i R (99 %) 2024.10.15~2024.10.18
MEERNEBRORR
AN B (69 £4) 2024.10.15~2024.10.18
FHARMEIE S D BT O JE B
B R (774) 2024.10.23~2024.10.25
FWH RO EENEROBE L ZOUHAEOBRESE
I s - A R (35 4) 2024.10.23~2024.10.25
FERFRERE 20BN — FoEE I & WSS -
R B (66 %) 2024.10.28~2024.10.30
IR O ORI 7B & S H ORlE
s At (58 %) 2024.10.30~2024.11. 1
BB - BER T — VSRR B &S
BT - T Bk (56 %) 2024.11. 5~2024.11. 8
TEMEROBHE DR & Z DI
g SCE - F=E B (52 44) 2024.11. 6~2024.11. 8
BRI B L ORI
A el (32 4) 2024.11.11~2024.11.14
AHEFEVEBREE T I B 2 B AR EO L
M 2 (37 %4) 2024.11.11~2024.11.13
FRHTEALR & HOAS: - HRR SIS o 72 2 BRI C
HH 4T 39 4) 2024.11.13~2024.11.15
GIE %RV LA
KAz 5 (60 £4) 2024.11.18~2024.11.22



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

SCV,CR geometry and Dynamics
ANt HZ (41 4)
FEMEAT - BFRIAT - BEURAT OB S RIRTFSE

Y R - MEE E4A 314)
ETHOBEE F DN
ek ¥ -7 e (284)

FEFE ARG ME TR O B fRAT
HRE PR (53 4)
BHENFEREZORDFTOREDOREE
fed EAT (60 £4)
ETIVEERIZ BT B MIE & RTT DO
B % (324)
AR MV - EELEE & Z O
K4
IERTENT S & BT S DR SE
[EZ EF - KA
TR AR O AT B RN
i

hik (524)

At (49 %)

/e (38 44)

TRAFIIE D & A 72 BAER - BISZE R A D sl D J

FEA  F—HE (30 44)
A RRBER , RBIHA R, THE R B ORZ
(75 %)
T BAR DR S & & DIGH
TH O - fEk FIH (41 %)

HIE EF

2024.11.25~2024.11.29

2024.11.25~2024.11.27

2024.11.25~2024.11.27

2024.12. 2~2024.12. 4

2024.12. 2~2024.12. 6

2024.12. 4~2024.12. 6

2024.12. 4~2024.12. 6

2024.12. 9~2024.12.11

2024.12. 9~2024.12.11

2024.12.11~2024.12.13

2024.12.16~2024.12.19

2024.12.16~2024.12.18

AR & oy TR — PR - R R - VRO S -

ZREM K (5144)
Computer Algebra — Foundations and Applications
HH RERR - B Ui (43 4)

MGy YR 7 A
[ 7 (87 %)

RE B K & 2 DL
=t H—
MR BT B BEENT & FEERAITZE
PRbE A& - KT EF] (39 44)

(133 %)

2024.12.17~2024.12.20

2024.12.18~2024.12.20

2024.12.23~2024.12.26

2025. 1. 6~2025. 1.10

2025. 1.20~2025. 1.22
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51.

52.

53.

54.

55.

PRIV - PRI O Lm0 B i

W fE— (93 %) 2025. 1.20~2025.

FHE GG O LA & HrEi

JE (73 44) 2025. 1.27~2025.

Perspectives in tilting theory and related topics

B FK - CHAN Aaron (71 44) 2025. 2.17~2025.

Semigroups, Algebras, Languages and Related Areas in Computer Science

T7EHATT—=F N - HE BE (48 %) 2025. 2.19~2025.

BHRATA & Lie B

Bl = - g wEE (77 4) 2025. 3.10~2025.

9—2 RIMS #E#%E (JIL—TEA)

10.

144

iEst==I=] e BB

. NYU Shanghai-Kyoto-Waseda Young Probabilists’ Meeting
RE4 B - CROYDON David (33 %4) 2024. 5. 8~2024.

M O IR 53-8 5 A5 O I 4R D W78

I B (48 £4) 2024. 5.13~2024.

AN EBEBEOHEEMEET) v 7

HA EH (04) 2024. 6. 3~2024.

MEERElbt 3 —

WE o A (89 %) 2024. 8. 6~2024.

Sl & 8- R0 3 2w SLARAT O T R B

FHE K (254) 2024. 9. 9~2024.

"Vertex algebras and related topics" [ZePEZ e R ]

avbhbvys 7F (364) 2024. 9. 9~2024.

"Algebraic Geometry & Noncommutative Projective Varieties"
[MFO-RIMS Tandem-Workshop]

KN Hzh (31%) 2024. 9.23~2024.

& A ViR ) & EERIIE D A

1.24

1.29

2.21

2.21

3.14

5.9

5.16

6. 4

8. 8

9.11

9.13

9.27

A #2800 (42 44) 2024.10.21~2024.10.23

AEMIRAR 2 B A B - ATEI O

| B - HA B Q7 4%) 2024.10.30~2024.11. 1

=LY A — 7 EERSHAOHH

g R AEH B (53 4) 2024.11.18~2024.11.20



3% 28

1. TER#EG L BRT 28R & 20/
AT JIEN (40 2) 2025. 1.22~2025. 1.24
12. Optimization, Theoretical Computer Science and Algebraic Geometry:
Convexity and Beyond [MFO-RIMS Tandem-Workshop]
B BAT - WA FHor 394) 2025. 2.17~2025. 2.21
13. 77 7HRICBITAEFBE L E L AL EORE
B RE mETF (394) 2025. 3. 3~2025. 3. 7
14, JEIEHEIC BT 28R % B8 L 72T
He 3T - HA i 34 %) 2025. 3. 3~2025. 3. 5
15. HEFET IV & Z ORI
ANt fE— - AEAR BERES (37 %) 2025. 3.10~2025. 3.12
16. FHEY f &3 2—F—HHY) I v b 2025
2 B (48 4) 2025. 3.17~2025. 3.20

9—3 RIMS £EfFE (V)L —TE B)
HRzER MERERE M
1. FFHAALEN & BT TR
A (2 44) 2024.10.28~2024.11. 1

9—-4 REMRS
%7 Lo

9—5 RIMS BB tEIS;—
JOFE7 Lo

9—6 RIMS#E&MHREEIF—
RER i = B A
1. [ERICBUT 5 s & LIRS Ok TI5: (FDEPS 2024)
A E— 41 4%4) 2024.11.26~2024.11.29

9—7 EHRIBTERR

TR 30 4R 6 O EIFRILEFI - LEBFZEI AR, SR TR B R
ZESOPEICHED SHFAFMAFHO—BE L fToC&/27uY =7 Mif%E
AT %SGR AR ZE AT IS SR S, 55 5 23 RO ERICIR - T, NH
FESNTETW5,
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6 FE

(WA - BB B B D 2 B2 D 58 Je

ik ==

Dumitrescu+, FH¥F 2,

EER

1. New Aspects in Topological Recursion, Resurgence and Related Topics
2024. 7. 8~2024. 7.12

R B2, 2H FhER, AE JTZ, AR $EF, Olivia

e f )
i

HERE BOZ - AR BRE (G158 %)

2. Recent developments in mirror symmetry and Calabi-Yau varieties

R BUZ - ME A (her %)

correspondences

W BZ-ulg 795007 (Uh41%)

4. Asymptotic Expansion of 7 -functions and related topics

TRk 9B
Pk 10 4R
SERE 11 4R
SRR 12 4B
Tk 13 4ERE
SERY 14 S
R 15 SRR
SERE 16 4EFE
Rk 17 4RFE
SERY 18 4R
SERE 18 4EFE
Rk 19 4EFE
SR 20 4R B
K 20 4EFE
R 21 4RFE
SR 21 4B
Tk, 22 4R
R 22 SRR
Tk 23 4R

W BUZ - B B (ML48 5)
S ZEM Lo & Lie BEO KB
FH e
IR D0 B R
FOCIERR - Ham & s A
21 ok Ie bR Y —
TSR FBAT & Z DI 31
[CEVIEZSA
FELSEAT I TIT 02 X B ATRE S R DTS
Navier-Stokes H R OEH & Z DI H
BammRBERAT 2 ORI FE
7V 7 —RIEOEGRNA T & ERE R
I T — kR & AR S O B R
HERREE L TV T ) X A
FRE TR IZ oW T
BEI77AF VA
AT o3 MR o3 i A s o s R 7E
@ cbiéﬁﬁﬁk%@%+ i 1) 180 T

BT b & FEMT AT DOFRH A~ T
Wﬁ%ﬁt%wm%

2024. 8. 5~2024. 8. 9

3. Moduli spaces of connections, Higgs Bundles and Riemann-Hilbert

2024. 8.26~2024. 8.30

2025. 2.17~2025. 2.21

2B A HEETwmN TR OEET A



ik, 23 4R
SR 24 4B
Tk, 24 4E
SR, 25 4RFE
Tk 25 4R
Tk, 25 4R
Pk, 26 4EJE
SR 26 4 BE
SR 27 AR FE
R 27 SRR
SR 28 4R B
K, 28 4EFE
PR 28 AR
Pk 29 4EFE
Tk, 30 4R
A1 AR
A JUAEEE
G 2EE
AR 2 A

3AERE
3AEREE
34EEE
3AERE
4 4R
4 4EJE
5 AR
6 P
7R
8 4ERE

8 4EFE

HIE EF

Fi/NE 7L & S

BETCSART AT

el R P BN 551 0 S s

TV a7 A Hiw

RHBGRENBL G D FART )

JiEE% s BER LG H O FT B

Bt E MR R RO 7 AR HIR L C
MATA IR BL R O WFZE

TR AT

PRI SRR A O Hr R B

BESEFELIR O TR T

FLT7F—HERORE

T A o & SR AT AT

BT NFOHIRGENT B L 2 DRD O

TH AR AR &Rt

BikRw~'e

BEf R AL & 2 DJEL

FHHY A€ I 2—F —HERmOIEH Y (FH 3 FEZIEL)
s34 & W RR 575 — W RRIE & e - 'Y 2 T A OB -
(40 3 4RI IER)

Mathematical Biofluid Mechanics

Ve FEGm & € DIGH

FHESY A Ia— T —HHOIDY

T SA & MTRE S R — R & Rk - BV 2T A O~
LA EOEA &S H

TR R R U Y

R & Z D1

WSS - BB b B BT O SR
B bIC B 5 BTt o8 R

HIGHER STRUCTURES IN GEOMETRY AND
MATHEMATICAL PHYSICS

The Mathematical Roads to Quantum Field Theory.
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9—8 HEEI>KRIILA

[ERRAE L Lie 3]

(Complex Geometry and Lie Groups)

(WFFei®  RBORY:  BLAmfsest  fRieEos

/ORI Tou— (BEER) BHI =)

(WFERE RBORS:  BRSARFseRt #Bdx ik wER)

This workshop is an open symposium joint research activity of RIMS (Research
Institute for Mathematical Sciences, Kyoto University), in collaboration with the
Graduate School of Science, Osaka University. The workshop focuses on research
fields in Complex Geometry and Several Complex Variables which have interplay with
Lie group and homogeneous space theory. For instance, the automorphism group of a
manifold with a certain geometric structure is, in many cases, a Lie group, reflecting
the basic properties of the manifold; a certain Lie group or homogeneous space itself
is often a model space for the study of various complex geometric structures. This
workshop is the eighth in a series of international exchange studies in this research
field; and was very successful, having 77 participants including 33 from abroad.

The URL of our workshop homepage is https://complex-geometry-and-lie-groups.org.

[Recent developments in mirror symmetry and Calabi-Yau varieties]

(WFEFes MPsleRy &EFE B ik BUZ)

(WhefEE SRR HEN #z AE 2)

1990 4EFNGEICH T ¥ - Y SRAED I 7 =gl s Tk, 7o
BT T4y T UAREROMESEARETIREOD Y —HEIAE ERLT
Who 512, I 7 MER BEERICIRZA Z2RESS, YTV T4y
A2 BT B BRIE A LSS OLRE ORTIE b # A, RIS, SHEEOE
REZHED N T E - VY EREOANEREDONENIKRE CHEATHD, 2O
L) BEREPALTCSHICHELED L BT, AMEONRESTHMEL
720 MIAESTIZENNOE—M TS L TS IF985 12 X 2 3 & Bl
LT, BMEILDERZHFHBIIT DNz, 51T, HOIIFEEICL 2 Lw
el fofsEddH ), L TLEYLSVIEESLE LT,

MERRRODBEDER & T DIGH |
(Recent Progress in Operator Theory and its Applications)
(WPl HiERY: PSR #dx i SCH)
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(WFgeftdes BMEERY: KBS AR E EREL

G FHI BE—)

TROT =IOV Tz RO 572012, HREEEIMTbNIz,

() TERFZEOEE AT MVOIFTE. & ZFEIEHRIERRICET 5058,
(i) TEFEBIEUCBE T 298, & ICPERREMBIES, TERFZTFEICET 5
WF7ee (i) ZEBIEHRBEBICET 2078, & {12, SEHOMEH TR
(ZBEH L 72028 (iv) BT HEBMERICBI 25 A N—-J 2 VAR Y bOE—
DHEBADIGH. 72, TEHEPEE T A N=V 2 v 2L ORI 5%
BLR D FER SN,

20 FORFZEFED S B, 14 hAFHE NS X 2H5e5TH ), G 2B
JEOBNEMB ZENTE, ZMBIEA VR, BE, TAUS, BEO4H
Elizb7zl), BT 7TEOWIEE L XM EFERD S 2 LSk, U EoF L
D, KREFEHRLWRESTH 72,

[New Aspects in Topological Recursion, Resurgence and Related Topics]

(WF7efis MEsbERy: ey B miE BUZ)

(MFFeiaE®  WRtRY: BEAHAER W89 &k 3P

M ABRYE{LX (topological recursion) & FHEEEHNT (resurgent analysis) 1%, & b
CHE B BWTEELRNET —~Th b, AURESO WL, FTEE
HHEAR DD & H MG OMEBRICE ST U T, H LMz Rs LT
& o 720 Giacchetto (X, FAHEYHT LI OB EAS Borel ZIRT[HETH % &\
5, FRERMENTTERT 2 LT 2 2 EELREMT K L2, Garcia-Failde
&, HRETOIGH E LT, B BIPRM AL RO R AR EZ SR L
7o Twaki (A LR O G EE BN /- TR EFRMEgEE, PEE LT
WBL72. & HITAE LA DRIMGE THh % Eynard 13, A EI LA DR
By 7 — AL O W TR L, BT Omd ) oIz e Lz, i
WS ER BT, KGR, WURSR R EAOICHIZBT A BFRCR O FEE
AT N7z,

[SCV, CR geometry and Dynamics]
(WrgeftdEs KRBRASLRES:  BAERRgERl Wi Nt H/2)
AILFEWIFETIX, ERBEBOENER O FELOFEDTED L IED DS
GHEREIE R, BEMBNTRAFOMEED AL ST, EREHEZ T 20
M, £72F0R0 ) I — RS ESHREE DTS LFE IR T 5
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BHENEROMEE 2 WA FERTITo 770 TNOIRAEVWEREZEHOWEE L
CR SRR SRR B S 2 SRt (R DR % L 78t &
LT, EEBONTERE FZOFRELH LOIEIOWTHERL, 215
PR OO BHOWERETER S

BARIIZIZ, 5 HRICH720 20 a~ 0@ 2 RES OB TERL, B
FEIHEROCHE - A A AT o 720 ARWIZEFTH % SUHICE V72 L TR - S S 7z
2023 EE O RIMS $LEFZE (7)) — 7)) OREZEPTIET, 4o KHE
7 BB ZE 4R 43 ISV CIRR ISR W ilkam - DRZERTmsiE R I T b7z,
2, ESL LD ONR)L W BLERTZE S B B MR ORIE &L LB O END S OBNE %
MBI L2 EI2E Y, BHUSHOERNMERHIAY bT—27 0
HEEE - MEFE R O BIBIZDHFG TEZ LD EEZ Tnh,

[TV IT1 v I SBEEED 2 TIEBI ORI I L]

(Symposium on symplectic varieties and moduli spaces)

(WhgefEE uimERY HEpER dE8dz BT R
WRERIET 07 I AIER IR FEMADIZERT L 2 Mk, 7
075 A3 L 20257225, EU I SELRE HEWIERA NI %L
TWAETFOMEEICLDAMORRAY =RV D o7z &l & B OR
THRAY —OWNFEICE L T RmAa R L IEF v 2 A0
D, TNRESBIOMAEREHIT TV LTOFRETH L, ZONRESD
—DOOHMIZEU EARDY Y L7 T4 v 24 REEY 25 4 22T
BWFEEME AT T L7205, BU MIOSINE T &fk %@L CRESEZFEO D ¥
TVIT 4y 0 8RR T—~ L L7d 2 BREOHRBEOMEELERAZ R L Tk
D, MENT LR R EAERCHIZELHEE L Tz, SIMLAR S F
FHhLHFERL S5VETNT YV ZADOPNIZEDTH o720 T OMBEIIEHAM &
LTHRVIZFRUEDSH L. F72401E RIMS IO T Zoom |2 & AC(E
bAITo 720 SRENIFRIE SR L2258 12> TABFTETH 50

[Vertex algebras and related topics]

(WF7eiaes wURRY: BT Feir

Project Specific Assistant Professor Ana Kontrec)

In the study of conformal field theory and string theory, vertex operator algebras
(VOAs) play a fundamental role as the mathematical foundation for the concept of

chiral algebras. Recent developments show many new connections between vertex
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algebras and higher dimensional quantum field theories, e.g. the 4D/2D duality by
Beem, Lemos, Liendo, Peeclaers, Rastelli, and van Rees. Vertex algebras appear
naturally in various aspects of mathematics and physics. One of the most important
families of vertex algebras are affine vertex algebras and their associated W-algebras,
which are connected to various aspects of geometry and physics, such as quantum
Langlands correspondence and symmetries of quantum field theories. There is also a
deep connection with the theory of automorphic forms.

Essential to the study of representation theory of vertex algebras are tensor
categories. Tensor categories arise naturally in the study of conformal field theory;
modular tensor categories were studied in connection with rational CFTs in the late 80s
(in the works of Moore-Seiberg and Frenkel). Recent developments show the need to
go beyond rational CFTs, and therefore the problem of studying non-semisimple tensor
categories has come to the forefront.

This Joint Research Activity was held with the aim of bringing together a wide range
of experts and researchers in vertex algebra theory and related topics, such as tensor
categories and quantum groups.

Each day of the conference there were a number of interesting discussions related to
the talks and beyond, both during the allotted times for discussions and in the breaks.
More than half of the speakers were women, which presented a unique environment
for developing connections and collaborations. It was also an opportunity for early
career researchers to present their work and to encourage them get involved in these

promising developments.

[REFR - RERFOHKROAHE]
(Arithmetic aspects of automorphic forms and automorphic representations)
(WFeFE HLEERY: VAT 474 ¥ L
Az Wl )

AWFRES L, REJER - REEB B L 02 O F A5 5 OB MRS E YD
LECETY, e RBIE» OB ONWIZREE LR BLOHEmr LT
THHRBRZATV, UHSTFOSROMEDREL G2 2Rt +5 2 L% H
MBI S 720 MRIL WA S 0 100 B BINE D S > 72— T, #iEHED
%< (21 % 15 4) RHEEERZ LT OB B W S 5 2 &
k720, RFOWIEOBR - Bz k4 257 Vv — T L - 1H#se
By 52 Eostiskiz, FEEHEOFHEC 21 %4 13 4) ZHHEREETE
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DIFFEE D SR L T 2720, dEEH O 53, RERHIZB 1T 5w
DR, SHROMFEISH O L LT EANREIC L o THEEL KR 2 At
o2 Lk, EBRMREER L L CoREl R RIS 2 Lok,

[FEHEZAEI1—F—ER/Y I v b 2025]

(Inter-universal Teichmyiiller Theory Summit 2025)

(WFEERE  SURRRS: BEATIE e AT HEBdX B #H—HR)
BROMERHEE (= TRLED LREHE (= HIED 20X 12#
FNE-oTVLD, ZOKEN BEOMINL, BEGHIZHE T - & b EE D
OHLN R T —<YD—D2Thb, EAHM—RIE, ZoikI ) EEzMv s E
BWCTHELGAESE 225, [FHES A I2—F -] LIFEN2HR
EFREEL, HROFMEE %5 [ABC TE] OFEHMERNZ2EE 2 E£DH 72,
HERFEEN D 10 FLLESFE LT, £EFETIE, FIZIEUToEE), F6H
By A Ia—F—HEOWOPOERPHESN TS, IEROFHES 1
b Ia—7—HmTIE, B aEBICLY, TR oZ AR ERE AT
AL 2z e 7o Ciece L L, (BEROBERO L H I, 7y HEDIE
BULHIZ 2 F5 a0 010 6 S5 Helns 2 ET, FaEH2 o
FHEBENT DL 0) GBI UBEP R ol TOERIZEY, 2L
EHHEBAECEREE VoL [NEWEIR] 2R LT D612,
MO ® S22 GEFIZEWERT) BRI ZTEOARERZRT 2 &8
WHEIZ R D, B4 i 2 BEROMEN OB OIS A~ OBEAFIT 72 (Ivan
Fesenko IX, Wojciech Porowski X, BHI#TIG, ZHH—IK, WzEAEEIC L
BILFEIIE) . £72, BSCERIEPEROERMEIZH HH, FHEIF A LI a—
7 —HERICHET 2 5E0—2 L LT, FHES M Ia—F —HH0 [HR
B ST oN5, SHIZED, BT —NVERMIZBWTES Ol A R
JEREETH 5 [ ORI S 2127 v a v PR ~OEE
GICHDTTEEIC A B L THh b, Tz, HETIE, HRIBHELEZ IS
R L 72WF9E B IEFENAT DN TV B, €9 o ZZfifED BARfI L LT, #lz
E, ruyrTg—r - ¥4I a— T —BHNOFEEKOM 70 T REORE
AR B S A %8 GEAT AR, EAH—K, WrEREE 12 X 5 LE
52), prEfy 2 Ak Lo RO AR A 29 2 [ IR SR s o 3 L2 B 2 F 98 G
FAKRK, EHH—RICE2EENE), BEmizado b TrEse s iz AUl
SZEABHHO IO T v s v a v OEMAIEICE T A8 (ZAH—K, %k
REBICL MBI, Fuy T —2 - 43— —HOKmHEIZ
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B 20%8 GENARIK, ZAH—KIC L 2L, GEEHEOBERMIC
B3 5198 (Mohamed Saidi /X, SEAfA KK, ZAH—KIC L 2 AR %
EWBITONS,

INEFTOLLOFHES A I 2— 7 —HmBEOFHECHEESL,
A HE LR K L W [HFE] 2 E B L L Twie, 2%
n, EEROAMEBE L7z RSN 25, IhE TIAThNIT &2
RESOFELNRETH o7, —FH, LibobBh), FHFETIE, FHEES L
22— 7 —HEROBEEN BRI H 2 REEE L T A ETIREHE R T
Who DL BEFMREBIC, AL (FHEESfela—TF—H
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