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I1. FEKGMmC (2017~2021 £EfE)

1. Kato Akishi, Mizuno Yuma and Terashima

Yuji, Quiver mutation sequences and q-
binomial identities, International Math-
ematics Research Notices, 2017,

doi: 10.1093/imrn/rnx108
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1. FEFREL (2017~2021 £EFE)

1. A. Iyonaga and T. Kobayashi, “Distin-
guishing modified gravity with just two
tensorial degrees of freedom from gen-
eral relativity: Black holes, cosmology,

Phys. Rev. D

104, no.12, 124020 (2021)

and matter coupling,”

2. T. Ikeda, A. Iyonaga and T. Kobayashi,

10.

“Stars disformally coupled to a shift-symmetric

scalar field,” Phys. Rev. D 104, no.10,
104009 (2021)

3. T. Murata and T. Kobayashi, “Dynam-
ics of inflation with mutually orthogonal
vector fields in a closed universe,” Phys.
Rev. D 104, no.8, 083514 (2021)

4. 1. Wolfson, A. Maleknejad, T. Murata,

E. Komatsu and T. Kobayashi, “The isotropic

attractor solution of axion-SU(2) infla-
tion: universal isotropization in Bianchi
type-I geometry,” JCAP 09, 031 (2021)

5. M. Arimoto, H. Asada, M. L. Cherry,
M. S. Fujii, Y. Fukazawa, A. Harada,
K. Hayama, T. Hosokawa, K. Ioka and

Y. Itoh, et al. “Gravitational Wave Physics

12.

13.

14.

Y. Sugiyama, K. Yamamoto and T. Kobayashi,
“Gravitational waves in Kasner space-
times and Rindler wedges in Regge-Wheeler
gauge: Formulation of Unruh effect,” Phys.
Rev. D 103, no.8, 083503 (2021)

H. W. H. Tahara and T. Kobayashi, “Nanohertz
gravitational waves from a null-energy-
condition violation in the early universe,”
Phys. Rev. D 102, no.12, 123533 (2020)

S. Hirano, T. Kobayashi, D. Yamauchi
and S. Yokoyama, “UV sensitive one-
loop matter power spectrum in degener-
ate higher-order scalar-tensor theories,”
Phys. Rev. D 102, no.10, 103505 (2020)

H. W. H. Tahara, T. Kobayashi and J. Yokoyama,
“A new mechanism for freezing extra di-
mensions with higher-order curvature terms,”

Phys. Lett. B 811, 135857 (2020)

. T. Kobayashi, “Effective scalar-tensor de-

scription of regularized Lovelock grav-
ity in four dimensions,” JCAP 07, 013
(2020)

S. Akama, S. Hirano and T. Kobayashi,
“Primordial tensor non-Gaussianities from
general single-field inflation with non-Bunch-
Davies initial states,” Phys. Rev. D

102, no.2, 023513 (2020)

A. Iyonaga, K. Takahashi and T. Kobayashi,
“Extended Cuscuton as Dark Energy,”
JCAP 07, 004 (2020)

H. Ogawa, T. Kobayashi and K. Koyama,

and Astronomy in the nascent era,” [aurXiv:Q104.()QAJzéﬁelativiStiC stars in a cubic Galileon

[gr-qc]].

6. K. Tomikawa and T. Kobayashi, “Per-
turbations and quasinormal modes of black
holes with time-dependent scalar hair in
shift-symmetric scalar-tensor theories,”
Phys. Rev. D 103, no.8, 084041 (2021)

15.

Universe,” Phys. Rev.

024026 (2020)

D 101, no.2,

Y. Mishima and T. Kobayashi, “Revisit-
ing slow-roll dynamics and the tensor tilt
in general single-field inflation,” Phys.
Rev. D 101, no.4, 043536 (2020)
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17.

18.

19.

20.

21.

22.

23.

24.

K. Tomikawa and T. Kobayashi, “Gauge
dependence of gravitational waves gen-
erated at second order from scalar per-
turbations,” Phys. Rev. D 101, no.8,
083529 (2020)

S. Akama, S. Hirano and T. Kobayashi,
“Primordial non-Gaussianities of scalar
and tensor perturbations in general bounce
cosmology: Evading the no-go theorem,”
Phys. Rev. D 101, no.4, 043529 (2020)

S. Hirano, T. Kobayashi and D. Yamauchi,

“Screening mechanism in degenerate higher-

order scalar-tensor theories evading grav-
itational wave constraints,” Phys. Rev.
D 99, no.10, 104073 (2019)

S. Hirano, T. Kobayashi, D. Yamauchi
and S. Yokoyama, “Constraining degen-
erate higher-order scalar-tensor theories
with linear growth of matter density fluc-
tuations,” Phys. Rev. D 99, no.10, 104051
(2019)

T. Kobayashi, “Horndeski theory and be-
yond: a review,” Rept. Prog. Phys. 82,
no.8, 086901 (2019)

K. Takahashi and T. Kobayashi, “Gen-
eralized 2D dilaton gravity and kinetic
gravity braiding,” Class. Quant. Grav.
36, no.9, 095003 (2019)

S. Akama and T. Kobayashi, “General
theory of cosmological perturbations in
open and closed universes from the Horn-
deski action,” Phys. Rev. D 99, no.4,
043522 (2019)

A. Tyonaga, K. Takahashi and T. Kobayashi,
“Extended Cuscuton: Formulation,” JCAP

12, 002 (2018)

A. Nishizawa and T. Kobayashi, “Parity-
violating gravity and GW170817,” Phys.
Rev. D 98, no.12, 124018 (2018)

25.

26.

27.

28.

29.

30.

H. W. H. Tahara, S. Nishi, T. Kobayashi
and J. Yokoyama, “Self-anisotropizing in-
flationary universe in Horndeski theory
and beyond,” JCAP 07, 058 (2018)

T. Kobayashi and T. Hiramatsu, “Rela-
tivistic stars in degenerate higher-order
scalar-tensor theories after GW170817,”
Phys. Rev. D 97, no.10, 104012 (2018)

H. Ogawa, T. Hiramatsu and T. Kobayashi,

“Anti-screening of the Galileon force around

a disk center hole,” Mod. Phys. Lett. A
34, n0.02, 1950013 (2018)

S. Hirano, T. Kobayashi, H. Tashiro and
S. Yokoyama, “Matter bispectrum be-
yond Horndeski theories,” Phys. Rev.

D 97, 10.10, 103517 (2018)

K. Takahashi and T. Kobayashi, “Ex-
tended mimetic gravity: Hamiltonian anal-
ysis and gradient instabilities,” JCAP
11, 038 (2017)

S. Hirano, S. Nishi and T. Kobayashi,
“Healthy imperfect dark matter from ef-
fective theory of mimetic cosmological
perturbations,” JCAP 07, 009 (2017)

1. [I5E3EZR (2017~2021 4EE)

1.

“Generic instabilities of non-singular cos-
mologies in Horndeski theory: a no-go
theorem,” COSMO17 (Paris Diderot Uni-
versity, 8 H 30 H, 2017)

. “Extended mimetic gravity: Hamiltonian

analysis and gradient instabilities” The
first annual symposium of the innovative
area “Gravitational Wave Physics and
Astronomy: Genesis” (RFRFHF v >~
R, 3 H5 H, 2018)

“Relativistic stars in degenerate higher-

order scalar-tensor theories after GW170817,”



10.

11.

12.

Essential next steps for gravity and cos-
mology (RALKFEFHELF v > %X, 6 H
18 H, 2018)

“Scalar-tensor theories after GW170817
and relativistic stars in DHOST,” MG15
(Rome, Ttaly, 7 H 6 H, 2018)

. relativistic stars in DHOST,” MOGRA2018

(R, 8 H9 H, 2018)

. “Relativistic stars in degenerate higher-
order scalar-tensor theories after GW170817,”

COSMO18 (IBS Science and Culture Cen-
ter, Daejeon, Korea, 8 A 30 H, 2018)

“Extended Cuscuton,” Why does the Uni-
verse accelerate? — Exhaustive study and
challenge for the future (FUHIKFELEEY)
HAEWESERT, 3 H 3 H, 2019)

. “On the screening mechanism in DHOST

theories evading gravitational wave con-
straints,” COSMO19 (RWTH Aachen Uni-
versity, 9 H 5 H, 2019)

. 6th Korea-Japan workshop on dark en-

ergy (KMI, Nagoya University, 12 A 4
H, 2019)

“Nanohertz gravitational waves from NEC
violation in the early universe,” 7th Korea-

Japan workshop on dark energy (4 > 2
4 > B, 12 A 9 H, 2020)

“Perturbations of black holes in shift-

symmetric scalar-tensor theories,” QUARKS

ONLINE WORKSHOPS - 2021 “Mod-
ification of Gravity: Theories and Ob-
servations” (4> 74 B, 6 H 9 H,
2021)

“Distinguishing modified gravity with just
two tensorial degrees of freedom from
general relativity,” 8th Korea-Japan work-
shop on Dark Energy (%> 7 1 ¥ Bilfi,
10 A 18 H, 2021)

13.

15.

16.

17.

18.

19.

PR BE, SPARIAE

“Relativistic stars in degenerate higher-

order scalar-tensor theories after GW170817,”

HAYB ERZMETRE (BINKRE, 9 H 15
H, 2018)

. “Parity-violating gravity and GW170817,”

87 RBHIN TR Y — 2 > ay 7 (10
K, 11 A 13 H, 2018)

5% 31 [MHEERERS VRY 7 A (RHERER
FEPIEAERTSERT, 12 )

SPEPHE— NRES ) LIRS, BB — AR
“One-loop matter power spectrum be-
yond Horndeski,”

HAPFARERRE (JUNKEE, 3 H 19
H, 2019)

PEFHE—, /NRES, LR

“On the screening mechanism in DHOST
theories evading gravitational wave con-
straints,” HAYJHZRKETRE (LK
.9 H 17 H, 2019)

2020 L 55 50 [B] K - RIEYHEFE
DR (A7 4 VBfE, 8 A 24 H, 2020)

/PR

“Gauss-Bonnet 51D 4 XIhifR o fHRE
REZDRAHF— - 7Y NVEEMT X 5
slib, HAVEY2KERE (X 54
> BAfE, 9 H 16 H, 2020)
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Y. Komori and H. Tsumura, On Arakawa—

Kaneko zeta-functions associated with GL2(C)

L. WFFEmE

2021 FEEIZ N ETICBE N —BEICH
bE9 2 % HEY — & BB T 2 e % & &
o 7 W A SR L 7 (AR (R K) 8.
& HNHE SR (HHR) & o HFpER).

F 7 DEPEA L 72 GLo(C) b9 2571 -
BT —FYBIBAEIRT 2 2 LItk o T, 0EHE
EE I N T % poly-cosecant FUZBS 2 B f
MY — 7B, X561 T & DRRS 9
Bernoulli #OIRRICOW TR 2T 7. (&
TFERBK (JUHK) &L ENESCR (HHK) & D
L HEE).

and their functional relations, J. Math.
Soc. Japan, 70 (2018) No. 1, 179-213.

H. Furusho, Y. Komori, K. Matsumoto

and H. Tsumura, Desingularization of
multiple zeta-functions of generalized Hurwitz—
Lerch type, RIMS Kokyuroku Bessatsu

B68 (2017), 27-66.

. H. Furusho, Y. Komori, K. Matsumoto
and H. Tsumura, Fundamentals of p-adic
multiple L-functions and evaluation of
their special values, Selecta Math., (N.S.)

. 23 (2017), 39-100.
I1. FERHC (2017~2021 £E1E) (2017)

10. H. Furusho, Y. Komori, K. Matsumoto

1. K. Fujita and Y. Komori, A co ence
ke an ot neruen and H. Tsumura, Desingularization of

between symmetric multiple zeta-star val- . .
complex multiple zeta-functions, Amer.

J. Math., Vol. 139, No. 1 (2017), 147—
173.

ues and multiple zeta-star values, 75 (2021),
149-167.

2. Y. Komori, Finite Multiple Zeta Values,
Symmetric Multiple Zeta Values and Uni-
fied Multiple Zeta Functions, 73 (2021),
221-255.

II1. FTJE¥Z (2017~2021 4E)

1. /N#E %, On variants of the Arakawa—
Kaneko zeta function, (H4EIL+¥ — % Wf
e, 2021 3 H 9 H, B (F v
74 V).

L NER U, BIRSEY — S, NS EY —
Ziti, & & QKL — 7 Biskic o, (%
Y — ¥ Hf%EES, 202042 A 16 H, ¥t
BART).

. /INEE ¥, Finite Multiple Zeta Values, Sym-
metric Multiple Zeta Values and Unified
Multiple Zeta Functions, (Z#EAFREK
2 —, 2019 4F 12 A 20 H, BEKY).

3. Y. Komori, K. Matsumoto and H. Tsumura,
An overview and supplements to the the-
ory of functional relations for zeta-functions 2
of root systems, Adv. Stud. Pure Math.,
84, 2020, pp. 263-295.

4. Y. Komori, K. Matsumoto and H. Tsumura,
Zeta-functions of root systems and Poincaré 3
polynomials of Weyl groups, Tohoku Math. J.,

72 (2020), 87-126

5. Y. Komori, Finite Multiple Zeta Values,
Multiple Zeta Functions and Multiple Bernoulli 4. /g% 3%, Finite Multiple Zeta Values, Mul-
Polynomials, Kyushu J. Math., 72 (2018)
333-342.

tiple Zeta Functions and Multiple Bernoulli
Polynomials, (fff%i4x, 2018 -6 H 18 H,

. Y. Komori and A. Yoshihara, Cauchy
numbers and polynomials associated with
hypergeometric Bernoulli numbers, J. Comb.
Number Theory, 9 (2018).

JUK).

5. /NFR U5, ZEMMT Y < BBOMIT R

& BIERIR, (L E MBS 20—
b, 2018 4£ 2 H 5 H, #lFR5¥).



6. Y. Komori, Functional relations for zeta-
functions of root systems and Poincaré
polynomials of Weyl groups I, (Various
Aspects of Multiple Zeta Functions, 2017
fE8 H 25 H, At ERY).
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II. 0000 (2017~202100)

1. Invariants of the Weyl group of type Ag)
(with K. Iohara), to appear in Pure and
Applied Mathematics Quarterly, 2020,

16 (3), pp.337 - 369.

III. 0000 (2017~202100)

1. Elliptic Artin groups, Flat coordinates
and singularities, OIST (Okinawa), March,
2020.

2.00000000000000000O
go2020000000000000000
gboooo20200 900

. 0000b000ooooobooooon
goboobobogboooobooaoo
goobo20200 90

4. School on Elliptic Artin Groups (0 OO
0 ), Kabli IPMU, University of Tokyo, 2
0190 300

5. Elliptic Artin groups, Geometry and In-
tegrable Systems, Institut de Mathema-
tiques de Bourgogne (France), May, 2019.

6. D00OO0O0DOO,0b000booobooobd
gooooog20190 70.

7. Elliptic Artin groups, Arbeitsgruppe Al-
gebra und Zahlentheorie Seminare, Math-
ematisches Institut, University of Cologue
(Germany), October, 2019.

8. Artin groups associated to elliptic root
systems, Conference on Algebraic Rep-
resentation Theory 2019, Department of
Mathematics, National Tsing Hua Uni-

versity, Hsinchu, Taiwan, November, 2019.

9. On quantum toroidal algebras associated
with arbitrary root systems, Arbeitsgruppe
Algebra und Zahlentheorie Seminare, Math-
ematisches Institut, University of Cologne,
June, 2018.

10. Remarks on the Drinfeld realization of
quantum affine algebras, Algebraic Lie
theory and Representation theory 2018,
gooooooooooo, 20180 500

11. On quantum toroidal algebras associated
with arbitrary semisimple Lie algebras,
Infinite Analysis 17, Osaka City Univer-
sity, December, 2017.

12. On qualtum elliptic algebras, MS semi-
nar, IPMU, February, 2017.

IV.000 (0000)
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L. ffFgemts

IR, HIRGHEERIC B U 2 EBIO MR R
ERIENZ DR, EIZED g EFITDON
TETF bOA ZVRBDOISHE» SR EIT- T
W5,

BCOD BIXEREE2EL W RED ¢ B %
BN S 728, G [4] TRECKC, 2EA
U, EHHOREROHFEEZ R L. TOREUT
gl, BET b a1 ZVREORIMEEDREE % £f
D, REEIL gl, BMADILETH 2RBK, %
AR, HBOLRAF R DERL 21T > 72 (B. Feigin,
E. Mukhin & O IL[FIHFZE).

FEAEPAE Y F A DT oIV A R
BT 5E /27 72 HRL 72 (F. Smirnov,
T. Miwa & DI£3E).

1. FEKGm (2017~2021 4FfE)

1. M. Jimbo, T. Miwa and F. Smirnov, Lo-

cal Operators in Quantum Integrable Mod-

els vol. I, Mathematical Surveys and Mono-

graphs Series, 256 AMS, 2021

2. B. Feigin, M. Jimbo, and E. Mukhin,
Quantum toroidal comodule algebra of
type A,, — ; and integrals of motion,
arXiv:2112.14631

3. B. Feigin, M. Jimbo, and E. Mukhin,
Combinatorics of vertex operators and
deformed W-algebra of type D(2,1;a),
arXiv:2103.15247,

4. B. Feigin, M. Jimbo, E. Mukhin, and I.
Vilkoviskiy, Deformations of W algebras
via quantum toroidal algebras,

Selecta Math. 27 (2021)

5. B. Feigin, M. Jimbo and E. Mukhin, To-
wards trigonometric deformation of f/s\[g
coset VOA, J. Math. Phys. 60 (2019)
073507

6. B. Feigin, M. Jimbo and E. Mukhin, (gl,,, g{,,)

duality in the quantum toroidal setting,

to appear in Adv. Math.

Commun. Math. Phys. 367 (2019) 455~
481

7. B. Feigin, M. Jimbo and E. Mukhin, Eval-
uation modules for quantum toroidal gl,,
algebras, arXiv:1709.01592v3

8. M. Jimbo, H. Nagoya, and H. Sakai, CFT
approach to g Painlevé VI equation, J.
Int. Sys. 2 (2017) xyx009

9. B. Feigin, M. Jimbo and E. Mukhin, In-
tegrals of motion from quantum toroidal
algebras, J.Phys.A: Math. Theor. 50
(2017) 464001

10. B. Feigin, M. Jimbo, T. Miwa and E.
Mukhin, Finite-type modules and Bethe
ansatz equations, Annales Henri Poincaré
18 no.8 (2017) 2543-2579

11. B. Feigin, M. Jimbo, T. Miwa and E.
Mukhin, Finite-type modules for quan-
tum toroidal gl;, Commun. Math. Phys.
355 (2017) 143

II1. [EEFEFR (2017~2021 4E%)

1. Integrals of motion in CFT and quantum
toroidal algebras: an introduction, Col-
loquium, T.D.Lee Institute, Jiao Tong
University (Shanghai, China), 2019 4F- 10
H17H

2. Deformations of W algebras via quan-
tum toroidal algebras, Seminar, Tongji
University (Shanghai, China), 2019 4 10
H 18 H

3. Remarks on deformed W algebras and
integrals of motion, Workshop “New Trends
in Integrable Systems”, KBxmiiz K%
(KBfF) 20199 H9H-13 H

4. Deforming integrals of motion via quan-
tum toroidal algebras, workshop “Geom-

etry and Integrable Systems”, Institut



Mathématiques de Bourgogne (Dijon, France),

201944 H29H-5H3H

. hEa ZOVETFREE TR, HARY
RAE2AREREHIFEH, R TEERT (B
#5) , 2019 4£ 3 H 20 H

. Deforming integrals of motion via quan-
tum toroidal algebras, HSE seminar, Moscow
2018 4£ 10 H 24 H

. Integrals of motion, Bethe ansatz, and
quantum toroidal algebras, 4th ACCA
workshop, SHRFRFHEEREGRE G
#fi) , 2018 43 H 26 H

. Toroidal symmetry in quantum integrable
systems, Correlation Functions of Quan-
tum Integrable Systems and Beyond, 2017
£ 10 H 23 H-26 H, ENS Lyon (Lyon,

France)

. Integrals of motion from quantum toroidal
algebras, The XX Vth International Con-
ference on Integrable Systems and Quan-
tum Symmetries, 201746 A 6 H-10
H, Czech Technical University (Prague,
Czech)

. Integrals of motion from quantum toroidal
algebras, [FEFEMFEHE S Developments of
mathematics at IPMU: in honor of Kyoji
SAITO, 201744 A 25 H-28 H Kavli
IPMU (F-ZRA)
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L. e s
2021 B 3 TR DR B K O D
HiGm OxXARE & B RE ORI T\
o6 < NG OMERDOIZLE | i@@ﬁﬁﬁﬁ“ﬁ@
WFRE & BT RE OmMEE. BHEIC T TED,
BHEMICHAS DS o 7-FHE2TET WAL
72D KR LK AREE NGRS LIZBWT, 20
EEMB LUz, ZOMXIZEWTIL, Intriligator-
Seiberg duality &\ PWIRIE N = 1 BXIFR so
T—=VMEORHED S & T, EREFRE e %
@E?ﬁ MEDESITIEL TWBPEIHS
MZT B Z DK,
ZTNLISME, BT, HOBEER DN FRE & B
HEOMEZELTH I IR LT,

TRLER S 2 TlEk. NIRIE D D B ER D Kk
BTEEEEFEORNLNT 4 ALEEDLES
FEM U7z, NHEROMEFTIE, 75— VRt
G D 76(G) oKD L Bbh T\ KigE T
BETHDIN, RIVT 1+ ALFEONEGD 51X
Hom(Q""(BG),Z) 7 &5 £ 5 #E8) & 1524
DFFMRIEN P SEE D Z Db rotz, TD
FSCEPART S AT DFTETH D, £7-F D5
HHEEBTH -7, BILOMSE ’ﬁk%‘zb?‘:o

FRLFRSC 3 Tldk. A7 a7 1w ZikHEm
ZIRFTEAND IR T MEIZB T B modulo 24
DRIBEFEENED LS ITHAT VDI 0%
Nz, ZHIZIE, ~AT8ET 1y 75O MR k
D ZRGTIIE LGRS, topological modular
form & K3 —farED Y —HERIZE T
DI 24 DGy, TMF* TREDS S5
Z&, £/, ZIRLTD modulo 24 DT /<

V% Hom ("™ (BG),U(1)) = Zod THZ 5
N5 &AW, YHEINERD O E £ 5 YUEREL
TMF?* — Hom(Q3""™(BG),U(1)) ¥ 10T

%% Z & % Hopkins DFERZHWTRLU T,

I1. F&3KGh
2021 FEICHR I N2 ETERE DD AR
60

1. Y. Lee, K. Ohmori and Y. Tachikawa,
“Matching Higher Symmetries Across

Intriligator-Seiberg Duality,” Journal of
High Energy Physics 10 (2021), 114
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I1. F&3RE5C (2017~2021 4EFE)

1. Y. Hatsuda and T. Okazaki, “Fermi-gas
correlators of ADHM theory and triality
symmetry,” SciPost Phys. 12, no.1, 005
(2022).

2. Y. Hatsuda and M. Kimura, “Spectral
Problems for Quasinormal Modes of Black
Holes,” Universe 7, no.12, 476 (2021).

3. Y. Hatsuda, “An alternative to the Teukol-

sky equation,” Gen. Rel. Grav. 53,

10.10, 93 (2021).

4. Y. Hatsuda and M. Kimura, “Semi-analytic

expressions for quasinormal modes of slowly

rotating Kerr black holes,” Phys. Rev.
D 102, no.4, 044032 (2020).

5. Y. Hatsuda, “Quasinormal modes of Kerr-
de Sitter black holes via the Heun func-

10.

11.

12.

1.

tion,” Class. Grav.

025015 (2020).

Quant. 38, no.2,

. Y. Hatsuda and Y. Sugimoto, “Bloch

electrons on honeycomb lattice and toric
Calabi-Yau geometry,” JHEP 05, 026
(2020).

. Y. Hatsuda, “Quasinormal modes of black

holes and Borel summation,” Phys. Rev.
D 101, no. 2, 024008 (2020).

Z. Duan, J. Gu, Y. Hatsuda and T. Sule-
jmanpasic, “Instantons in the Hofstadter
butterfly: difference equation, resurgence
and quantum mirror curves,” JHEP 1901,
079 (2019).

Y. Hatsuda, A. Sciarappa and S. Zakany,
“Exact quantization conditions for the
elliptic Ruijsenaars-Schneider model,” JHEP
1811, 118 (2018).

Y. Hatsuda, “Perturbative/nonperturbative
aspects of Bloch electrons in a honey-
comb lattice,” PTEP 2018, no. 9, 093A01
(2018).

D. Gang and Y. Hatsuda, “S-duality resur-
gence in SL(2) Chern-Simons theory,”
JHEP 1807, 053 (2018).

Y. Hatsuda, Y. Sugimoto and Z. Xu,
“Calabi-Yau geometry and electrons on
2d lattices,” Phys. Rev. D 95, no. 8,
086004 (2017).

1. CIEEFEZR (2017~2021 4EFE)

“Black Hole Perturbation Theory and Seiberg-
Witten Theory,” XI Workshop on Geo-
metric Correspondences of Gauge Theo-

ries, SISSA, Trieste (Online), September
2021.

“Quantization Conditions and Seiberg-
Witten Theory,” Applicable resurgent asymp-

totics: towards a universal theory, focus
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and resurgence, Isaac Newton Institute
for Mathematical Sciences (Ounline), May
2021.

. “Black Hole Quasinormal Modes and Seiberg-

Witten Theory,” Randomness, Integra-
bility and Representation Theory in Quan-
tum Field Theory 2021, Osaka City Uni-
versity (Online), March 2021.

“Spheroidal harmonics and Nekrasov’s
function,” Potential Toolkit to Attack
Nonperturbative Aspects of QFT - Resur-
gence and related topics -, YITP (Ky-
oto University), Zoom & Mozilla hubs,
September 2020.

. “A new approach to black hole quasi-

normal modes,” Mini-workshop on Sym-
metry and Interactions, Shing-Tung Yau
Center of Southeast University, Nanjing,
China, November 2019.

. “Electrons on the honeycomb lattice and

topological strings,” Topological String
Theory and Related Topics, CERN, Geneva,
Switzerland, June 2019.

“Instantons in the Hofstadter butterfly,”
Recent Developments in Gauge Theory
and String Theory, Keio University, Hiyoshi,
Japan, September 2018.

. “Instantons in the Hofstadter butterfly,”

7th International Conference on New Fron-
tiers in Physics, the Orthodox Academy
of Crete, Crete, Greece, July 2018.

. “Hofstadter, Toda and Calabi-Yau,” Au-

tumn Symposium on String Theory, KIAS,
Seoul, Korea, September 2017.

“Hofstadter, Toda and Calabi-Yau,” RIMS-
iTHEMS International Workshop on Resur-
gence Theory, RIKEN Kobe Campus, Kobe,
Japan, September 2017.
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B Edwin Langmann K(KTH-#38), BRB—K(EX-%E)L0 HREH
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%8 B : Random geometry approach to TTbar-deformed conformal field
theory

Z&EM : Prof. Shinji Hirano (University of the Witwatersrand)

B A SM eI — (SMELDO A FEEYE L 2—D A /N—[2aY
AORLTLZELY)

HB5:2021 4£ 5 A 12 B(7k) 17:10--18:40

BEZ : In this talk | discuss the TTbar deformation of conformal field theory
in two dimensions and develop a geometric method proposed by Cardy to
study matter and stress tensor correlators. Along the way | present the
TTbar-deformed Polyakov-Liouville conformal anomaly action as well as
the TTbar deformation of the stress tensor OPEs. If time permits, |
comment on an alternative description of the TTbar-deformed CFT,
namely, the undeformed CFT on the operator/state-dependent TTbar-
deformed space. | also discuss the gravity dual of the TTbar deformed
CFT, translating the random geometry method into the language of
AdS/CFT, and comment on its relation to the cutoff AdS interpretation.
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%8 H : Positive temperature free fermions and solvable models in the KPZ
class

#BAT : Matteo Mucciconi & (ERRIEKXE)

B AU SM eI — (SMELDO A FEEYE L 2—D A /N—[2aY
2IRLTLZELY)

B B$:2021 4 6 A 23 B(/K) 17:10--18:40

BEZ : During the last two decades the study of solvable stochastic systems
in the KPZ universality class has attracted much attention. A typical
feature of these solvable models is their connection with special
symmetric polynomials, which characterize their probability distribution. In
numerous cases, utilizing Macdonald difference operators or Bethe
Ansatz, one point functions have been expressed in the form of Fredholm
determinants or pfaffians, leading to precise asymptotic analysis.

In this talk we aim to describe the origin of such determinantal and pfaffian
formulas, relating the theory of solvable KPZ models with that of positive
temperature free fermions in one dimension.

We accomplish this by establishing new identities between restricted
Cauchy sums of skew Schur polynomials and g-Whittaker polynomials
(i.e. Macdonald polynomials with t=0). This result is a consequence of a
new bijective g-deformation of the celebrated RSK correspondence we
introduce. Our arguments pivot around a combination of various theories
that include Kirillov-Reshetikhin crystals, Demazure modules and the Box-
Ball system.

This is a joint work with Takashi Imamura and Tomohiro Sasamoto.
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#8 B : Spectral Theories and Topological Strings on del Pezzo Geometries

B32: 2021 47 A 21 B(K) 17:10-18:40

B AU SM eI — (SMELDO A FEEYE L 2—D A /N—[2aY
2RLTLZELY)

WEZE © After recapitulating that quantum curves encode one of the most important

features of partition functions of M2-branes, we propose to reformulate M2-
branes by quantum curves. Especially, we focus on del Pezzo geometries and
construct explicitly the quantum Weyl group symmetries and the quantum curve
equations following various previous progress. We also discuss their relations to
Painleve equations and hidden integrabilities.
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Hybrid workshop

Rikkyo MathPhys 2022 2022/1/8 (Sat)—1/10 (Mon)

Atsuo Kuniba (Tokyo)

Title: 30 years of box-ball systems

Abstract:

Box-ball system (BBS) is an integrable cellular automaton in one dimension introduced
in 1990. | review its main developments that took every couple of years in the past 30
years along ultradiscretization, crystal theory in quantum groups, combinatorial Bethe
ansatz, thermodynamic Bethe ansatz and generalized hydrodynamics including

the latest result on the large deviations based on joint works with Grégoire Misguich
and Vincent Pasquier.
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Mayuko Yamashita (RIMS)

Title: On the absence of all heterotic global anomalies

Abstract: In this talk, | will explain the work "Topological modular forms and the absence
of all heterotic global anomalies" (https://arxiv.org/abs/2108.13542) with Yuji Tachikawa

from a mathematical point of view. That work is aimed at settling a physical problem to
show the vanishing of anomalies in heterotic string theories. We translate the problem into
a mathematical problem to show that a certain transformation of generalized cohomology
theories from TMF (Topological Modular Forms) to the Anderson dual to String bordism,
and prove that it is indeed the case. Here, the Anderson dual of a generalized homology
theory plays the crucial role in the classification of anomalies by a conjecture of Freed and

Hopkins. | will also explain this point, as well as related works on the Anderson duals.
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https://arxiv.org/abs/2108.13542

Tadashi Takayanagi (Kyoto)

Title: Holography in de Sitter Space via Chern-Simons Gauge Theory

Abstract:  We propose a holographic duality for classical gravity on a three-dimensional
de Sitter space. We first show that a pair of SU(2) Chern-Simons gauge theories
reproduces the classical partition function of Einstein gravity on a Euclidean de Sitter
space, namely a three dimensional sphere, when we take the limit where the level k
approaches -2. This implies that the CFT dual of gravity on a de Sitter space at the leading
semi-classical order is given by an SU(2) Wess-Zumino-Witten (WZW) model in the large
central charge limit k—-2. We give another evidence for this in the light of known

holography for coset CFTs. We also present a higher spin gravity extension of our duality.

Giulio Bonelli (SISSA)

Title: Black hole perturbation theory from classical CFT2 and gauge theories

Abstract:. Black hole perturbation theory from classical CFT2 and gauge theories
Abstract: The study of perturbation theory around the Kerr black hole is

a classical problem in General Relativity. Due to the high order of symmetry

of the gravitational field and the consequent separation of variables at the linear order,
it reduces to the study of ordinary second order differential equations. As already
observed long ago by A. M. Polyakov, these can be solved exactly in terms of classical
irregular Virasoro conformal blocks.

By making use of the specific exact expressions of the latter implied by the AGT dual
perspective on the conformal field theory, it is possible to explicitly solve the connection
problem of the ODE and

give novel exact and explicit formulas for the grey body factor, quasi-normal modes and
Love numbers of the Kerr black hole.

Kazunobu Maruyoshi (Seikei)

Title: L-operators in integrable models and defects



Abstract: In this talk, we discuss relationship between L-operators in integrable models
and defects in four-dimensional supersymmetric quantum field theories. The L-
operators we discuss satisfy the RLL relation with the elliptic R matrix encoding
Boltzmann weights of two-dimensional integrable lattice model (eight-vertex model and
its generalization). The transfer matrices of these L-operators are identified with defects
in four-dimensional supersymmetric theories on certain manifolds. The one is half-BPS
surface defects in N=1 and N=2 supersymmetric gauge theory on S"1 ¥times Lens
space, and the other is half-BPS (Wilson-'t Hooft) line defects in N=2 supersymmetric
gauge theory on S"1 ¥times omega-deformed R”"3. A reason of this relation is the both
defect configurations are embedded in string/M-theory and dual to the one induces
four-dimensional Chern-Simons theory where the relation with integrable models are
argued by Costello, Yamazaki and Witten. This talk is based on arXiv:1606.01041,
arXiv:2009.12391 and a collaboration with Toshihiro Ota and Masahito Yamazaki.
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Yukinobu Toda (IPMU)

Title: Categorical wall-crossing formula in Donaldson-Thomas theory

Abstract: The Donaldson-Thomas invariants virtually count stable objects on Calabi-Yau
3-folds, and their wall-crossing phenomena is important both in mathematics and physics.
In this talk, | will discuss conjectural categorifications of DT invariants to some dg-
categories, and their categorical wall-crossing formula. | will propose some rather vague
conjectures on the categorification problem, explain that many of them are rigorous
theorem for local surfaces, and describe the categorical wall-crossing formula in the case
of the resolved conifold.

B L L L e T e R T e e

Zohar Komargodski (Stony Brook)

Title: Aspects of line defects in d dimensions

Abstract: We consider renormalization group flows on line defects in d


https://arxiv.org/abs/1606.01041
https://arxiv.org/abs/2009.12391

dimensions. We define a "defect entropy” and argue that it decreases monotonically
during RG flows. We apply this result to line defects which appear in condensed matter
and high energy physics, including magnetic (SPT) defects, localized field defects, and
Wilson loops. In some of these cases we make some new experimental predictions
and in the case of Wilson lines we make some comparisons with localization and
holography.
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Shota Komatsu (CERN)

Title:  Crosscap States in Integrable Field Theories and Spin Chains

Abstract: Crosscap states have been extensively studied in two-dimensional
conformal field theory in the past, where part of the motivations came from their
connection to orientifolds in string theory. Surprisingly, however, analogous studies in
integrable field theories have been lacking. In this talk, | will fill this gap by presenting a
systematic study of crosscap states in integrable field theories and spin chains. First, |
derive an exact formula for overlaps between the crosscap state and any excited state
in integrable field theories with diagonal scattering. Using the formula, | compute the
crosscap entropy i.e. the overlap with the ground state in several examples, and find
that it decreases monotonically along the renormalization group flow except in cases
where the discrete symmetry is spontaneously broken in the infrared. We next
introduce crosscap states in integrable spin chains and obtain exact determinant
expressions for overlaps with energy eigenstates. These states are long-range
entangled and provide interesting initial conditions for the quantum quench protocaol,
which are quite distinct from short-range entangled states corresponding to the
boundary states. As a side result, | will also briefly comment on the interplay between
fermionization and Bethe ansatz.
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Alexei Borodin (MIT)

Title: sl(1|1)-vertex models: boson-fermion correspondence and determinantal
point processes

Abstract: TBA
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Mikhail Kapranov (IPMU)

Title: Perverse schobers and the Algebra of the Infrared

Abstract: The term "Algebra of the Infrared" was coined by Gaiotto, Moore and Witten
to signify a novel algebraic structure with strong polyhedral flavor that they discovered.
It relates various categorical data of a massive 2d supersymmetric theory.

We argue that the natural mathematical framework for this structure is the concept of
perverse schobers, categorical analogs of perverse sheaves. A perverse schober F on
the complex line C (having the meaning of the plane of central charges) has, first,
the vanishing cycle categories (corresponding to the local D-brane categories at the
vacua) and the transport functors (corresponding to tunneling between the vacua).

The constructions of the Algebra of the Infrared can be seen, in our approach,

as providing the analog of the Fourier-Sato transform for F. The appearance

of convex geometry becomes very natural from the Fourier transform point of view
(behavior of the exponentials in the complex domain). The talk is based on

joint work with Y. Soibelman and L. Soukhanov, arXiv 2011.00845.


https://arxiv.org/abs/2011.00845
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