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FIFEApTICHBLCEHN EE L LT
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B % BULPZ BB (T 9 5 RO BHFE AR
SNTWD, fIFEIEFIRA =K (RAE LK)
EDIEFEMRIZENT, G R 5NMHEEDF
v (quiver mutation loop = 27 7 A & —{RED
exchange graph ED)L—FIZHHY) I L. &
Bl g /X Z(y) LEIEN SR E EH L 7=,
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I1. F3%m (2015~2019 %)

1. Kato Akishi and Terashima Yuji, Quan-
tum dilogarithms and partition g-series,
Communications in Mathematical
Physics, 2015, 338, 457481, 1,
doi : 10.1007/s00220-015-2323-y

2. Kato Akishi and Terashima Yuji, Quiver
mutation loops and partition q-series,
Communications in Mathematical
Physics, 2015, 336, 811-830, 2,
doi :10.1007/s00220-014-2224-5,

3. 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

1. [HE¥R (2015~2019 4EE)

1. “HPOEE —hHil - 81 - k—" A
P HRGHEHS A TR 2019 43
H

2. “Quiver mutation loops and partition ¢-
series” MR TV —~ VHEHICEEE S
B AIM AT ) BRUR BB 2R AR
2017 £ 9 H

3. “Quiver mutation loops and partition g-
series” Wil H AR S 2 IR AR5
v ¥a VEHKRERE 2017 3 A

4. “Quiver mutation loops and partition g¢-
series” Tropical geometry and related top-
ics FUER R HAIISERHEUA 20 2016 4F 3
H

5. “Quiver mutation loops and partition ¢-
series” International Conference on Ge-
ometry and Quantization GEOQUANT
2015 Instituto de Ciencias Matematicas
(ICMAT), Campus de Cantoblanco,
Madrid, Spain, September 18, 2015.
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17. S. Nishi and T. Kobayashi, Phys. Rev.

2. S. Hirano, T. Kobayashi and D. Yamauchi,
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3. S. Hirano, T. Kobayashi, D. Yamauchi 043511 (2016)

and S. Yokoyama, Phys. Rev. D 99, no.
10, 104051 (2019) 19. S. Hirano, T. Kobayashi and S. Yokoyama,

) Phys. Rev. D 94, no. 10, 103515 (2016)
4. T. Kobayashi, Rept. Prog. Phys. 82, no.

8, 086901 (2019) 20. S. Nishi and T. Kobayashi, JCAP 1604,

018 (2016)
5. K. Takahashi and T. Kobayashi, Class.
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Rev. D 98, no. 12, 124018 (2018) 24. T. Kobayashi, M. Siino, M. Yamaguchi
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“Galilean Creation of the Inflationary Uni-
verse,”

HAP B AR S (RBRTIZKR, 9
H 27 H, 2015)

. “Relativistic stars in degenerate higher-

order scalar-tensor theories after GW170817,”
HAYP AR (BRSO H 15
H, 2018)

. “Parity-violating gravity and GW170817,”

57 BT Y — 2 v ay 77 (1L
K, 11 A 13 H, 2018)
“ A & 2 DHRR,”

o5 31 GRS v R P L (B R
FEYIERAER e, 12 H)

. “Ome-loop matter power spectrum be-

yond Horndeski,”
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H, 2019)

. “On the screening mechanism in DHOST

theories evading gravitational wave con-
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H, 2019)

“Galilean Creation of the Inflationary Uni-
verse,”

MG14 (Rome, Italy, 7 H 14 H, 2015)

. “Galilean Creation of the Inflationary Uni-

verse,”

Second LeCosPA International Sympo-
sium Everything About Gravity (Taipei,
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. “Primordial non-Gaussianities of gravi-
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21st International Conference on Gen-
eral Relativity and Gravitation (Columbia
University, New York, US, 7 H 11 H,
2016)
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15.
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“Generic instabilities of non-singular cos-
mologies in Horndeski theory: a no-go
theorem,”
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“Generic instabilities of non-singular cos-
mologies in second-order theories: A no-
go theorem,”
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H 9 H, 2017)

“Generic instabilities of non-singular cos-
mologies in Horndeski theory: a no-go
theorem,”
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analysis and gradient instabilities”
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“Relativistic stars in degenerate higher-
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“Relativistic stars in degenerate higher-
order scalar-tensor theories after GW170817,”
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Why does the Universe accelerate? -
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“On the screening mechanism in DHOST
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straints,”
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“Vainshtein mechanism and its breaking
in scalar-tensor theories,”

6th Korea-Japan workshop on dark en-
ergy (KMI, Nagoya University, 12 H 4
H, 2019)
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1. Y. Komori, K. Matsumoto and H. Tsumura,

An overview and supplements to the the-

ory of functional relations for zeta-functions

of root systems, to appear in Adv. Stud. Pure

Math.

2. Y. Komori, K. Matsumoto and H. Tsumura,

Zeta-functions of root systems and Poincaré

polynomials of Weyl groups, to appear
in Tohoku Math. J.

3. Y. Komori, Finite Multiple Zeta Values,

Multiple Zeta Functions and Multiple Bernoulli

Polynomials, Kyushu J. Math., 72 (2018)
333-342.

4. Y. Komori and A. Yoshihara, Cauchy

numbers and polynomials associated with

hypergeometric Bernoulli numbers, J. Comb.
Number Theory, 9 (2018).

. Y. Komori and H. Tsumura, On Arakawa—

Kaneko zeta-functions associated with GL2(C)
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—
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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.

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

and H. Tsumura, Desingularization of
complex multiple zeta-functions, Amer.
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. H. Ki, Y. Komori and M. Suzuki, On the

zeros of Weng zeta functions for Cheval-
ley groups, Manuscripta Math., 104 (2015),
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. Y. Komori, K. Matsumoto and H. Tsumura,

Infinite series involving hyperbolic func-
tions, Lith. Math. J, 55 (2015), 102-118.
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Glasg. Math. J, 57 (2015), 107-130. ) )
10. Y. Komori, Lattice sums of hyperplane

arrangements and their applications, (French-

TIL. FIgEER (2015~2019 471 Japanese Workshop on multiple zeta func-

1. /NG 05, IR B Y — & i, W% @Y — tions and applications, 201549 7 H,
S, B L UL — 7 B>, (% St-Etienne, France).
HY — S %S, 20204E 2 16 H, 3k
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2. /NFR 35, Finite Multiple Zeta Values, Sym-
metric Multiple Zeta Values and Unified
Multiple Zeta Functions, (BRI
X 2 —, 2019 4F 12 H 20 H, BEKY).

3. /INfE i, Finite Multiple Zeta Values, Mul-
tiple Zeta Functions and Multiple Bernoulli
Polynomials, (%843, 2018 4 6 H 18 H,
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{t, 2018 & 2 H 5 H, ffiFK%).

5. Y. Komori, Functional relations for zeta-
functions of root systems and Poincaré
polynomials of Weyl groups I, (Various
Aspects of Multiple Zeta Functions, 2017
£ 8 H 25 H, A EKRY).

6. /INFR I, Fill-& 17X — ¥ BI%d GLo(C)
LR & 2 DBIFEIRAIc >, (BIrE%
EHY—7ii%E4, 2016 4E 12 H 3 H, KK
K.

7. Y. Komori, Zeta-functions of root sys-
tems and Poincaré polynomials of Weyl
groups, (Problems and Prospects in An-
alytic Number Theory, 2016 £ 10 A 31
H, 5#ER).

8. /IE ¥, On Arakawa—Kaneko zeta-functions
associated with GLy(C) and their func-
tional relations, (T ¥Gat < +—, 2016
£6 H 17 H, Al ERY).
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1. Yoshiihsa Saito, “Quantized coordinate
rings, PBW-type bases and g-boson al-
gebras 7, Journal of Algebra 453 (2016),
456-491.

2. K. Iohara and Y. Saito, “Invariants of
the Weyl group of type Ag) ” . to appear
in Journal of Pure and Applied Mathe-
matics, arXiv: 1903.00266.

III. 0000 (2015~201900)
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and its applications, Series of Lectures,
Tonji University, Shanghai (China), Oc-
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2. On Elliptic Artin Groups, Shanghai Con-
ference on Representation Theory, Shang-
hai (China), December, 2015.

3. On qualtum elliptic algebras, Geomet-
ric Representation Theory, Kyoto Univ.,
October, 2016.

4. Quantum groups, quivers and related ge-
ometry, Quantum Field Theory and Sub-
factors, UC Berkekey (USA), November,
2016.

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

6. On quantum toroidal algebras associated
with arbitrary root systems, Arbeitsgruppe
Algebra und Zahlentheorie Seminare, Math-
ematisches Institut, University of Cologue
(Germany), June, 2018.

7. Elliptic Artin groups, Geometry and In-

tegrable Systems, Institut de Mathématiques

de Bourgogne (France), May, 2019.

8. Elliptic Artin groups, Arbeitsgruppe Al-
gebra und Zahlentheorie Seminare, Math-
ematisches Institut, University of Cologue
(Germany), October, 2019.
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R BEBX (LAIED #58) 7. B. Feigin, M. Jimbo, T. Miwa and E.
Mukhin, Finite-type modules for quan-

L i oeitE tum toroidal gl;, Commun. Math. Phys.
T TR, JLRERIC B B IO (AR 355 (2017) 1.43

ERIENZ DR, EIZED g EFITDON

TEF a1 ZNMRED G S %2 75T 8. B. Feigin, M. Jimbo, T. Miwa and E.

W5, Mukhin, Quantum toroidal gl; and Bethe
ARO W RED ¢ BRI AENZRT o ansatz, J. Phys.A: Math. Theor. 48 (2015)

1 X gl RELE DERAL Y R THY, Th 244001.

&N local integrals of motion & g 2Pt 9. B. Feigin, M. Jimbo, T. Miwa and E.

MRS TN S, AERIEH L WREKC 2 FA Mukhin, Branching rules for quantum

L"C BCD MAOIEREFIEL %, ABL R E toroidal gl,, Adv. Math. 300 (2016)

DORMEEE 220, TOERA L > b BAEMIZ 999974,

WAhVY 2525, ABLEEAT U M % 1T

= - - (2) [ ~ _

N 2: Lu cl: OT, D€+1 %B/%< é'z'fﬂyi‘g:{‘? 7 a1 111, DEE%% (2015N2019 ﬁiﬁg)

AREUZHF U local integrals of motion @ ¢ &

%1372, (B. Feigin, E. Mukhin & o $:[F#F2E) 1. Integrals of motion in CFT and quantum
toroidal algebras: an introduction, Col-

L F3Ri5C (2015~2019 421) loquium, T.D.Lee Institute, Jiao Tong

1. B. Feigin, M. Jimbo and E. Mukhin, To- University (Shanghai, China), 2019 4£ 10
wards trigonometric deformation of 5A[2 H1TH
coset VOA, J. Math. Phys. 60 (2019)

2. Deformations of W algebras via quan-

073507 tum toroidal algebras, Seminar, Tongji

2. B. Feigin, M. Jimbo and E. Mukhin, (gl,,,gl,)  University (Shanghai, China), 2019 4 10
duality in the quantum toroidal setting, H18 H

Commun. Math. Phys. 367 (2019) 455~ 3. Remarks on deformed W algebras and

481
8 integrals of motion, Workshop “New Trends
3. B. Feigin, M. Jimbo and E. Mukhin, Eval- in Integrable Systems”, KBz K%
uation modules for quantum toroidal gl,, (CRBRFF) , 201949 H9H-13 H

lgeb Xiv:1709.01592v3
algebras, ara v 4. Deforming integrals of motion via quan-

4. M. Jimbo, H. Nagoya, and H. Sakai, CFT tum toroidal algebras, workshop “Geom-
approach to ¢ Painlevé VI equation, J. etry and Integrable Systems”, Institut
Int. Sys. 2 (2017) xyx009 Mathématiques de Bourgogne (Dijon, France),

201944 H29H-5 A3 H
5. B. Feigin, M. Jimbo and E. Mukhin, In-

tegrals of motion from quantum toroidal 5. huA ZovE TRt E wfES R, HART
algebras, J.Phys.A: Math. Theor. 50 RAEABERERGER, R TERT (B
(2017) 464001 #) , 201943 H20H

6. B. Feigin, M. Jimbo, T. Miwa and E. 6. Deforming integrals of motion via quan-
Mukhin, Finite-type modules and Bethe tum toroidal algebras, HSE seminar, Moscow
ansatz equations, Annales Henri Poincaré 2018 £ 10 A 24 H

18 n0.8 (2017) 25432579
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13.

14.

15.

Integrals of motion, Bethe ansatz, and
quantum toroidal algebras, 4th ACCA
workshop, IR F K ZHHRFZHTER OF
#B) , 2018 £ 3 H 26 H

. Toroidal symmetry in quantum integrable

systems, Correlation Functions of Quan-
tum Integrable Systems and Beyond, 2017
4F 10 H 23 H-26 H, ENS Lyon (Lyon,

France)

. Integrals of motion from quantum toroidal

algebras, The XXVth 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, EFEAFZEHE 2 Developments of
mathematics at IPMU: in honor of Kyoji
SAITO, 201744 A 25 H-28 H Kavli
IPMU (T3

Integrals of motion and Bethe ansatz: an
approach from quantum toroidal alge-
bras, String theory meeting in Greater
Tokyo Area, FAHH KT, 2016 4F 11 H
28 H

oA ZNVETFREE R— TR, R
(A RBEEOBR E BE | | KRB
fiff, 2016 4E9 A 7 H

Finite type modules and Bethe Ansatz
for quantum toroidal gl;, workshop “Re-
cent Advances in Quantum Integrable
Systems”, Geneve K’¥, Switzerland, 2016
F8H 24 H

Finite type modules and Bethe Ansatz
for quantum toroidal gl;, Workshop In-
finite Analysis 16, XK, 2016 4£ 3 A
26 H

A SOVETREE R— TR, R
HRZ Y I —, BRKY, 2016 4 2 H
12 H

16.

17.

18.

19.

20.

b ZNVBEFREE RX—F{GER, ERREK
EE T aT Y A 2016451 A 14 H

Quantum toroidal algebras and Bethe ansatz,
workshop “Baxter 2015: Exactly solved
models and beyond”, Australian National
Univ., 2015 47 H 20 H

Quantum toroidal gl; and Bethe ansatz,
Mathematical Physics Seminar, SEN Saclay,
201546 H8 H

Quantum toroidal gl; and Bethe ansatz,
Mathematical Physics Seminar, Cergy-
Pontoise University, 2015 46 H 1 H

Fermionic basis of local fields in inte-
grable models, “Moshe Flato Lecture Se-
ries”, Ben-Gurion Univ., 2015 4£ 3 A 12
H
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1. Y. Tachikawa and G. Zafrir, “Reflection
groups and 3d N' > 6 SCFTs,”
JHEP 1912 (2019) 176
[arXiv:1908.03346 [hep-th]].

2. C.T. Hsieh, Y. Tachikawa and K. Yonekura,
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Phys. Rev. Lett. 123 (2019) 161601
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3. R. Kobayashi, K. Ohmori and Y. Tachikawa,
“On gapped boundaries for SPT phases
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4. M. Go and Y. Tachikawa, “autoboot: A
generator of bootstrap equations with global
symmetry,”

JHEP 1906 (2019) 084
[arXiv:1903.10522 [hep-th]].
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surfaces on families of varieties. Preprint.
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wolfach reports, 2019.

3. Takeo Nishinou, Obstruction to deform-

ing maps from curves to surfaces.
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4. Takeo Nishinou, Describing tropical curves

via algebraic geometry. arXiv:1503.06435.

5. Takeo Nishinou and Tony Yue YU, Real-
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. Obstruction to deforming maps from curves
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try: new directions, Oberwolfach, 2019.5.4.
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R RFsMao$ 7 A, 2016.6.3.
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systems and positivity, & LK, 2015.12.23.

Degeneration and curves on K3 surfaces,
Mirror Symmetry and Algebraic Geom-
etry 2015, SHHAKY:, 2015.12.8.
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formal multi-flavor QCD on lattice,” JHEP

1607, 038 (2016)

3. Y. Nakayama, “Topologically twisted renor-

malization group flow and its holographic

dual,” Phys. Rev. D 95, no. 6, 066010
(2017)

4. N. Sannomiya, H. Katsura and Y. Nakayama,

“Supersymmetry breaking and Nambu-
Goldstone fermions in an extended Nico-
lai model,” Phys. Rev. D 94, no. 4,
045014 (2016)

10.

11.

12.

13.

14.

. Y. Nakayama, “Euclidean M-theory back-
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invariant field theory without conformal
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046006 (2017)

C. Hasegawa and Y. Nakayama, “e-Expansion
in Critical ¢3-Theory on Real Projec-

tive Space from Conformal Field The-
ory,” Mod. Phys. Lett. A 32, no. 07,
1750045 (2017)

Y. Nakayama, “Interacting scale invari-
ant but nonconformal field theories,” Phys.
Rev. D 95, no. 6, 065016 (2017)

N. Sannomiya, H. Katsura and Y. Nakayama,
“Supersymmetry breaking and Nambu-
Goldstone fermions with cubic disper-
sion,” Phys. Rev. D 95, no. 6, 065001
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Y. Nakayama, “Can we change c in four-
dimensional CFTs by exactly marginal
deformations?,” JHEP 1707, 004 (2017)

K.-I. Ishikawa, Y. Iwasaki, Y. Nakayama
and T. Yoshie, “RG scaling relations at
chiral phase transition in two-flavor QCD,”
arXiv:1704.03134 [hep-lat].

K.-I. Ishikawa, Y. Iwasaki, Y. Nakayama

and T. Yoshie, “Nature of chiral phase
transition in two-flavor QCD,” arXiv:1706.08872
[hep-lat].

Y. Nakayama, “Very special conformal
field theories and their holographic du-
als,” Phys. Rev. D 97, no. 6, 065003
(2018)

Y. Nakayama, “Canceling the Weyl anomaly
from a position-dependent coupling,” Phys.
Rev. D 97, no. 4, 045008 (2018)

C. Hasegawa and Y. Nakayama, “Three

ways to solve critical ¢* theory on 4 — €
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dimensional real projective space: per-
turbation, bootstrap, and Schwinger-Dyson
equation,” Int. J. Mod. Phys. A 33, no.
08, 1850049 (2018)

Y. Nakayama, “Realization of impossi-
ble anomalies,” Phys. Rev. D 98, no. 8,
085002 (2018)

A. Edery and Y. Nakayama, “Gravitat-
ing magnetic monopole via the sponta-
neous symmetry breaking of pure R? grav-
ity,” Phys. Rev. D 98, no. 6, 064011
(2018)

Y. Nakayama, “Gravity Dual for Very
Special Conformal Field Theories in type
I1IB Supergravity,” Phys. Lett. B 786,
245 (2018)

Y. Nakayama, “Very Special T'J deformed
CFT,” Phys. Rev. D 99, no. 8, 085008
(2019)

Y. Nakayama, “Conformal equations that
are not Virasoro or Weyl invariant,” Lett.
Math. Phys. 109, no. 10, 2255 (2019)

A. Edery and Y. Nakayama, “Palatini
formulation of pure R? gravity yields Ein-
stein gravity with no massless scalar,”
Phys. Rev. D 99, no. 12, 124018 (2019)

Y. Nakayama, “Holographic dual of con-
formal field theories with very special
TJ deformations,” Phys. Rev. D 100,
no. 8, 086011 (2019)

Y. Nakayama, “Conformal Contact Terms
and Semi-Local Terms,” arXiv:1906.07914
[hep-th].

A. Edery and Y. Nakayama, “Critical
gravity from four dimensional scale in-

variant gravity,” JHEP 1911, 169 (2019)
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metry and conformal bootstrap” “Boot-
strap Approach to Conformal Field The-
ories and Applications ” March 2018

. {AfF## ” Impossible Anomalies in CFT”

at East Asia Joint Workshop on Fields
and Strings 2019” October 2019
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1. Y. Hatsuda, “Quasinormal modes of black
holes and Borel summation,” Phys. Rev.
D 101, no. 2, 024008 (2020).

2. 7. Duan, J. Gu, Y. Hatsuda and T. Sule-
jmanpasic, “Instantons in the Hofstadter
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“Exact quantization conditions for the
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. D. Gang and Y. Hatsuda, “S-duality resur-
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“Calabi-Yau geometry and electrons on
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086004 (2017).
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“Hofstadter ~ s butterfly in quantum ge-
ometry,” New J. Phys. 18, no. 10, 103023
(2016).
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results for ABJ Wilson loops and open-
closed duality,” JHEP 1610, 132 (2016).

Y. Hatsuda, “ABJM on ellipsoid and topo-
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A. Grassi, Y. Hatsuda and M. Marino,
“Topological Strings from Quantum Me-
chanics,” Annales Henri Poincare 17, no.
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S. Franco, Y. Hatsuda and M. Marino,
“Exact quantization conditions for clus-
ter integrable systems,” J. Stat. Mech.
1606, no. 6, 063107 (2016).

Y. Hatsuda and M. Marino, “Exact quan-
tization conditions for the relativistic Toda
lattice,” JHEP 1605, 133 (2016).

. A. Grassi, Y. Hatsuda and M. Marino,
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equations in ABJ(M) theories,” J. Phys.
A 49, no. 11, 115401 (2016).

Y. Hatsuda, “Spectral zeta function and
non-perturbative effects in ABJM Fermi-
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“Exact instanton expansion of the ABJM
partition function,” PTEP 2015, no. 11,
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Theory and Related Topics, CERN, Geneva,
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. “Instantons in the Hofstadter butterfly,”
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and String Theory, Keio University, Hiyoshi,
Japan, September 2018.
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7th International Conference on New Fron-
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bative Corrections,” Resurgence in Gauge
and String Theories, Instituto Superior

Técnico, Lisbon, Portugal. July 2016.

“Exact Quantization Conditions for Rel-
ativistic Integrable Systems,” Rikkyo Math-
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“Bursts of particle creation in gravita-
tional collapse to a horizonless compact
object,” Phys. Rev. D 100 (10/2019) no.8,
084028 (16 pages)
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“Stability of null orbits on photon spheres
and photon surfaces,” Phys. Rev. D 100
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collapse to a horizonless compact object,”
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“Rotating accretion flows in D dimen-
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no.10, 105011 (27 pages)

Ken-ichi Nakao, Pankaj S. Joshi, Jun-Qi
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superspinar”, Phys. Lett. B 780 (3/2018)

410 (4 pages)

Tomohiro Harada, Chul-Moon Yoo, Kazunori
Kohri and Ken-Ichi Nakao, “Spins of pri-
mordial black holes formed in the matter-
dominated phase of the Universe,” Phys.
Rev. D 96 (10/2017), 083517 (16 pages)

Kota Ogasawara, Tomohiro Harada, Umpei
Miyamoto and Takahisa Igata “Escape
probability of the super-Penrose process,”
Phys. Rev. D 95 (6/2017) no.12, 124019

(5 pages)

Chul-Moon Yoo, Tomohiro Harada and
Hirotada Okawa, “3D Simulation of Spin-
dle Gravitational Collapse of a Collision-
less Particle System,” Class. Quant. Grav.
34 (4/2017), 105010 (17 pages)

. Naoki Tsukamoto and Tomohiro Harada,

“Light curves of light rays passing through
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gan, “Primordial black hole formation
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mohiro Harada, “Self-similar motion of
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Tomohiro Harada and Sanjay Jhingan,
“Spherical and nonspherical models of

primordial black hole formation: exact
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093E04 (27 pages)

Yasutaka Koga and Tomohiro Harada,
“Correspondence between sonic points of
ideal photon gas accretion and photon
spheres,” Phys. Rev. D 94 (8/2016) no.4,
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Tomohiro Harada, Kota Ogasawara and
Umpei Miyamoto, “Consistent analytic
approach to the efficiency of collisional
Penrose process,” Phys. Rev. D 94(2)
(7/2016) 024038 (5 pages),

Tomohiro Harada, Shunichiro Kinoshita
and Umpei Miyamoto, “Vacuum excita-
tion by sudden appearance and disap-
pearance of a Dirichlet wall in a cavity,”

Phys. Rev. D 94 (7/2016) no.2, 025006
(17 pages)

Mandar Patil, Tomohiro Harada, Ken-
Ichi Nakao, Pankaj S. Joshi and Masashi
Kimura, “Infinite efficiency of the colli-

sional Penrose process: Can a overspin-

ning Kerr geometry be the source of ultrahigh-

energy cosmic rays and neutrinos?,” Phys.
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27.
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Rev. D 93 (5/2016) no.10, 104015 (28
pages)

Kota Ogasawara, Tomohiro Harada and
Umpei Miyamoto, “High efficiency of col-
lisional Penrose process requires heavy
particle production,” Phys. Rev. D 93
(2/2016) no.4, 044054 (9 pages)

Takafumi Kokubu, Hideki Maeda and To-
mohiro Harada, “Does the Gauss-Bonnet

term stabilize wormholes?,” Class. Quant.
Grav. 32 (11/2015) 23, 235021 (30 pages)

Takafumi Kokubu and Tomohiro Harada,
“Negative tension branes as stable thin
shell wormholes,” Class. Quant. Grav.
32 (9/2015) no.20, 205001 (20 pages)

Mandar Patil, Pankaj S. Joshi, Ken-ichi
Nakao, Masashi Kimura and Tomohiro
Harada, “Timescale for trans-Planckian
collisions in Kerr spacetime,” Europhys.
Lett. 110 (5/2015) no.3, 30004 (6 pages)

Tomohiro Harada, Chul-Moon Yoo, To-
mohiro Nakama and Yasutaka Koga, “Cos-
mological long-wavelength solutions and
primordial black hole formation,” Phys.
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B. J. Carr and Tomohiro Harada, “The
separate universe problem: 40 years on”,
Phys. Rev. D 91 (4/2015) 8, 084048 (16

pages).

III. 0000 (2015~201900)

Tomohiro Harada, “Particle Creation by
Horizonless Compact Objects”, Interna-
tional Workshop on Astrophysics and Cos-
mology, 20-24 Dec 2019, International
Centre for Cosmology, Charotar Univer-
sity of Science and Technology, Changa,
Gujarat, India (Invited)



. Tomohiro Harada, “Formation of Primor-
dial Black Holes”, International Work-
shop on Astrophysics and Cosmology, 20-
24 Dec 2019, International Centre for
Cosmology, Charotar University of Sci-
ence and Technology, Changa, Gujarat,
India (Invited plenary talk)

. Tomohiro Harada, “Effect of Inhomogene-
ity on Primordial Black Hole Formation
in the Matter Dominated Era”, Focus
Week on Primordial Black Holes, 2-6 Dec
2019, Kavli IPMU, Kashiwa, Japan

. Tomohiro Harada, “Particle creation in
gravitational collapse to a horizonless com-
pact object”, the 19th Lomonosov Con-
ference on Elementary Particle Physics,
22-28 August 2019, Moscow State Uni-

versity, Moscow, Russia (Invited)

. Tomohiro Harada, “Primordial black hole
formation”, as a seminar for International
KEK-Cosmo and APCosPA Winter School
2019 “Primordial Black Hole”, 22nd -
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(Invited)

. Tomohiro harada, “Complete conformal
classification of the FLRW solutions with
a linear equation of state”, YITP Inter-
national Molecule-type Workshop “Dy-
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14 Sep 2018, Yukawa Institute for The-
oretical Physics, Kyoto University, Ky-

oto, Japan

. Tomohiro harada, “Complete conformal
classification of the FLRW solutions with
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Relativity Meeting 2018, 1-7 Sep 2018,
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. Tomohiro Harada, “Primordial black holes

formed in the matter-dominated era”, In-
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Kyoto University, Japan
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black holes formed in the matter-dominated
era”, International Symposium on Cos-
mology and Particle Astrophysics “CosPA
20177, 11-15 Dec 2017, Yukawa Institute
for Theoretical Physics, Kyoto Univer-
sity, Japan

Tomohiro Harada, “Spins of primordial
black holes formed in the matter-dominated
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ativity and Gravitation in Japan, 27 Nov-
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Culture Hall Kurara, Higashihiroshima,
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Tomohiro Harada, “Formation of primor-
dial black holes from primordial fluctua-

tions”, Focus Week on Primordial Black
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Tomohiro Harada, “Spins of primordial
black holes formed in the matter-dominated
phase of the Universe”, Workshop on “Grav-
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formation in a matter-dominated universe”,
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formation from cosmological fluctuations”,
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ics in General Relativity and Gravita-
tion 27, 9-15 Aug 2015, Quy Nhon, Viet-
nam. (Invited)
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19.

20.

21.

22.

23.

Tomohiro Harada, “High energy particle
collision and collisional Penrose process
near a Kerr black hole”, the workshop
“One Hundred Years of Strong Gravity”,
10-12 Jun 2015, Instituto Superior Técnico
in Lisbon, Lisbon, Portugal. (Invited)

Tomohiro Harada, “Particle creation by
horizonless compact objects”, 14th Oc-
tober 2019, Kobe University, Kobe, Japan
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Tomohiro Harada, “A Brief Introduction
to Traversable Wormholes”, as an invited
talk for KMI Interdisciplinary Seminars,
22nd July 2019, Nagoya University, Japan

Tomohiro Harada, “Formation of primor-
dial black holes”, as invited lectures for

International KEK-Cosmo and APCosPA
Winter School 2019 “Primordial Black

Hole”, 22nd - 24th January 2019, KEK,

Tsukuba, Japan

Tomohiro Harada, “Formation of primor-
dial black holes from primordial fluctua-
tions”, 21 November 2017, Nagoya Uni-

versity, Japan.

Tomohiro Harada, “Lecture on the an-
alytic formula for primordial black hole
formation”, 21 November 2017, Nagoya

University, Japan.

Tomohiro Harada, “Primordial black holes
formed in the matter-dominated phase
of the Universe”, 19 October 2017, CEN-
TRA, Instituto Superior Tecnico, Uni-
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Tomohiro Harada, “Primordial black hole

formation from cosmological fluctuations”,
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33.

29 January 2016, Department of Physics,

Yamaguchi University, Japan

Tomohiro Harada, “Primordial black hole
formation from cosmological fluctuations”,
27 November 2015, Department of Physics,
Waseda University, Tokyo, Japan

Tomohiro Harada, “Primordial black hole
formation from cosmological fluctuations”,
20 October 2015, Department of Physics,
Nagoya University, Japan

Tomohiro Harada, “Primordial black hole
formation from cosmological fluctuations”,
16 October 2015, Department of Physics,
Hokkaido University, Sapporo, Japan
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Wall-crossing and operator ordering for 't Hooft
operators in N=2 gauge theories

Prof. Satoshi Okuda
University of Tokyo

SiPT « LB 4 5AE 4 B 4407 5=
HEF: 201944 H 24 B (UK) 17HF 10 55 - 18 KF 40 45

— Abstract —

In this talk | will report on a joint work with H. Hayashi and Y. Yoshida on 't
Hooft operators. We study half-BPS 't Hooft line operators in 4d N=2 gauge
theories on S* x R*3 with omega-deformation. Non-perturbative
contributions, namely monopole screening contributions, to the correlator of 't
Hooft operators can be computed using quiver supersymmetric quantum
mechanics. We show that for a gauge group U(N) there is a direct relation
between a chamber in the space of Fl parameters of SQM's and the ordering
of 't Hooft operators. For U(N) SQCD with N_F flavors, wall-crossing occurs
only when a minimal 't Hooft operator passes another minimal operator of a
different kind and their ordering changes. We demonstrate this by working
out several examples.
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Proof of absence of local conserved quantity

in S=1/2 XYZ chain with a magnetic field

HAENK (FEBERKT)
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HEF : 201949 H6 H (&) 16 KEF 30 % - 18 KF 00 45

— WE —
The integrable system is one of the most important subjects in mathematical physics. Integrable
systems possess sufficiently many local conserved quantities, which lies behind the solvability of
integrable systems. Vast literature is devoted to integrable models, and now various models have
been revealed to be integrable. In contrast to these deep understandings of integrability, very few
studies have addressed non-integrability. Here, we used the word “non-integrable” in the sense
that the model has no local conserved quantity. The absence of local conserved quantities is
necessary for thermalization and mixing, and thus the investigation of non-integrability is relevant
to broad research fields from the application of the Kubo formula [1] to the scrambling in a black
hole [2]. In spite of this necessity, non-integrability of a certain model is usually only presumed
without any rigorous proof. Some people even have such a pessimistic view that non-integrability
is out of the scope of mathematical physics. To break this impasse, in this seminer, we rigorously
prove that a particular quantum many-body system, the spin-1/2 XYZ chain with a
magnetic field, is indeed non-integrable in the sense that this system has no nontrivial local
conserved quantity [3]. The proof of non-integrability exploits a bottom-up approach: We first list
up all the candidates of local conserved quantities, and then prove that all of them cannot be
conserved. Any nontrivial conserved quantity in this model turns out to be a sum of operators
supported by at least half of the entire system. Our approach can apply to other S=1/2 systems
including the Heisenberg model with the next nearest-neighbor interaction.
[1] A. Shimizu and K. Fujikura, J. Stat. Mech. 024004 (2017).
[2] S. H. Shenker and D. Stanford, J. High Energ. Phys. 2014:67 (2014).
[3] N. Shiraishi, arXiv:1803.02637
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Workshop

Rikkyo MathPhys 2020

January 11 (Sat.) — January 12 (Sun.), 2020

Timetable
1/11(Sat) 1/12(Sun)
10:00-11:00 Registration Chen
11:15-12:15 Matsuo Shiraishi
Lunch Lunch
14:00-15:00 Jinzeniji Sakai
Tea Tea
15:30-16:30 Arakawa Yamada
16:30-17:30 Taki
Banquet Registration (17:45-18:15)
Banquet (18:15-20:15)

Venue: Room 4342 (bldg.4)

Speakers

January 11(Sat)

Yutaka Matsuo: Real topological vertex, boundary state, and quantum toroidal algebra

Masao Jinzenji: Geometrical proof of generalized mirror transformation of projective
hypersurfaces

Tomoyuki Arakawa : 4D/2D duality and Moore—Tachikawa varieties

Masato Taki: TBA

January 12(Sun)

Heng-Yu Chen : The gravity dual of Lorentzian OPE block

Junichi Shiraishi: Affine screening operators, affine Laumon spaces, and
conjectures concerning non—stationary Ruijsenaars functions

Kazuhiro Sakai : JT gravity, KdV equations and macroscopic loop operators

Yasuhiko Yamada : Nekrasov functions and g—difference equations



Rikkyo MathPhys 2020

Titles and Abstracts

January 11 (Sat)

Yutaka Matsuo (Tokyo Univ)
Title: Real topological vertex, boundary state, and quantum toroidal algebra

Abstract: Some time ago, Krefl, Pasquetti, and Walcher (KPW) proposed a vertex which
describes the configuration with D- and O-planes. We introduce a chiral version of the
boundary state which describes KPW vertex and shows that it satisfies a certain inter-

twining relation between the quantum toroidal algebra and its real version.

Masao Jinzenji (Hokkaido University)

Title: Geometrical proof of generalized mirror transformation of projective hypersurfaces
Absract: In this talk, I briefly review my research on ”Classical Mirror Symmetry of
Projectve Hypersurfaces”, which began from my graduate student days in Prof. Eguchi’s
Laboratory. Then I explain my geometrical proof of Generalized Mirror Transformation

of Projective Hypersurfaces.

Tomoyuki Arakawa (RIMS)
Title: 4D/2D duality and Moore-Tachikawa varieties

Abstract: The 4D /2D duality recently discovered in physics constructs a vertex operator
algebra (VOA) as an invariant of a 4 dimensional superconformal field theory with N = 2
supersymmetry (4D N =2 SCFT). By construction, the VOA computes the Schur index
of a 4D N =2 SCFT as its normalized character. Furthermore, it is conjectured that the
VOA recovers the Higgs branch, which is a geometric invariant of a 4D N = 2 SCFT,
as its associated variety. In this talk I prove this conjecture for the class of 4D N = 2
SCFTs called the theory of class S.




Masato Taki (RIKEN)
Title: TBA

Abstract:

January 12 (Sun)

Heng-Yu Chen (National Taiwan University)
Title: The gravity dual of Lorentzian OPE block

Abstract:  In this talk, we consider the operator product expansion (OPE) structure
of scalar primary operators in a generic Lorentzian CFT and its dual description in a
gravitational theory with one extra dimension. The OPE can be decomposed into bi-local
operators transforming as the irreducible representations under conformal group, called
the OPE blocks. We show the OPE block is given by integrating a higher spin field
along a geodesic in the Lorentzian AdS space-time when the two operators are space-
like separated, which can be interpreted as half a geodesic Witten diagram. When the
two operators are time-like separated however, we find the OPE block has a peculiar
representation where the dual gravitational theory is not defined on the AdS space-time
but on a hyperboloid with an additional time coordinate and Minkowski space-time on its
boundary. This differs from the surface Witten diagram proposal for the time-like OPE
block, but in two dimensions we reproduce it consistently using a kinematical duality
between a pair of time-like separated points and space-like ones. This talk is based on
paper to appear with Lung-Chuan Chen, Tatsuma Nishoka and Nozomu Kobayashi.




Junichi Shiraishi (Tokyo Univ)

Title: Affine screening operators, affine Laumon spaces, and conjectures concerning non-

stationary Ruijsenaars functions

Abstract: Based on the screened vertex operators associated with the affine screening
operators, we introduce the formal power series nglN (x,pls, k|g,t) which we call the non-
stationary Ruijsenaars function.

We identify it with the generating function for the Euler characteristics of the affine
Laumon spaces. When the parameters s and x are suitably chosen, the limit ¢ — ¢
of falN (x,pls, k|q, q/t) gives us the dominant integrable characters of sl multiplied by
1/(pY; p™) oo (i.e. the gAl1 character). Several conjectures are presented for nglN (x,pls, k|g, ),
including the bispectral and the Poincaré dualities, and the evaluation formula. The main
conjecture asserts that (i) one can normalize ol (x,pl|s, k|g,t) in such a way that the limit
Kk — 1 exists, and (ii) the limit fSt'EAlN(w,p]s|q, t) gives us the eigenfunction of the elliptic
Ruijsenaars operator. The non-stationary affine ¢-difference Toda operator TgAlN(/ﬁ) is
introduced, which comes as an outcome of the study of the Poincaré duality conjecture
in the affine Toda limit £ — 0. The main conjecture is examined also in the limiting cases
of the affine g-difference Toda (¢ — 0), and the elliptic Calogero-Sutherland (¢, — 1)

equations.

Kazuhiro Sakai (Meiji Gakuin University)
Title: JT gravity, KdV equations and macroscopic loop operators

Abstract: We study the thermal partition function of Jackiw-Teitelboim (JT) gravity in
asymptotically Euclidean AdS,; background using the matrix model description recently
found by Saad, Shenker and Stanford [arXiv:1903.11115]. We show that the partition
function of JT gravity is written as the expectation value of a macroscopic loop operator
in the old matrix model of 2d gravity in the background where infinitely many couplings
are turned on in a specific way. Based on this expression we develop a very efficient
method of computing the partition function in the genus expansion as well as in the low
temperature expansion by making use of the Korteweg-de Vries constraints obeyed by the
partition function. In this talk I will explain the main framework of our work described
above and also several new results including the 't Hooft expansion, the numerical study
of the eigenvalue density and the Baker-Akhiezer function. The talk is based on the joint
work [arXiv:1911.01659] with Kazumi Okuyama.

3



Yasuhiko Yamada (Kobe University)
Title: Nekrasov functions and g-difference equations

Abstract: The AGT relation established the equivalence between 4d Nekrasov partition
functions and 2d conformal blocks. When some of the parameters take special values
related to degenerate representations, the Nekrasov partition functions give an explicit
combinatorial formula for the solutions of linear differential equations (e.g. BPZ equation).

In this talk, after reviewing these facts briefly, I will study their g-difference analogs.




Ikebukuro Campus 3-34-1 Nishi-ikebukuro, Toshima-ku, Tokyo, 171-8501 +81-3-3985-2202 ( Public Relations )
Niiza Campus 1-2-26 Kitano, Niiza-shi, Saitama, 352-8558

RIKKYO UNIVERSITY

Access to Tkebukuro Campus

N A
» o
o
c
@
Yurakucho/ Mitsui-Sumit /EZ 3
Fukutoshin Line : ftsu-oumitomo
Kaname-cho o Kobunsha Exit C3 Bank McDgnald's
Station @ Exit 5 ° Iy o ||
_ - uchi-Gosaro ebukuro
ao Family Mart Kaname-cho Street tereection -
i ° t I e Dep't” Station
Kaname-chol | | @ P71 BIC CAMERA \\ eStore
Intersection Exit 6 / Mizuho
< D — |kebukuro B?ﬂ'k
% Nishiguchi Park
Q
=3 [
3 McDonald's _@ °
= Tokyo LUMINE
8 RIKKYO Metropolitan Ikebukuro
@ Theatre
_|
o
- Chihaya ‘ 2
ntersection 5
| ap Hotel® =
L ao Metropolitan ;

20127

Ikebukuro Campus Map

N

@

St. Paul's House

RIKKYO IKEBUKURO, ___|
HIGH SCHOOL

! School Building

Pla
High School

Rikkyo Travel ® ®

laza

Edogawa Rampo House
(Memorial Center for Popular Culture Studies)

St. Paul's Plaza
(Books and
Supplies Store)

Campus Services
Building Annex
Center for

English Discussion

am Class

Alumni Club i
( ) i Main Gate i Owl Stone ._g|k|l|<yo SS#.O”G Stage
Primary.School ——{{—| E=======5 [k = ® Reliefm olege Jice
«Togamate  Main Gate Reifsnider House E To Ikebukuro Station P>
LI = nm wm
Gakuin Tucker Gate ~---- Hnlve(rsslty
North ! ain Gate i
Gate Lloyd Hall Information L’i\tll;raé?y
(Bldg.No.18)
(Ikebukuro Library) Bldg.
No.12
RIKKYO [l Bldg.No.10
EER:IFP;IART. Sycamore Avenue

Mitchell Hall -—

Office Bldeg.No.14
Building ﬁ
Bldg.
No.17

Bldg.No.4

Annex
Mitchell Hall—. Clinic and Health Center
West Student\Counseling Center
s = \(Iél}illligT's HaII)
ub House; :
O yitohell Hall | L—Gakuin South Gate To Ikebukuro Station P
Office Building Annex Lecture Room Jimbo
2012.7 (4342) (4319)




Workshop | s
RIKKYO MATHP;HYS 20203%

ﬂ.
“

January 11(Sat) — 12(Sun),
2020

Room 4342 (Bidg. No.4)
Ikebuk r@Campus

Invited Speakers: BEEREEES
Tomoyuki Arakawa (RIMS)
Heng-Yu Che‘ﬁ“(NahonaHalwcm Unlversﬂy)
Masao Jinzenji (Hokkaido University)
Yutaka Matsuo (Tokyo University)

Kazuhiro Sakai (Meiji Gakuin University)
Junichi Shiraishi (Tokyo University)
Masato Taki (RIKEN)

Yasuhiko Yamada (Kobe University)

Organizers:

Yasuyuki Hatsuda, Michio Jimbo,

Saburo Kakei, Yu Nakayama

Research Center for Mathematical Physics

Rikkyo Universty
URL:

hitps://sites.google.com/a/rikkyo.ac.jp/rikkyo-mathphys-2020/



2020/1/31 https://sites.google.com/a/rikkyo.ac.jp/rikkyo-mathphys-2020/photos?tmpl=%2F system%2F app%2Ftemplates%2F print%2F &showPr...

Group Photo
(January 11, 2020)

g
%!I

https://sites.google.com/a/rikkyo.ac.jp/rikkyo-mathphys-2020/photos?tmpl=%2F system%2F app%2Ftemplates%2F print%2F &showPrintDialog=1 11


https://sites.google.com/a/rikkyo.ac.jp/rikkyo-mathphys-2020/photos/RKMP2020photo.JPG?attredirects=0
javascript:void(0)

18118 | 1R128 |Title Name Affiliation
1 O O Prof Saburo Kakei Rlkkyo University
2 @) O Prof Michio Jimbo Rikkyo University
3 O O Dr Yutaka Yoshida Kavli IPMU
4 O Dr Kazumi Okuyama Shinshu University
5 @) O Takashi TAKEBE National Research University Higher School of Economics, Moscow
6 @) O Mr Masayuki NAKAMURA [Springer
7 O O Prof Kanehisa Takasaki Kindai University
8 O O Mr WONG Chun Wai Hong Kong University of Science and Technology
9 O O Dr Kohei Iwaki Nagoya Univeristy
10 O O Dr Yoichi Kazama Rikkyo University
11 O O Prof Kazuhiro Sakai Meiji Gakuin University
12 O O Prof Satoru Odake Shinshu University
13 O Prof Ivan Ip HKUST
14 O Mr Toshihiro Ota Osaka university
15 O O Prof Katsushi Ito Tokyo Institute of Technology
16 O O Dr Akishi Kato The University of Tokyo
17 O O Dr Tetsuji Kimura Osaka Electro-Communication Univ.
18 @) O TAKASHI CHIBA HOSO University
19 O Dr Keiichi R. Ito Rikkyo University
20 O O Dr Jun-ichi Note Nihon University
21 O O Prof Sternheimer Daniel Rikkyo mathematics
22 O Dr Kazunobu Maruyoshi  |Seikei University
23 O O Dr Kohei Motegi Tokyo University of Marine Science and Technology
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