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I collaborated with Prof. Costello at Perimeter Institute and published a
paper (with more than 100 pages). (1) uncovered the origin of integrable field theories (2)
re-derived many know integrable models, and discovered many new ones (3) constructed completely new
class of models associated with higher genus surfaces (4) discovered new integrable structures, know
as quiver Yangians, and constructed representation of the infinite-dimensional algebra from
statistical-mechanical model of crystal melting.

high energy theory, mathematical physics



Bk X F—19-2

1. WFERAAR S RO 5

AIFGEDOKRIGE T % FIFES R VTR [fRIT D) RO Z L THY | 20 X5 7RERINRTT
5452 AR, PR OEFCB T DRI M TH DL, R EFEDO N E TOMFRET
&, ATV Ry VIR ERRED 7 T ZADARE R A GOBERN O c kT 52 &
HEOE LRI AN TEZN, —H T OREA TIIEMRE TE RV ATRES R BEEFEELT
BV, ENOOREDROEIRE S OGO EEICHMT D 2 LIRS RS LTEESN
T&7.

2. WHEDOHEK

AREBIERIIZRICB T, 7V A R ESRFZEAT BEdward Witten 2d% K ) A — & —
WFZEFT Kevin Costello % & akim « HLFEMFZET 2 Z & T, Costello RICL > TEHAINTZ 4
W O EBEEMIC K > TS, Zokfs LT, BEHEHEZ L LW IFHFDL &
TRAIC ORI L, RO iz BEEICT S

(1) BREFRIESRDFET D2O0EIGOHEG®RN MR PNV ThDH I ENnbRlT5Z b
(2) ZOFEPHERDOMPNEL WO T2 RORR 2, MEFE M T 5F4ET, B
FORER L IFMSLITEH T 52 &

3. WO Kk
4 WLF v — « A T XBGGDOSLSE D B I
TIVE TR TR STV D23, K
PIECIEE T AU T ¥ — - $1 F 2 XBRIC X
BT 2RITOKRM (RiEGHE ) 25252 &
T, 2 WO SOGHEMKTS. 29 L

!

THER SN AT HOBRIT T Tabhn
TWieho Tzt THIAWY 7 ADHEGHIZ /R > T
WHEMIRETE S, F£2, ARNTRLIZL ST,
T2 THERZTND 2 IRTTRIMEIT TRE 48 T4 &
FHT D 1 RITKIE S 72 D k&1 OB ) FHRRR &

LCEHRIND Z ERMFF T, FERMIZIT 2 R 7
LS OB O & TLISEZ R EMIfFT Wilson lines
5.

2
‘ - c
4. WFERE
ARY XA —HWFERFD Kevin Costello & A X
WFFE 24TV, & D% % “Gauge Theory and

Integrability, III” (arXiv:1908.02289 [hep—

th) ELTH VLT Y v b= "= ZHE LT Z

DFIE 100 X—=VIZETHRRKRBDOTH Y, BEL OF-NEEZ L TWD, (1) "lEsy
55 O P O iy L) 72 W FE 5y SR CEHLEEREOIFAE) T — A T v XG0 oy ML) 72 5 E B 5 2
A0S HBIHESY, OF 0 AREOEIICOVWT INETEIIEL B o7 Fa—F 4 &
T ¥ — A RERNDLDOT T a—F) ZAREIC LTz, () BEM O A& R D% < &
BT 5 LRI, FIIXEOMMBOER, 7B AEZIE DR L fix RER %%

surface defects



DI ENAREIC o Te, Q)VEEAEW RO Y —~ EISATEE L7 — ka9l AT RSy
RERE L, S5V —~rmadnitn Lz & EITHIET 5 a0 BRI TN = 5 0%
B L7z, ARSI RERERZHED TR Y | BUCHR NS 7 4 v —7 v TSR S
nNTn5,

WIFEAREF L E - S HITH LWHEDO A G 2R TE RV L0 ) INIZHON TS
RIACHIFZE LTz, BFZEREH TG EO Wei Li K, F£72 IPMU @ Dima Galakhov FK & 3 [F]
T Quiver Yangian EWOFH LUVMUEAEZ R L, FDRH%E crystal melting DSEETHERL L
7o ZOREB LRI, X0 RMAAZIT type TIABZHGGE b—V v 7 « BT =Y U LH
Ko ETar Xy MELEEEIZHELND BPS REEORTRETH DL EEZ L, EHFNHEL
FRFRIRCICHFZE LTz TBPS RRED S %
FiF & crystal melting] OHFZEZEKD
NGO HERTOLD Lo TND
(crystal melting Ol & L THK ZZ
), Z® Quiver Yangian X% D4 D9
Y Yangian OPLIE (LY IEMEIZIE affine
Yangian OYL8R) ([Z7e > T | —FO AIfE
IEETH D, ZORBEEIZTZENEKRT
% 4 WoLF v — =% A1 T XM TILE
WTELRWD, bIRICDF v —2 P A F
AR TR TELHEGLH L ENED
BFALNZINTEY, TOEKT 4 KT
Fx—r AT X OMIEE S 51T
e LD DHFSEAER I S H I EF 2 5.




19 18 19
Masahito Yamazaki (and others) 51
Four-Dimensional Chern-Simons Theory and the Yangian, 11 2021
Oberwolfach reports TBD
DOI
10.14760/0WR-2021-51
Meer Ashwinkumar, Matthew Dodelson, Abhiram Kidambi, Jacob M. Leedom, Masahito Yamazaki 2021
Chern-Simons Invariants from Ensemble Averages 2021
JHEP 44
DOI
10.1007/JHEP08(2021)044
Wei Li, Masahito Yamazaki 2020
Quiver Yangian from Crystal Melting 2020
JHEP 35
DOI
10.1007/JHEP11(2020)035
Dongmin Gang, Masahito Yamazaki 2020
Expanding 3d N 2 Theories around the Round Sphere 2020
JHEP 102

DOl
10.1007/JHEP02(2020)102




Masahito Yamazaki, Kazuya Yonekura 2

Confinement as Analytic Continuation Beyond Infinity 2020

Phys. Rev. Research 13383
DOI

10.1103/PhysRevResearch.2.013383

Masahito Yamazaki 2019

New T-duality for Chern-Simons Theory 2019

JHEP 90
DOI

10.1007/JHEP12(2019)090

Hitoshi Murayama, Masahito Yamazaki, Tsutomu T. Yanagida 1812

Do We Live in the Swampland? 2018

JHEP 32
DOI

10.1007/JHEP12(2018)032

Dongmin Gang, Masahito Yamazaki D98

Three-dimensional gauge theories with supersymmetry enhancement 2018

Physical Review 121701

DOl
10.1103/PhysRevD.98.121701




Kevin Costello, Edward Witten, Masahito Yamazaki

Gauge Theory and Integrability, 11 2018

ICCM Not. 120-146
DOI

10.4310/1CCM.2018.v6.n1.a7

Kevin Costello, Edward Witten, Masahito Yamazaki 6

Gauge Theory and Integrability, | 2018

ICCM Not. 46-191
DOI

10.4310/1CCM.2018.v6.n1.a6

Jeong-Pyong Hong, Masahiro Kawasaki, Masahito Yamazaki D98

Oscillons from Pure Natural Inflation 2018

Physical Review 43531
DOI

10.1103/PhysRevD.98.043531

Yasunori Nomura, Masahito Yamazaki B78

Tensor Modes in Pure Natural Inflation 2018

Physics Letters 106-110

DOl
10.1016/j .physletb.2018.02.071




Masahito Yamazaki

1810

Relating "t Hooft Anomalies of 4d Pure Yang-Mills and 2d CP(N-1) Model 2018

JHEP 172
DOI

10.1007/JHEP10(2018)172

Dongmin Gang, Mauricio Romo, Masahito Yamazaki 359

All-Order Volume Conjecture for Closed 3-Manifolds from Complex Chern-Simons Theory 2018

Commun .Math.Phys. 915-936
DOI

10.1007/s00220-018-3115-y

Dmitry Galakhov, Wei Li, Masahito Yamazaki 11

Gauge/Bethe correspondence from quiver BPS algebras 2022

JHEP 119
DOI

10.1007/JHEP11(2022)119

Masahito Yamazaki 64

Quiver Yangians and Crystal Melting: A Concise Summary 2023

J. Math. Phys. 11101
DOI

10.1063/5.0089785




Dmitry Galakhov, Wei Li, Masahito Yamazaki 2022

Toroidal and Elliptic Quiver BPS Algebras and Beyond 2022

JHEP 24
DOI

10.1007/JHEP02(2022)024

Dmitry Galakhov, Wei Li, Masahito Yamazaki 2021

Shifted Quiver Yangians and Representations from BPS Crystals 2021

JHEP 146
DOI

10.1007/JHEP08(2021)146

Dmitry Galakhov, Masahito Yamazaki 396

Quiver Yangian and Supersymmetric Quantum Mechanics 2022

Commun. Math. Phys. 713

DOl
10.1007/s00220-022-04490-y

31 31 26

Masahito Yamazaki

Quiver Yangians and Crystal Melting

Enumerative Invariants, Quantum Fields and String Theory Correspondences

2022




Masahito Yamazaki

Gauge/Bethe Correspondence Revisited

Strings and Fields 2022

2022

Masahito Yamazaki

Theoretical Engineering of Integrable Models from Extra Dimensions

2nd International Symposium on Trans-Scale Quantum Science (TSQS2022)

2022

2023

Masahito Yamazaki

Crystal Meltings Revisited

Hirosifest @ Kavli IPMU

2022




Masahito Yamazaki

2021

Masahito Yamazaki

4d Chern-Simons Theory and the Yangian, 11

Mini-workshop: Three Facets of R-Matrices

2021

Masahito Yamazaki

2021

Masahito Yamazaki

Quiver Yangians

Randomness, Integrability and Representation Theory in Quantum Field Theory

2021




Masahito Yamazaki

Integrability and four-dimensional Chern-Simons theory

ANZAMP 2020

2020

Masahito Yamazaki

Integrability (and Knots) from Chern-Simons Theory

Kavli Asian Winter School 2020

2020

Masahito Yamazaki

A New Class of Integrable Field Theories

KIAS-YITP workshop 2019

2020

Masahito Yamazaki

Four-Dimensional Origin of Integrability

New Trends in Integrable Systems 2019

2020




Masahito Yamazaki

Integrability and Perturbative Quantum Field Theory

Algebraic structures in quantum field theory

2020

Masahito Yamazaki

A New Class of Integrable Field Theories

Exact computations in AdS/CFT

2020

Masahito Yamazaki

Integrable Field Theories from Four-dimensional Chern-Simons Theory

Pollica Summer Workshop 2019

2020

Masahito Yamazaki

Integrability as Duality

String-Math 2018

2018




Masahito Yamazaki

Integrable field theories from 4d Chern-Simons theory

strings 2018

2018

Masahito Yamazaki

Integrability from Four-Dimensional Chern-Simons Theory

Integrable Systems in Mathematics, Condensed Matter and Statistical Physics

2018

Masahito Yamazaki

Complex Chern-Simons Theory

Summer School 2018

2018

Masahito Yamazaki

Integrability from 4d Chern-Simons Theory

Geometric Correspondences of Gauge Theories

2018




Masahito Yamazaki

Supersymmetry Enhancement in Three Dimensions

Tsinghua Summer Workshop on Geometry and Physics 2018

2018

Masahito Yamazaki

Partial Mirror Symmetry and Chern-Simons Theory

Tsinghua Workshop on Mirror Symmetry and Related Topics 2019

2018

Masahito Yamazaki

Discrete Painleve Equation and Four-dimensional Gauge Theories

Representation theory, gauge theory, and integrable systems

2018

Masahito Yamazaki

Integrability from Four-dimensional Chern-Simons Theory

IRTG Hamburg-Tokyo preparatory workshop

2018




Masahito Yamazaki

Quantum Chaos

OIST workshop “ Quantum Math™

2018

Masahito Yamazaki

From Swampland to Phenomenology and Back

Rencontres de Moriond EW 2019

2018

Masahito Yamazaki

Crystal Meltings Revisited

Hirosifest @ Kavli IPMU

2022

Masahito Yamazaki

Theoretical Engineering of Integrable Models from Extra Dimensions

2nd International Symposium on Trans-Scale Quantum Science (TSQS2022)

2022




Masahito Yamazaki

BPS Algebras for Toric Calabi-Yau Manifolds

Geometry and Automorphicity of Supersymmetric Partitions

2023

Masahito Yamazaki

Integrable Models and the Chern-Simons Theory

2023

Masahito Yamazaki, a physicist/mathematician
http://member . ipmu.jp/masahito.yamazaki/

Masahito Yamazaki
https://www.youtube.com/channel/UCz7Jg2ZzDxYwcBU4tDakAlg
Masahito Yamazaki, a physicist/mathematician
http://member. ipmu.jp/masahito.yamazaki/index.shtml
Masahito Yamazaki, a physicist

http://member. ipmu.jp/masahito.yamazaki/index.shtml

http://member . ipmu.jp/masahito.yamazaki/




Chinese Academy of Sciences

TP

DESY




