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(la With Masato Hoshino and Seiichiro Kusuoka, 1 constructed a unique strong
solution of singular stochastic partial differential equations which realize stochastic
guantization of exp(®) {2} quantum fields. We proposed a new method using peculiarity of the
exponential model. The relation with Dirichlet form is also clarified.

(2) As a preparation for the discrete geometric study of quantum fields, | studied a discrete
approximation of Schroedinger semigroup with drift on noncompact Riemannian manifolds with Satoshi
Ishiwata. This study is regarded as a finite dimensional summation approximation of the Feynman-Kac

functional integral on manifolds, and is interesting from the viewpoints of not only global analysis
but also stochastic numerical analysis and manifold learning.



B X C—19, F—19—1., Z—19 (@)
1. HERBYTOE R

RHT 7RO 7 ClE, KRk 72JRi CEARIKR L Laplacian 72 &0 2 BEOMEHFE A EE et
L L LTCRIET D0, ZOEAZENAERT DILECEREE, Brown HEB) 2N BRE)3 2 Fe Ry 7R
oM RIRM Ay HRER O 2 AW ILBIME R 2 F D, Z OERFEORITIZ B THESRART
DSENEEL 72> TL D, ETHERIHTHIZ T 7 0 —FI L, WRREZEE DN ERK T DA, FIC
B EORE 2 B OB A b AINTHERET 5 L W IO FILE AR LA DE TV 5, #C Dirichlet &
KOBEERTZT T2 <, IT4ED Hairer (2 X 5 IERIE SR, Gubinelli 512 X 2 EEfilfEARHTE R O
FERITHE, A F THRD OB IREES > 78 B2 FF O MR T2 W E ORI R b, B
ELT| D Z ENARRIC R 0, FeSRAEAT O FIFEPE & KUVNTIAN Y 2 BT\ 5, ABFZETIE,
MERMANTONIIFICEH E 2B &, HO B Fim-CN EE FHEEZE M B RS2 b IRA L 7z IR K T 2E
MW.Eo 2 BEOMOIERSE, 777 OB T 7727 >, 2 HICRHIET DR, LA
Sy DWW FEEN KT BT i B2 5 25 Z L 2 HiA TV 5,

2. HFEEDOE®

AR ClE, EREORILE X ORIFZERREE TR K ST 22 W OB VE F 38 O e SRARNT IR 58 |
(17K05300) TR0 L2 E HEE L, LLTFD 2 DOM%E % EI21T72 9,

(1) HERAYY O & i D IR L 7 R ST 22 1> Dirichlet fEFE 72 2 2 BEORIEHIZE D
—EMERE R L USG5 R R RR S S RO, 2 Z0ET v E ST X D R
PR e 22 ] _b oD ST (B % 20 D ZEHERIF 72

(2) HEBATRESTHIBLR N D OFE RIS T, NFFPE 7 7 7o Eafle TR T 7 Lok
KPRT 2T F— 75T 5 DR E B e & o REFH#T S8 OrgE, 72 2z A
WU = U ERRIERC U — R L OIRLBIER 5y O WL 28 O UL B AR O MR

3. DKk

AIFFE R L2 BEE 9~ 2 e S5, FRMT 7, M7, S O ST 73 BAAR D FE AR ST SC 2 A L,
HODFETHON L, HBil-7eitBE 2470, BN OILEFTEE 5 L iEdm 21T, B0 e R E o #E
BIROTITo T2, FlomBOWEEm 21 L, eI 725282 MmA 255 7- 9120, B
D OEES « I F—IZBIM L DEEREEZITV, HHFE L OB RSHESCHEmREITHI 28 bk
HThD, UUNHIT T-HFFE a2 F gD 5 72 DI EN O LR E O 3, ik, 250
SRICHIESHEE I T b otz 7277 Lan T fRoEET, 2020 F£ENHO 3 FER-IZE
WAADHBENIE & TE R RV S & OXE TOHEMICNEENE Uz, TORBEFEREL L TR
— LR zoom & AWEAFGEIT HEbEEIT o720, HNIRIEL H W BEIAA T EimE HE V1T
VZENTERDSIERY, Flau iR THLEL ODMIFRESN AT A4 b EN,
WA DWFFEES TR zoom TEMTHZEH LIZLIESH Y, 2L DEREELIZ LN TE
D, HAEARBIC 2oL BO T, D THE TOEMOEEMS 2K LT, 26D & &
Fr, BHIORFGEEH R O & 70 < S, MFEI A 1 FERIER S vz, 7272 L 2023 I A
D, XEHTOWIRES - I —bx, 2 T H\aio L 2 I Em COMEITbLEbEL KD
EIC o =D T, MM AZERE L=DOIXIE LWVHEICH-o= D,

4. MHERE

au FHEOREEIRIE T TH, RENZHITTELTD 2 SOWET —~<IZB L Th HREE DR
/A ENTET,

(1) RGO & imic BT % P(O)_{2} & 7350 toy model & L T, Albeverio & Hoegh-Krohn
IZ& 0 1970 FRUTEA S 7z exp(P)_{2VETHE 7 VI, 2 IRoC R85 ) 85 & o Bt
5 Berestycki, Sheffield, Vargas 57217 C72 <, ¥T4ETlE Sturm 72 & ORI FERREEZER D
WERIEAT D FEL IR RH B ERBZIB TN D, ZOET )Vt 2 BEHKZEM Lo
Gibbs JHIEE T MME & S FEFICR WV EE 2R > TV DI b o 67, AIREEOSE T
T 5 ZNAEAREME L L TH-D Dirichlet JEXO—EMEREIZEET 20813 H £ 0 #EA TH
o= Bbis, ZORE% Albeverio, Mihalache, Roeckner @ = & 10 4ELL FHL Y #H
Ao TN DS FEBOH A I O h O EAERES BT L2} -regime (2 A 535412, Dirichlet {F



(2

HAFEO LMpt TO—EBEMHEREM A L& MEIX p=2 OBAICHYT D)2 R Lz, 20
Dirichlet {EHFRIZKIIGT 5 B2 EOMERT)FRIL, AOMESEREIT 55 R
WA HRRAXDIRIZ/2 > TNDH Z LICER L TEL, S 5I2IXZ 2 TOFEN Sine-Gordon £
FMCHHEAFRETH S Z & HEINIIERE CORKEEICONVGLET T vy aT v
L7z, ABFERREOHIFEEICEH L A — N & JCICERSLOMIEEAITV, RALAIIZIE 2023 4
I DOF IR EREN DR IO IR S vz,

F 77, exp(®)_{12VETIHET N OMERIBREE L a2 BT DR )R 13 A @S CHEE)
ENEHLORYEANICITHKRTH D50, ERROWE TR - =FT VX0 & ERAC R EE)
U D, ZORBEEME TS, 2HF O, 2R & Z OMESET) 7R % R R RImS
FTRER DB S EEERERL L, W21 Dirichlet & OIS B LN THZ L2 HIEL
= LFERIZE 21T - 7=, BIAFZEEREEIC B\ T, DaPrato-Debussche D7 A 57 & Gauss Fik
A AD AN E A, LM2-regime DFAIT, = ORERIFN TR — B 7258
fif 5 H, Dirichlet JTE X & E £ AYEH0EfE & —E 925 2 L 2/R L2, £ 2 CTOidmIcIiE
BAXENTI) 72 Wiener 1 A AR Z HWEETE VP H WS I Y, FrRIEOF R A RIS
B Chole, AHIZEHEICBNTIL, £ 2 TOi#Emad & OB L, Wiener 7 4 X 2 &
NS00I Gauss FIED A ADBGEREAZ AN T 2 Z L2 X0, EREHOEM:
Z LM1bregime ~ B L7z, Z OMERIFEMY TR OB ORI, 1ZIF R
Garban, Gubinelli, Oh 52 X W AFFE STV =R, Fex OHFFERLE I Dirichlet = & D%t
bR LTEY, HOEORICHKRERA LRI Va5 252 ERHEEZEHAL TV,
IS ORREITNES OB S EMFE S R S 723, KRG S0 BERMF R TT ek D R L,
FIIFEE S CENA TOL L OIFFEES - 2 F—TOFH BIT 72, Z® Dirichlet &
KUzxH 35 Dirichlet {EFFE D LMpi CO—EMEE R 2 &Ik 7EiisE comfseT —
~D—2>TdH 5N, Albeverio, Mihalache, Roeckner ® = & 475 72AFFE CHOFIEITE LD
TENHSET, BT AT T ELELE LTS,

¥, FNEAAT L TEADE D exp(P)_{2}-E7 /L(cosh X° sinh O X 9 7254 %D —

KRG TCET B ERT vy Vv ETHETIEET V)~OBLE L MM, REFEK ST

ST, ZOGETE Gauss FiET A A DIFAMEDE Z 72012 O I HA AT 72 7o R #E DS A=

C20, B ERITD LBROOEMEZMT = L0k, R HREXOED 5Am O BEMEN

AT X, ZORE AR E L O RRS0E, 2021 4RI B AR RS D ASPM 7B RS 77,

ATAFFERREIZ W T, IR0 O ATER & & BEBC TN e il 2 amicff LI L C,
FEEASE oKX BME S T 770 EOJEMIM A IR Z TR 7 T T EOIERET X LY
F— 7 ORFEMETZE), 2P ORREE 2157228, AFZERE IS W T EEIES 72
BHDOEREEIToTz, —ROIEa L T R —< U SRR 2 R 2720 T, 5%
TOMPERRZEEEN T2 Z LN TET, EFTEVNCHBILEZTS20EVWD E 250
ORMEE 720, FiizeEA b Z LB LT 5, AEHE TIIZHREFTEOT AT 7 I
AR, V=< 2R DO RY 7 MbEx v o b—F ¢ o —2E8 %, RS 5 7 o)
FEXIFRT VX LT 4+ — 7 AL THHGIEIT 5 2 & 2R ATz, ZiUL) —~ U ZRE Eo
Feynman-Kac ILBIEAE 7> O FRIR T3 IERZE 2D LD Z &I HHHY L, Fujiwara,
Elworthy-Truman, Inoue-Maeda, Andersson-Driver 512 & W AfF7E3 A TE 72 U —~ U ZERR
FOREEFES OWFSE, LIS IXMEREERNT, SRR FE OO —a%2&R L BA
LTW5, ZOMEEEEDHIE 2024 I OF DB AZE» B ST,

FIZARETR, EwRY VAR Y U LR EOENSADON OhOW5ES - EIF—TO
AR R 1T 70, FFIC 2023 A0 I FAG R CTHME S s B E RS (ICIAM)
THRREZITV, T E & 5T IZ HauTieng Wu & (NewYork K=7) 72 & Dgst oA 114
FHEDEMEAT O BEDL ZENTE, SROF TR ROERSHGTE 5, ik
ITIC72 0, Bailleul 512XV, V—~ 2K LD O M4} _3)- R 5T T L OMERRE &1k
DIFFRRHEA TSR, Fex OWFETEE O TZBBOE O T 7' a—F % LTl b 03572
R NFRIHITITOMAL_BYFETHORERA TE 5008 LN EBZ X TN D,

S 51T 2023 4F 11 A RUE R FEERARATIT 22 BT C okl Bl S 7= ERSAFE4E % [Stochastic

Analysis| [ZHEEAD 1 A& LTS, WAL OFEEE O AR (Durham K75,
Lorenzo Dello Schiavo FC(IST Austria) Z i L, 1% & Ofic# O —f 2 AR 5% AR — bk LTz,

i

S OWAETITIE, Fox OFELISH L TY —~ U ZERKR OB E 22 W] L O YLECERE O BERGIT L

BATWIERRRL 1R DR FEATIC B RN CTH 2 0 E 0 Oiam HITV, FFZEHI O L FNZ X B 20
TR0 T2 B T2 72 BRR DR GE T — < 3 OVEF R TV 5,



Satoshi Ishiwata, Hiroshi Kawabi 389
A graph discretized approximation of semigroups for diffusion with drift and killing on a 2024
complete Riemannian manifold
Mathematische Annalen 1-37
DOl
10.1007/s00208-024-02809-9
Masato Hoshino, Hiroshi Kawabi, Seiichiro Kusuoka 185
Stochastic quantization associated with the exp (®)_{2}-quantum field model driven by space- 2023
time white noise on the torus in the full L"{1}-regime
Probability Theory and Related Fields 391 447
DOl
10.1007/s00440-022-01126-z
Sergio Albeverio, Hiroshi Kawabi, Stefan-Radu Mihalache, Michael Roeckner 24
Strong uniqueness for Dirichlet operators related to stochastic quantization under 2023
exponential/trigonometric interactions on the two-dimensional torus
Annali della Scuola Normale Superiore di Pisa, Classe di Scienze (5) 33-69
DOl
10.2422/2036-2145.202105_106
Masato Hoshino, Hiroshi Kawabi, Seiichiro Kusuoka 2201
Stochastic quantization associated with the exp(®)_{2}-quantum field model and related topics 2021
an
76-86

DOl




Masato Hoshino, Hiroshi Kawabi, Seiichiro Kusuoka

87

Tightness of the solution to approximating equations of the stochastic quantization equation 2021

associated with the weighted exponential quantum field model on the two-dimensional torus

Advanced Studies in Pure Mathematics (ASPM) 341-361

DOl

10.2969/aspm/08710341

61
~ 2023

44-50

DOl

21 15

11

Hiroshi Kawabi

A graph discretized approximation of diffusions on Riemannian manifolds

ICIAM, Minisymposium ( 01858) "Interplay among Manifold Learning: Stochastic Calculus and Volatility Estimation

2023

Hiroshi Kawabi

Central limit theorems for non-symmetric random walks on nilpotent covering graphs

Mathematics of Random Systems: Summer School 2023

2023




Hiroshi Kawabi

Stochastic quantization associated with the exp(®)_{2}-quantum field model driven by space-time white noise

Ritsumeikan Workshop on Stochastic Analysis

2023

Satoshi Ishiwata

A discrete approximation of a diffusion with drift and killing on a Riemannian manifold

Metrics and Measures

2023

Seiichiro Kusuoka

Construction of a non-Gaussian and rotation-invariant & ~{4}-measure and associated flow on R*{3} through stochastic
quantization

2023 Spring Probability Workshop, Taiwan National University

2023

Masato Hoshino

Random models on regularity-integrability structures

Ritsumeikan Workshop on Stochastic Analysis

2023




Stochastic quantization associated with the exp (®)_{2}-quantum field model driven by space-time white noise

2022

A graph discretized approximation of diffusions with drift and killing on a complete Riemannian manifold

2022

Hiroshi Kawabi

A graph discretized approximation of diffusions with drift and killing on a complete Riemannian manifold

(Stochastic Analysis and Related Topics)

2022

Hiroshi Kawabi

A graph discretized approximation of diffusion with drift and killing on a complete Riemannian manifold

2023




Seiichiro Kusuoka

Stochastic quantization associated with the exp (®)_{2}-quantum field model

RIMS Symposium: Probability and Analysis on Random Structures and Related Topics

2022

Masato Hoshino

Stochastic quantization associated with the exp (a ®)_{2}-quantum field model

Open Japanese-German conference: Stochastic analysis and applications

2022

2022

2023




exp(®)_{2}-

2021

2022

2022

Stochastic quantization associated with the exp(®)_{2}-quantum field model on the torus in the full L"{1}-regime

2021

Geometric analysis on manifolds with ends

2021




Stochastic quantization associated with the exp(a ®)_{2}-quantum field model

2020

2020

Stochastic quantization associated with the exp(a ®)_{2}-quantum field model

2021

Stochastic quantization associated with the exp(®)_{2} -quantum field model driven by space-time white noise on the torus
in the full L"{1}-regime

2020

2020

(ISHIWATA Satoshi)

(70375393) (11501)




(KUSUOKA Seiichiro)

(20646814) (14301)
(HOSHINO Masato)
(20823206) (14401)

Stochastic Analysis

2023

2023

Bonn

Bielefeld




