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#HZ#E  David A. Croydon (Probability Theory)

My research is based in probability theory, with a particular focus on random walks
in random environments. Work in this area, which has been a major focus of probability
over the last four decades, is motivated by the goal of understanding the interplay
between the geometry of a space and the stochastic processes that live upon it.

In this report, I will discuss a recent project concerning the random walk on a certain
critical percolation cluster. To introduce this, first consider bond percolation on the
integer lattice Z% In particular, independently for each edge of the lattice, retain the
edge with probability p, and discard it otherwise. This procedure gives a random
subgraph of 74, and it is well known that there is a phase transition in the behaviour of
this that takes place at a certain “critical probability' p (d). (A special case is p(2) =
1/2.) For p > p (d), the percolation process admits a unique infinite cluster that is

essentially space filling; this is the supercritical regime. And, for p < p(d), the process
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admits only finite clusters; this is the subcritical regime. As for the critical value p =
p(d), it is widely expected that the large components of the graph have a non-trivial
fractal structure, with volume growth exponent strictly lower than the Hausdorff
dimension of the ambient space. My interest is in how random walks on these critical
graphs behave. For context, in the supercritical regime, it is known that the random
walks can be rescaled to give a Brownian motion on R¢, just as would be the case on
the lattice.

Now, in high dimensions (d >6), there is a more precise conjecture that links critical
percolation clusters to a certain random fractal tree called the continuum random tree.
Whilst confirming this conjecture remains open, together with Eleanor Archer (Paris
Nanterre), in [1], I showed that this prediction holds on another high-dimensional
model, namely when the underlying graph Z is replaced by the random hyperbolic
triangulation of the upper half plane. It is beyond the scope of this report to describe
this model in detail, but nonetheless, this result supports the conjecture for the high-
dimensional Euclidean case. Moreover, we were able to check the associated random
walks converge to a natural diffusion on the limiting fractal. For this, we applied
general theory that relates the convergence of processes to that of associated resistance
metric measure spaces [2]. In this approach, one transfers questions about a random
walk to those about an associated electrical network, which are often easier to study.
Such a viewpoint has proved useful for other examples of random walks in random
environments, and it is my goal to explore further applications of it. Moreover, in my
research, I seek to develop further general tools that provide insights concerning other
models arising in physics and elsewhere.

[1]  E. Archer and D. A. Croydon, Scaling limit of critical percolation clusters on
hyperbolic random half-planar triangulations and the associated random
walks, preprint appears at arXiv:2208.12102 (2022).

[2]  D.A. Croydon, Scaling limits of stochastic processes associated with resistance
forms, Ann. Inst. Henri Poincaré Probab. Stat. 54 (2018), no. 4, 1939-1968.

EHEER VW EE GEREE(EE 7T Y X LDHR)

BB LA A ERaB LiE) i3ty b -7 27 7 7EOHEHI
ZHEED LT, M5 OEREEZRAL - RAMET 2HETH Y, BRHEZOH
SWAMHICHNL. TONHEDOE S 25, BRI 5351
TNT) XL ORFITEERFEE LTSN, HE - ISH O 5 A

69



70

HERRRATERRANERES 2024

WZHFZE STV %o J51C, LM 7V T1) X4 LIS FHERRIAS AT
P A ADLIHANTHZ SN TIVITY Z60#%FHE, 7 LA BEmiEmo I L
7 LBEMEOP + NP FHICR#MINS L 912, BHinslEHREHICBIT 2
BEEN Y 70O—>2Th b,

FAT BB E AL IS 2 7V T XA DQBRE 21T > TV b, H
2, RUERIICHT B M (SRR TR 2 ) L R R EE E OREN
LEEPEZIIHLEONEBEGRL, FHEREEICTT 2 X0 #0257
) X LDF%ET - BERIEAT, WEEEORF G, WERAII IR D Sk
FAET DB AOEE R R TR > T Ao

RFEMZREEL LT, EAFERIE~ b A K% 7 BEICHT 52 H
KEFM 7V TY) ZLOBRFDPBETONL, EAMNESHEE~ ba A B3 7 1 [
L, EAE~ Ty IHEEEAR S~ O A P & B
RE(LTEICBIT 2 REN R ZOOMEOIEO (L L LT 1970 F£I2E
AEN, M—MHE L OMERRIRTEL 2 N LERZEOTEZ, Ly
L, COMBEIZHLTRIFEICRONERLAINEITIZHSONTES T
SZIHNIEE 7V 3) X LDEFES B 0 E AT 40 4300 D ORI RBITH - 72
Fe oWz [1] <&, SR ERRLEIMET VT) XA L Vo zEMR
FELOMEICHELON TV FEEEAFZOREICHEH CE2RICRESES
X, FERNT VT X LARMEEEMPE Voo FEEH VL Z T,
COMBEICHT AMOLIERE 7V TY AA k52 Twb, 512, BEAA
EME~ bOAg K8 7 4 EFR A BE L OMBERFRTE L2 &h
5, ARWFZERRITREIR AR & 2 I3 5 AR 7V 7)) Ao %52
TWwh,

Fro, v bU—7 O - i T UL LR bR E ST S
TIVITN ZLDOWFE LT > Twb, XHE [2] BANT T 7OERKEIZH S
TEOREZ BV 72K COMBEMAMEY, Tt 3] 3efodEnc
%< WIS L EEchr L] 2 HBE L2y T — 7 % ikF
By — I F Ny Z Ty TEEY, Sk [4] EFRFICERD ) — F
) V7 OEEDPRIDRREEZEEBLIZET VO ETER Yy bY— 7 OEEEE
AT AR FNFNH-oTHBY, WIS KREICH LT oL ER
B 7VIT) A axb 2 Tna,

ERUAMCY, ERERALZ AW TV T XA LEE (5], Y974 F—
B 7T XA 0#Er [6,7], B ET o~y F v JHED
PERICEE T 2198 [8,9], AR AAMEO—ELICBT 2178 [10] 4T



FE28 TR

o TWh,

[1]

[2]

(3]

[4]

(5]

[6]

[7]

(8]

[9]

[10]

A weighted linear matroid parity algorithm, SIAM Journal on Computing, 51
(2022), pp. STOC17:238-STOC17:280. (with S. Iwata)

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

The generalized terminal backup problem, SIAM Journal on Discrete
Mathematics, 29 (2015), pp. 1764-1782. (with A. Bernath and T. Matsuoka)
Max-flow min-cut theorem and faster algorithms in a circular disk failure
model, Proceedings of the 33rd Annual IEEE International Conference on
Computer Communications (INFOCOM 2014), 2014, pp. 1635-1643. (with K.
Otsuki)

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

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

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

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

Optimal general factor problem and jump system intersection, Mathematical
Programming, Series B, to appear.

Covering intersecting bi-set families under matroid constraints, SIAM Journal
on Discrete Mathematics, 30 (2016), pp. 1758-1774. (with K. Bérczi and T.
Kiraly)

EHR ML BE— (MESIUOREREHFEOHRE)

WERB L OERER EORBTORMAKIR 2L LEET 5720 DHAMAEIFED
WEZAT% > T o #ERE L URERBORNOREM L MEZ 52 2 %
HRE LT, BEVHELTWSZ L - ) EBENE - M0 E oMEZAL -
HHAHETHL L, Lol middbFbhb, MERARL Y Y My - Hul
BOBGOEHELR IR Z AL L e T V2R L, ZOPICEY¥ 5 Bk

71



72

HERRRATERRANERES 2024

ERE EHEERBOMES, ROPREREDINT XY —2HAIZEZT, BH
e 7 BUEERIC X > TRLORT 2RO, &5 IZBIEFERK RIZBIN
MNOMEERENICL L2 527-00MEmAMET LI LxlAh b, 2D LD
Rl U CTHIERR RO S F S F i EH G SNTE T 5 BRI 2 Gk )15
M55 F0EBRTLZ LR HIBL TS, 72, ERLOMIFRE RN
VOB ERERIEL V7 P 2 T ORFE L ITRo TS [9], HiffLL 7z
ETFNVEHCTROERWZEEZ2ERL TB 2 LE, S TSI 2YHE
BEMDAALZY I 2L =Y 3 VEFIVIZBWTEH SN DN &k 520
EPOLPICTHI L LR, 2O LSRR RE O & DML T S
TERIOERIZO LD B EHFEI NS,

INFTCOEMENARNET —~v0—2k LT, KERKEKRK - KBK&AB
LR OBEO AL L 72TV T 5 IR N T OB T ORFES H S
SN, COMBEICKHLTA—S—a v ¥a— 2 FH L TR EEE 59
PR R BUERIZFAT L, BROEERAEERIE S R ED/8T A Y — &KW
HPHTEAL S & THRAT 2B OHEEDZALDET 2, T DN DA
LN D50 2 FMICAT o 72 [8,10]0 ZOfER, [FIHEANE WA I MR & i
0 & RS 2N F T RO VB 2 2 &, [lE R 1213 A
JiTa & W U1 AR 2 IR 23 © 72 AR B 2 ISR EER AN G [ 7250 i
LUHHET LI L, ZLTIOMEAIREKROE S ICERR T4 78I L
TICREED L ZATERT LI L, TRz, £ LTy - A28 - 3]
TR &\ o 720b S & ARHRIE LAY, TR OMHF A ) B EB O E O
EWIZLDL5DTHL I L2 /ML, TERDHEIZADPITOILREIZ X L3S
¥ — Y OGEETIFENREEIE OO A Z LI L7z [8]. MMAT, Xk
DIFFEIZ L > THER SN PIFHIREOME 2, FFRIZIRNV/YT X 7 —§iFHIC
o TROLZE 2T, S E ST 2RI 0 DR DR A % 55
LIS 2IZ L7 [10]o Kb AR BRI 0 1 0 P37 IR 1 BT 6 72
PHETH), EREOKRAEH ZRHOTLDL LTED/NY — )Ll
MHOER SN, £ O Z RIS 2 & IZMERERERF I 2 H 5
HETH B, TFEIIENILOBIFEE L ILE LT, HIkh.oge <> PILotRi
ZRUE LB [1,2,5] RBSAENEB LY A4 - EOME [6,7], &
B\ EKF 3 & OMER B O BT [4] R KB RNAEE - T O RGGES) [3]
oW THIfEZED TV %,

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



[2]

[3]

[4]

(5]

(6]

[7]

[8]

[9]

[10]

FE28 TR

Okuda)

Model system for the transient behavior of double diffusive convection in two
miscible layers, Japan Journal of Industiral and Applied Mathematics, 20
(2023) 449-473 (with T. Ishikawa and M. Yamada)

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

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

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

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

Effects of latitudinally heterogeneous buoyancy flux conditions at the inner
boundary on MHD dynamo in a rotating spherical shell, Phys. Earth Planet.
Inter, 223 (2013) 55-61 (with Y. Sasaki, S. Nishizawa, and Y.-Y. Hayashi)
Physical interpretation of spiralling-columnar convection in a rapidly rotating
annulus with radial propagation properties of Rossby waves, J. Fluid Mech.,
614 (2008) 67-86.

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

Mean zonal flows excited by critical thermal convection in rotating spherical
shells, Geophys. Astrophys. Fluid Dyn., 90 (1999) 43-77 (with Y.-Y. Hayashi)

EHER BRI —B (BIERER)
FE O FIRLA E LT, AN AL SO Z 7> T,
FAENIEFDOFETH A7, FRICBEONRTLH D ) 5o R, #HYIZ%
FORE G ANTERIZD 5 HFHIEED TP T L > T bo T2RENIE, 7

1)_

SN — B0 b E THER SO S AL (HHREE) FA—HTX52

EDPHISN TV D, TR ZFEINE TIE L S OMRGE] &) BRI R T

73



74

HERRRATERRANERES 2024

[FHHEOEAA] & L CoBMMIE b 2 T\ b,

LRk T % b OREBA A B 5 72000, BB (1,5, ©—2 [2],
FOREMRG, NBERGRES I IILBAPOMEZIT> T b, BEOEHE
B ZER L LTI OREIT 5N,

LR MG B O B EETER 2 F2mE L, MERAUEL & BER AR O R IGEE 1R %2 -~
72 14,7.8]c 72& R IIMEFREOTEMALIE, BYNZ—HALTIUTTERAD A v b
BBl L, BB S 2 HIRS SIEME 2 — B G § 2 2 At T &
o ZOMORIGERE NS Z LT, NHRREOHEE L IFHGROFEEAN S
EHCFIHTTREIC 2 5 &) ODFEIRTH 5,

2. w3 [3] T, HAR T A FEHE (BB ERGERELD) OFRHEEMENEIC
DWTIEMEZR RO 25 2720 EERZOIIMEREO X 2 v bR & T
NBFRERGEHWT WL HTH D, BERGmAIEHIEIZ & ) B a5 0HE &
Bz (T0a7 T LFET) TITERTE 2WVEE R ESTRRIC AR ), FHREEE
HDERDG-2 515,

3. [6, 91 Tl 1HMAFENIRR (NP EI#AT) 128 5 EESEED 12
TH 5 QHHIZ 7 2 FEHERCHEERIREN R O SUIRIZHLY A, REWRE 5
2720 QHAIOREALIZ XY, BEWRHERICBIT 2 EHHEROIERE (0—i)
MR FEREOME & EEIC T 52 L 2R TOIIR L7,

REBERIGH TRV, EZ AN TS DIFFEHOFEREIZOWTO
WIZECH Y, ZOOIZHHEREEL T U T T I 7 EHRERROM AN ED
HRnh L) »peERPTh L,

[1]  Patrick Baillot and Kazushige Terui. Light types for polynomial time
computation in lambda calculus. Inf. Comput, 207(1): 41-62, 2009.

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

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

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

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

[6] Ryota Akiyoshi and Kazushige Terui. Strong Normalization for the Parameter-



FE28 TR

Free Polymorphic Lambda Calculus Based on the Omega-Rule. Proceedings of
FSCD 2016, 5:1-5:15, 2016.

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

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

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

[10] FEH—H. 22 Va—23BEFICLNL0N B SR &
77T AOHE, FAL, 2015 4

BEHEE il B (REZHG - SR SHEOHR)

REERECEREREOBE M Z IR L T\ 5, /NRRTE, £EE
¥, RNIERIEL, REKITR EORAIAZERE W TCEREOHE % <5 D
7205, 209 LIEMERFICBRT ANEE L FICER L T b, BIERTFICD
WCDOT N Y Y AFRIEHEIES P S48 X B B2 O HG R
HEEEZOND, TOLI)BAREEOWIEL, NABEKM: LEEEDbND
SRR O BARRIREE ICEIEA D Y, Y A R 5R % SRS RO T o Bl
FPEE B D D28 [3] %2, F5M 7 7 4 /N— O EIZ D W Coffge [1] [2]
HExRITHOCE, Z0%, KAWL ZRIBE 72U ToT—< (1))
IZoWTHEMIZHZ Y IFEITHWT W5,

(1) @F2ZHAFEICRVHCIENES% b O A0S - a0 087 M
B RATRY IR T 2 /N R TTASIEA O 3 IRTCIERF REHE R B AR D& 05
Hild, BAERREOLFEMETHEON TS, 2Ty — V2 HCEES
R A % 2 B CIEHI A% 2V T D.-Q. Zhang K & #E[FFZE 247\, ¥
B —IVE1 QIR T 7 7 ZRRIZ DWW T J-M. Hwang K & LFFSE % 1T - 720
F722021 £ F TOWZET, EHFEHREHHOLEIZ oW TO5EIZOW»
T—EDOBREEE [71 [81[9] [10] 2?9 B [7][8] [9] 1F 2008 4Ei2FEHH
NERAEKOTVLT) Y FONEXIRLIZDDOTHY, [10] TIEEDL X
KIFRIE 072 E %2 EHN— NV DY EEDZWTER ST, 2o [10] T
X (5] THESN (M=) vyl & TE M=y 7l oMWEIE
HICHWL TS,

Q) QTVL vy oy A4 AR MY 0 TR 2 — R i % 45 5k 2 4 R

75



76

HERRRATERRANERES 2024

FHHEmE»S5QITL a2y M4 VERIZE > THKT A, L) Lee-Park D
T IERERHUCHR S A8 % Y. Lee K ELF TIT o 72 [4], €Dtk
WX (6] CERFIA—F—AF—20QIL oy f rFrERLEONE

HeB~_7zc TNLBIIBES 5 FALE R RZ 2 RED Y — |20 THEEHD

FHERERECLBLIIEL TV 225, REIZERIZOWTE DR % FHw

TWwWb,

[1]  Local structure of an elliptic fibration, Higher Dimensional Birational
Geometry, pp. 185-296, Adv. Stud. Pure Math. 35, Math. Soc. Japan, 2002.

[2]  Global structure of an elliptic fibration, Publ. RIMS Kyoto Univ. 38 (2002),
451-649.

[3]  Zariski-decomposition and Abundance, MSJ Memoirs 14, Math. Soc. Japan,
2004.

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

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

[6]  (with Y. Lee) Grothendieck duality and ©Q -Gorenstein morphisms, Publ. RIMS
Kyoto Univ. 54 (2018), 517-648.

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

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

[9]  On the structure of normal projective surfaces admitting non-isomorphic
surjective endomorphisms, preprint RIMS-1934, Kyoto Univ., 2020.

[10] Outstanding problems on normal projective surfaces admitting non-isomorphic

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

HEHIR B BB HESREFOHRE)

AL, ET = NVEMER pEY A b I 27 Bk L o eBls e Pl
& LT, Bl 2 RE M O HEa AT A O 2 17> T bo

INETIEATo DR & LT, BIZIE, DFBBEIT o5,

b7 va Y PO Bk p #ERFTE Lo BB RIS 5 &



FE28 TR

72 a yFHEOB p O RBIORE [1], A8EKRR R KE L oREMHRED
WEBATOT Y7 > a r OBMEEOE,

o RBHIBRIZ0T B 8 7 — OV ORISR A B _E o 5209 B9 2
AR DR T —~OVE] ¢ 7 A TIROWgE, £/ Fu 3 —Feii 2 0 0B~
Mo FBEC#EE 7 Fo 3 -5 42 AU R B HR O & B o FEEO 77
07 B, EINRERK - BMARBERICL 2#E ) Mo I —Fmtko
M EREO TR, 7 v~ — BFEAR F OIS R0 AR AR AR L
T 5T — VT LT R OWIFE, A0 E L E R TR 70 p R
TSR RRR R B MAR IR T 28 p R 7 — OV B ITCHEE O, H5
SR 72T %L p AR EOHEZ NI B E T — NV TF RO RO
g 31,

« EIRTEEB S BRI 238 7 — NV ORFZE © RTT 4 LT OBy
ZEMBIT T HET — VT ROBR [2], KT5K - dIlge ke o4km
WF7EIC & A IIRE A EFEEMEDOE Y 25 1 2RI T 557 — L FHED
U, PR HEPR AR 2 E M AR T 5 E T — NV F O R
Grothendieck 12 & % JERF RIS AR H 3 2 - 7 — VSRR D & 1 5 B 3L
DFAERED — At p #fk EAO—BALOfRY:, AR - E5HEIRL
DILFWIZEC & 2 EWME L b B St %l 7 TRES AR ORI ERTEICB
VB A EE AR S RE D BGR T — NOVIIEIC T OV T X LD, B B SR % il
7o — AL p EMR L COIRERARES AT T 22 7 — NV SRR 6 B
5RO IER E DO DR 3]0

HLAEDETRNE 7 — NVRMEOME - EAH—KE OHFEEICL 5,
NN BISLEBLC B 2 Ml A G bRkt 7 — OV FEO5E, Moot
OHGHOMEN, BIART — 150 OEBIER 0%, SUREHoMmiE~ost
TN B WA R 7 — OV P RO IR, BRI R TR Lo
MBI RS 2 4b 0 7 RO BEEOFER, A REAMY) —~ >~
T OFHALEE D BIA BRSEMILD 7 7 4 /N — {RFEAY 2 B/ MR8 E ORI B 23§
LHIAEDLER A A SO, ZHEORMLOBEGROM, HMAE b
A A TILDE ) G OB O, IEh A T W YA O PIPSC BRI
PREEC T MBS BEIER 7S 7 OHET — ~)VAYEITC 7 )V T X L Off
Vo MHHIIKE LA —REDLFENIEIC L S, HREANG ) —~ » RO
A ORI REMILOZE, 2, Zo L9 REIEREMLo—&L7 7 1
IN—EGEEOHEET —NVIETT T VT ) AL DML E, FOIGHEE LTO,
7yaysFEs—2r - 4325 —HOMBRNITROMYT (5],

77



78

HERRRATERRANERES 2024

« FER 2 RIS 53 7 — NV E ORISR RAEEUR TR O 7o 7
HEOMOBMERBG I LT, ZOMERBFIEOERPHALLI L L
ZFORMERBG SO T REOKR Y V- 74 MEERRD Z & OFEMEOFE,
Bk & 5 RATHISREEE I X 2 NS0T Ot AR EICE
WY BEE A e 7 — NOVRITEEREORIE, BRI, B2, B Lok
L) 2 ODEEREE D L, IREEUR IO 1 7 RO M o R L5 o
T — NOVRAAIEI I X BRI, RS RERRITRICEE T 5w o
DHRT — NOVIETT T )V T X 5O, #ixd ) )V AFOHET — VI
LTIV TN X LDRE 7 &b o 720198, BRI O 770 7 B33
5B T — OVIEITE T OV ) X L O, TIRERE OFEIEIZ L 2, B
BRI FT RO M 70 7 B o/ B TR RO v O R 72 A BRI FEO W
JEo

CFHMES A b I 2T —HFROMTE - £H B —IX, Ivan Fesenko X, ™ HHTI,
Wojciech Porowski [k & OILFINIZEIC £ 5, FISEH 2 OREICBITALY — )
T — ¥ BB OBEGOWSE, AEERSCEZREETOT AT 7 v b AR
ANOIGH, $$I1Z, Fermat T L WiE-H O [4],

« RO B E O © B 3 TOREFAREA R T @ 7w
HEIAEST BNy AERE D VT 1+ TEATER E OB EOMY., ARk
= VBT 2 EFEEEROMEEOLENICHT o p#EI A I 2T —
HERIZ BT 2 BAMEORENED, BENALERDI/NS WG ORHEFAE
AR FZ W EA RIS 2B R N o BN RO, F53 To
Tl% 5 LT o 552 0 AL A48 7 FI 09 X 25 B AR o0 BLHI A9 88 PE O RIERA

o IEREHORL A AR AR O AT F O SE © 15 p O B2 A9 AL B9 AR F i -
DR p— 1 DIRIREDFBSHO — B MO R, 5 p o 435289 8L 69 F il
MDD, Nyl Ty NAEEPIEE R M p—1 OREFRKT S — v
W E DAETEDFEH . FHAMEROETEIIB T 2098, HlW %) —~ YO B
BB IERNERE, HEERFEMHE, RAEROMO D 5 HIK 2 EEO EERGE D,
TH b, ISR R L OB, 7 o= A4k, 7
O =7 A E A O B O B R 7 BHEOHEN .,

Fro, HBHREOWMIERORRE LT, LTPEIFoN5,

o BUBR B IAR & VD BEA D3 7 — OV SR B S BT B R AR SR
g b e LC, AUhmyRBEEi# & O & ZEA LT, £ O—Mkiy 280
FOWE LTV, FRIZ, OGN T 87 MU, RO, EOHFREEC
L 2O M L7z [6]o



FE28 TR

o bWy ) — < YT OIS B ) 5 IEREEE, SRS, EA
ROMODH 5 ARGEEOEELEYMOT 7 74 Y RE LT, IEEHFERZHR
MR E OIS, 7aX=Zy AT 77 4 YR, JONZY AT
77 A v EAEEOM O EARRBE T L [7].

A KRKEILET, Ko CFEEED S 20RO 71 7RO/ E
CREEEAND BR W O HBFHEOMIE 2 1T% o 720 FEIZ, G2 N7k, #l
AL, BB — - RO RO LRI TH L L &, &5\,
AR BERHE 2 RO IEEBORTH L L E12I1E, 20X ) 24D HG L 7%
I EEFA L7z [8]o

BB EILET, #EE ) Fo 3 — T 2 B B AR o e A A ] 2
Hoqa 7 MM T oM e T2 o720 BARMIZIE, 52 O5NTRED
HUERIAZED o 5 M2 ili7z 35612, %5 ER EDORE L £ o I — i
7 AU B R AR O AT A R BB 23, AR AR 2 4071 7 RBLoB 0H#
P L o TRAEICPESN D Z E & L7z [9]6

« BRI & LT, RS a Bl B O Lo gy P VIR
DEY 274 ZZHOWIEEATR 2720 BAERIIZIL, FEE S N2 IEEESHRZA A
A ABHIA R LT, 2O EOATHIX R H W 2R 2 DLENRT P VED
TVATAEMO, TUNRZTAFIERLEZERLZLIZE>TRONAHD
HHERORED LR %5 272 [10]0
[1]  Existence of nongeometric pro-p Galois sections of hyperbolic curves, Publ.

Res. Inst. Math. Sci. 46 (2010), no. 4, 829-848.

[2]  The Grothendieck conjecture for hyperbolic polycurves of lower dimension, J.
Math. Sci. Univ. Tokyo 21 (2014), no. 2, 153-219.

[3]  The absolute anabelian geometry of quasi-tripods, Kyoto J. Math. 62 (2022),
no. 1, 179-224.

[4]  Explicit estimates in inter-universal Teichmiiller theory(with Shinichi
Mochizuki, Ivan Fesenko, Arata Minamide, and Wojciech Porowski), Kodai
Math. J. 45 (2022), no. 2, 175-236.

[5]  Group-theoreticity of numerical invariants and distinguished subgroups of
configuration space groups(with Arata Minamide and Shinichi Mochizuki),
Kodai Math. J. 45 (2022), no. 3, 295-343.

[6]  The geometry of hyperbolic curvoids, Publ. Res. Inst. Math. Sci. 59 (2023), no.
1, 1-55.

[7]  Frobenius-affine structures and Tango curves, Nagoya Math. J. 250 (2023),
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385-409.

[8]  On the injectivity of the homomorphisms from the automorphism groups of
fields to the outer automorphism groups of the absolute Galois groups (with
Shota Tsujimura), Res. Number Theory 9 (2023), no. 2, Paper No. 44, 13 pp.

[9]  Galois-theoretic characterization of geometric isomorphism classes of quasi-
monodromically full hyperbolic curves with small numerical invariants (with
Yu lijima), J. Algebra 634 (2023), 480-511.

[10] An upper bound on the generic degree of the generalized Verschiebung for rank
two stable bundles (with Yasuhiro Wakabayashi), J. Pure Appl. Algebra 228
(2024), no. 6, Paper No. 107605, 14 pp.

@A EE 48X (Arithmetic Geometry)

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

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

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

P-adic Hodge theory also has applications to (families of) automorphic forms. In [5]
we obtain a construction of eigenvarieties in dimension two over arbitrary number

fields via p-adic Hodge theory. In [4], we have managed to construct pieces of
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eigenvarieties in the Siegel-Hilbert setting.

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

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

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

[4]  C.-P. Mok and F. Tan, Overconvergent family of Siegel-Hilbert modular forms,
Canadian Journal of Mathematics 67, 2015 (4), 893-922. (Joint with C.-P. Mok)

[5]  Families of p-adic Galois representations. MIT thesis, 2011.
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(252 B OMYIR, %5 —RBRED T TENZ T TE 2 FHED

BZSICHL D M7z & E 2 TWwd,

[1]  Local well-posedness for the Zakharov system on multidimensional torus,
Journal d'Analyse Mathématique 119 (2013), 213-253.

[2]  Remark on the periodic mass critical nonlinear Schrédinger equation,
Proceedings of the American Mathematical Society 142 (2014), 2649-2660.

[3]  Well-posedness for a quadratic derivative nonlinear Schrédinger system at the
critical regularity, Journal of Functional Analysis 271 (2016), 747-798. (with M.
Ikeda and M. Okamoto)

[4]  Global solvability of the rotating Navier-Stokes equations with fractional
Laplacian in a periodic domain, Mathematische Annalen 372 (2018), 743-779.
(with T. Yoneda)

[5] TIll-posedness of the third order NLS equation with Raman scattering term,
Mathematical Research Letters 25 (2018), 1447-1484. (with Y. Tsutsumi)

[6] A remark on norm inflation for nonlinear Schrédinger equations,
Communications on Pure and Applied Analysis 18 (2019), 1375-1402.

[7]  Unconditional uniqueness for the periodic modified Benjamin-Ono equation by
normal form approach, International Mathematics Research Notices. IMRN
2022 (2022), 12180-12219.

[8]  Invariance of the Gibbs measures for periodic generalized Korteweg-de Vries
equations, Transactions of the American Mathematical Society 375 (2022),
8483-8528. (with A. Chapouto)
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[9]  Well-posedness of the Cauchy problem for the kinetic DNLS on T, Journal of
Hyperbolic Differential Equations 20 (2023), 27-75. (with Y. Tsutsumi)

[10] Unconditional uniqueness of solutions for nonlinear dispersive equations,
preprint. arXiv:1911.04349 [math.AP]
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o p 1 Hodge B & Z1UCBIH S 2 538 ((p, T) INEE, p MM AR &),

o HHEFLRR & Bloch- HIEED T 744

e LHEY— 5, RPEARE, RA Tate €F— 7,

o AL HRME (X Drinfeld €Y 27 —SHERLT 2 by IDET2T4) &

Langlands R,

o GREMAR: L FIFERE (R=T) & p i Langlands #)5,

o RBIY 1 7V, BEEF—7, REM K M,

o T B Teichmiiller B GH & Z IS B 2 58 (R T — ~XOVEAT, p i

Teichmiiller #7, Hodge-Arakelov Bz &).
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VOVE - =M Hopf &= 1w wAg L - D€ 27 1 - Grothendieck-
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9 53K F5 K, Alexander Goncharov IX., Pierre Deligne [CIZ X 4 5RO p i
ChD, pELEY— ¥ EICEKLBIEERRSFAET S I LERL TV S,
F72, T TIRBIRIBIZ Bk Icx L CIERR L 72 p #f Hodge #im ([1], [5])
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(1] On the classification of smooth quandles, preprint.
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345 (2024).
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2245-2254.

[4] (with M. Hirasawa and M. Suzuki) Alternating knots with Alexander
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By Stefan Helmke (Algebraic Geometry)

I am still working on a theory of local uniformizations, which attempts to uniformize
all elements of a regular local ring over a field of characteristic zero in a uniform
fashion. That is to say, that for every € >0 there should exist a local uniformization such
that the order of the initial form of any element of the regular local ring defined by the
uniformization is less than € times the real part of the value of the element (as explained
in more detail in a previous report). Unfortunately it seems that any uniformization
algorithm always blows up to much for this purpose at first and one must then later
blow-down something again. In fact, when one tries to generalize Newton's method of
the rotating ruler to higher dimensions this phenomenon naturally occurs, but the

blowing down process is not so well-defined; it depends on some additional choices
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which I do not quite understand yet. However, at least in some cases the algorithm

works now. In applications one would be more interested in log-canonical thresholds

rather than vanishing orders and those would of course not depend on the blowing
down process, so that there is also the possibility that one could perhaps reformulate
the problem in order to avoid this difficulty altogether.

Once this problem is settled, it would imply that for an ample Cartier divisor on a
projective variety there exists a bounded family of smooth proper birational morphisms
onto that variety with a simple normal crossing divisor, such that any effective
Q-divisor equivalent to the given divisor which is log-canonical but not log-terminal
has log-discrepancy zero along a toric valuation with respect to the simple normal
crossing divisor on at least one member of this family. This is still the missing part of
my proof of Fujita's Conjecture and therefore I am making all efforts to solve this
ineresting problem.

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

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

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

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

[5] S.Helmke, New Combinatorial Methods in Algebraic Geometry, in preparation.

(6] S.Helmke, On local uniformizations, in preparation.
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LICS 2014, pages 52:1-52:10, ACM, 2014.

[2]  Koko Muroya, Naohiko Hoshino and Ichiro Hasuo. Memoryful Geometry of
Interaction II: Recursion and Adequacy. In Proc. POPL 2016, pages 748-760,
ACM, 2016.

[3] Koko Muroya and Dan R. Ghica. The Dynamic Geometry of Interaction
Machine: A Call-by-Need Graph Rewriter. In Proc. CSL 2017, pages 32:1-
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[4] Koko Muroya and Dan R. Ghica. Efficient Implementation of Evaluation
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265 of EPTCS, pages 52-66, 2018.

[5] Steven Cheung, Victor Darvariu, Dan R. Ghica, Koko Muroya and Reuben N. S.
Rowe. A Functional Perspective on Machine Learning via Programmable
Induction and Abduction. In Proc. FLOPS 2018, volume 10818 of LNCS, pages
84-98, 2018.

[6] Koko Muroya, Steven Cheung and Dan R. Ghica. The Geometry of
Computation-Graph Abstraction. In Proc. LICS 2018, pages 749-758, 2018.
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H¥EBIE  Ana Kontrec (Representation theory)

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

Let g be a simple Lie algebra, fa nilpotent element and k a complex number. The
universal affine W-algebra W* (g,f) is associated to the affine vertex algebra V* ()
through a certain homological construction known as quantum Hamiltonian reduction
(introduced by Feigin and Frenkel for principal nilpotent element and generalized by
Kac, Roan and Wakimoto for arbitrary nilpotent element).

Structure and representation theory of a given W-algebra depends largely on the type
of nilpotent element used in the construction, e.g. explicit formulae for generators and
relations are not known generally, but only in the case of the minimal nilpotent element
f

One of the simplest examples of W-algebras is the Bershadsky-Polyakov vertex
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algebra W =W,(sl,, f,), associated to § = sl; and the minimal nilpotent element f, . T.
Arakawa proved that W,(sl;, f,) is rational for half-integer levels k, while in other
cases it is a non-rational vertex algebra. More recently, for k admissible and non-
integral, irreducible W,-modules were classified by D. Adamovi¢ and me in [1] for
the boundary cases, and by Fehily, Kawasetsu and Ridout in full generality. They
showed that every irreducible highest weight module for W, is obtained as an image of
the admissible modules for L,(sl(3)) (which are classified by T. Arakawa).

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

In [2], Adamovié and I were able to obtain a classification of irreducible positive
energy modules L(z,y) for W, at integer levels, parametrizing the highest weights (z, y)
as zeroes of certain polynomial functions (derived from the associated Zhu algebra).
This is one of the first classification results of this type in literature for non-admissible,
integral level affine W-algebras. Another topic which has received a great deal of
attention lately is the notion of duality of W-algebras. Let § be a simple Lie algebra,
and g the Langlands dual Lie algebra of §. If f is a principal nilpotent element, the
Feigin-Frenkel duality states that WX(g, f)=W?Y*g, f), where k& C is non-critical and
1 is the dual level. However, this type of symmetry does not hold in general for non-
principal nilpotent elements, which leads us to the notion of Kazama-Suzuki type
duality. Here the Langlands dual Lie algebra is replaced by a Lie superalgebra. The
notion of Kazama-Suzuki dual was first introduced in the context of the duality of the
N=2 superconformal algebra and affine Lie algebra /B\I(Z), and later generalized for
some other affine vertex algebras and W-algebras.

Assume that U, V are vertex superalgebras. We say that V' is the Kazama-Suzuki dual
of U if there exist injective homomorphisms of vertex superalgebras @ ,: V— U & F,
0, U>VRF,

so that

V=Com(#H!,U ® F),U =Com (H%LV® F),

where H' (resp. H?) is a rank one Heisenberg vertex subalgebra of U & F (resp. V
®F)), Fis Clifford vertex superalgebra and F, is a lattice vertex superalgebra
associated to the negative definite lattice 7Za/-1. Tn [2], D. Adamovi¢ and I showed
that the affine vertex superalgebra L,, (0osp(1]2)) is the Kazama-Suzuki dual of the
Bershadsky-Polyakov algebra W (sl;, f,) for k=1. Relaxed modules for L, (osp(1]2))

are mapped to the ordinary W,-modules, for which one expects it is easier to obtain the
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tensor category structure and fusion rules. As a consequence of this duality, we were

able to obtain a free-field realization of W, and their highest weight modules.

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

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

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

My current projects concern the notion of a Galois section, namely a splitting of the

fundamental exact sequence associated to a geometrically connected variety X over a
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number field K Every K-rational point of X gives rise to such a splitting and there is a

well-known conjecture (Grothendieck Section Conjecture) which describes precisely

the remaining sections in the case of a hyperbolic curve X as a set of so-called cuspidal
sections. In this generality, this conjecture is widely open.

Since last year I have been considering the following problem: suppose that two
local sections s and t are locally conjugate at all places v from some large’ subset Q of
all places, does it imply that they are globally conjugate? This question may be thought
of as a sort of local-global principle for Galois sections. I managed to prove that the
answer is indeed positive when the subset Q2 has density one; the proof of this result
appears in the preprint [3]. In fact, the situation considered in [3] is somewhat more
general: we replace the section ¢ by a finite collection of sections ¢,, ... ¢ for some n >
1 and assume that for every v € Q there exists 1 <4 < n such that s and ¢, are locally
conjugate at v. This type of assumption is referred to as a finite covering of a section s.
Then the main result of [3] is that for some 1 <4 < n sections s and ¢, are globally
conjugate. The main input of the proof is a modification of a certain argument of Stoll
and the vanishing of centralizers of sections for hyperbolic curves.

Another problem that I considered is whether a global Galois section s that is locally
cuspidal for all valuations v from a ‘large’ subset of valuations Q must be globally
cuspidal. Here I have been able to prove that if Q is assumed to be of 'strongly positive
density' (i.e., it has positive density after restricting to any finite field extension of K)
then indeed the section s must be a cuspidal section. A preprint containing this result is
currently under preparation. Also, as a work in progress, | am trying to strengthen the
main result of [3] by considering sets Q of strongly positive density.

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

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

[3]  W. Porowski, Locally conjugate Galois sections, preprint, arXiv 2312.08005.
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HEBH YANG, Yu (BERHEM)

I work in arithmetic geometry. Recently, my research focuses on curves and their
moduli spaces in positive characteristic from the point of view of fundamental groups,
which are motived by the theory of anabelian geometry of curves over algebraically
closed fields of characteristic p>0.

Since the late 1990s, some developments of Florian Pop, Michel Raynaud, Mohamed
Saidi, and Akio Tamagawa showed evidence for very strong anabelian phenomena for
curves over algebraically closed fields of characteristic p. In this situation, the Galois
group of the base field is trivial, and the arithmetic fundamental group coincides with
the geometric fundamental group, thus there is a total absence of a Galois action of the

base field. This kinds of anabelian phenomenon go beyond Grothendieck's anabelian
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geometry, and this is the reason that we do not have an explicit description of the
geometric fundamental group of any pointed stable curve in positive characteristic.
Moreover, we may think that the anabelian geometry of curves over algebraically
closed fields of characteristic p is a theory based on the following rough consideration:
The geometric fundamental group of a pointed stable curve over an algebraically
closed field of characteristic p must encode ‘moduli” of the curve.

Recently, I introduced a topological space which is called the moduli space of
admissible fundamental groups of curves in positive characteristic, and posed the so-
called “Homeomorphism Conjecture”. This conjecture says that the moduli spaces of
curves in positive characteristic can be reconstructed group-theoretically from the
geometric fundamental groups of curves as topological spaces. Moreover, the
Homeomorphism Conjecture gives us a new insight into the theory of the anabelian
geometry of curves over algebraically closed fields of characteristic p based on the
following philosophy:

The anabelian properties of pointed stable curves over algebraically closed
fields of characteristic p are equivalent to the topological properties of the
moduli spaces of admissible fundamental groups.

In [1], [4], [7], I study the anabelian geometry of (possibly singular) pointed stable
curves over algebraically closed fields of characteristic p. In particular, I proved the
combinatorial Grothendieck conjecture for curves in positive characteristic, and
formulated the weak Isom-version of the Grothendieck conjecture for arbitrary pointed
stable curves over algebraically closed fields of characteristic p.

In [3], [5], [6], I study the Hasse-Witt invariants and the generalized Hasse-Witt
invariants associated to a pointed stable curve in positive characteristic by using the
theory of Raynaud-Tamagawa theta divisors. Those invariants play important roles to
understand the structure of the geometric fundamental group of the curve.

In [2], [8], [9], [10], basing on the theory developed in the previous papers (in
particular, [3], [4], [5], [7]), I introduced the moduli spaces of admissible fundamental
groups, and formulated the Homeomorphism Conjecture. Moreover, I proved that the
Homeomorphism Conjecture holds when the dimension of the moduli space of curves
is 1. Furthermore, to solve the Homeomorphism Conjecture for higher dimensional
moduli spaces, we formulated some new conjectures in [8] and [10]. In [10], we prove
the group-theoretical specialization conjecture (one of the conjectures formulated in

[10]) for curves of type (0, n).
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By the theory of the moduli spaces of admissible fundamental groups, fundamental

groups can be considered as an analogue of local moduli of pointed stable curves. This

insight gives me a new approach to seeing anabelian geometry. For example, in [11],

with Y. Hoshi, we obtain a new proof of Mochizuki's famous theorem concerning the

(Isom-version) Grothendieck's anabelian conjecture for curves over sub-p-adic fields

without using Faltings' p-adic Hodge theory.
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[2]

(3]

[4]

(5]

(6]

[7]

(8]

[9]

[10]

(11]

Yu Yang, On the admissible fundamental groups of curves over algebraically
closed fields of characteristic p > 0, Publ. Res. Inst. Math. Sci. 54 (2018), 649-
678.

Z. Hu, R. Zong, Y. Yang, Topology of moduli spaces of curves and anabelian
geometry in positive characteristic, Forum of Mathematics, Sigma 12 (2024),
Paper No. €33, 36 pp.

Yu Yang, On the averages of generalized Hasse-Witt invariants of pointed stable
curves in positive characteristic, Math. Z. 295 (2020), 1-45.

Yu Yang, On topological and combinatorial structures of pointed stable curves
over algebraically closed fields of positive characteristic, Math. Nachr. (2023),
1-42.

Yu Yang, Maximum generalized Hasse-Witt Invariants and their applications to
anabelian geometry, Selecta Math. (N.S.) 28 (2022), Paper No. 5, 98 pp.

Yu Yang, Raynaud-Tamagawa theta divisors and new-ordinariness of ramified
coverings of curves, J. Algebra 587 (2021), 263-294.

Yu Yang, On the existence of specialization isomorphisms of admissible
fundamental groups in positive characteristic, Math. Res. Lett. 28 (2021), 1941-
1959.

Yu Yang, Moduli spaces of fundamental groups of curves in positive
characteristic I, preprint.

Yu Yang, Moduli spaces of fundamental groups of curves in positive
characteristic I, in preparation.

Yu Yang, Topological and group-theoretical specializations of fundamental
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Niranka Banerjee 7~ . > J A $BERH=03ERT (1 >~ F) PAD 3.11.1 ~ 6.3.31
WFgERE H : Dynamic and Fault Tolerant Algorithms
FZE HEE © To analyze an algorithm for a graph problem the traditional
notion is to assume that a graph is static. However, for most
real world applications graphs are constantly modified. Two
different models that study and analyze graphs in this setting
are dynamic algorithms and fault tolerant algorithms. The aim
is to maintain some property of the ever changing graph faster
than the corresponding static algorithm. For example, we could
imagine we have a communication network, where the nodes are
computers, routers, or cell-towers and there is an edge between
them if they can communicate. But what happens if these
communications fail? Can we build models which are resilient
to these failures? These are the questions that I deal with in my
research.
Benjamin COLLAS /%) %5 6 K% (77 ~ A) Ph.D 4.6.1 ~6.3.31
e/ H : Stack arithmetic of the moduli spaces of curves
fF%E HEE © The moduli spaces of marked curves are central objects of

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

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

and draw a new bridge with the regular inverse Galois problem.
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DALI, Xuanzhong
WrseE H

Investigations related to the sheaf-theoretic nature of stacks — as
opposed to the locally-ringed one of schemes — has also opened
the way to the use of simplicial homotopic techniques a la Artin-
Mazur-Friedlander for further connections with other fields of
mathematics (e.g., operads, motivic homotopy theory).

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

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

research project between France and Japan.
FEFHORY: (&) PhD 4.8.1 ~ 6.8.31

* Global chiral differantial operators on the basic affine space

WFsE HAE

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

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

vertex algebras.

TR RS A () 5.4.1 ~ 6.3.31
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W E o HERT —NVE K] TlEZOIRITEEIC
JEHHT, ZHREOEEGMIEMR L RMYIERON S+ EF
WZEES 72 RTH B Z e TFHEEN, HENIDOZL L O
FEENT L o TEHBRLBEL HIHERIWIZE S NEE  OBE
PRONTEE L7z, =7, EARAHOMEII—HKIZETY
HHET, FEBRIZAH LT, BWmE) BRI ERIEES T
HY FA, TOM, ZTORMEEGHEE RRR 1 RIS E
iz obo (LUF, Bl LEARR) &, HHRzRb6o-o,
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(HFWMFREBOZNLEDL) Ao T T T, SFE,
WEg g B3 AU Y R O moduli stack - >3558 JiE (Al
3 % &l Imonodromy FEHZBI$ 2 #kH 2 A1 2T
o L 7R A G LG, TIEREE 1 AARICHET S
FHHEOWIRICY MG FETT. E2 BRI, KErC
98, UTomh T3 1. Mlingah#oRE] 1 M a3k
REERHBEORAMOBRAIY I &, 2, FEOME
L ZFD—EAL (4} Galois FEBLOK O EGH IR T)
oo kB RARRSAEL (FEE) 3.8.1 ~6.3.31
WEREE @ BRI T X 2 70T & 22/l B X R of%
WFge B« KRFgeo HEEE, EFVEHRDB L OSBRI BITS
[E7V (RE) BEALREEIZRVEBRBZE>O2I[E
FIVORERNG 2 6N &2, BOZEOWEIZITHE
TUNEED LTI N L DH] & v ) Ay 2 v
W2 LT, BERMESE B X O BT TV OB A
LXVH—MGBER5 A EIlHb, TNETTOET
VEER - ESERBIC B AT, ERNRET S
ETNVRBHRINTEVFEHEZRL TR ILEE04 L, #ilz
X277 7R PP EEORBEBUIGATE 2L DTH -
7oo AWIETIE, BERORICBWT, BERIADFER & 72
BLANRY NT LD Gmnie s LIZERLT, A b
FSAMERE Y=V ELTHWTREROST 21T- T X
2o TOBRIZBWT, EFNVOBOMEIGITH B RATE
IR REB OIS X B OB O—%LTdH 5 bR ADOHH
FHAEDELE V), BFORBFEHOMIE L T Bk
ZHLVWT TO—FERHALTW5,
AFFETIZZINFE TIZ, Coste ICLABETIVDARY b5
LDORMERE G252 T, AT b T AP KIRTIMET
OhifExE 5252 L OBMALRIEAL R, 72, 205
Ba WS Z LT, flieo [EFT7NVAEZEH] OB O
P - MR R L, RrRA 2 ZHOBEIZOWTHS
NTCW7EH 2 RIFIC— I L7z, 2 51REICR T,
Coste FEENHETH L L VWIHREDT T, [T NMAF &2
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Ildar Gaisin
rgeEH
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W OKRIBEIWE 7NV EED 7 5 ADRBLTTEE & ) 4
WEBEL, H5HLETFTIE ZORBRIOEBEIZOWTH
2L T bz, B RHEAOIGH b HIZ AN
72\,

FptLERF AL () 441~ 5430

CERAT A REE 3 IRTTE RO &
CER (FFIC rank 2) @ Lie REUCAES 2 HTAIO X7 A~

ffREEoOmEReET 27 7 A5 —RE Lo ETEL, Z0
Xt % 3 L C 3 IRTCEARIK D A A 2 D & A% 5 % L
DT A7 A4 VIEEE LTIATA MFE A7 1 YNk
ETTATNER T A VIMBEL W) TR A7 A VN
(bLAEATZ A v RE) 25, AGHREKE oL FEBF
RTINS ZODOMBIZAT A b -2 5 ATHRIG & W) *t
JGETITE RO TR, ENEND L ToFErH S, Z L
T, MED7 FATHEATA VREDPSRT 2T AY —
REANDED AR T H 7L =0T =27 L AFKRED
R THS R olze TNHSDAT A VR, &F
7 IR —REENZTNOR ST EN LT, BRE
5O 3 RTCEMIED AT A4 VIO MO A7 4 > {54
OEM %% 252 & THED 3 RICERERORERED AT
A4 REERVRERRLENS OEKRILER S, B 21E,
3RS ROERLHAR LEDT A T4 A5 — b=V 3
Y ORBREHEE B,
Yr—) - -<—-F21)— N6 K% (75 RZ) PhD
441~ 6331

. p-adic geometry

If the base field is some p-adic completion of the rationals, the
resulting geometry often has a strong number theoretic flavour.
The goal, in some sense, is to study number theory via the aid of
this geometry. A key example arises from the modular curve and
more generally higher dimensional Shimura varieties. Recently
some foundational work put forth by Fargues and Scholze, has
brought geometry and number theory even closer via the study

of the Fargues-Fontaine curve. A remarkable feature is that the



K

o

NI

e

3

W
WrseE H

WFEHAR

¥

W7 H

WFsE HAR

HIE EF

fundamental group of this curve coincides with the absolute
Galois group of the p-adic rationals. My current research
attempts to interpret some known number theoretic information

into the language of the Fargues-Fontaine curve.

R LR (H5) 4.6.1 ~ 6.3.31

DEERL R BRI X AR R OBEZE

7TV 75EEEE, SUvy e FER RS ESE
AR RO ZIEH SNBEDH T b, T oML
REARE L ORZERB SO E L TEFRSND Rk
TiE, &0 — I & RO FERE T IZOoWTRX
bo FEE LTIE, ZARMEKARE Lo HEoE
Ta T At LTRSS LB AR AR L THW A,
Pttt & RIS 5510 O — BB SE L ob & iR o £
VaIA4 %52 5MIIonT, B -FmICE ) LR
KOWHmPMEROSEICHREIN TV D, TEFTHH
NELT, INFETWLOPDEMRBIIDOWTRIZERETD
TR 72 TSR A R L. FomETlE—&o
Peff EMRBRINCOWTHARL 2O OHMMAE T L D7,
SRIE, SNEICIC L CRERME R EOBAFFIZ OV T L
DIEERERERV, F72, aFEUI—HFHIZIT TR
CKEMmERHEHIREa Y — 1o ChiErRA L,
EHI, ENLOMGRETES R HEAOWEIIHT 2
FEARBER L2,

TR A (FEER) 4.6.1 ~5.9.30

el 7 M ICEY A HFgE

BETER SN BB 5 EELEGRTH Y, Fh
AT AFRE, 2FV Y T T4 Y T OWERIZEETH
bo AWFEAED ERY 7 F &, MEHKO 2006 £
TCEAS N, EHY 7 b GEHERKICE > TR S L
WMoY 774 7)) 2#BBERELTHWA Y 7742 7T
Hbo FHFmXTEER) 7 hOBEELRWEIEOIREIN
72785, IS EARW R B WETH HIFEEEICOWTIE, B
B 7 o/ Vi k5 2z 5AROTFTEIZEE > Tz,

AWrgeo B, MWHRKSPRL-AXEHHT LI L
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T, Bl 7 P OIREREOMBE L SELIRERT A LT
HbHo BEMEBRIZINE TOWNET, WHEATFHEL
RADH LB OMREIC 2> TnbZ L E2H
Sl L7z (ZoOFEFEIHE - WHFPEICHEE T 2). %
722 OBET, WHKOFEOMIIZIL, Ginzburg-Soudry
@ double descent DEFHAAREMICEHE X E % Ri-3 2
ExZR L7, INHoFERICEY, HKOFEIZKRD
TOOMBEIFEEIND ¢

(1) double descent & F\27z{th ) 7 b DFEH

(2) WUNZ—MAL Z4L7- twisted doubling integral @ unfolding
W ZAZAEEE, CNOORBEICHY T2 &1l 5,
TR A () 4.8.1 ~17331

DR 2 RN B X OV O JE DB
WHEEAE

TNUIT)XLORENRFHEE %I T 5 implicit
complexity DWFFED I THE F N AKERNLE, B0
i & DOEHRTOD) KE S %KY index term & M-I S
HIKEL TV L) b 0%dEd. WL 2h DR E
I2BWTC, IR Z ORISR E AL 7R R0 & Tl
HEFH D £ 912 index term DIFEMEAIMTE L Z EBHIH N
T2 BAFOFEMRRITN L CHIBRGER 2L 72 %
DIV OPHEELTVDLA, ERELGRHEO A X%
BRSO R AR T A EAT D, FUIAFIRN A
BT R TR ERWIERIHAAD E Vo2 FEIC LD
ERHENTWD, IVEBEBREL TV TLOHMZ A
TV 7 ADREMEYELET H LT, FERFHEDINZD
MIERER OISR 2 5 2 E S fF s b, ARIF3E
TIHEGEFREER EOH L BERHNOD L5150 7 7 A
W2 L CEBI 20 B AL 2 St RS CRBIT& 5 1
YT 7 ARFBFRL, REMEMEELSLY (B Z2 BB
MIET /T —2a )NOILATELZ L HIEL T 5,
T/, WIRKERIE A > 7y 7 AOMETRA TR SN
T BONHTE ) A FIVEDS 2 b KRS EEZ 2 50
505, BEROBMIOERREEZ LI EIZLBENOF
FERIRRIKAE L — IR RS D HIE L T b,
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HR RS (HERE) 5.4.1 ~ 7331

: M RPT SRR O symplectic I~ DG H

BRETBEG L, ZHEEOBOHIMOEHRDL ADF
FriEx e+ 28w TaH D, 90 4 L 1) 8H |2 Kashiwara-
Schapira |2 & - T & L7z 2 O FEE I 2009 4E G D
Tamarkin X° Nadler-Zaslow 12 & 2 SGBE 2 (L F 0%, + »
TV T A v IERMADIEHD 2 ENT V5,

A INFET, RERERONINV NV DFERNORBHGE
DILHZ L CICENZBA» 5T TE 7. BEANIC
X, UNRFOMM— K EHEFETROMICHERZEA L
displacement energy DFHili 217> 720, BIZxH T 5 A7
MIVARZ & % E A L& O Lusternik-Schnirelmann 5 % 45
L7z LT&7 BAED, IhHeHwTEo~x A 70
BONFRMEE O E2iTo T b,
AHFZED—2 D HEEIX Floer i & FE P FH O BY#E o Wi L
LDV RSTHIETH D, BIZIL, BOANRT PVAL
i & Floer By D A7 MUAEEO—HE, BEFRS
NZZIRL T LD D> T v, IRHIEL DL OGS
=T ENMFENLDT, FOAHEE 2720,
F 72, AR LA O symplectic £ FE AR~ 5 0 58 F i PR
EINTAHZ EH HELSE L TWwh, Nadler-Shende 12 & - T
Weinstein Z KK 3 2 BRATBOBENG 2 5T\ b,
L7 L 2 OB OEFIZIE h-principle 12 & > THAEDRFE &
N 2% Weinstein Z KD B K TCZZ A OO AR D S
NTBH, BERWREIETZEZEZEALTTDNL TRV,
C DD IABD H BB EF T 5T, BN L
FEERAIVEEZTWE,

£ EWMIZ L, symplectic Khovanov homology X knot
Floer homology 7 & @ Floer PLii & FI\» TEFE & 11 5 % A
HORZERAORBEGN 2T 70 —F % HIZIZ L T 5,
RBOREAEL: (BlleE) 57.1 ~6.3.31

BT 7 AN 22 O HEEARIBEZE
WHEHAR

RE7 7 A N—2E/ L1, IEBGTRERRAD O IR ST
AN EFIEAI GG TH > T, HEiE%R 7 7 4 N—2FfD
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BRI L WS L LT 2 Z o0 UEHARZE
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DHES— VHER ORI L ARRTT bR T D — A DIEH
WHEHAE

7=V 3, 4 RIS RE Lo IERIE RS RO
BEOEHR FEOZ LT, MOEY 2T A ZEH O stable
framing 72 &) D HED 3, 4 RICEHAEDER % 155 55
¥ CTdh b, FAIT T Seiberg—Witten J7 #E R & V> 72 B 3L,
2 O EHM T 5 F Seiberg—Witten F i O 78 % 17 -
TWwb, REPIZHMHT S &, £ Seiberg—Witten H 7 &
& 2RZ-TED® % 3, 4 RILEERARICHT L C, AR
ZRZ- e ThUn/EH] £ LToRL EFrE2 56
N7=bDOTH D, FFD 12 A 125 Seiberg—Witten FL i %
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Bl fER L7z BHOHEL, oL XK LA L=
=MW, S*PID oriented 7% T F v 7 BE BT 5
ZEThHbDL, SHICHEL/FEE L LT KR > 2-knot 12
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B 2 HHAS, 2-knot BL U Pknot D5 A 7 7T LD
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SO (B 6.4.1 ~ 7331

CEMSRE LD L — TR o B ORI
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EOMWEZMT OO E2ED ., BMEHRELNST 25
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B A L — 7RO RO 2 2 EE % 7 — 2 M
EDRRTCEAOBEEEZHVCHL T2 L2 HELE
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Philippe
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SF06 E£E
PHILIP, Severin (4.8.1~6. 7.31)
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(51542 ~4H16.4.1)

HIE EF
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Porowski
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Grothendieck ¥% (Affine quantum groups
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The automorphism groups of C*-algebras EIREORAR K- 10.18
from the viewpoint of K-theory
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(p-adic differential equations and Kavli IPMU
geometricity)
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AT MV - BELEG & DL
T k2 374)
TS OBIE ZDJED
g Sk (28 %)

2023.11. 8~2023.11.10

2023.11.27~2023.11.29

2023.11.29~2023.12. 1

2023.12. 4~2023.12. 6
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36

37.

38

39

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

- MR AR O AT R RAR

INEE AR (47 %) 2023.12. 4~2023.12. 6

ETIVHEERIZBIT 2SS & RTTOWSE

e R (24 2) 2023.12. 4~2023.12. 6

- IR VERG VTR O B AT

mE T (474) 2023.12.11~2023.12.13

B R R & < Dl

TH R (1574) 2023.12.11~2023.12.15

AL & RS AR O F L

L B (60 %) 2023.12.11~2023.12.14

AHREG, REH G, THARBOZ

hze K3 (45 44) 2023.12.18~2023.12.21

Computer Algebra — Foundations and Applications

B - W wE (50 4) 2023.12.18~2023.12.20

IR $ 5587 70— F — Bllam & S -

JI# K - #k ZRE (36 £4) 2024. 1.10~2024.

REE X DR 7E

A (85 4) 2024. 1.22~2024.

i - R S3E L R A O S D I

R B R (42 %) 2024. 2.14~2024.

HREOaRET Y —fE DI

FHE BEZ (424) 2024. 2.14~2024.

FIERERF O BB AR & £ DISH

el &5 (80 44) 2024. 2.19~2024.

East Asian Conference on Geometric Topology

KM HE (138 44) 2024, 2.19~2024.

The 7th International Workshop on Mathematical Analysis of Chemotaxis

AT - #HRE (384) 2024. 3. 4~2024.

9—2 R | MSHRRE (FIV—TRA)

1.

140

e tHRAERE BB
M B O FR I 7 B A2 U B9 2 5 4R s Ji

A& Bl (46 %) 2023. 5.15~2023.

1.12

1.26

2.16

2.16

2.21

222

3.8

5.18



10.

11.

12.

13.

14.

ANO LB OBIMILET) > 7

R EE (21 4) 2023. 6.15~2023.

«

MAE B I —

e M (114 44)  2023. 8. 7~2023

Bea e BT v VeFo v a LT 1 YT —FHED A7 PVELG

TR ORB— 27%) 2023. 9. 4~2023.

Arithmetic Homotopy & Galois Theory [MFO-RIMS Tandem-workshop]

=i

COLLAS, Benjamin - & #i—HR - Pierre Debes * Ariane Mezard (25 %)

2023. 9.25~2023.
CEEE Y A) T EFDED

9.29

i 2 (47 %) 2023.10. 2~2023.10. 4

IV I — RGO DR

24 OFE (29 %) 2023.10. 4~2023.10. 6

HEWFTART I BT B EER D1 H

5 - 8K B 26 %) 2023.10.25~2023.10.27

BRI B B3R & 1R OFERME

Nt 2 (37 %) 2023.11.20~2023.11.22

w1 — 7B HEREZEEOWIE

MHE F1sE (40 %4) 2023.11.20~2023.11.22

PRI B & M4 OXIFRIE

gk (48 4) 2024. 1.22~2024.

IEMCRIRENZ BT 2 K& AT

M - WEE L (30 44) 2024. 3. 4~2024.

75 7 DIBDOIERFE FIZ L2572 e BEH T O

NE & - KE HET 45) 2024. 3. 4~2024.

W 7L & RO

i fE— (18 44) 2024. 3. 5~2024.

Evolutionary partial differential equations and applications
[MATRIX-RIMS Tandem-workshop]

BB (374) 2024. 3.11~2024.

1.24

3.6

3.8

3.7

3.15
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9—3 R I MS#RRE (V) —7T&B)

Ihigsn=El=! fRilRE A E
1. BESCWHESRIC L 2 WER b — 9 ZAOREKIZ D W T ~BESL X D ki~
WhH OBk 3%4) 2023.10. 2~2023.10. 6

9—4 R | MSHRHRE (J)L—TRC)
FEhEEd

9-5 REARE
8% 7% Lo

9—6 RIMSABREEIF—
tHRRER v I
1. AL L IR R 3=
R (184) 2023. 8. 7~2023. 8.11

9—7 R IMS#HEHREIF—
iRER i = B A
1. Mathematics of Random Systems
Jeroen Lamb - CROYDON,David (67 %) 2023. 9.11~2023. 9.15
2. Wo LAY HEE B A KKOTATIF (FDEPS 2023)
w BN W4 2023.11.28~2023.12. 1

9—8 R ERIMRE

PR 30 4R EE2 & D EIBSSE IR - SERIBFFEITALIC M, P RTTAR B
ZEHAOPEIZHED SHFEFMFHO—BRE L TfToT& /270 = 7 Mif%E
AT & B R TE R SRR T I I S S, B S EB 2.3 DR ERICIh o C, A5
FERINTE TV 5,

S5 FE

[fERBIE & T DAL

(MfkZH Rr & HE EI SH %8 B Bz NE B
Rk )
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3% 28

sREl MErRERE BB
. T YELNTE L Z DI
ayryxX 77 Bl Pz B13 %) 2023, 6. 5~2023. 6. 9
. Stochastic Processes and Related Fields
e B (U4 119 44) 2023. 9. 4~2023. 9. 8
- RHBEA BAEH R O WS RAT
e i (Jbe24)  2023.10.23~2023.10.26
. Stochastic Analysis
Tl B—ER (964 %) 2023.11. 6~2023.11. 9

SR 9AERE SEEZEM O & Lie ORI

SR 10 £ RBFHICB AT L OBE S 5 A5
PR AERE SRR Db B A

SR 12 4R BUSIEEGR - BiEs L T H

TR 13 EE 21 R OMBKIE b RE Y —

P14 R TEERIT L 2O

PHC 1S R EFRITAR

P 16 R REBUBHTIY )T RIS X 2 TR RO

SFR 17 £ Navier-Stokes HREROHI & Z DS H
RIS AEEE Bam R EERAT 2 DO 7T

FR I8 EE L T —REOMERNA I & ERE RN
SR 19 4R X T — AR & A O R

TR 20 EFE BERREE L T LT A A

P20 R BRRAFEEICOWT

SPEC21EE BT AU R

R 21 EEE U AR M S AR R o R gE
TR 22 R BGRlC BV DB S ORI
TR 22 R BRE T IEMHE T OIRN T
PHC 23 R ERFERE EOIH

TR 23 4R BUNE TV & IR

PR 24 AEEE BERCRART AT

TR 24 AEFE RS R RT L O SEm I H

PEL 25 SR BV 2T A B

TR 25 R KRB EIBL G O
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PR 25 A 1R B L IS O TR

R 26 4 B E MR OB R AR R BiE L C

SPHE 26 A R ERBER OWITE

P27 R TSR

PR 27 AR BRERET R OB R

R 28 R BELEERLIL OWAR I

FH 28 FEE LTS —HEORYE

PR 28 AEFE AT & AR

THC 29 A BT IFOBEEMNT B L O OB OFE

PR30 R THAERFAE & R

St 1w o S ik v

A T EEFuRE ke 0

A 24EE FHEES AL I 2 — T —HGHOWEN Y (513 EREIZHED)

AR 2R TR & W RE R — R & e - B Y 2T A OB -
(470 3 4R B2 IERT)

A 34EE Mathematical Biofluid Mechanics

A 3R EHREm L 206

SR 3EE FHBS A I 29 —HHmOWHD

A 3AEEE BT E TR - R L e - Y 2T 4 ORI -

S 44EE EoMEOELL IS

AR AR R AR M

A SAEE HEERBRE L 20BN

S 6 R WHESR - BRI b B R BRI OB E

SR TR BORSOEILIC BT B EERITSE O Fr R

9—-9 EEIVRIILA
[Around the Mandelbrot set: A conference celebrating the 60th birthday of
Mitsuhiro Shishikural

(WhgefER —ERSE REEser a2 I KH)

(WFgeflFE JUNRS: HORsursele #0% A4 &)

AWFgetEeid, 80 FR2SBUEE CHENFRMGRE ) — FLTERE
WIRIK FHRY) OTHEBLZRLEL, KO LWEfrc/loxbe L d
12, 2040 FHTIRABIE L 7B~ oW fit 2 e U<, BHAoOEEN®
RHEFHOMEE LI T 2O TH L. 1 WITHFRIERHGwmIIB TS My T



HIE EF

NV OFIFEE (Douady-Hubbard Fa T4V I.H.Hubbard, 98 47 1 — )V XH
® CMcMullen, ¥ /I F R TOHEELRER % LIF T4 LDeMarco (%L14),
M0 IAARIEE O KF M.Lyubich 72 &) Z I 5 20 HIRHE (F v 5 4 il
3HxEd) L, SHICENOMIIEE S 4% ED7 25 %I L 2W5E58 RV 74
ENize WHERREROBEOWIIENEIZHET 5200 % .02, 1 RITB &
OERITOEFE Bk bo) 1R, T VXA TANELEONFR, 708
LNJFER T E4IE b5 72,

K74 41E Zoom FE BT /N1 7)) v FEIBEHIZEES TH > 7275, *H
ZME 4 XN LA T4 BB 710%, LCHEN»EOF T4 05
MELLE L, BLOBEPMZ. 2O RIMS £ 1) Zoom + L —% —
REE LTV BT ERNKRELPITE o7,

[East Asian Conference on Geometric Topology]

(WrefdRE UK JORITIrZeeT #dz KM 28

El# 457 [East Asian Conference on Geometric Topology | &, H7A & Hi[E & i
ZRE L THEME SN TOLERE®TH ), KT P 7 IR Geometric
Topology DWFFEECHE & A TFWEDFER X B E T 5, I DEEXHEOH &
X, HREBEIOMEEIZ L - THD b L2 EFE S [Japan-Korea School
of Knots and Links] T&» V), HIFOKXHE, L OMBETEHMEAS [F 191 T
Hb, TOEESET BEUEEICLY) BRIG MR Y —2dle L7
geometric topology DT FEHE AIHFFEIE 2 - Bam - IgEscii i) Z &2 HIE
T 5o THID session TIXEAEFHE L CHENEWIEREL 1 DOMHEKYT
1T\, PR D session Tl 3 D DO FEIHE A CHERAY M\ % parallel session &
LTiTo 7z, wailild, FERHEOMIEEE L, 72U HIIEFEL TELErE
D, BEICH Lo TRFHEBIL L > TR ADRSZDODOH b, LEID ZOHE
RAHETIIHEBROERISED &L ZIZEMMB TRV N L ho/zh’, 40
1, EEBICHEBIICERICE S NS Z L4 DY, B THEERLER
FOMTONIz. W7 VT HISOWISEE 236 [F TR S 2 1T o TSI %
=% SR RS leT: SR Wb SR OF (I

[Mathematics of Random Systems]
(WFgefX3%%  Imperial College London #(#% Jeroen Lamb)
(WreERE RS HORMATITZERT 4E#3%  David Croydon)
COEBIER, 7Y LRICHEDLMEEZToTVE A F Y AL HRDY
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HEREFREIC LW mE B E L, FELELSME L L-RES
RV TR T U ARE VD T LT, MERSLNESR, WS LR
IR EOWIZEE S IN L 720 BAREYI213 Blumenthal [X, Etheridge X, &5
RIZED, ZNENT V5 LT)%5%, RALOET IV, 727 LBRETOSR
FOREEIC B9 2 @B aEE AT h I, Zeitouni K, MAIK, WK, MK, &
FFRIZ & 250, S HICBIMFEROE TSI L A5 RILOMIEEE M TH
n, TEHILE K OFRERSTh I, Sk EE TIXFEIC S BT & B H%,
MEETRICHET A2 TELRHIHRL TN N OFEEICE T A, S 512135
HEROTEZHHAI TONT, 72, WHFbNTT - PR &R,
BEIIZEG D 72 T B OB 7EE & OIESRSRRL BRSO & b 20, #E
WCESTHEERKS L o7,

[ Continuity, Computability, Constructivity |

(WFFeFes  RUEBRSY: BT ZeiT dEas WA ®22)

(WreEEE RS ANMBRBE AT SeF: 4952 Holger Thies)

AL BEIE L, W4 T TR O EBEIFZE 7 1 2 2 7 b [COMPUTAL
(Computable Analysis) ] (2012 ~ 15) & [ Computing with Infinite Data (CID) | (2016
~22) OFTITbUTELMREESORME LT, MO THARTRHES N,
ZMEBERIBE R & 2 VIEERERIITDI, o7 -~ FHETR
AT E R AR T~y O 7V T R L EEREIE O
LEE T 2 A A & EHRL Weihrauch REL7: &5 Norbert
Miiller & (Trier) H12& 270277 AFBAT, MR - 72— M) 7V %
ST L, @EHE 19 & DICS HHOHAELZMA THM - ®ED/NA
Ty FEXTEB L. 7T R= - T 075 L - —E#EE R https://
www.i.h.kyoto-u.ac.jp/ccc2023/

[ Stochastic Processes and Related Fields|

(WFgefkdcs  FMIRS: BT #ue RS %)

REPEITZEE S IE, 2023 421 RIMS ShAERIIZE [HEsRfs & 2 o fE ]
DEDEEN 2 RI2THEES L L ChfE S Nz, MRy X, KEEAH
HEHR, 9721700 8% X —"7— N2, |LWEKR CHESRFIT S B
WCBES 27—~ TR E2 ) — NS 2B 2B L, 1RBE WS 5RO
W R A BEL T D o7 HABOFEER AT - PEZ POIEIRL,
F72EEE O diversity ICD LB L72e HAROMERRDEIX, 4F SITHARA



HIE EF

DI H Y, ZOERTEHHOHEADOMHERRZHHA - TULOoHEF - HEI%
BT O Ny TOWEE EBAMIZE L 20, HEESEWIIERIIC O %
BBHEBH N OPFNTZDIIRELGWRTHo72EER DL, RAY -ty
ari, TNIEALTRRAY —DOBEEE % — A\ 345 THE 9 poster talks % 7%
F, BLERROEESRA R 2l d L-EFREICESOMEEZ BN
LT LY, FERICEERTH -7,

[Characters and Moduli of Surfaces|

(WrgefzRE PR RFEHETEL EI% LT %)

(Whgefideds R L3RS FAEE s B3 HiR)

M O FARE 2 EICRE S N EREOIEL AL, Ry - ¥/ e
I a7 =2 - 7T A YR - BT - RIRTT MR Y — - WENE
R B ERFEOMA BB EERL, BIEERICMIESER LSO 5,
ARILFEBEFE D HIE, RKITTE AR ORATRE R 2 012, TREEICsE %
ToTWLENNDIIEEZHB~NNL, INLDOFHDE 55 5ERBICO%IT
HZETH A,

e Tid, V) —~ Y HOBEREHE, IEoRWHEDH ¥ 1
I a7 EoMEEREE, MmOV I — MEREEM) —HEAN0RE, £
Va7 —HOERESEEOERR, ERUMSHEOERERE, 3- 7114 F
FEDEIIN S, ¥ a7 vy OfEORERIL, Va7 Bo—E M, s e
I a7 —REEoRT, I LOMBEROE ST 5%, AR REAH O
F v H—R— N, FHEM) —REORIIE SO/ Ny — v - YNy
B ORI H 0, I RFTRSITh L,

[Z 25 L1750 & ZDIEH]

(Random Matrices and Applications)

(WFgefzes Rk BUEiFseF) #d%  Collins Benoit)

(WrgeER JUNKFE <R - 727 - A V5 AN IWGERT #3% B 2)

7 2 7 AATHNCE S 5 RIS ZEE DS 2 T 5, e8] D
MbZIEIh7z), ZONESIFFIERABDIZR DL LI, HFILLLE

SHRVEMZRIEND S RETWD, KIFREETIE, 752750 Ly 7L
WV ORIGEE & % B R AR BT ZERT (B LT, Sl ORIFERERIZ DWW T
WEHEIT > THH W, BIEDS LT VT LT ORI OFEEIZOWTE
L OEERAIREITH 2 & T, WEAMERRORELIT) LR HE L7,
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K2, TFREOMEFHICOVWTIITE LTSI EES L 12 TkL, J
¥ 5 SATHI O BEELY - FBLEY - BT & S BRI BT 2 5 OFF5E
HhELEDR, T, BEFICH L CREOBEERMT 2720, K25 —
tyvarbER LI, FAY—ty ¥ a VICEENADPSIE BEENET
b, EEREIAVE D RWVIZ L OB AR R ST, REZ 2K L DI, EA
PR HESEE (S BIIK) DSEEM R A —H 4 X &L L CHRRD A
L= X EDER SN,

[EXEL &E ]

(Large Cardinals and the Continuum)

(WFFetEe BT B PIigert s BE  1HE)

1870 £ [fefk &3] &) fEER D 516 - 2R amOZE
X, TOBRI0EDHT Y, MOTEHIERL TV 5, ZOSHEEHOIIR
T, MRBEEORIL - IR E L COERERABONIE L, dEimREDOES
R ORIE L V) ZOOME A SIS T 5 2 LAY, SRloILFEIZED
HITH 5o Joan Bagaria D 4 A7z 5% F 22— M) TIVFE TIE, MR E W
IBMEZ DL DODOWEIZE TN L H LMD B CHUEDOEREAD A D 5 1%
LT, BEZOEREMAHEHANIEED 7 7 2B 5 XBFE & LTtz
BHELZEZHLMNII L7, £72, Andrés Uribe-Zapata, Miguel Cardona, L7
Fe, Diego Mejia DRFSESEE TIE, EHOEAOHEEMILO—im L L TOH
BARZE RO FEDRAIFRIZB VT, FAM-limit D HEPER TH S 2 & xS
MLz TDIED, FEXHOETIV, B7 4NV Y —DREEORE, Fliksk
BEMFEREL ORI SICBE LT, #EF 24 I OED D o 72,

[ KIRAERE AR ORERE

(Stochastic Analysis on Large Scale Interacting Systems)

(WF7efiFeE SUlRY: BEWER a8 RE i)

AR OT =~ 3L DT ¥ ¥ L RBERPE AN L 2555 ke
BT D L9 % [RBEEHEERR] OfITThib, ORI, REOER
i & B B WA MERE T VORI R TER L, S E kT HEERD
NTW B FHE SRR T RERXOMOBEROFRIZ L - T, ML
DIFFIEAN o TS, LOLENL, WHAIBWTHI AL TPEIN
TR EICHFICREN D G- 2 5 N EELERZZICE O NTEBY, bo
EAEELTHO—2TH L [l ] OB, BARBIOMAT & hE5Gw D



HIE EF

HREE SOIIHMAER TV LENHHEIHTHL, 22T, HEMEHTS
RyR, WERERD TN, T 25 MATHRW R LR HERE TV Lo 2250
WHeE e s, WERREFRmEITR o7

WFoEsRICEHEME T 27 MmIE b bAAD I &, IRERHR 71 7T 28T
BRICHBALFTR»ITDON, TOX)IRASSMBE L H>TT AT T 25
52 EOEEMEH L.

[EFEE 1) T EZDORET]

(Quasiperiodic tiling and related topics)

(Wrgeftdid  MANRF oIl T #edds R 8D

AL, BEOMMO L) AR LT ELVT 7 ATL WY
HOWEBIRETH 5o 1982 FFITRAIIIE L S N MM TIE, RS D
WEE DL, BMoONEREZRL TWz2S, FIUIZRIcHE SO BT & 5
JEST A AN TH o720 [LWCEROBEFIINREEL, 13201284 25T
A R AT — VLNV TBIEENTWD, 72& 218 EAMNHERZE2 D b
19 AL 2> & £ W A0 & L IFIEN T X 7MY ORI REFH3d 1), dERRE L
TOFRUEESCHAEIEESHL 2R ) 20Hh 5 RILFEIZETIE, &
DE ) WILAFROE M EZE R Do FFAPWE S & A VOFIEIZET 50 b
W2BT7AAY A VIE, WSRICES BRSO ERSNLHEAROME, 4
B Y 2 L7 U AERZEO AR MVOME, ZHCEAE VL —
M b8y — Y RTET B AR, PR T— RS A% EE T 5
HREICBET 2, ZAKTICBI2I4 7Y N, BRICLHEEROIER
B L RENGBROMELR EICOWTHEmT 5. TNHLDXH %, 740 »
TIHET 250 BFICOWTOMEEZREIIT -, $5Z LT, RltDtkE
WZOWTHEE L, $-HETIMAZTORMOMETHITA2Z L2 HNET
bo FRINEFEARIE, AR SNZIFFRPNE & A VOIERIIEIZOWTR
BLOBWIEHZ 5.2 720 JII 1, DNA ZFIH L 7208708 7% SEARRE &) OB
T ARFIOFIEIZOWTHERE Lz =&, ) ML T 2 mEDRR
BIZOWTHEI L 720 BiEIE, BT A 7 Vo) v 77 7iEOHRMEI>
WAz, AR, BT OIEZ AT & V72 Z AR ORI DWW TR
720 Liu &, Thue-Morse /NI )V ks Y RIZBITHARYT P IVIZOWTIHARTW S,
Jamet |, SRTCHEF BN T B BEFCTF I DWW TR 72, Huang 1E, —7E
D LM% A 723 Bedford-McMullen 77— v b % 1) 73 v v [RAHIZ O W THHE
L 725 Chaidee (&, ZHAKDMELR) ) ¥ 7 OWEEIZ DWW TRz, Schoenke
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1, ENFEFEOR MM OMEAEO TROFMIZE T 2 EEEREZ R L7, 1L
FELE, 4 RIC R L O foE mEARO ) F 2 OMBES DK O LS L
hhHZExERLT,

Pk, 40 78X OREREEZR.OEST L8250 2HEDDH
D, WEZERVE LN, ZoRFIRIESESME Y VT4 vk &b
HznA Ty FEXTHESI, SERT47H O B> 50855
7%, EN2SOXEBINI18 %, WHNPLOF T4 2134, END
LDF VT4 YBEM9L) Tholn,

10 SHEAREE

2023 AEFEICHVEI O K, WFFERERE 72 & SWIZERr & k85 L 72 F5e & 13 k@
B TH D,

HESNEAARE
(202344 H 1 H~20244E3 H 31 H)

5 v K & OB XREAH | BEPTEERH
H4E AL | PARK, Sewon JSPS 2022 4E | 2024 4E
wr % & 4H1H |3H31H
H4E ALE[R] | PHILIP, Severin | JSPS 2022 4F | 2024 4F
W% F 8H1H |7H31H
A4E A JE[E | GUO, Hongyan Central China Normal | 2022 4F | 2023 4
wr st & University 9HI3H |9H 12H
HEE A SR | SONG, Zihao - 2022 4F | 2024 4F
W% F 10 H25 H[10 A 24 H
# -~~~ | DEBES, Pierre Lille Université 2023 4 2023 £
N4 3AB15H 48290
B~NWHFZEE | TELIKEPALLL, | Tata Institute of 2023 4F | 2023 4
(B E#I%) | Kavitha Fundamental Research | 4 H 1 H |6 A 30 H
F~VHIZEE | BORDENAVE, Institute of 2023 4F | 2023 4F
(% B#d%) | Charles Mathematics of 4H1H |6 H30H

Marseille




=i

#  ~~ | KIM, Myungho Kyung Hee University | 2023 4£ | 2023 4F
NEINFEH 4H1H |7H31H
# N | SCHAPIRA, Sorbonne université 2023 4 2023 £
ALEINEE | Pierre 4H3H |4H2H
# -~ | CHIANG, River | National Cheng Kung | 2023 4£ | 2023 4
AHE N Univrersity SHIH |6 HI15H
~if5t 5 | CHEREDNIK, University of North 2023 4F | 2023 4F
(HFE#J%) | Ivan Carolina at Chapel Hill | 5 H 14 H |8 H 13 H
i ~ | RASMUSSEN, Wesleyan University 2023 4 | 2023 4F
HLEIANE#E | Christopher SH28H |6 H13H
Jorgen
¥ ~~ | LEPAGE, Sorbonne université 2023 4F | 2023 4F
AV EI A% | Emmanuel Yves 6H1H |6 H22H
Olivier
H~WIF5EE | SAIDI, Mohamed | University of Exeter 2023 4E 2023 4F
(% B#IZ) 6H28H | 9H28H
¥ ~ | MOK, Chung Soochow University 2023 4 | 2023 4
SHEINFE | Pang 7H8H |7H28H
o~ | XU, Jiang Nanjing University 2023 4 2023 4
AN = of Aeronautics 7H15H | 9H2H
andAetronautics
~VHI%EE | CADORET, Anna | UPMC — Sorbonne 2023 £ | 2023 4
(BE#HIZ) Universités 7H18H |10 H 17 H
#H -~ | D'AGNOLO, University of Padova 2023 4 | 2023 4F
HEINSE | Andrea 7H29H | 9H2H
A8 A | MULLER, Trier University 2023 £ | 2023 4F
WF %8 #& | Norbert 9H20H |10 H8 H
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MR SR E RS

2024

W72 | LACOIN, Hubert | National Institute 2023 4£ | 2023 4E
(% B#5IZ) for Pure andApplied |9 H 20 H |12 A 19 H
Mathematics
48 A | KAPRON, Bruce | University of Victoria | 2023 4 | 2023 4E
fF st & 9H23H |10 H9H
¥ -~~~ | KEEM, Changho | Seoul National 2023 4 | 2023 4
MENFE University 10A3H |12H4H
¥ -~ | SLADE, Gordon | University of British 2023 4F | 2023 4
PEINFE Columbia 10 HA21H| 11 ASH
¥ -~~~ | MATSUKI, Kenji | Purdue University 2023 4 | 2024 4
SHEINFE 12HA26H|3A25H
HHE A L[] | WONG, Mo Dick | Durham University 2024 4 2024 4F
wrose & 1ASH |[1H26H
¥~~~ | HUANG, Pengfei | Max Planck Institute 2024 4 | 2024 4
SHEINFE for Mathematics inthe | 1 H9H |1 H 22 H

Sciences
¥ -~ | CHANG, Chieh- | National Tsing Hua 2024 4 | 2024 4
HNENFE | Yu University TH20H | 2HS5H
#  ~~ | SAIDI, Mohamed | University of Exeter 2024 4 2024 4
HHE N 1AH29H | 3A6H
# ~ | YU, Chia-Fu Institute of 2024 4E | 2024 4F
AHENE Mathematics 1A31H |2H15H

Academia Sinica




HIE EF

11 2Tk B 8%

TWHFERT D22 )49 & L C T Publications of the Research Institute for Mathematical
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