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REEHAAE, FICRBIMERZDEY 25 A Z2HOWTE & SLAREICHT 55
FAEAIE, YD Z L DIFEEICL > TS FEEFRMENSEIN TV D,
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7 — VAT (anabelian geometry) Z il & L TIHFEIZHIZEANHED H i, M)
B2 I2) — FL T3, FRIC, MBoE T — VM LT, 7%
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OB LR iR OFEEFNT T, E SIS F 72139
W 2 I N D IR RIS TR TH B, INBHIE, 7T A~ - K
W - BB - 6T 7 A N— T ERE A RWERIRILC B S, HEER ORI
BOEZEE SRR T 5 0T, ootk EREMHE R OBEIZL D
i 2 R RERZAL A b T AT E 5, REMNZ D DIXIERIE Schrodinger /7
R KAV R EDBT 515, Wiy RO Eb - & b EHEN
e IMEREO BT REIC O W T, BB LEIES L OSBRI O MEGE
R OBMHIC L > T, INHie HFEA LB EMEIRZ D L) 1k o7z, T
ZIUCED W TIRO R IS IIAR DTS EATB Y, MBI fFE» 6 Zh
5OBAIRINE THEAICHL I EN2DOH 5o AOITEDTIIE TIE—MfF
EROMEZRZ L2 HIg L, HHiC, R 2 AR EO M OB B
R, fRZEM O R TOWRBIREEDIENT O 725, FeAlTBI%E & BLSSH I o> Widlh Chf
FEEIToTCWh, TR A MNORRE L LTIE, Strichartz FElidH € b
b IO b EEREEM 2 IS O 4122V T, Schrodinger & &)
2 E L OF RS TIERIIHRT U CREL <R, MBS ERR A Tl AUl
JEFREFA GRS L Cld) Miked 22 & &, 2K 2 P83 ugmiE s
5T E%mL7 [10)e F7z, BRI Strichartz FHIOIERMEZ FIH LT, 4
RIC Zakharov RIZxF L THREIRELIT O = 4 )V F— &2 FO BRI B %, Bl
& (FBWEKD) BEICHE L [4]. 4 KIT Zakharov R T AV F — £
BHEAZHOWT, EFEDNGT Strichartz FFHANE A 728 72 T 4V F — A%
£950, TOmXTIIEEAFEROHEZRT ¥ v v &$ % Schrodinger /7
UK 2 — 8% Strichartz FHli & V) F L WFEA RS L7z, BHIZEHRT
WA IZOWT S, AR O W S Strichartz 5FMi 2 FIH L€, FfEZ —kEEE
iz EH L, KISAEEICE L CERR RO R E R /83 2 Lok L7z (3], 72,
MR EO BT #E IOV T b, EAAHF O % BRI O /v 2
WCEFCHARTLZ 2L Y), BYMEOM Y 372 Sobolev ZEH DIEE % 58412
PeE L7z [2]0 B BIETE % N 2 728 T Zakharov 526 LT, #0MERTE
OB ARG E SN, @RICE TEREBG O L2 RAEO M L 5 KIfE
N O L RR L7z [8]e M), HESRMZ KIS E#ITE LT, IEIE
Schrédinger HFEZICKT 5 T > & ALHERTEIZXT % Murphy O#E R % SR
L, ¥ 3 KO FHEMOZEEICE LT, HESTORRI ROV F—Hmlik
WD W & ORNENT S 2 K rs— B a2 2 LR L7z [9]. 9
WIZEA S S IR TRIMH OB A2 oW T, JEHIC— R 2 2K
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MIERT vy VELEY ) b 2 X0 — i 7% IR BEEE R O ED T T

b, THEEBI T AR T 5 L3N Z & ZREI L 22 [5]. 72,

HHIEA & EMIE Klein-Gordon A2 x LT, ZHEY U b > O¥fE 2 #1H

e 3 2ORMAEZER 2 S DORGIEETH L7e ZHEY Y bRk

TERFEN THNIHED ) RO EEERD 7 — ADRIKIC 2 DEHREZ T 2

EEEATMIE TR SN T2, V) Mo 1 D0SHIE L T IdAE &35

T AWENTNRKIT | OZHEEZHR L, TNO o2 ICBW T EHY

Vb Y DOERETHER L2 EE0S, R ORBIMEZ BEE & R 5

DO FIT T2 2 EERR L (1] FEMI A EEILIALCUE, Trudinger-

Moser ANEXE &FHB L OB LOT ANV T —HIR T THN, RKEEHEK

TEDFFAE - IAFAE % 8 C 2 [ SIS KL & Wi e B O T THARB 12K 0,

EEMTIIE2EIMNEZ A2 L L, EHLOMETHEE 3 IHIZ Apéry ERAH

NaZeamlie (7] £72, FEROIEGIZE 2 Feofor 20 L TR

P RO i & IR e RER S 2 R L, AR E O IF— =k 2 R L 72
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RS HPEZREEREEIEL CE& 2 a7 M RIZATE - Y
SRR LI, REBEHEOSERRICTTIE, 77 /8L EHICE
TR THb, TIT—MHMEEL HSE-TYIEREICH LR EZS
AT2e B, BEI VTV T 4 v oGRS a0 N — T — % k%
RiL, Br—9 2R LEnErefEr o, —FH, I3 v/87 bTld%
WHRT, RRIVEZET YTV T 1y o iER o2 0, BRI
R 5 L TR RV, HELHMY) —BROXEFHPE (£721320H
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GLENEOMATHL, 29 LIRBEHETHEREZF o720 0%, WA
WA, ARG, SRNAHEGROBS» O TE . MIENRIEZ, BBy
1232120 N5%,

() 3RITH T ¥ - X I LK /NETFT IV OIIED 1L, Q- 7 Bay K i s
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RICH T E - XY IR IEER D T - Y LRRICERTE L 2L 25H
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Lo TIHBRA TV - Y IEHEOMEEBZ 7 572,

() R YTV o T4 v 7 E8E (287 M RYE) RV TV
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Wz ire L7z (3]s 512, Q- MM ERERSAZFHFOBEKE v 7L
TA v 7SRRI LT, BESEERLC, RV BER 2R L
Too —77, FREEBRLBEE L VTSV T 14 v ZERRICR LTI, (BUEED)
IR b L) RIEHA ) IO 205, Y O/, RBRTH-7205, 0
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FUY-OFFEIRBETHTFETEAL, WO»OEHY 5272 ZOTHE
DIERW T A T T, HRIERD Floer AE T Y — LJEZEM O HHI L — 722 H
DREUT—EDPHABTH S L V) BHGER (Viterbo DEH) % [ERAL]
TLEN)BDTHD, LLOWZEE OBETE ) ¥ — FEROBINLE I
DWTHFNTW2 ([2], [10]),

Hamilton 7752 O BEIHLE 2RI 2 Floer A EO Y —idMfE %2 2 & T2
FELABAR 2 O TER SN D, XD —fK® (B) Riemann [ % EF&H & § 5
BIERIMH#RE A Z 2 5 2 & C, Floer A€W Y — LICfE 4 DS L E/T 5
DR TEX D, FICEERED Floer R ER Y —% &2 5 &, T~/ Viterbo
DEHEMNLT, HHNV—7ZHOFEO Y — EICHEBEZ 52252 TE
%o ZHUIA MY ¥ 7 - bARTI Y — (Chas-Sullivan DAIG L 72V — 722 Lo
R TSN TV BRI EE ;T 5 L EZ 6N TWT, H5micix
FHENTVE, B [5] 12BWT, AN Y7 - pEOY—TE 2 L
& SRR D L VTR ) 720 DO REREE Bl L 720 2 ORERIZED W72 [7]
TlZ, Lagrange 3852 8K 1253 % Floer #im & ($HEMAL VD) A N1 v 7 -
MR Y — L&D S Fukaya OO —EB % B2 FEIT L 720

Hamilton &2 @ JE W #LE 2B 4 5 Floer " EO Y —DOFEO—D & LT,
Hutchings |2 & 2 #AFE iR €0 Y — (ECH) #°& %, ECH & i\ 4% & =kt
PRI AR IR L C S RE O 8 O RFAEFR S, ZOWnEEEh 5
B2 EOBREIE I SIND L) FE L WEED Y LD (Cristofaro-
Gardiner, Hutchings, Ramos |12 & % ). [3] T ZOME DR L LT, =Kk
PAHEARS BRAK 10D Reeb JJF#RIIK§ 5 CoMOMAEZ H 72, [4] Tid [3]
DOEEXHCTZWRICHA Y ¥ TV 7 7 4 v 7 25K 1 ® Hamilton f#55 [7] A 5.
BICKH$2 CoROMAMIERFEH L7, 72 [6] Tld, FE2FITEEL
T/ NN 39 % Morse B a FVC [3] L HUOERPTRETHL I L %
~L72,

®IL O [9] Tid ECH RFfil-k €0 ¥ — % 5 L L T action selecting functor
EVOMEEEEAL, ZOHALADH T Reeb I RITK T 5 PIHEEEL /-
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###%  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 on the Mott random walk. This model is

a classical example of a random walk in a random environment, originally introduced
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as a model for electron transport in a disordered medium at low temperatures. In
particular, the basic space in which an electron is moving consists a countable number
of localization sites, which are typically modelled using a random collection of points
in R4 Moreover, electrons hop as a random walk between localisation sites, with the
probability of jumping from a localisation site at z to a localisation site at y given by
p (zy) oc oY,

where the proportionality is over the variable y. In dimensions > 2, if the localisation
sites are modelled by a Poisson process, then it is known that the random walk has a
usual diffusive scaling limit [4]. On the other hand, in one-dimension (which one might
think of as modelling a wire), the same model shows an interesting phase transition,
whereby, as the density of the Poisson process is decreased, the process starts to exhibit
sub-diffusive behaviour (i.e. the mean-square displacement grows sub-linearly) [1].
Together with Ryoki Fukushima (University of Tsukuba) and Stefan Junk (Tohoku
University), as reported in this venue two years ago, we derived an anomalous, sub-
diffusive scaling limit in this regime [2]. As described there, ‘[c]orresponding to
intervals of low conductance in the discrete model, the discontinuities in the scale
function [of the limiting process] act as barriers off which the limiting process reflects
for some time before crossing’. More recently, in [3], we have studied a regime that
exhibits even more severe blocking (and sub-polynomial scaling). For this, we
demonstrate that, for any fixed time, the appropriately-rescaled Mott random walk is
situated between two environment-measurable barriers, the locations of which are
shown to have an extremal scaling limit. Moreover, we give an asymptotic description
of the distribution of the Mott random walk between the barriers that contain it.

Whilst the previous discussion is quite specific to the Mott random walk, I highlight
that the techniques used to study it involve a recently developed theory that relates the
convergence of processes to that of associated resistance metric measure spaces. 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]  P. Caputo and A. Faggionato, Diffusivity in one-dimensional generalized Mott
variable-range hopping models, Ann. Appl. Probab. 19 (2009), no. 4, 1459-
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1494.

[2]  D.A. Croydon, R. Fukushima, and S. Junk, Anomalous scaling regime for one-
dimensional Mott variable-range hopping, to appear in Ann. Appl. Probab.,
2020.

[3] ——, Extremal regime for one-dimensional Mott variable-range hopping,
preprint appears at arXiv:2208.12102, 2022.

[4]  A. Faggionato, H. Schulz-Baldes, and D. Spehner, Mott law as lower bound for
a random walk in a random environment, Comm. Math. Phys. 263 (2006), no. 1,
21-64.
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Inst. Math. Sci. 56 (2020), no. 2, 401-430.

[5]  The absolute anabelian geometry of quasi-tripods, Kyoto J. Math. 62 (2022),
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[6] Mono-anabelian reconstruction of solvably closed Galois extensions of number
fields, J. Math. Sci. Univ. Tokyo 29 (2022), no. 3, 257-283.

(7] Topics surrounding the combinatorial anabelian geometry of hyperbolic curves
II-tripods and combinatorial cuspidalization (with Shinichi Mochizuki),
Lecture Notes in Mathematics, 2299. Springer, Singapore, 2022.

[8]  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.
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Paper No. 56, 13 pp.
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EEf EH &KX (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
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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
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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1252 2B OMYIR, %X R RHED T TENEFNTTE L2 FHED
FASSICIUD ATV EE 2 T,
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(with T. Yoneda)
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e p it Hodge #5m & ZALZBE T 2 58 ((p, T) INEE, p MM R &) |

o HETE & Bloch- INEED F 748,

e LEY— Y, WHPEARRE, RA Tate EF— 7,

« EALHEE (R Drinfeld €32 7 —SHEL Y 2 b o hDET 2T () &
Langlands %)t

o BREMAERF L FIPERE (R=T) & p i Langlands &),

o BN A 7 v, RETF—7, BN K Him,

o FH B Teichmiiller Piiw &  ICHE S 2 58 (&7 — XV EAT, pi

Teichmiiller }Eurﬂa Hodge-Arakelov P57 &)

ZEY— s EIE, WEHLEH - KZHEX - OCHORTALE - BT~
VOV - B3 Hopf = 15 B WAk 8K - BI#DE Y 27 1 - Grothendieck-
Teichmiiller # - (£ & Tate EF — 7 - ﬁ;ﬁﬂﬁ K Wam7e S8 - WM oORk~ 74y
B LB 2 AV R TH S, [2] 1I8BWT, £EY—FEIZE1F % Don
Zagier IKORTT D p #ERTH 5 p:@%ﬁ’c* FAEDZEM DIKTTIZDOVT D
Tz EA (FEEMKEOTHE) L, BE Tate EF —7OEDEF —7
1 Galois #£ % V2 Z & TREMW K g L RO & 2 FRETRILE L2 5
BszarZermrL ([6] 88R), TNRZEY— Y EOZEMORICIZHE
9 53K FH K, Alexander Goncharov X, Pierre Deligne [XIZ X 235 D p 1
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ChD, ptELEY— ¥ EICERKLBIEEBRRIFAEST LI LERL TS,
T2, T T TIILIETB S RRARIIR L CHLIR L 72 p # Hodge PAs ([11, [5])
fEbICTnb, plELEY— FEOZEM LM p ELE L HEOZEH ORI D
R KHEFHEERODLETHAD, ZELEORLEMFICpELEL
EORNE— B K B2 CRFATE 2 WBERASEEL, 20
—IIEREIE R BT A2 L b ooz ([2],[6]). {RA Tate EF— T D
&l o & F — 7 W Galois #£ D FF 5 ICIZ D W T D Grothendieck D FAE D p MR D
ERALL, FNE EABROHEEMKE ORI TFEL Y p #£FLETFHEE OBKRD
o2z L7z ([2],[6]). HEHEFHD IRA Tate IO IETIAL” o FtEo
FERICOWTY [2] TER L7,

(4] ONFEETEINLEE RS OBEM~NERETH %, Pierre Berthelot [ &
Arthur Ogus K12 & % p o Lefschetz (1, 1) EHE % 2B RITCOSGENILET 5
Z & & IR E RIS & 2 B - IR 2 RO A IR A 2 &
"C Davesh Maulik [ & Bjorn Poonen 12 & % Picard FBkEEHLER 12DV TG R
2R L7z,

Andrew Wiles [X & Richard Taylor [IZ & - T2 < 541 Mark Kisin K12 & - T
Y B 7 Taylor-Wiles SR 0w ic & A BREIWER & FIPE# (RY=T) &%
25155 1% Langlands Xt 2 BT, FATHYICIZEE p i Hodge PR % H VT
JAFTEBE B NS 2 & D7 > T %o [3] Tl Laurent Berger [X
& Hanfeng Li [X & Hui June Zhu [XIZ X % Frobenius ¥ B 23143 K X WD
7V AY ) RO p HICOFE KU & F\v 72 Mark Kisin 12 £ 5 )5
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HO p#EELZT T ZOERRAGBILRICOILELZ). ZOWREE
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Breuil [X - Vytautas Paskunas [\ © Matthew Emerton [ 72 5 12 & % p # Langlands
KHIGDYEHR DU FEANDIEH CAHEAEH b IFF S b,

R, BEAF-RICLD2FHBRMFEO S L % 55RO HETH
REKFAFEEZ L TWD, EHH—KOFEIZE W Tabe THOREHIZ
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4% Teichmiiller #7512 B V> T H B Fourier 2O R AR E T b, Ib

Db, R ZRFIHTH LA "FHiEE Mellin Z2#" OHMEH T S d

Riemann ¥ — % B L BIfR S 2 2 LT E 2D Tld v & WIFE L CIEFEF

FeE DTV Do [12] 1FE AP — RO FHFE Teichmiiller M % £ O ¥ fiff O

Kb F LD —NRATLHTH 5,

fie, FEEIH A 7 % p #ERST STHE R Drinfeld MF Lt €©F— 7% &TL

NENBE S 2 HMR EEmTEDL LD L T2,
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B#E Al BE (GE%AEF)

RO HR 3 RICEREOARNLRIZHRZ RS, FH2h v PV EEh 5
R, INEHCTHONDIAEZRZIZOWTHIZEZED T X7 F 2 PV
O H G & IR ISR S, A AZEPZ RSN, (M) #& 0 H Oif
FAICH SN TE 2D, FUHBICHIS T 23EAR% » FVIEROHIEE 2D
B SEITTEN, Y PV EHVIAEROLZ L PHOTETEIHES L
BT ENMOENT VD, EFIZLH Y FVvERGTOREMICH LWALR
BRONGWERTEY, &Y FVaEMzERLE LTHH L CRELZ B L
£ T HHMR, WY FVEOLOTE RS ENEWRLMEEEZDL S
ETHLWAZEZ R L) LT 2RADAIPEELOTIE 2V LEZ T
o

(4] CREFEAANLRZROFHELEICHT 2 TFHE (Hoste THH) &7 ¥ FLE
EOREICE X THERWICZ A ZEICL DV ETOTHEZTHICH LT
HERNIIL L7223, [5] TR DE 275 %5 M L Hoste TR 2 S
wH 27, F72 [2], 3] TEA Y FVO—ALTH D51 5 FUhbiss
NBNEEDT Y FVPLELNLAEENTEIND Z L ZitH] L7z, #D
SPEZERIIIS S A FVZERIZBI LT, [6] TIEZTDIERFEIHIzL 70 >~
FVOMBERES B CHABHEOR AT Y —OFHETHA I NS T L 2R
L, [7] T3y v FVZEB O HEERI#EY) 2B EH 2 28 L TRy ~
FOVZER & OBRER<EZ EI12L D, Alexander 7~ FIVORET Y — %
RED Y — DAY PRV S MG RS 2 ke 5 272, [1] Tldm
GEE LIS Y PVIEEDPER SN b0 EZ, FHIZZOHh Tl
K ORI b DIZ OV TR OME LT o7z, Thbb, TR
ERBE T L2EREWLLICT S L LIRS L SR EOMRE R L
BRITE DG GV % 5 272,

FEOWEIIE Lie HORIEETH L Le R AW T L2 LIl Lo TETH
RO, THERICHOTHR 3 RITEREDOE C OREENPFERINZ, T
X, FBROFZEZFTIETFH Y FVIEFRD L) b DIIHFIET H72H5 ) »?
B R CREDI7ZET LYW, BIZIE&EF7 Y PV ad g 7 VALE
LT 207% 613 THIlEROE L] 2E2562LdTE, £HUIT &b
LT LG COEEGMEOMIICO BB L0 TE WA LHIFELTw b0
T b,

(1] On the classification of smooth quandles, preprint.

[2]  Knot quandles vs. knot biquandles, Internat. J. Math 31 (2020).
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Bi#E Al = (Ha%AE)

Symplectic FANFDRFFE & L TUH®H 517z Gromov (2 & A #IERI ML D F %
%> Floer DR ® 72 Floer w1, AL TIlE contact S22 % & o kk 4 7 WFFEIZ H
WHEILT WS, FAl symplectic Z #k1A % contact £ 1K @ Floer homology # &
NZDIEHIZOWTEICIIEL T b,

[1] 1% symplectic ZHE1E D Floer homology M A X7 M VAN w= DFHl & Z D
IGFHICHET 25D TH B, AT FIVAZREIZ Floer homology % FiV TiEs &
1% Hamiltonian D ARZE &= TH V), symplectic [7] 4= Hamilton [5] 40 o> 7752 5914
B LR D Do [1]1 Tld symplectic ZERIEP D symplectic RIS D AERT
Y55k 72 % | 72 Hamiltonian D A X7 N IVARE RO % 1Ty, Z 1% Entov,
Polterovich & @ (super) heaviness D FFHIZIGHH L 720

A E 72, [2] 128\ T symplectic field theory (SFT) OHERK b 17> 720 SFT
& 1%, Eliashberg, Givental, Hofer & 12 & ) 2000 4 Z A |245% 54172, contact
211K DM @ symplectic cobordism 12X 3~ % Gromov-Witten A% & %° Floer
homology D—#&fLTH 5. TORBBIMEEIZIESIZE DTSN T W25,
EBORRIIA S SR L TV Rnrol, [2] T, FH, AL oaTHHE
% T, Bott-Morse &0 %6 b &7z SFT O— W £ 17> T2 5,

COHRTHOWOLNIHMO—DTH 5, AVIEEOTHMAEICET 2301
2T, Bl IZBW T ) BHEZGEICHEL CHML Tw b,

INPBOMZEE LTIE, 9 SFT DISH Oz # ) 2 AL E 2 /L,
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FORE, %17 FETH Do FFIC, BIEITERN A contact LHEIET- D

DD cobordism DED B SFT DFIFEIT> T b F72, ThEHNz,

EJED Floer homology X°Z DAERIZODWTHHLAH Y, THIZOVTH W

FTIEZED TN DL D TH D,
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[2]  Construction of general symplectic field theory, arXiv:1807.09455.

[3]  Smooth Kuranishi structure of the space of Morse trajectories, Kyoto J. Math.
61(2), pp231-258

B# KH hEk (BUERER, BESTEEDORR)

BUERAT O 5B T O ZEEN 2 BUEFH L O RS B L OV DR & 0127 -
Tk, INETOERIEENREIE, 77—V RS EHROSHEREEEIED
WgETH %,

ERXH QPR DOFE N7 — ) LR OFHEIL S £ S 2B TY 05 TY
TLEINDEN, MFHPOEL 2\ &9 ZIOROE 7 — ) T3, RIS
BE CEHFERTHEZSE T2 EPNETH - 720 ZOFHEKEEED RE
X, ERXEO7—) LR OFENICH FIFEFICERETH S L) FRe
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DFMEFEE S ST A I EOTREBIICHESR L, EFBLOHRERKICLY, v
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T, CoOWEERERL: (1], [4]e SHEDORROERIZLY, PULOE
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oA A T —EROFERIIZORBEETHOTH Y, BlEHHTO5EFIC

BT, ZOERRBESHRILGICRELFEHL2L26THDOTHL LOTHHD

WTWh, SHROWISEREIE, ZoEfit (1 7 Lot RS, &%

SELRHUEFTHEIICHT A2 L Th %,

Z oMoy EHREEOMIE L LT, BEERMBER T AR O EEREREL
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IMT £HUZZ D% K ORI D & T, DE ARUTHIERETH > Tz
DL T, DE AR & A UlIiR2E %z El§ 2 IMT B 3U % 9150 THRSE
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[8] Development of a high-precision numerical method for integration over one
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[0 20K b v 710 7o) X4, JEILHIRR, (2022), 229-260. (4:HAT
MR ERA BEAS - ORAE B

B# & B (RS I2omR)

BOERHET -~ TS 2 71 CEDEMZETH Lo FHISERACER T
RHEFATEEG, B L OERMANRBG E OFEICHKE FEo TR L Tw
%o
1 ZhEFTOMRE
1.1 37 EH Y —H/ Donaldson-Thomas I25%0 Higgs RN DICH

Donaldson-Thomas(DT) 55 1E ZRICH T € ¥ 7 LK L o @i oK E K
LEAEBZ EVT A TH Y, Thomas 12 & o T 1998 4E 1A S 7z, 2012
T4, Joyce HIE DT AE=OREREICZ L 2B (CoDTRERE) EAL,
178U Y — 1 Donaldson-Thomas ¥ (CoDT #ii) % Al4f L 720 CoDT i
& (A2 A% 2 ) Floer i DBEFEEM TH 2 720 BF I ITHEVE
MTHAEEZOSNTEY, F725700 DT BEH~OREHEEA - B 20 H
LT LIRS, LA L, Joyce H @ CoDT /i g OFERILIEH 12
BTHY, HINELDIEFDLR>TOBLRVODBIRTH 5,

AU [Kin22] 12BWT, ZRICH 7 ¥ 7 SR8 X 255l 8 o
HPR L LCRBRENDGED CoDT AL R, T74bE CoDTRERD I FED
V%N, RETEBEMEHL, ZOEHITE X D CDTALEE § 1
OHFERDE T 2T 1 22/ D Borel-Moore R ET Y — DA% 5.2 54 DTH
D, KEHEOEEBEOEY 2 71EED RO Y —DM%EIC CoDT HEiFE
ST 32 eI A o720 $72, ) —~ VIl C OIRHER O 422/ Tot, (K )
Fo¥a7hary NEEEEILC LD Higgs HEMIGT L7720, ) —<
~ T F O Higgs ROEY 25 A ZBH D + R0 ¥ —DHFFEIZ CoDT Hi % I6H ¥
5T ERTREIC R o T2

ZOt%, MEERIKE OXFIZE [KK23] B8V, L7477 %H
W Higgs ROEY 25 4 MO M RO D — BT 50782 1T- 720 C LR
Bor TREDd TH A L) %4 5E Higes KO T Y 27 1 22 % Higgs ,(C) &
FBLZEWET D, Z0EE, WX [KK23] TIX CoDTHmZISHT A T
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BPS fi§ & > ) #li Hodge Jill# BPS, , € MHM (Higgs, (C)) ZH A L 72o BPS
1t ged (r, d)=1 DEFEIEBEO Y 7 VEFBTHY, —KIITERBDOY 7

FEBREICHE> TBIELZL DI > Twh, @i [KK23] OFFEHD—
D& LT Higgs, ,(C) @ BPS J§D 7€ 1 ¥ —7* Hodge A% T d IZHKAF L
ZnEV ) FREFEII L 72. 2O FRIE GL -Higgs WOE Y 2 7 A 22 O RiAf
B9 =B E LTHEBREINDEERTH Y, gedr d=1 D E 121
Higgs ,(C) ® Hodge DS d \AKAF L 72\ & v 9 Mellit, Groechenig-Wyss-Ziegler,
Yu DFERZBEITTHDDTH S,

W [KK23] O L4274 771 Tot,(w,) X A' DEEBOED 25 1
B A S e 22 OB R e L CRialk$ 5 IR A K & o FFgE
[KM21] TH 5, HRL LTERITH T EY 7 EHME Tot (w,) X A' ® CoDT
JEIE DM A 7 VETFIC L 2B B AE O N 5. 2 OfEFILIR B
REFATHE VD 2 & THEH Sz,

1.2 CoDTRIEE Z A\ RIBERFBDIER

bk L2 kTTETERICOWT, [Kin22] Tl L) —#ki2, Rirease iy
RKTNTAVAY Y 7 YD ()7 MEEEAR T [-1] Y ED CoDT RIEE D
IRET I =YD Borel-Moore FET Y — LR THL I EZIFHALL,
O FiRITE A7 Thom R EIEE O — % lIZ7% > TH Y, Thom [FEI % w7z
T A5 —HOBNE—RILT B ETED- V7 FEBEAT YD F A 5 —
HICH7bbDRERTLHIENTE D, X [Kin2l] TIX Y 2SS
BRAF—LATHDLEVIREDD &, ZORET Y —HN Y OIEREAS
=T LT R,

2 SHOMEOAEME
21 2T VL7 4 v P X%yI7@OIREDOY— & Donaldson-Thomas &G

i §1.1 TRIABD L HIZ, CoDTHEFHE VA Z & THiggs ROET 274
ERIZBPS BEERTAZENTEDL, LI —fKIC, BRI VTLrT 1y
IAZy TOREY2FAIZA L TBPS BOERTELZLFHFELTEY,
B ZF OO -0 0Bk v TV 7 T 1 v 7 B0 OV T O
EBIhoTWh, BIZY VYT Lo T4y o RBUNWT L TLrT 4y
JHEOIAREL Y - ORMPFWERGOMIE, BLO—MoERy v TL s
TA YT AY v 7T L RTEE O & O T b, BPS B O
G-Higgs RDEY 27 4 ZEHR G- RATRDOEY 27 4 ZZMICHEHAT5 2 & T,
AR 3 T — BRI T 7T ARHEOMZEIC G G2 5 2
LRI NS,
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2.2 BEFEREGROEREML
i §1.2 CHRD X 512, CoDT iz Fv:2 2 & TIAEAF OB L i
BAG- 2 6Mb, ZOREKE Behrend-Fantechi 2 & 4 RABEARFADORE K O A
OFERIE, R E E O ER EGRATHY 72 — AL T A 2 BRI D B, fﬁ

113 Adeel Khan X5 & OILFERFFEIZ BT, R S 72 A Ie Bl

WO 252 2WMEEED TV L, Tz, BRI S WBRTEER %ﬂ%ux

Z LT, CoDT AZRIZ Hall KRB EZ T 25842 DT 5,
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arXiv:2109.06468 (2021).

[Kin22] ——, Dimensional reduction in cohomological Donaldson-Thomas theory,
Compositio Mathematica 158 (2022), no. 1, 123-167.
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EWVz b, #MiEF— 7L, Langlands 3FI0 i & Y FREER & D3I T4 DT,
ZD XD L BHES IR EN SRR D BIR AR R o TV b,

Bhatt-Morrow-Scholze (&, p & LD BEICH LRI L, Fontaine D E
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Hodge & @rlzﬁﬂ’]&fiﬁ#%ﬁ)ﬁé’éto [1] T, S OREROKER % 2
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AEBAL TS, [5] & [6] TIIHBWARMIIBITSLT)A~T 4 v 273
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EMLRIEDO I RET Y — 2D\ T Kottwitz D FHED L W IiZZn & HET 5
HIREHD M SN T WD, WAL TIE, Serre TR Taylor-Wiles 5 0D —fik
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5T iRl 7z,
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KT % BATFAR Grothendieck FAEASREFH S LT\ 7z, [1] TIE, Yo7 7
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curves over Hurwitz stacks, Kodai Math. J. 44 (2021), pp. 492-555.
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[8]  S. Tsujimura, Birational anabelian Grothendieck conjecture for curves over
arbitrary cyclotomic extension fields of number fields, RIMS Preprint 1957
(February 2022).

[9]  A. Minamide, K. Sawada, and S. Tsujimura, On generalizations of anabelian
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Licata-Proudfoot-Webster DFEIRTO Y > T VL 774 v 7 DT — 4 B3 52 5
nize&, Yo7V 74y 7 HRAMHONZE K HEORELKZERL,
FhzestEd s 7 vT) Ane b 272,

[3] TIX & 512 K BN 2R OB 1T O —E875 Aganagic-Okounkov
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JET — X)L 7 stable envelope DM IEMEZ IR U720 ZAUS X ) DRTOEFRICEE T
5 IR ML, 1 BT AIET — )b 7% stable envelope (2B 3 % IEH B
GV RIEAE SIS Z LD h oz,

EHILKOWR T ML T 210Hh 7o TREREEICRDZIDELT, K
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EZDY TV T4y IR E Vo b =) v 7 ThRWEINIR T S s IR
HIKEEZZ BN D2 IEBLDOANELEZ B TREAERISHEL TW» b,

F 72T DO TS AR O3 6 O F FIFREERL K 2 /5 & RO FH & H
WTRHBAT I 5 2 L 2 BRI, TERT 2 XEBHETHRZ O LON—E7%
EEMR L7z CoBMEFREREREOaRED Y —IZHKRITER S ¥
BIEEIRIG & OB E RS Z LIS BROEELZAETH 5,

[1]  Affine Springer fibers of type A and combinatorics of diagonal coinvariants,
Adv. Math., 263 (2014), 88-122.

[2]  An algebro-geometric realization of the cohomology ring of Hilbert scheme of
points in the affine plane, Int. Math. Res. Not. (2016).

[3]  Elliptic canonical bases for toric hyper-Kahler manifolds, arXiv:2003.03573.

BhE mBEE E (RIS

A BRIRTCHAL Lie AR Z D)V — FRICHBE L TEL 2R E85R (58
R Hecke X572 &) OFRMGmEMIIEL T FE T, 5, REOBTEOMHEE
REL HZRERORIGHOMORLR, 16 OFRIZH D B A (2 Fk
oY F T, BAEOH L LRIIFRNGILT 7 1+ v & FHOEKHRTT. 774
VETEIET 7 4 v Lie 0B & M 5 EE 2 EERUOT Lie /0505 Wik B
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AL 22 % Lie A ADE Bl & X, FEBKKIZL S 2000 E/FLF T
DOWFFET, WMEMEETHNTT 74 v EFHOARKICEI % RMF1 12 FEH
T 5FEIREL SN T E T, I [2,3] I2BWT, ZoOFEErHVT,
Dynkin IS 2 ® T 7 7 4 >~ Schur-Weyl B PERF 2 WIZE L £ L 72,
Z DBATF LA Hecke fAE & MHIEN 5 7 7 1~ Hecke REDEHOFIA 7 7 1
VETFHORIUKE OO 5B DT, Kang- HIF -Kim 12X > TEA S 7z—
BHMROEE 2Bl LTHRONE T, THUIICHK RITHIORFREOFEH %
b LMK S D O T DS, RIEZNEIIMITI LA T v
CRAMEIBIER 2 52, FHO 7 7 A % @IZHIE L 72 L TR FH R FEME %
BLZEERLE L. X [5] T, FREOTEZHWC, ADERT 7 1
YERFHORAREIOM O R 175 O R 14D Dynkin i O E K IO M Ok
KEORITTIZRHIET 2L E2RL, TIhOEREROMO RITHIOHE%
7 Cartan 175 % FIW CRE—MICEE T2 AR ZE T L

ADE BICld 2 \Wik ) @ BCFG 7 7 ¢ Y BT HORHBIZOVWTIE, EIZ
RO T FEIER e W) I L ), RBROMEN L) £ <
ENTwE T, —FHTEE BHEOIV—TIZEHMEOMEIZ L - T,
BCFG ®7 7 1+ » BT D EBIFH L% O Dynkin X% 2B (unfolding) L T
BoNb ADERT 7 4 Y EFHORImE OMICHELBRE RO Z L2390
PoTEE Lz, ROBIEOEIL, ZOREIZATF) 7 ALBEBEONTOR
& RD, BCFG Bl Z &7 7 4 v ETHORBGICOWT X ) R 28
MEEHLZEEZVEDOHELE LTWES . TOHITIT- 72 Sejin Oh K &
D ILFEWIZE [6] TIX, BCFG ! d ¥ Cartan 1753 & 4172 ADE &L —
FARETHWCRABATEL 2R LT L, ZOI0HE LT, HIZ David
Hernandez X, KFEEMHKE & TITo 720878 [7] T, ¢ IBEROEE %
5.2 % &1 Grothendieck 3122\ C, BCFG Bl & 1% B L 72 ADE # D
WIEAW 2R Z /R L, 2% v T BCFG Bl & 7 Grothendieck ¥ O 1%
HILRICH T 2 IEEE L OB M OLEICEY ¢ BIEORE T VT ) X LD
1% (Kazhdan-Lusztig FAHOFEM) ZFHL F L7 RITHIOFFEEICHE L
T, Ll Oh K& DL FEMIZET BCFG B L VA2 I ADFRBFITK LT
BB TR DR AR 2 B IR L2 2 2122, A BRI & ot FERF5e
[8] TIXH I T Cartan TTHI DM % U C (—f b /) arghigrtio
FHHm L R H LI LRI LF L7, BHIIC, ARBOERS 25
OB (Thbb, 774 YETHEHNOE L ZFEEWEIL L ISTHEARERZ D
— AL A 54 U A BB ORERR Y EO—BE R L CHEREL,
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[1]  Tilting modules of affine quasi-hereditary algebras. Adv. Math., 324:241-266,
2018.

[2]  Affine highest weight categories and quantum affine Schur-Weyl duality of
Dynkin quiver types. Represent. Theory, 26:211-263, 2022.

[3]  Geometric realization of Dynkin quiver type quantum affine Schur-Weyl
duality. Int. Math. Res. Not. IMRN, (22):8353-8386, 2020.

[4] (with Michael Finkelberg) Coherent IC-sheaves on type A affine
Grassmannians and dual canonical basis of affine type A,. Represent. Theory,
25:67-89, 2021.

[5] Graded quiver varieties and singularities of normalized R-matrices for
fundamental modules. Selecta Math. (N.S.), 28: article number 2, 2022.

[6]  (with Se-jin Oh) Q-data and representation theory of untwisted quantum affine
algebras. Comm. Math. Phys., 384(2):1351-1407, 2021.

(7]  (with David Hernandez, Se-jin Oh, and Hironori Oya) Isomorphisms among
quantum Grothendieck rings and propagation of positivity. J. Reine Angew.
Math., 785:117-185, 2022.

[8]  (with Kota Murakami) Deformed Cartan matrices and generalized preprojective
algebras I: Finite type. Int. Math. Res. Not. IMRN, (8):6924-6975, 2023.

Bhi# Stefan Helmke (Algebraic Geometry)

In my previous report I mentioned a new invariant in connection with the theory of
local uniformizations and expressed the hope that this invariant would help to prove a
crucial improvement of this theory, which I also described in that report. This invariant
did what it was supposed to do, but ultimately it failed to prove the desired result;
instead it showed that the well-known algorithms for uniformizations or resolutions of
singularities are inadequate for this purpose. I then had to resort to the computation of
some examples in order to decide if there is a possibility to improve the algorithms or
if my conjecture might perhaps be wrong. This took some time, but I hazard now to say
that probably the former is the case and since much of my older work, including a
possible proof of the Fujita Conjecture, heavily depends on this somewhat technical
point, it is of considerable importance to me [1-4].

Ever since Oscar Zarisky proved the existence of local uniformizations in arbitrary

dimensions over a field of characteristic zero in 1940, the algorithms always relied on
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an induction on the dimension. Here, one has to find an appropriate hyperplane and an
ideal or function on this hyperplane, which has to be uniformized or resolved first
(which is conveniently done by the induction hypothesis) before one can proceed to
uniformize or resolve the original function or ideal. The hyperplane became eventually
a ‘maximal contact hyperplane’ and the ideal on that hyperplane the ‘coefficient ideal’.
This is all very canonical and convenient, but as my examples indicate, the coefficient
ideal is too large for my purpose and indeed, it is in general not necessary to uniformize
all the coefficients. Instead, I have now an algorithm, which does not rely on induction,
but rather carefully blows-up only what seems to be absolutely necessary; on the other
hand I have developed a refined method to establish the required multiplicity bound
and while there is certainly still some more research necessary, I believe those two
ingredients will eventually prove my conjecture.

But the theory turns out to be much more interwoven than originally expected and
my uniformization theory [6] depends on parts of the theory of filtrations I developed
in [5], while on the other hand the latter parts of the filtration theory depend on the
uniformization theory, so that the division in those two parts is no longer adequate. [
will instead divide this research now in four parts: Filtrations, Uniformizations,
Deformations and Applications, or put them all together.

[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 free 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.
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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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HEBNE  YANG, Yu (BRER#M)

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
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:
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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], Istudy 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, |
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 three new conjectures in [9]. In [10],
we prove the geometric data conjecture (one of the conjectures formulated in [9]) for
curves of type (0, n).

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

without using Faltings’ p-adic Hodge theory.
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45FEBIE  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

107



108

HERRRTERAN RS 2023

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
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 Xas a set of so-called cuspidal
sections. In this generality, this conjecture is widely open. Therefore one may restrict
the problem to some subsets of all sections with more geometric properties, for
example we may consider locally geometric sections. These sections are assumed to
come locally from rational points over the completion K of K at every
nonarchimedean place v.

Then, the two main problems that I currently consider are: (a) suppose that two local
sections s and t are locally conjugate at all places v, does it imply that they are globally
conjugate?, (b) suppose instead that s and ¢ are locally conjugate for all places v from
some ‘large’ subset S of all places, can we deduce that they are locally conjugate for all
places?. Assuming the Section Conjecture, both these questions should have affirmative
answers for hyperbolic curves.

I have managed to obtain some positive results for both these question. Regarding
(a), one can obtain affirmative answer when Xis a hyperbolic curve and one section is
assumed to be locally geometric on a set of positive density. 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. Currently I am trying to strengthen this method so
that we could remove the assumption on the local geometricity.

Regarding question (b), one can obtain a positive result at the cost of a stronger
assumption. We assume that both sections are adelic (local points together determine
an adelic point of X') and that X admits a finite étale cover Y which is also a finite étale
cover of a hyperbolic curve of genus zero. In this setup, we can prove that for subsets .S
of all valuations of K which are strongly of positive density (i.e., their lifts to all finite
field extensions are of positive density) the answer to (b) is positive (which also implies
global conjugacy by the affirmative case of (a)). Here the main technique of the proof
is a construction of a a suitable Belyi map and certain strong multiplicity one property

from the theory of £ -adic representations.
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[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, to
be published in Publications of the Research Institute for Mathematical

Sciences of Kyoto University.

¥EBIH 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* (g)
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
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 (s1(3)) (which are classified by T. Arakawa).

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

In [2], Adamovi¢ 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 Wh-algebras. Let § be a simple Lie algebra,
and g the Langlands dual Lie algebra of g. If f is a principal nilpotent element, the
Feigin-Frenkel duality states that WX(g, f) =W!g, f), where k& C is non-critical and
l 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 ;l(2), 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*,V® 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 Z+/-1.In [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
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.Adamovié, 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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iff7EE H

HIE EF

TR () 241~ 5331

o RUHH A AR OO T 1 22 [ 0 FE AR BEO T 5T
fiff 78 HAZ -

INFETOWIETIE, — L pER LOFHEERH =
HEEETH LM HROREZER O 5 — VERED
KRR p T, & ORMMENE SR, PARIAIBET 5 i
EV) 3OS ME LT, EBEEEICT LT VTY X
LWL LTze ZOL, TOHETTNVI) AL EIGHT S
I o T, LRI R A e Sk & i $ B BUHH Ay iR
DERICEE ZEM O L. 7 — )V EEARFEO AT HAIE p 72 I
KE p BT 2 PR R 7 — O F AR O R Z 155
I L7,
SAEEEOMIED T2 HIZX, ZHEEETERVWERE
Bz, FEE 0 DR AR OB E Z2fMicxt L Ch#HT
EDLIVIHRT AL TH D, ZDOI, F L E 22
CEEOREZEM & DETH A BERFOBER 2 5,
F7, ZREEECTLVEREL LT, Bl TRl
DOELEZeR %, BIEZERI A 5 Oh DR ERTF %2 BUY) B
WS L EET D,

T v A BIERREIZEAT (4~ F) PhD 3.11.1 ~ 6.3.31

. Dynamic and Fault Tolerant Algorithms
WFsE HAE

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
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to these failures? These are the questions that I deal with in my

research.

Benoit Guerville-Balle F—K¥ (75> A), 5 THKRFE (A1) Ph.D

&

WF7EREH

WFFEHR

44.1 ~ 5331

- Geometric Topology, line arrangements and algebraic plane

curves.
A line arrangement is a finite set of lines in the complex
projective plane. On the one hand, the embedded topology of
an arrangement is the homeomorphism type of the pair formed
by the complex plane and the union of lines in the arrangement;
on the other hand, the combinatorics of an arrangement is the
information given by the underlying matroid (or equivalently
of the intersection lattice). If it is clear that the combinatorics
of an arrangement is determined by the topology, the converse
is not true in general. Indeed, it has been proven by Rybnikov
in ‘98, that there exists pairs of arrangements with equivalent
combinatorics which have non-isomorphic fundamental groups
of their complements, and so which have non-equivalent
topologies. The main goal of my research is to understand
this gap between the combinatorics and the topology of line

arrangements.

Benjamin COLLAS /%) %5 6 k%% (77 ~ A) Ph.D 4.6.1 ~6.3.31

WFseEH -
WFsE HAE

Stack arithmetic of the moduli spaces of curves

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



DAL, Xuanzhong
fff7e B

HIE EF

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.
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.
HEFHORY: (Fi) PhD 4.8.1 ~6.3.31

- Global chiral differantial operators on the basic affine space

WFsE HAR

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
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S5 FE
it # R R
WH7EREH

ol F M
WHEREH

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
conjecture, and apply it to create more examples of quasi-lisse

vertex algebras.

TR () 5.4.1 ~ 6.3.31
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M TIZC O REZIRL, FFETRZEEG IS L TLIHE
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4 RE
S04 FE
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CEIRA T A Y REE 3 RIS RRMR DAL &

IR (FFIZ rank 2) @ Lie REUSHRES IO A 7 1 >~
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- p-adic geometry
WFsE HAR

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
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brought geometry and number theory even closer via the study
of the Fargues-Fontaine curve. A remarkable feature is that the
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.
K W REULSERAA (F%) 4.6.1 ~ 6.3.31
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Floer homology 7 & @ Floer PL5i & FI V> THEFE & 11 5 % A
HOALZEEANDBHEN 27 7u—F 2 HEIZL T,
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M4 FE
DICAIRE, Nuiok (4.4.5~438.4)

LEMAY, Jean-Simon

Pacaud
BATTSEREN, Bat-Od (3.11.3~5.11.2)

PARK, Sewon

(4.3.26~5.3.30)

(4.4.1~6.3.31)

MOREAU, Clement Yves (4.4.26~6.4.25)
Philippe

PHILIP, Severin

S5 FE
BATTSEREN, Bat-Od ~ (3.11.3~5.11.2)
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PARK, Sewon
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FRIE PR H A B 2022.10. 1
2023 FFEHAMFREETE 2023. 3.10



HIE EF

IE R 82 BHARBFESENEREZEE 2023. 3.16
8 1T =3

8—1 AARIEE
BB ORFTORE LT D2 ) 3 HHT D 55 A M S B REE % B3
SUSEEN SR L T b, SIS EE, S 4FEICT] S , 015 F 58
441) FBHEE LA VT4V TRIFRET 5. EmRKILE, UTo&E) T
Hbo
H B pfisETA31IH (B) »58H3H OR) £T
BHH10:30~16:00 S8H3H OK) O&K1725FT
@ H4H (&) 12, KHEMICHBHICEM - #J@mc&st+ 74
AT T =%l D)
XF T4 AT T =~OSIEHSIEDAE L, V51
T TDH ARV,
Ahfl - EH 2H I RIMS) kv Ty RN EZFOEE
Kl ek (RIMS)  ZEIEEBI R A O HE & 5
I EHT (RIMS FHTdE#d2)
RES Eo Y — Ly
BRI R (RAEKRSFREFBEIEME= 72 )
N7 — 5 OB Y T — o 5T &
OISH (FPl#E 8 A3 H (k) M)

8—2 mMEEs

B s (RFRESIIGER) L RFT, KBHTH 445505
MR ETo T de SYIIARMIZEN -3 HFERELH-> T D, FHl4 4
B, AR (—ERIEA VT4 V) TIRROBREEEIFTh NI,

B, P 4EE LYo RIEE(LO—BE LT, FLfI—EFT O
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# B B B # OB B R Be
Medians, rearrangements and their maximal &3 & ROk - B 4.20
functions
Fundamental groups of curves in positive % 15 B 6.15

characteristic, following Pop, Raynaud,

Saidi, Tamagawa, and myself

Reeb JJ5 R I2 BT 2 PARERE L action AL B PO 6.22
selector

Navier-Stokes 72O HOCMBIH & €D KARBHEF L 7.20
IS H

R BRAAEEO/RE CRIBEICOWT w3 ST 11.16

9 HEFAMRE

AHFFEATClX, FFEDT—<Ilon, HEMAHEE DA, HH B O
R, VYRV ILAEFELRHE, ZHOEFEFRANEI IO TS,

2022 4RI, RO ILFEFIHIIZEHEEIFT DN,

9—1 RIMS #FfR% (AR
REs i =] B &

1. £EY— ¥ HDOHEM

HI = (96 %4) 2022. 5.16~2022. 5.20
2. TR OB

EH % (96 %) 2022. 5.24~2022. 5.27
3. Intelligence of Low-dimensional Topology

FHM A (123 4) 2022, 5.25~2022. 5.27
4. Ao SRR O BR A BI G & TR T OV AT

AN Heg - =R IES (124 %) 2022, 6. 1~2022. 6. 3

5. HATWIBE L OB bR D — & BEGEA~OIEH

g T (46 44) 2022. 6. 6~2022. 6. 8
6. NFROMHG & ETHA~OIGH

Kbk —F (114 %) 2022. 6. 6~2022. 6.10
7. 2022 FEEIEE T ESHEICEEST AHART +— T 4
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16.
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TAk & SR D BT
FH OHE (1174) 2022

- AT & FERUIE R 07 R

FE M- BT (95%) 2022
ALUE DT HITT gtk & ]
WA M- ER (S14) 2022
FH & 2 ORI BT S EERE
HH wZ (714%4) 2022

TR RBFEOIRE L Z DG

MK i (88 44) 2022
T v 7 AHEEIC B ARG & AT B L OHE Y B

RE EF (74 %) 2022
IR & RIS OB 5E

BH OB - FHiL #E 39%) 2022

BHEEAL BTV, HE 7T A4

7 ES (54 %) 2022
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&F HE (63%) 2022
AV C A TN

o o 74%) 2022
¥t ose
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it T (20 44) 2022
Women in Mathematics

PR (140 %) 2022
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. 6.13~2022.

. 6.21~2022.

. 6.27~2022.

. 7. 672022,

. 7.11~2022.

. 7.20~2022.

. 7.26~2022.

. 8. 8~2022.
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. 8. 8~2022.

. 8.29~2022.

. 8.29~2022.
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24, TV F N)FER - FFABNERVGEORE B LIS

el & (98 44)
25. Nonlinear and Random Waves
fast  BEE - Anne de Bouard (52 44)
26. BRI & T EAT O RS
A% L (62 44)
27. FENTEVEE R GR & 2 DD
g S48 (126 44)

2022. 9.26~2022. 9.30

2022.10. 3~2022.10. 5

2022.10. 3~2022.10. 7

2022.10.11~2022.10.14

28. BT HHE < RIRIERIE R~y UL EHE T T~

JEH AL (87 )

2022.10.12~2022.10.14

29. SEEARAGHORH - ROoBH L OREN L 725 T HmOEL

A W (82 44)
30. Bl & SEEAM OB 7 BB
HH 3HE (66 £4)
31 HARK VAU N2 A i L 72T - BERIEAT -
WS EAE - BE FE G64)
32 FERMREE T COBMNELIE L Z0 1
HA BEE (354)
33 MEHEFY L WET 258
W B (26 %)
34 AR EHGRICB T 5L R
w5 (85 4)
35. 85 — VIEHL - ARtk - FRIEIBLG O BT
WE - ZFE )L (68 44)
36. WM RO EENE & ZOBREIT~DILH
Wik FHE (44 %)
37. BRERRT B L OBRT 256
fEA L (45 44)

2022.10.17~2022.10.19
2022.10.25~2022.10.28
BT DR AT
2022.10.26~2022.10.28
2022.10.31~2022.11. 2
2022.10.31~2022.11. 2
2022.11. 7~2022.11.11
2022.11.14~2022.11.16

2022.11.14~2022.11.16

2022.11.15~2022.11.18

38. MpEALR & BERkE: Bl LIS H O 72 2= B2 101 T

P Hi (99 44)
39. JEEAE PRI TR O B AT

W &I (57 4)
40. A7 MV - BELER & EORE

AH I (65 %)

2022.11.16~2022.11.18

2022.11.30~2022.12. 2

2022.11.30~2022.12. 2
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49.

50.
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56.

AREGE, REAHL G, THAREOZE

SO

=k R (82 44) 2022.12. 5~2022.12. 8

TRy 7 A2 D AT B BRAH

NEEER (54 44) 2022.12. 5~2022.12. 7

(W GhE 2~ Rl D)5 P

s R (240 %) 2022.12.12~2022.12.16

(CE IS NPt

N KB (60 44) 2022.12.12~2022.12.16

ETNVIHERIC BT 2 MM e & RIT O

thHZE—R (31 44) 2022.12.12~2022.12.14

W AR B (114%) 2022.12.19~2022.12.12

Computer Algebra — Foundations and Applications

bR Hi - EH R (514) 2022.12.19~2022.12.21

WEEEERA A=Y 2 7L 2 D0

FTH % - Samuli Siltanen (83 44) 2023. 1.11~2023.

B OBHE FDREN

e A (25 4) 2023. 1.16~2023.

WKL OIFHTHY - BEmAIFZE

wiw E (110 4) 2023, 1.23~2023.

SRR O BB & £ OFET

ik A (96 %) 2023. 1.30~2023.

B ze e & < ol

KA 36 - R B Ge 44) 2023. 2.13~2023.

PRI E ORI L HA B L NS IR O TN — b B IH

hE B (5044) 2023. 2.14~2023.

B - R - SRk L RTSERRR AR o R I

e fER (36 44) 2023. 2.15~2023.

HEHFO—AH - SEEE BT 2B PO L TR -

WKk BT (374) 2023. 3. 6~2023.

Zeta functions and their representations

RS RRE (105 44) 2023, 3. 6~2023.

1.13

2.15

2.17

2.17
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9—2 RIMS #FE#%E (JIL—TEA)

10.

11.

12.

13.

14.

16.

eieEE MANKS
Functional and Logic Programming
IGARASHI Atsushi -+ HANUS Michael (74 %4) 2022.
I e ORI 7 B 7 A U B 5 B £ F i oE
G AN (d6k) 2022

BB

5.10~2022. 5.12

5.16~2022. 5.19

Applications of Harmonic Maps and Higgs Bundles to Differential Geometry

PEDIT Franz (54 %) 2022.

ZYotm T+ — 7 O
K - FIH O fIsE (38 44) 2022.

AN EBBEOHAMMET) > 7

R Sk (15 %) 2022.
MEERELE IS —

o M (1554) 2022
T HELC BT 2 NHRTE & 3 R E o Hr A

HE 23 (524) 2022.
Integrable probability, combinatorics and representation theory

A EL (22 4) 2022.
HEWRART 5 & A ) E)

5.28~2022. 5.31

6.20~2022. 6.22

7. 6~2022. 7. 7

7.25~2022. 7.27

9.20~2022. 9.22

9.26~2022. 9.30

AR 15 (21 %) 2022.10.31~2022.11. 2

y A1) v 7 L AERER OB

R 2=A (46 %4) 2022.11. 7~2022.11. 9

TV I — NEER ORI D ER

B OFE (41 %) 2022.11. 9~2022.11.11

TER RIS BT 2 EH & By B
g ez (53 4) 2023.
75 7 OWFEL T T T ~OIFENED X OIEILEN
NE &% 334) 2023.
FEEIRHTIC X 2 FEHAIE TR o 35 i Bl
Heb - i R (50 44) 2023.

. M2 ORFTE T VS BT DI o R

N fE— (19 44) 2023.

1.23~2023. 1.25

2.27~2023. 3. 3

3. 6~2023. 3. 8

3. 6~2023. 3. 8

GEOMETRIC ANALYSIS IN HARMONIC ANALY SIS AND PDE

Neal Bez (39 %) 2023.

3.27~2023. 3.31
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stz I=| mRAERS B Ei
1. BRI OELTIRA O € 7 IV
A |l (24%) 2022. 9.16~2022. 9.22
2. Hall MHD ELit DAY EE
=OERE R W (74) 2023. 2.13~2023. 2.24

3. Analysis of fluid dynamical PDEs
YAMAZAKI, Kazuo - OHKITANI Koji (12 44) 2023. 3.13~2023. 3.15

9—-4 REHRS&
FEREI

9—5 RIMS &BEtEIS;—

e MRS s
1. Mathematical modelling of turbulent flows in astrophysical and geophysical
phenomena TOBIAS Steven (16 %) 2023. 3.15~2023. 3.18

9—6 RIMS #&HEEIF—
FEhiE T

9—7 R ERIMRE

PR 30 4 EE2» b OEIBRILEFIH - LR LIS, PO R
ZHEOPGEICHES SLFAFMFIHO—BRE L TfroC&7uy = 7 Mifg
AT & B R R SRR T I I S S, B S B 2-3 RO ERICIh o T, A5
FERINTETW5,

S 4 FE
[Z2REEOREEH]
(MARZEH wfs X A & il Bk MES H SR WL
W K
it =1=] MRS A E
1. Summer School on Variational Problems and Functional Inequalities
miE K (Jh264) 2022, 9.21~2022. 9.22
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2. Workshop on Non-compact Variational Problems and Related Topics
EE K- RUE EfE (U4574) 2022 9.26~2022. 9.28
3. Workshop on Variational Methods and Dispersive Equations
EAE K- T Bk (MRl %) 2023. 2. 6~2023. 2. 8
4. Workshop on Variational Methods and Functional Inequalities
mE K (U434 4) 2023, 2.13~2023. 2.15

458 S 5R153 IJEJF‘iJ
(MfEZ B G KRS, g 158, &ts RN, bk 22 10K )
A %EE MmRERE B

1. WA EGORRNGR L 2 DI6H

IR (4459 #4)  2022.10. 3~2022.10. 5
C RRRSER &M M RO Y —
EIRIEARES (U480 44)  2022.10.24~2022.10.27

[

2

RN & R 2

PG RERRE (F433 44)  2022.11. 7~2022.11. 9
4. FERTERICB 5 EME L 2 OIS
EIEMEARES (F437 %) 2022.12.12~2022.12.15

PR 94ERE S ZEM L OMEIT L Lie BEO K

SR 104EEE RHGRICB U 2 AN AEL O REE S 2 A5
SR IAEEE SRR A b B R

SR 124EE RURIEEGR - BlEm LS

PR 134 21 okt bARE Y —

SPRC 144ERE HESIEAT & 2 O

PHCISAERE HEFR TR

PR 164F 1 REBUBHTIY )T RIS X 2 TR RO SR

SR 174EE Navier-Stokes HHEROEH & Z DI H

SPHC ISR BRI R EBRAI O %R

SERI8AEE 7L 7 — R OBERIA R & EERAA R
SPECI9AERE X T — bRl & ACARI IS O PR

TR 204 BERREE L T LT A A

PR 204FEE RFR I OWT

PRV BELT 7 A F A
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P 234EEE ERERERE 20N

TR 23 BUNE TV &
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P25 RBUER BB O 4TI
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PHC269E R B E MR oOF T EEE R BiIRL T
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SPEC27AERE BEESTEAT
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PR 284F 1 BETEEELIE O T

SR 28R LTS RKORYE

SPHE 284FRE AR AN & SR AR ST

SRR 294EE m T UEFOHEENT B L N E O HoFEE

SPRE 304FRE THRAE A A & o Rk

A ITERE R
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(40 3 4L

Hl 34EFE Mathematical Biofluid Mechanics
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9—-8 BRI RIIL
[ % & BRENT O /- 4 BH

(New Developments on Forcing and Cardinal Arithmetic)

(WFFERFEE  MPRY ¥ AT LAEHATIERE 2 Il 3Rt
RG22 Lo & 3 2 EFEMORMEIL, £E6HROEIELSED LIS
MTdH D25, F4E, Ttay Neeman X° David Aspero & 28B4 L 725 ik o Fik
I2& o T, WMRRIZOWTORA 2 REROFEREM I RITTHEPHS Nk o
TV b REFEMFZEIE, 20k Zigfliko#HFEOIEREM~OIEH 2 i
2, EEmORIIEOBRIER L HMme T 52 &, EWNI O

RETHI LA HIYE L7,

AL TIE, Ttay Neeman (2 X% I =3 — A, David Aspero 512 & 5% 3
HOBEFHES L0 21 FO—BGHEZERL, LT —~x2dLs LES
FONIFEFEE L IR R ANE AT D720 HEIZ Ttay Neeman O I =3 — AT
1%, Open Coloring Axiom A%EHEARE I K ITT B O, MmHLEOFHFH% H
WAL S NFze & HIC, SAUCBIE T B RMBIRRTES, Z oiliko
FrFFEOMBEENOISH T REME 7 &2 D W T, FE & ESTIE O CiESE
[ =y

[Women in Mathematics]

(WFgefERE  WRURSE 7 7)) B Ess = i i se it #d% ik BER)

RILFBIZEORMEE I, HROLEHFEZED Ay VT =7 B{EHZ LT
Hotze T THHNTIHEL T b LB EOME, BIXUOHAROE TS
Flbova—bh—7, BIXOAERASMAEICLD) L——2 %%}, T
ELRTLELDOADPBIMNTELTRE Lz 72, SO ORERFE D
TWHZOWTOREDHE, SHBROAROLHHFZOMFERE T LD
DIZTBIZDDT AT T 272 EAVTZE VW, HHEEIIEELETH - 72
A, BB 350 VIR 570 BEND S 720400 b W RECTARM L
72T, EBIE EROSMERICEEIFNLVWEHEE DL VWD, AROHF
FUCBIT 2B LHEABWOBIK, BEXOTT AU A, a—av/8, BETOZHE
BFHOTE L TCELEHAELR EI220nTIE, DN TWwE &7
WOT, BEEICLERT L, EEBOT U — POEFHERDL TRTHERAL
TSI EFHTLTETH S,
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[FEEEERA A - T EZTOREL]

(Inverse Problems, Medical Imaging, and Related Topics)

(WFFeEs  ERERRY WRImEF B >~ & — il HTH )
k2 e A A= Y TEMPASNTWETH, N5 OFAILERHED
PR, R, FEERMNIRIC Lo THEELTEF L, 40, F—HTiHkE
T2 HEOHMR ZENI 268D, SE FFHCERA A —T Y 7iZon
Tigkam L E L7z R X OMEEIZS & & LM E - EE L OV X
DRNTETY . SROMBEEOITL A SIIBEFETTH, EFEL L Tw»
LHLFHEZEICOMHEZBEHWL T L, 20#R, HLORELHFOME
WKL LA I R, IFROBEZAINE % R - HEFEMRO IOV T O
MRATEFIAT) TENTEE Lz, 2T KT IIHFB T LD, BFEE
RLYH, TLHEREOMEZTOSMbH ) I Lz BHA AT Y 712
T2 HEFWIE T 3 AR E LM FIIEEN L ) OB VFETVHATIEF 2
PETT, SRIONFEST, BASTOREE L O, BEEELEEE - L
FEROZRMBTEIEIIFRRELMEIC R ERCET, 72, ERAA
A=V U TICER o I BB OB RO SHIT M AL EETH D,
EHA A=V v 72T 58FHICE > T 3 OMTERPHMBCELZ &
TIHET L 720 PEROBEFBT ORI Z T, WEFHE R &) AN/t
FARECERLTVWD I DAY £ Lz, SEOBREREINATY v KT
FTWE L7205, ZEOWIZEE LM T 572012, THEFEFIZ) T nEFL
oo B TOMEOHMIIAERTLADS, TINZ TENN2LS L oF
YIACBMEND Y, AW RY L7

[Functional and Logic Programming]
(WFgeft3%#  Kyoto University, Graduate School of Informatics Professor
IGARASHI Atsushi)

Writing down detailed computational steps is not the only way of programming. The
alternative, being used increasingly in practice, is to declarative programming: start by
writing down the de-sired properties of the result and the computational steps are then
(semi-)automatically derived from these higher-level specifications. Examples of this
declarative style include functional and logic pro-gramming, program transformation
and re-writing, and extracting programs from proofs of their correctness.

We will hold the 16th International Symposium on Functional and Logic

Programming (FLOPS 2022) to bring together practitioners, researchers and
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implementors of declarative programming, to discuss mutually interesting results
and common problems: theoretical advances, their implementations in language
systems and tools, and applications of these systems in practice. The scope includes all
aspects of the design, semantics, theory, applications, implementations, and teaching
of declarative programming. FLOPS specifically aims to promote cross-fertilization
between theory and practice and among different styles of declarative programming.
Atsushi Igarashi and Michael Hanus will serve as Program Cochairs.

Main participants are experts on the fundamental research on the semantics,
implementation, and applications of functional programming, logic programming, and

program verification.

[P EHROFRARE TORA]

(Singularity theory and its applications)

(WFFea® M Ra: BUEmigeRl 8% 1aih BRI

AEZOH I 2022 R ARBIED 5 BIOMEREZOF v 7+ 7
I=T A4 Y7 e LT, IO GEHORENGE X O LT - T
FHEIZL DRI OBRERIZELD, UBOEKAOEHKO T &L HEOHKE, b
FEENAOLIRZ ATV S SRR ZICH TS 2072 2 0Ot 2 HE S 5
ZEThoT

FREOBBDO DI GEEE T A HE L, R AR L ICHOEE & D5
D& L7zo 133 7 #HSEBTH Y, £ TOMHHIL zoom & VTS
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[BEEERECHESEA S LCMEEFOIIVLN— FSER ]
(Characteristic Polynomials of Hyperplane Arrangements and Ehrhart Polynomials
of Convex Polytopes)
(WFFeFE i REILERY Tl dE8d% i #l)
AWFFEO B, BB EORIELHA L W E RO L)L — P ZHA O
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THERREIELILETHoN. HWERDLD, REFEFIFZTIZZNZND
FEICB WV CRERN R 2 e HHfeE = diicE & L CIR &, i &
To7ze I FEALDHHEIZOWT, BRI XY MH ), HEzERIEA
7o F7o, WREHIZET AV A LA ) TOEEFAIZL DERTERE L.
HAENOE FZeE & BNOE FRE & OMAERROL T 52 LD
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BRI ENEIL, < O A FO Tutte ZIHARLHEELHAOBREOF
B, OHEBEIERS 2 WEBBS & TEAIC S OB ERO TV — ML
X, EEOTNN— MELSEA L FFEELSHEAXICETLMAE R S Th o7z,
SFHBE R M RO E DOMOFEEICE T 5 58F L A b7z,

[GEOMETRIC ANALYSIS IN HARMONIC ANALYSIS AND PDE]

(WrgeftdEs R RS WL W9eR #d%  Neal Bez)

As far as possible given scheduling constraints, roughly speaking, the first part of
the workshop focused on PDE, after which the focus shifted to harmonic analysis,
and then final part of the workshop focused on geometric analysis. The talks were of
an excellent quality and helped to stimulate interaction amongst the participants. For
example, on Monday, there were four talks related to the dynamics of a system of
infinitely many fermions, two of which came more from the PDE viewpoint, and two
of which came more from the harmonic analysis viewpoint. In addition to the ensuing
discussions which took place at the workshop itself, it is expected that these talks will
encourage future interaction between these researchers.

The morning session of each day of the workshop consisted of two 1 hour talks, the
first of which was given by a speaker based at MATRIX, and RIMS participants were
able to watch via zoom. The second morning talk was given by a speaker at RIMS, and
MATRIX participants were able to watch via zoom.

The afternoon sessions on Monday, Tuesday and Thursday were run as parallel
sessions, with several 25-minute talks delivered at both RIMS and MATRIX in hybrid
style. On Wednesday and Friday afternoon, there were no talks and time was given for
participants to freely carry out research discussions.

Many speakers took the opportunity to include open problems in their talks that they
believe to be of interest, and it is expected that this will help to encourage interaction

between participants. As is to be expected with research at the cutting-edge of pure
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mathematics, tangible outcomes of the workshop such as research papers are likely
to be visible in the medium to long term. From the viewpoint of bringing together
researchers in Japan and Australia and planting seeds for future collaborations between
researchers in these countries at the interface of geometric analysis, harmonic analysis

and PDE, the workshop was a undoubtably a resounding success.

[Nonlinear and Random Waves]

(WFFeia® WAL RS: (AR iRl dedds R )

The main objective of this workshop was nonlinear singular stochastic dispersive
equations. This new subject attracts now many researchers in the world since this
relates Hairer's regularity structure (or Gubinelli's Paracontrolled analysis) with
Bourgain’s almost-everywhere approach by the use of Gibbs measure. The purpose
of this workshop was to broaden such arguments in the random nonlinear dispersive
equations from different and various aspects, for example, the propagation of
randomness under nonlinear dispersive equations, asymptotic properties like large
deviation principle and scaling limits, qualitative properties of nonlinear dispersive-
type equations, scattering and stability of special solutions. As a result, we have
well initiated some discussions and collaborations among the participants. Also, this
workshop was in the framework of the promotion of women, we had half and half
gender balanced speakers. This "parity" structure between men and women allowed
equitable discussions, and interactions with a large part of the researchers concerned
with the thematic; this would certainly not have been possible in a workshop with
female-only audience. We believe that the concern about diversity of speakers should
be taken into account in all conferences, as our workshop shows that such a concern
does not impact the quality of the meeting. On the other hand, we had in addition an
interesting opportunity which we called Cambridge INI-RIMS networking events. The
idea is that we share by zoom each one speaker of both sides: from our workshop and
from their organizing semester at Newton Institute. In our case, we shared with the
dispersive hydrodynamics program organized by Gennady El, Mark Hoefer that gave
us some different aspects on the subject of the analysis of dispersive hydrodynamic
systems and we appreciated it very much. We are grateful to Koji Ohkitani who

proposed us this nice idea.
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(Singularity theory and geometric topology)

(WFgeaEs 1 R BRI SeRt 8% 1aih 1ERER)
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(24127 EERIROHE]

(Mathematics of tilings and quasiperiodic systems)

(Whzefegedy B RS JeumBl Ta dEdos (L= 3670)
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