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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 two of my recent projects. To this end, I start by recalling
bond percolation on the integer lattice Z.°, which provides a simple, yet fundamental,
model of a disordered medium. Firstly, fix a parameter p & [0, 1], and declare each
nearest-neighbour edge of the integer lattice 7% to be ‘open’ with probability p and

‘closed’ otherwise, independently of the state of all the other edges. In the supercritical
regime (that is, when the parameter p is strictly greater than the threshold for an infinite
cluster to exist), it is natural to consider the behaviour of the simple random walk on
the (unique) infinite cluster; this is the process that, at each time step, jumps uniformly
to one of the neighbours of its current position. For this model, it has been established
that the random walk has as its scaling limit Brownian motion. From a physical point
of view, this demonstrates that the diffusion of heat on a supercritical percolation
cluster is qualitatively similar to that on the original lattice.

Physical motivations further lead one to consider the impact of adding a bias
(preferred direction) to the random walk; this captures the effect of an external field
being incorporated into the model. The situation now becomes more interesting.
Indeed, for the random walk on the original lattice, a bias leads to the walk escaping
ballistically. Whilst this is also true for the random walk on the supercritical percolation
cluster when the bias is low, as the bias is increased the speed of the random walk will
eventually decrease to zero. This is because the inhomogeneity of the environment
results in traps, that is, areas such that if the random walk enters them, then it will take
an anomalously long time to escape. And, as the strength of the bias is increased, this

effect becomes stronger. Together with Adam Bowditch (University College Dublin),
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I explored the fluctuations around ballisticity in a delicate regime wherein the escape
rate is still ballistic, but the fluctuations around these are no longer on the typical
diffusive scale, see [1]. Describing the relevant scaling exponents in this regime was
a technically challenge, depending as it did on a careful analysis of the second order
asymptotics of the model.

Another variation on the model of percolation is obtained when long-range edges
are included. For example, suppose each pair of vertices £ and y in 7% is connected,
independently, with probability depending on the distance between them. Various
regimes for this model are seen when the connection probability is given by

Poy=1—e @Y,
where ¢ € (0,0) and s > d. Indeed, again supposing that the model admits an infinite
cluster, one could ask how the random walk upon this behaves, and this turns out to be
a highly non-trivial question, as the answer depends heavily on the relation between s
and d. Typical diffusive behaviour is only expected when s>min {d+2, 2d}. Together
with Van Hao Can (Vietnam Academy of Science and Technology) and Takashi
Kumagai (Waseda University), we contributed to the work in this area by describing
an important exponent called the ‘spectral dimension” of this model in all cases of
interest (apart from one particularly difficult critical case d= 1, s= 2), see [2]. Our
work supports various conjectures about how the random walk in question is expected
to behave, and it is a natural next step to go further to describe scaling limits of the
process, for example.
[1]  A. M. Bowditch and D. A. Croydon, Biased random walk on supercritical
percolation: Anomalous fluctuations in the ballistic regime, arXiv:2110.02603,
2021.
[2] V. H. Can, D. A. Croydon and T. Kumagai, Spectral dimension of simple
random walk on a long-range percolation cluster, Electron. J. Probab. 27
(2022), paper no. 56, 1-37.
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[10] Unconditional uniqueness of solutions for nonlinear dispersive equations,
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$#ET Fucheng Tan (Arithmetic Geometry)

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

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” (also called potentially
semi-stable). 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 almost 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 etale 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, i.e. for morphisms between formal schemes. For comparison
theorems over more general bases, and for the integral versions of such comparison
results, the use of higher categories becomes inevitable, which shall become the tool
for our further research.

It has been known that p-adic Hodge theory, especially the étale-crystalline
comparison theorems, plays an essential role in nonabelian geometry, for instance,
in S. Mochizuki's proof of Grothendieck's anabelian conjecture and M. Kim's proof
of Siegel's finiteness theorem. In addition, both works use (implicitly) the motivic
fundamental groups, as in Deligne's works on unipotent fundamental groups. The more
recent work of F. Brown on the Deligne-lhara conjecture made even more clear the role
of motives in the study of fundamental groups. This is another direction I am pursuing.

P-adic Hodge theory also has applications to (families of) automorphic forms. In [5]

I obtain a construction of eigenvarieties in dimension two over arbitrary number fields
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via p-adic Hodge theory. In [4], we have managed to construct pieces of eigenvarieties

in the Siegel-Hilbert setting.
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1509-1581.

[2]  H. Diao and F. Tan, The overconvergent Eichler-Shimura morphisms for
modular curves, preprint.
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representations, Annales Scientifiques de I'Ecole Normale Superieure 48, 2015
(4), 1381-1419.

[4]  C.-P. Mok and F. Tan, Overconvergent family of Siegel-Hilbert modular forms,
Canadian Journal of Mathematics 67, 2015 (4), 893-922.
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% B %d Mellin 3312 X > C Riemann ¥ — ¥ BB E IR 4, S 512, F4H

U2 Teichmiiller #5512 B W THEEH M Fourier B OB LN X Tnwb, 2

D Lph, RUZRFIHETH LA "FHiEE Mellin Z2#" OHMGEH TS d
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[3] (with K. Tanaka) Quandle colorings vs. biquandle colorings preprint,
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[7]  (with K. Ichihara and E. Matsudo) Minimal coloring numbers on minimal
diagrams of torus links, J. Knot Theory Ramifications 29 (2020).

[8]  On the associated groups of the quandles, preprint.
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11 % Hamiltonian D RN &= TH V), symplectic [7]FHX°> Hamilton [7]#H o> 7750914
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L F 72, [2] 128 T symplectic field theory (SFT) DK b 1T > 720 SFT
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2R 2 D @ symplectic cobordism |2 3% Gromov-Witten /325 & X° Floer
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EBEORMIIA D (L T ol [2] TIE, B4, /NSO
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AT, COWEEE TR L7 [1], [4]e SNOHORAOREIZLD, PROE
V7 =) TREGT S O A RIX I O & FAREOF M TEE TR L & o 72,
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SERHUERTHEIIICHT A2 L Th %,
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A= — T — SRR DO & IR E O BER 2 O A2 B RBICHD LT 5
Z 2 X o T, FEEEIZ Anno-Bezrukavnikov-Mirkovié @ E IR T D22 E W28
EEAHILLRLTz, F/@EOFEERKOMHTIIZOERIIKSE Y =4 b
EOMERD L2 EDLVH, TOREICLFREERBOERBOH S t- 1
EOBELT, &Y =4 MEOWEZFFOT —NVEPHERTES 2 L2 —
BACFREL, M=V v 7 OLEICIEFEHE S 2720 e A N EIZRMAYIC
BREEOZTEE LTHRIBR TE 22 2E2 5L, ZO/RIIZOE
& WRRITCOZEM FoREE OB & L TCEBATXZEENH S Z L 2R
BLTwa &) iZlibhs,

[3] TlL& 51T K HERHY 72 B R O KA 1T 0 —# A% Aganagic-Okounkov
12X o CTEFRSNIEERROEMLE HWb Z L THRIZHEMLTE A2 L
bFPEL, b=V v I NnAN—F— T —ZIEOYE I IEAERRIK OFE ML & I
N5 b D% BRINRER L7z FFICZ ZTRBEAN—MEGL LTERLZDD
MWEBICHEIZ o Tnd 2 2R PHLE LTEAEL TWzh, i
A% Okounkov {2 & o TCEASNLZTHEBEBEMFENL DI TEHL v T LY
T4y 7RO (EHE RS RIRETAZLICL o TIEHTE A L %
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WAL 720 SOICHEMTEEREEHT 22 LI2LY, TAERERTILD/ST 2 =578
T R G A I OARER SN TV K HGNEELE 2 TED /8T A —
FIH L TEFRTEL I EBIE L7z, JIEMEELRO—5 2 55
BTNVTNALELGZ T EERTLILLTE %,
L2 LR OHGHZ AT 2 10ho TREREEICRDZ DL L
T, KHROBEOHEMN IO L, Ldb/3T7 A= 2 ERRISRITL 7
REDBEF 2 HE T 2 -T2 ZEITHEHLL T RWRHRPELN RV E W) b
DD %o Hto TEERKOHGRZ LT 2I12H72> TIZ DMz )]
DYDY F R B LEND 5o BAEIESH OWF5E T3k IR IE K 2
A 7 FREE SRR D BERL 2 OB T2 S £ b g =S TR Z T 2 &, %
TE LIS & G AR SL IR TR L 72 DARED Y TV 7 7 4w 7 B O Fg AR
IR B 2 L EOZMRFRT 2 L12 X > T, Grassmann £ (K Gr (2,4)
DEFEREZOY YTV T4 v 7B E Vot b —=1) v 7 THWINIET 5
BRI E Z R 5N 5 D2 BAEMICEHRE L 72 EOSRMFITRWIELIEH
FRBOBFMBFOFESFFOMH LB TH Y, BHEERKORKILE LT
b B THANEHFERBOBER EHOIRESBIN S W el 2Rk L T\ b & liibh
b0
[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, /nt. Math. Res. Not. (2016).

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

Bh# BEH E (RHEH

A FRRTCH AL Lie FERZ D)L — N RICHBEL THE U AR (858
R Hecke [R5t &) OFXBGmEWIZEL T F 3, J5IC, RO TEOHE
KRB HZREFRORIGHOM O, 1o OFRIZH D A0S (2B
M0, BEOT ORI RIET 71 v ETHOEHGHTT. 774
VETEET 7 1 v Lie 0 & TIN5 BEE 2 SRR UOT Lie £0 5008 Wik B
DETERE L TERINLIREART, HHWEIZBIT 5 WS THEIR Z 2
BN S RATHIORIFEDH T 1980 FAFITNTEA SN E L7z, RIFRIIZIZ,
T 74 yEFHROARKICEHROK T ETIXEE2THEE 7T ¥V VRO IRE
MR RN TBY, ZFO70 M 2 2 il Lie RO RKITRHEO
P & AT &) B CHRIREVBI SR o E 5,
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AL 72 % Lie A ADE oo & X1, FEBKKIZ L % 2000 F£RF1LF T
DOWIZET, MSIkETFHWTT 714 v T HEOGRKICERI % BTF 10K
THFEDPHELENTHE T, FAIET [2,3] 8BWT, ZOFEEHVT
Dynkin i (1239 2 &= T 7 7 1 > & Schur-Weyl AR F 2058 L £ L 72
Z OBATF LA Hecke A5 & MHIEIN D 7 7 1~ Hecke RE DO FI A 7 7 1
VETHORBUKE OO 53O T, Kang- HIF -Kim 12X > TEA S 7z—
AR OBEE 26 & L TRONE T ZHIITTH RATH DR ROk 2
b LATHMARBIER S D b O TS, RIEZNEIIMTI LT v
SRR IR 2 5 2, EBLO 7 5 A R EENHIR L 72 - THTFESE FE &
WM ERRLE Lz, L [5] Tk, FEoTEZHNT, ADERT 7 1
YEFHEOIARTBIOM O R 175 O R DS Dynkin i O BER) #2310 M Ok
KEEOWICIIHIET A2 L 2m L, ZI0LEREHOMO R FTHIO5EE%
1 Cartan 175 % WV TRE—MICEE T IEAZ AR ES T L

ADE BICI3 22 Wik ) @ BCFG B 7 7 4 v ETHOFRHHmIIOW T, EI2
LR OBATE T EIFR 2V E VI BEBIZE Y, RIFROMEN I D %L
BENTwEd, —FTEE HEOZV— 712X 2EOH#REIZ X - T,
BCFG 17 7 1 v &= TH DTG ILZ @ Dynkin K% B (unfolding) L T
BoNDLADERT 7 4 Y ETHORIGRE OMICHELBRE RS Z L%
PoTEXF L7, AOBIIEOWIZE, ZOXREIATFTY T AZEBREONTD
P A VRS, BCFG Rl Z G077 7 4 v B HOEBHIZOWT X ) Rk
GEBESLI L2 VDEOOBREL L TWET, TDJAITIT 5 72 Se-jin Oh
K& o3RIz [6] Tlk, BCFG Bl 1 Cartan 175 A% B & 1172 ADE 5l
W= b REHWCRIETELZEARLE Lz ZORAE LT, HIZ David
Hernandez X, R&EEMHIKE b L[ CTI7- 72078 [7] Cld, ¢ HEROZER %
5. %2 % &1 Grothendieck 212D, BCFG ® & Z1% JEF L 72 ADE FL D [H]
WIEH 2R 2B L, 2% v T BCFG & @ - Grothendieck Bt 1
HEFLIKIZ RIS 2 IEMEYE R OB B O A IZBER ¢ IBIEOJET VT Y XL OF
#7% (Kazhdan-Lusztig TAEOFEM) % FEHH L F L 720 RATHIOFERMEIZE L T,
L7k Oh G & DL FIFZE T BCFG IR L V) JE 7 5 ADOFRILHR L CHikk %
O RARETBSINIER L7z 2 22z, # R e ok e (8] ¢
X2 E T Cartan fTH] DR Z 3 UC (—B b Sh7z) it fio &85
EOERAP DL L EBIELF Lz, BREIIRC, HRBEORLZ 2 o0BE( L
(Tabb, 7714 rmTHILELLREENEILE ISR Z 00—
5L 2R EAL) OFMENE RO 2R L CHERES, vl
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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 4,. 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, published online, DOI:
10.1093/imrn/rnac054.

Bh# Stefan Helmke (Algebraic Geometry)

In recent years my research concentrated on an improvement of the uniformization
theory for algebraic functions over a field of characteristic zero. My previous research
on the Fujita Conjecture [1-4] eventually failed to prove this conjecture, but led to
a new approach [5] which I briefly outlined in my last report to which I refer here.
Unfortunately this new approach depends on a strong version of uniformizations which
was not yet known and which cannot be directly derived from existing results about
uniformizations or resolutions of singularities. As with resolutions, the difficulty is to
find good invariants and ultimately a statement which can be proved by induction over
the dimension. This was indeed so frustrating that I had to give up this problem for
a while and do something else, of which I will report at some other time. But when [
restarted this research, after making the same mistakes as before as usual, I suddenly

found apparently the exactly right invariants to make the induction work and this will
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finally become my long prospected paper [6].

Here, now, I will briefly explain the result. One begins with a regular local ring R and

a valuation v which we will assume for simplicity to be of rank 1, so that its valuation

group can be embedded into the real numbers, and which has a non-trivial center on R.

Then, for any given real number € > 0 there exists a regular local ring SO R which is

obtained from R by a sequence of blow-ups in admissible centers and localizations in

the corresponding centers of v with the following properties. There is a regular system

of parameters (z,, ..., €s) of S, such that the exceptional locus is given by z,..z, = 0

and v(z)), ..., v(x,) form a basis of the valuation group over the rational numbers. Then,

we put deg zi= v(z;) for ¢ = 1, ..., 7 and deg z:= 0 for >7 and extend this degree to a

valuation of S. The smallest degree term in a power series expansion of an element f

& § can then be considered as a power series in the variables @1, ..., s and we denote

its order by ord f. The main condition is now that for any f & R one has

ord f<e - deg f.

So, for example, if for a given f & R one chooses € < 1/v(f), then, since deg f < v(f),

the right-hand side of the inequality is less than 1 and hence f will be uniformized by

a simple toric modification of S in the usual sense. Thus ordinary uniformizations are

a special case, but it is this generalization which makes the methods I had previously

developed in [5], though not yet published, really powerful and reversely, some of the

more basic techniques in there are now crucial in the proof of this result.

[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.

B FEE RF (FOT7LEROHR)
FHER T T 7T L ORf A e B & BRI 40 R O eI E + B
WCTWh, B2, 7O 75 A0FEFTET IV E M2 ERGHIEH L, E47E7



FE28 TR

V6O TaT T Iy IEiE#RETOELR, 70T A OSHEH E# L 7
FEETNVOHRE R EICLY), 7Ta 75 204 OFH R IZEER 2 FaE L
EH2AZEERERRENZENE L TWAS,

TG LAOMWEE L TiRbDEEL D DIXETHETH LD, FOMIZHE
Ma Ak - B A& Z2FETRERITMA T E v, HISIEEORRMSE
DERN L o THEEELZ L CWAUED, 7077 20KMHT LM EAET
Hbo TUTTLZDLDDPEWFAEETNORILL 2 ) FBITBWTHNIC
BiEEhs, 2F0) 70 s 7 2ho—HOFHEEENEDO T T 7T ADFETIC
Lo TEIZENT - AU - BIESND, LWL wrars 3y ZHE
ETnb,

ZOEHNITUT T ADFNIZT TR CFATIZE TS 7077 A0k A 7%
BB - T L BIRMOBEZ 3D 5 XL, ETHRERIET L2SH ZERD
BEMMOBTELICICLOD, HAeMEY L CEHTE2FETET VO
MRS A WS L 72W9E 21T > T\ o

BAKAIIZIE, FEATaA MENHCER THAERHO _TE (A b T—2 D
B S 2 ERE & T O —BEER) a A A bR H R FATET VR
e IR & L TV T Wb, SHE N, 1B 7 0 —Zkm o ysR o b
72 [1,2] THOLNZBSEEZITCIC, 7075 LAETOEHNLER I A b2 5
ZHHMDPOIRELZDDOTHD [3,4] COFLVETETIVCIE, 707
TAE Ay M= ELTEIAIN, FOFETIEAY VT =2 LolEHR T O —
OMEBFEE Ay N7 — 7 BROF W BREOMAGHOE TEHIND, &
DEH LAy T =7 LIERT O - OB L HETORIOF AL L
T, 9, KR - B oA, FETHR, HEEEEZILOTHMIHR LT L
BEFOND, TORFHEEN LT, BEEoTnr I 3y rEiEomEs
B L FERETOM 26 HIg 972 1T-> T 5, Bz 1L, #WE o
BTV - Tl - FE L) =00 a iz 2MKA 7077 I v IEE
2DV, B L SIERFToMm»SER L2 [5,6], 72, W7o —I2
B CTRIMEHEFTHEINIRIET 5 L9 REIBEETUADIGH b A [7].

HIZ, Ay M= 70 -2 MAGDELETET VO E LT,
TO T NFETREN E EHOMEICBWCRITICRHTE L 2 L2905
T&/o TNZED, IREERROMEMBEREHA VL2 LT 0 s T A%E
TORFNERDVTREE b ZORFMEEZBIRTSHIET, U7 T LDE
filit % GEEH 9 2 72O O e Fih 2 M35 2 L S HIEL T b,

[1]  Naohiko Hoshino, Koko Muroya and Ichiro Hasuo. Memoryful Geometry of
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Interaction: From Coalgebraic Components to Algebraic Effects. In Proc. CSL-
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-
32:15, Schloss Dagstuhl - Leibniz-Zentrum fuer Informatik, 2017.

[4] Koko Muroya and Dan R. Ghica. Efficient Implementation of Evaluation
Strategies via Token-Guided Graph Rewriting. In Proc. WPTE 2017, volume
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.

[7]  Steven W. T. Cheung, Dan R. Ghica and Koko Muroya. Transparent
Synchronous Dataflow. The Art, Science, and Engineering of Programming,

2021, volume 5, issue 3, article 12.

B# WTEARF (HM%EE - ROY —0OHR)

RSB RATS: - P RO =D LT T3, EICHBRYWHENOIGH
ZHEL, RENRO Y -2 HWGo MRS ER, My arstEa Y —olf
JEE ToTVET,

B L Hmm s L ofb ) ORERITE , B O L 25 E O
AWML THEELTCEE L ZORTRE RO Y — LRl e OREIT L
Bl vz I3, R MRO Y -0k TYHELCYHEYHREADIG
MPNER S, EEEFEICHZRE STV E S,

B RO D — 3RS RO FIIRE B AR L9, A
FIIBWTL, WER (oM 208152 L EERNLIETH D,
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WCHNLDINAT, FERNFYEFIIBWT (88 2itdkd2E88L 7%
B0, BELRNRTY, 2077 AOWGHF— I RET Y —%HWThH
FTXDL, L)y A TOFHEN2000 £ 5 Kapustin, Gu, Wen, Kitaev 72 &
OWPERFENT X ) $EIE S, 2016 4F12 Freed & Hopkins (2 X 1), (fZAHAG &1
BRO 7o) Wi 23 OBERAS RV T 4 X L BED Anderson AUt | &I
H—faRER Y —HETHEHTEL, LW IORD BN EFEILTONE
L7z

AT B OBEROEICEE LT, KREGITF T2 20027V E L
720 1D HIZ, Anderson AUHIZH L THOMG L BEHEFE IO ETNVES 2 S
W7E T390 FRTFWHYE TH 2 KEMBR GRILRY) L odtEbigE [1],
2] I2BWT, THRGORE;FOHE 2 iRt T 5 2 £ T, Anderson AT
DHLOVETADPHELNDL &) BFR#EREEE Lz 228I1E, Lido—
i o BARR 2 IS IGH 3 558 T BRFWESE TH 2 OILNHE R
(HHORF) L OIFIFRIZBNT, [ANTHT 1 v 7RO RTFRE VAT
Law] v iReRmLE LA (3D, ZHIPHENRa@ETT s, —
BaREQTY —OEMOFTLIEESHZ 22 LT, MBS NLTHEICLST
M e 5 2 EAREIC R D 3,

orakEn Y —HEROROEBRELIET - T, B atEn Y —HiE
L, BROLPBREHEROBE TERIN, — I RET Y — MG & MmN
BT =Y R MlAEDEL ) b DTT, B MYIZIE Cheeger & Simons 12 &
) 1985 FEITEA S, Z D%, Freed, Moore, Segal 7 & 12 X 1), HOEGRICE
F5 [BROT7— V8] 28tk 588 L LTSN E Lz, FRiC
WA TR WIBOMERORLBIZEZTH Y, teo0fsrarEny —HHT
HoTHERA W RERSH D 2 5, RITLPREERK (R LIHERT)
L o3t [4] 2BV, [7o V34 v O-ERE] 12X 25 K, KO #
MO E'TIVELSZE L. 72, EREO [1] 128 W TIXM5 Anderson
MAOETF NS G2, THICHHLOBGED [HDEEE] & LToMRY»EH 1) £
R

FE T DM, Atiyah-Singer DIEHE IR £ OB T EMUTH 5 Atiyah-
Patodi-Singer D EFUIRY L THRFWELFEHE L LR 127 Vv — T TOMIEEIT-
TwE$ ([5],[6], [7], [8])o &b 53 & 2 72 MBS 2 BRI 14T\,
WY TBIN DRI, T EEI 3 - TE TV 2 =R E L3 0BGy
DHE Lo TVENEEZTVET,
[1] M. Yamashita and K. Yonekura. Differential models for the Anderson dual to
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bordism theories and invertible QFT’s I, preprint. arXiv:2106.09270 (2021).

[2] M. Yamashita. Differential models for the Anderson dual to bordism theories
and invertible QFT’s 11, preprint. arXiv:2110.04828 (2021).

[3] Y. Tachikawa and M. Yamashita. Topological modular forms and the absence of
all heterotic global anomalies, preprint. arXiv:2108.13542 (2021).

[4] K. Gomi and M. Yamashita. Differential KO-theory via gradations and mass
terms, preprint. arXiv:2111. 01377 (2021).

[5] M. Yamashita. A new construction of strict deformation quantization for
Lagrangian fiber bundles, preprint. arXiv:2003.06732 (2020).

[6] M. Yamashita. A lattice version of the Atiyah-Singer index theorem, Commun.
Math. Phys. 385, 495-520 (2021).

[7]  H. Fukaya, M. Furuta, S. Matsuo, T. Onogi, S. Yamaguchi and M. Yamashita.
The Atiyah-Patodi-Singer index and domain-wall fermion Dirac operators,
Commun. Math. Phys. 380, 1295-1311 (2020).

[8]  H. Fukaya, M. Furuta, Y. Matsuki, S. Matsuo, T. Onogi, S. Yamaguchi and M.
Yamashita. Mod-two APS index and domain-wall fermion, Lett. Math. Phys.
112, 16 (2022).

HEBE  YANG, Yu (BER#%f)

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:

The geometric fundamental group of a pointed stable curve over an algebraically
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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 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).

[1]  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.

[2]  Yu Yang, Tame anabelian geometry and moduli spaces of curves over
algebraically closed fields of characteristic p> 0, preprint.

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

[4]  Yu Yang, On topological and combinatorial structures of pointed stable curves
over algebraically closed fields of positive characteristic, to appear in Math.
Nachr.

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

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

(7] Yu Yang, On the existence of specialization isomorphisms of admissible
fundamental groups in positive characteristic, to appear in Math. Res. Lett.

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

[9]  Yu Yang, Moduli spaces of fundamental groups of curves in positive
characteristic II, in preparation.

[10] Yu Yang, Topological and group-theoretical specializations of fundamental

groups of curves in positive characteristic, preprint.
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F = ¥ A FORENIZERT (£ 2 F) PhD 3.11.1 ~ 5.3.31

- Dynamic and Fault Tolerant Algorithms
UEASE

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.

Benoit Guerville-Ballé KR—KZF (75 R), I TV K (A1) PhD
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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
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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.
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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
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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

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.
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R Hall 145D 58022 (4 B HIH S HR
(Geometric construction of derived Hall

algebra)

p-iES YT LT 4y ZREIBIT S 7105 4
Arthur BIOFRBL O Peog

(Determination of Arthur type

representations of p-adic symplectic groups)

74 a7REORERTY I T =5 BAE iR

Mz onwT

9 HEFAME

HIE EF

-

H
=
s
St

HEEK - %
ToRH

ek - B

—a—3d—7
PN R
Ab=—==7
WV 7Kg

12.15

1.26

KEWFZEFTClE, HEDOT—~<IlconC, HLEFAFEEDO A, ¥H RO
e, VURY U AERRE, ZEOKFFHFEIITON TV 5,
2021 4EFEIE, RO ILFEFI A ZEEE AT bz,

9—1 RIMS #F#H%E (AFE)
WeieEE WERARE

1. Intelligence of Low-dimensional Topology

KL aE (141 )

2. AR O H B

JNE Al (27 %)

3. BB & AU 22 o AT

W EE (90 %)

4. —RACAHMAT 2 OB & GEO B & o HE

SF BN 394)

5. WEFRHEERORIDOMER & Z OIGH

Sl ol (157 %)

B®HoB

2021. 5.19 ~ 2021.

2021. 5.24 ~ 2021.

2021. 531 ~ 2021.

2021. 6. 2 ~ 2021.

2021. 6.21 ~ 2021.

5.21

5.26
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10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

o MR RGR & B S 2 BAMRE ST 7R ORI L Rl G

R SCE (694) 2021, 6.21 ~2021. 6.23
Higher-dimensional algebraic varieties

MBI B (614)  2021.06.22 ~ 2021. 6.24
T iR O g O AT A

i Bt (120 4) 2021, 6.28 ~ 2021. 6.30
FFNRRAT & JERIAAR 53 i FEak
Bl T8 (105%4)  2021. 7. 5~2021. 7. 7

I

TR & SR O BT

B EE (1184) 2021, 7. 7~12021. 7. 9
) —HE, BHG B L R0 RS

B FEsE (824) 2021 8.10 ~ 2021. 8.12
Bl fom Lo By &S H o3k

#®iEE JESE  (534) 2021, 8.19 ~ 2021. 8.19
AR R B O FEH

B —#& (894)  2021. 8.25 ~ 2021. 8.27
By 7 b7 L ORI BERMICE S 5058

&7 HEE (804) 2021 8.26 ~ 2021. 8.28
T 2 ¥ LIERB L 0SG5S T)F R R OB A TR

1 R (734)  2021. 830 ~2021. 9. 3
TSR IFAHT & 2 DS

HE  IEF (118 %)  2021. 9. 6 ~2021. 9.10
HHEATEOFERIE 1

mrill RS (300 44) 2021, 9. 6 ~2021. 9. 9
T 7 A F v AOBIRENT & DB H

R e (26 4) 2021, 9. 8 ~2021. 9.10
Bt onfse

EH E# (514)  2021. 9.13 ~ 2021. 9.16
R ARAGHOILAY - BRI IEGE D & EEMWISH £ T

A EfE (96%)  2021.10. 6 ~2021.10. 8
524 WKB AT, @R, /o vy = iRk e 200

=R OHFE (126 4)  2021.10.11 ~ 2021.10.15
TRV ARG & 2 D

H% IR (98 4)  2021.10.12 ~ 2021.10.15



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

EBDOEEGTIZB T HIFEDMER

=i

2021.10.12 ~ 2021.10.15

2021.10.18 ~ 2021.10.22

2021.10.18 ~ 2021.10.20

2021.10.25 ~ 2021.10.27

2021.11.10 ~ 2021.11.12

2021.11.15 ~ 2021.11.16

2021.11.16 ~ 2021.11.19

IS DF 72 7 BB A1) T

2021.11.17 ~ 2021.11.19

2021.11.29 ~ 2021.12. 3

2021.11.29 ~ 2021.12. 1

2021.12. 1 ~2021.12. 3

wH B (564)
AR B L OB & ok

A B (117 4)
NG =2 T A F I AHET BT 27 LT

WS wiE (129 %4)
Banach B¢ F O fRA7 R & 2 0 B

KI ER (50 %)
WO TI R OEMENEER & € DG

Wik MR (82 44)
AHEFEIREE T2 81 2 BRI EHE O 37 R

HFE BT (39%)
AR B L O BIR T % A6

A ®EL (724)
TR & BOEALY: B

HHOATE (99 44)
Arithmetic algebraic geometry and mathematical physics

A B (135 44)
W G BROR RS L€ DIGH

it HERHR (70 44)
AT v - BEEER & £ O

LiE A (79 %)

TV T s B B B ge
Pan Asian Number Theory conference 2021-Kyoto

R (193 44)
FEFE ARG ME AR O B AT

miIlL A (65 44)
BTHOHI L Z 0N

g Sk (66 44)
FEARTEFRAT S & O IRAT ZE DO TSR

AP G (40 £4)
ETIVEERIZ BT B M E & RITOE

R &% (38 44)

2021.12. 6 ~2021.12.10

2021.12. 6 ~2021.12. 8

2021.12. 6 ~2021.12. 8

2021.12. 8 ~2021.12.10

2021.12.13 ~ 2021.12.15
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39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

RE R & £ DSl

MR H— (215 4)
BWERNFEAROHM

N EH (90 44)
FER & BHR OB &S

i —JE (46 %)
Computer Algebra-Foundations and Applications

bk sl (434)
MR BT % e & FEH

P i (44 44)
RIEGEA, BRI L B L 200

HA I (115 4)
Tt 2 3 R B B O SERE PR

RUG Fim (127 %)
P - REGR - Bk & RTEARR A O JE D I

aROEEL (374
HRRFEO 2R BT Y —FH e T ORHM

MHE - WEZ (36 4)
AL O R

HoEFR (634)

HEkS 7L 7T 14 v 7 %kkMEE £D 25 1 22/

WT KA (18%)

2021.12.13 ~ 2021.12.17

2021.12.13 ~ 2021.12.17

2021.12.20 ~ 2021.12.22

2021.12.20 ~ 2021.12.22

2022. 1. 5 ~2022.

2022. 1.24 ~ 2022.

2022. 2. 1 ~2022.

2022. 2.16 ~ 2022.

2022. 2.16 ~ 2022.

2022. 3. 7 ~ 2022.

2022. 3.14 ~ 2022.

AR & o AR — R - R R RO E S5 —

LR K (84 44)

9—2 RIMS £FEE (FIL—THA)

1.

e tHRAERE
M & O IR B T OB 7E D HE
NE fk (44 40)

2022. 3.14 ~ 2022.

BB

2021. 5.17 ~ 2021.

2. HIRZ S 7 EO®RT T4 — 27 ERTERET NV ITY) X L0

3.

e R (50 %)
AN E BB 7)) v 7
B EBk (23 4)

2021. 6.14 ~ 2021.

2021. 6.24 ~ 2021.

1.7

1.28

2.18

2.18

3.18

3.18

5.20

6.16

6.25



10.

11.

12.

13.

14.

9_

1.

2.

HIE EF

¢

e bt 3 —

BEF I (174 %) 2021, 8. 4 ~2021. 8. 6
Symmetries on polynomial ideals and varieties

(Tandem-Workshop 2021 MFO and RIMS)

I OB (214) 2021, 9. 6 ~2021. 9.10
HE AR O R & F O JE 5D

s 3681 (56 44)  2021.11. 8 ~ 2021.11.10
BT 2030 b =7 V2§ 2 BELE R B & OSBRI AT o0 38 B

Kl FHi (40%) 202111, 8 ~ 2021.11.10
VERRBRRZ BT 2 51 & ENEE

M K (6444) 2022 1.24 ~2022. 1.26
B B2 SRR 09 B SRR O BRI B X OB fRAT kS

T2 Hl 54) 2022. 1.31 ~2022. 2. 2
)V I — FHEG ORI O

B A (B6%) 2022. 2.16 ~2022. 2.18
75 7 DR EORIED G 2 5 NERANDHE

HE ME (33%) 2022, 2.28 ~2022. 3. 4
NA Xk &Rt RE)

N fE— (254) 2022, 3. 7~2022. 3.9
AT W E O K AT

M #e (70%) 2022, 3. 7~2022. 3. 9
Nonlocality in Analysis, Probability and Statistics — NAPS
(Tandem-Workshop 2021 MFO and RIMS)
KOHATSU-HIGA Arturo (52 %4)  2022. 3.21 ~ 2022. 3.25

3 RIMS £EHFR (JIL—TEB)
REs s BB
Hall MHD #Lift O
WA W (124)  2021.11.30 ~ 2021.12. 7
(RIMS FE[FEBFZE (7 v — 7R A) (22500 L C9h)
BRI BT 2 ELRIRE
WA W 2f) 2022. 3.18 ~ 2022. 3.30
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9-4 REHRS&
FERET

9—5 RIMS §BE+t3IF—
stz I=| mMEAES B Ei
1. ABERAT & R 2B B Hii oM I
7 E W (824)  2021.10.11 ~ 2021.10.15
(RIMS FL[RFZE (7 v — 78 A) 1225 L CEN)

9—6 RIMS #&MREEIF—
iiEar =] iR =] H B
1. International Workshop P-positivity in Matroid Theory and Related Topics
KIRILLOV, Anatoli (49 44)  2021.10. 4 ~ 2021.10. 8

9—7 FFEIEERMR
P30 AR EE © D EIFRILFEFIE - LFERFFER LI, SPROTAE R
TEEOUPEICED S RFAFMHFEO—RE L TfToT&727 0y =7 ML
FH A BARRHTE R ZEE T IS S8R &, 5 S 23 RO ZERISIH - T, K8%
FRESNTE TV 5,
SHMIEE
[Mathematical Biofluid Mechanics]|
(Hl#%kZ B Lisa J. Fauci, Tsuyoshi Hirashima, Makoto lima, Takuji Ishikawa, Kenta
Ishimoto, Hiroshi Kokubu, Masato Yamamichi)
sRag xR E H ]
1. EWORDINY =2 5 A F 37 A HEED S DR
aA R (45209 44)2021. 6.15 ~ 2021. 6.18
2. EWRAR Y AR Y A
R fE (Uh11944)2021. 6.21 ~2021. 6.24
3. Fluid mechanics in ecology and evolution
YAMAMICHI Masato (4} 92 4) 2021. 7. 5 ~2021. 7. 7
4. Mathematical Mechanobiology: X 1 / /NA 4 1 Y —Wf7E % 525 | 2021
PR (OF 126 44)2021. 7.14 ~ 2021. 7.16
5. Biofluid Mehanics of Reproduction
LisaJ. Fauci (#}59 %) 2021. 7.29 ~2021. 7.30
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6. WAL A F 37 AWEED T2 DI T
AA MK (UF113 %) 2021, 8.30 ~ 2021. 8.31

[(MERFRIRA/E T DT
(MMZER /Mg Bm, B IEC, MH E, W R 382, BJF 248, COLLINS,
Benoit)
e mERERE A E
1. Workshop on C*-algebras and related topics
NEEE (Ph48 %) 2021.9.27 ~ 2021.9.28
2. Kyoto Operator Algebra Theory Workshop
Benoit Collins (#}39 4)  2022.1.13 ~ 2022.1.14

[FEE2MEI 1 —F—BROILHV ]
(R ZEE 2 H#—. Ivan Fesenko, NIESCIC, EECFA, T, HIIHE—
HE, EH—HD)
sREl MERERE L
1. Foundations and Perspectives of Anabelian Geometry
FESENKO Ivan (4477 %)  2021.6.28 ~ 2021.7.2

2. MAEIE T — VAT & Z D)

2 O (UEs44) 20210 7. 5~2021. 7.9
3. FHESA LI a—F—HHENOF (WELWV)

2O (4448 44) 2021. 831 ~2021. 9. 3
4, FHES AL I 2—F—HHY I v b 2021

2 i (4448 4) 2021. 9. 7~ 2021. 9.10

[ E B R - EREN - X 271 DHE—]
GRMEZ=E KATH 224, Martin Guest, 1LH B4, /NP 3 /NME% 5E32)
HsREl MERERE L

1. —#At Hitchin R, JEUT AT & FEEREE £

KW Fis U477 4) 2021.11.16 ~ 2021.11.25
2. BRI, 3 T — bR & T REGR

KEH s (D479 %) 2021.11.29 ~ 2021.12. 2
3. HHE OB AT B B R FRME & 2258

KEH et (U438 %) 2022 2.14 ~ 2022. 2.16
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iV 25 L R VRN S

R 9 4R
SR 10 4R
SR 11 4ERE
Tk 12 4R
Pk 13 4R
SR 14 41
ik 15 4R
K 16 4R
Wk 17 41
Pk, 18 4EFE
K 18 4EFE
PR 19 4B
Sk, 20 4EFE
SERY 20 4F
SR 21 4B
Pk 21 4R
K, 22 4R FE
SR 22 4R B
ik, 23 4R
SR 23 AR
SR 24 4R 1
ik, 24 4E
S 25 4R
K 25 4R
ik, 25 4R
SERY 26 4F
SR 26 4B
Sk, 27 4EFE
SERY 27

AW |t (FE514) 2022 220 ~ 2022, 2.23
 PRATRAT & TR S R
KATH F=s (FF 139 44)2022. 3. 1 ~ 2022, 3.21

SFHZ2H _EOMENT & Lie HEOFRHL

LR BT DMOERA ) R WA 5 R EETh
R Db B B

POBHEFGR © Pl & o H
21 il o fRkIc bR Y —
WESRIAAT & Z DN
(e
AR B T 12 & B T RE A SR D5
Navier-Stokes FFER DI & Z DS H
Bam R ECR A 5 O 78

7 L7 — IR O BEERH S & EEN AR
3T — KRR & ATAH R O R
BEfE S & 7L ) X 4
FEENRTEIZ O WT
BT AF VA
I WM m i 7 A2 3K 0 2 i F7e
Boaml2 B 5 raR 5 s 2 ORI
LT w AL & TSR O R~ T 1T T
EMZHRB . Z0I6H
Hi/NE 7L & iR
HlE RS AR AT
e A BE OB E T Ak 0 S v G

TV 2T A M
KBBRE PR O T AET )5
TIEE5 1 BER &S OB R B
Bt L MR RHEE OB i e e HIR L C
BT RBER OWI%E
%—i—ﬁﬂt}f

PR TSR AL D 3 e B
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P 28 AR BEMTEEELIR DA T

PR 28 4 LT - RKORE

SPIN 28 AERE g iR AN A & SR AR AT

T 29 1 BT IO E L O RLOEE

P30 4R THAVEHFA L o B

A JC AEEE AL

A IC AR BEHGRE L E € 0 JE D

GH 2 FHBES AL I 22— T —HEROWA) (S 3 FREEIZIE)

A 2AREE AT & TR SR - AR & N - BV 2T A OB -
(41 3 AREEIZHER)

H 3 4E  Mathematical Biofluid Mechanics

A 3AREE EHIERERE & T DIGH

AR 3AEE FHES A b Ia— T —EHROW

A 3AEREE BT & RS - AR L RN - BV 2 T A DR -

T AEEE ESRTEOTIL L IGH

AHL 4R R RGRAER H

S SRR MEERERE L 2 O

9—8 EHEIURIIL
[7 2 73385 1+ 5 BERTT%E

(Research on number theory in Asia)

(Whgefizeds TR RFREEsetl #dz iR

WFgE4E 431 Pan Asian Number Thoery (PANT) conference 2021-Kyoto & \* ) Hl
TS5 HHBIMR L 7zo SIS 1 FE 1T 12 He B (H) & 55K
R2A7H (K) ~10H (&) 3438020 #BHEITo720 79 7 &
a2 b HE—RHTIHEL T A EEGRONITHE I L 2 & OWFEHR O #E %
FLLTTur 7oz HFMEBICOEROBEPHEOND L) IIAE
L7720 707 I AMIMBEREED A =D L ) g L, SEMH
rT s, Beasys, RIEERA % EREBERORR 4 50T BT 2 AT OW%E
AN BT B D D o 726
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(B> > TLIT4 v I SBBEEY 271 FM]

(Japanese-European Symposium on Symplectic Varieties and Moduli Spaces)

(WFFeftFes bl Ra: B gElE dE8d% TR

A TV T4y 7R R OBRLRE L ZDET 2 7 1 B2 T —
A L2 SRR R L 2015 SE L XY 2 HA L EU TREIE LoD S
nNTHY, SRITAEEE RS, FBakroaarMTiHED, S OWIEE D
R PE-EIAWRRZE o 72720, SEIE HAMTIEREAH KRS, EU T
|3 Bologna KFICK D&Y % 5, —od b EPHEREXOME (54 2
<) FHAMDS BUMOY TV A A TSI RERIERMICEE L, HRoOEI
Zoom & kI THCLE L7z MR CTEEILEITFER THRIZT TR, HARKMH
? 18:00-18:45 (EU I Tl 10:00-10:45) |ZEFER 23205 T, HAME EU M
D&Y% Zoom THIfkL T xiTo720 TORDHTEIMARE N TD
ERITHARTKRIBIZER T 2 &R, FEBINE O KREWERE RS DI
D, WEELRES CoRAEHT, ZREOZOOT - OIROFEIIFS S
L), LV HEMRESEOSHETHER L 72,

[HERMEIT & T DA

(International Conference on Stochastic Analysis and its Applications)

(WF7eas URRS: RepbeBlaanfseft #dx HEF IR

RIS O Ze1E, SHAICA> TEH AR HILE ZIRIZEL LAY & 5
TV 5. AEEIIERE T, HRENT L TOICHIZOWTHRHIZUTO 7 —
JiEE B E, ENThOpE TR T ) — N AR IKE L, 18
AL SR OBURZ WIS 2 2 L 2 By & L7z,

7 — : SDE & SPDE, Markov processes including jump type processes and measure-
valued processes, Dirichlet forms, Analysis on fractals and percolation clusters,
Random walk in random media and on random graphs.

BRTFEPSHBEL | FESE, F T4 Y ERNEET 5% EOHIGIZHE
bNTzd 0D, ESPLDOENES L, RO T — < O RIERLSTNE
] R %l U C B B OBFFE S & g LRSR O ERIBTZED & - 21 21F %
EWVI)RELBEBEERTEbDLEEZONS, 72, KRBT Sk &
2023 £ IZ[ARED AR FEFIE R =7 1 Y NT THBET A FETH Y, K%
T EF DMK e SER R SN o
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[Foundations and Perspectives of Anabelian Geometry]

(WF7efX3%% School of Mathematical Sciences, University of Nottingham Professor

Ivan FESENKO)

The workshop took place online and reviewed fundamental developments in several
branches of anabelian geometry, as well as report on recent developments.

In this five-day workshop, we had 16 speakers, who delivered a total of 20 hours of
lectures. Several afternoons were left for free discussions among speakers and other
participants. A dedicated Slack workspace “[ExpIUT21] Fundamental Anabelian
Geometry™ supported the scientific exchanges with asynchronous inter-time zones
discussions, documents and lecture notes sharing. Videos of the talks were publicly
made available to the mathematical community for the rest of the “Expanding Horizons
of Inter-universal Geometry 2021" program (until March 31, 2022.)

The speakers included major contributors to anabelian geometry, birational anabelian
geometry and birational anabelian geometry for varieties over the complex field.

These lectures covered a wide range of research fields related to fundamental groups
and anabelian reconstructions of the relevant scheme structures. The topics included
absolute anabelian geometry, mono-anabelian geometry, birational anabelian geometry,
and anabelian geometry related to the complex field.

This workshop was the first of the four workshops during the special RIMS year
“Expanding Horizons of Inter-universal Teichmuller Theory”. The sequel workshop
“Combinatorial anabelian geometry and related topics™ continued with the discussion
of anabelian geometry and had the particular focus on the combinatorial feature of

anabelian geometry.

[ Arithmetic algebraic geometry and mathematical physics|

(WrefdRE  RURS: JORATIIFeRT Hdx 6 B )

BRI B (BGm, Mo, BOiBie &) LD 22D
D, SRR FINICEEL T b, M43 RIMS HERIBIGE (KA <lx, LA
78 (S) [HE WY OB b ORBERMFOF R (MR FEE « HhHE)
OEY b —HITz T, R L ST 2 2 ER L, LR FEREHIH
WA 7))y FIERCTHIgEREZ T 72 Bime OMbHY) Tid, J-B. Bost,
W, S-W. Zhang &7 T 7 0 78O FEEAIEREZAIT - 700 MM L 5K
BYHEOHDY (X TV o T4y 7 EkEE I TR L) TiE, A
A, KEMT, hEE, ZARMS SWREELEEITo72. $72, KRBT
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X, BRE, BEKE, P, BREOPIIERET T2/ N T v K
X TIT-7228 b5 0, WAREHECIIEEDNL S L7z, T 0 MO
T, Bk, MR B X O B b B b B R A A T EIRR Y 72 58
BITH ZENTE, SBROWERADFINHIRENTZ,

[EEERIVET — NIV & ZDEM]

(Combinatorial Anabelian Geometry and Related Topics)

(WFFeas UK BT ZEnT dEBd% R —HR)

AWPGEETHNC BT B0, TREEB Y 5 HM%E S L7z, FEfEREE R HR
WU ToOEBYTHS,

£ 1THBIZE, MEEHRNET —NVEMOAGETH L5 LEAH—IKIC
L oT, HmEROMBFEEIITOIN, T2, HimOIEMI RS, FiZ,
BEHFO IR L o7z, WHUE EORE BRI 3 2 A s 1
27— PRBOMRICE S 2 HEE T, HRRERE T 72

K2 HHEIWZE, IR, BEHIRICE > T, SRR EB OB
=7z, FC APAEMIMEE C RS I3 2 AR 7 A 7 Lo AL
GO, LT, 20ISHE LTO, EEORBEMETH -7z, Bl
Bl A AT S 24400 7 KB O I ORI OGBS 2 AT D
N7z WIZ, ARARKE, RIBRT— V8) ofimE Hwiz, BUlinys RE
) =< VAT S 2 BURHEEE O RIA RSE ML S MER I B3 2 (LAR A R 7
0y y7Fgs—sFE FELT, ZOTNTA v Y AY v 7RO G L
Too L TRMAIC, BEHR—IBRIZE o T, SHRAIA Rl o0 e Rk TR i 22
DAL T DIEAREI NS 5 Lie D Lie RERIREED A2 HHEITT 5
v, EBHIKH FI & 2 REOWSEDME G- 2 bz,

EL3HBEICE, F9ROIC, BEEMED (CHEMZBELRV) FiF
AN E IR § 2 M AR 7 — NV ORI BT 5 » D
POFE, ZRIEORPLOER, € L GHEEwRIN AT A TILolE) GhEd
FER O DS, MR EE I L > TiThi7z, WRIC, M#HFRIE, 7as
YTA=T Ak a— T —HEOMBGAGERN - BRI RO LD
SEF - AT ST 2R FEORBORHE G 272, ZOMKEIX, rusy s
TA =7 LI a—TF—HPRINFTILELLOMEENHEEL T2 LD
bIREVWHE] THLZLEZHOLNIZTHLDOTHDY, IS —HOFFERIL,
HLERIZBWC, 77Uy 74— - 4 3Ia—7—HIILTEL O
REIIN TV HHEREN BT LD TH L, £ LTIk, EAH—K
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1285 Q&AL v a ¥ ] BT bz,

L4HBEIE, FIRMOE ERHARRICE ST, MEEHHNRY —H A
TR T 2 KB HIC L 2Rl ORI Sz, O,
Bmi 2o 7 — SOV B W CEEREHEZ R LCE [N = 27k
V) FEOMAEHIE T — VR 2 #H L, = SRS, o
GAEMIET —NVERMOBBEAGHEH T2 2 L2 L ), FHEGOH a7
FH LT, ARICHLE @ - BRI X 2B T 2 52 5 2
ERREIZT 5. £ L CTlifals, BLAERIE, a2z ko o A%k
AR D R TR 22 M D AR O/ AKE p W35 708 74 — 7 FHEIC
B9 2 FILICH &12 & 2 FSEDOWISE DL 2 17 - 720

S5 HBWE, FERMIC, MIRAEEICL T, MAeEmmET — NV
BAOWIIED, Yves André SKIZ & 2 fRFIEAFED HER OIS 22 W T OB
BEZ BbNTze RIS, BERIE, MHARRDY) — < S HEICABEY 2 50538
HORA REMALOYMER OGO LB T 2 SBIKE HIC X A RIED
WIEDMEH AT > 720 RIZ, Yu Yang K, IEAEFEPIA L OB A & 2%
IR OB, 4 2 BATHI G RO R FARTE 2> 5 OEICICB T % Yang [KH &2
LB DO — DML D 21T > 720 % L Tif2IC, Emmanuel Lepage K12
EoT, pitth Lo~y 7+ — FlFICSHT 20wbw s [JEEER LS
R | 12B99 5 Lepage [CH 512 & AWFEDfEHLFHE NS 2 5172,

[543 e & FIFES R

(Differential Geometry and Integrable Systems)

(WFFefgess  KRAN RS BerwigenT #dz K H )

RIFFeEL135 13 [ H AREEESFMIZEET (MSI-SI) %5 15 (First Shot)
ELT, BB LREEE LD, BRI & RS R OB A O
JIRFIRICOVWT O - L7 Fr—7213 T4, L OMELETHES D
HOBS TR L 22, AW ESTEe R THET 2 22 HiFL T
W72S, FRl T T A RAERGGEILR DN T B WA R DL T o 727
O, NEv AR FISRAIGESERR, W & BT OB O RS R L O
AATFZEIC R U729 2T, RIS > 94 VT, UoTE L
DAFENLZETRMET A2 & & ol AFRESTIE, HEkD MSI-SI &
DLBBAZZMEL, SHTOBMEDOT + AW vy a r OBz +45127%
F7ze Fiflaa g 4 ) AEGYEILROEEE 21 C, FICETREICE -
TIIMEDEREAT ) MRI» 2 VP L Tnd, HETOZMELZIEIES
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L otzds, DB ThHo722 05 X WIRELRFHZITH 2 kL
FEIELTWh,

[Banach IR L DRFFRIE & Z DESE ]

(Research on preserver problems on Banach algebras and related topics)

(BF7EEEE HriE ke BORFSR Bl ARG

1932 4F12 Banach 1%, = > /%7 MEREEZRM RIS S N EGRBAEO % T
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[ International Workshop P-positivity in Matroid Theory and related Topics|

(WFgeftFE RS HOANTITJEPT Researcher Anatoli Kirillov)

The main purpose of this Seminar was to collect together the leading specialists
to overview and present some new directions concerning the unimodality and log-
concavity in Matroid Theory and Algebraic Combinatorics. In particular to present
some resent result in that fields obtained by Professors J.Hun, P. Branden, T.Braden, R.
Stanley,N.Proudfoot, L. Mihalcea,..., as well as present and discussed some new more
general Connections in these fields (by A.N. Kirillov).We also several interesting and
influential lectures by T. Sasamoto,T.Miezaki, A.N. Kirillov, A.Wachi, So Okada.

We also had several Discussion Slots, which were fruitful and suggestive for further

progress in in the direction of the Seminar,
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TRZERT O FI4T4 & L Tl Publications of the Research Institute for Mathematical
Sciences] (LT Publ. RIMS) [ #7e65% |[ G708k ] 0 3 % 3847 L T2 5, [Publ.
RIMS] 1%, FATHTBOWIERRE AFE L, - TENAAO IR oW HE 12
R ANEOR % G2 57200 DHMEETH 5o 5540 % (2004) LUETERM AR
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11—1 Publications of the Research Institute for Mathematical Sciences
REEIIHIREOEMEETH Y, Vol. 57 (3/4), 58 (1) OFHLIIKDE B
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Vol. 57, No. 3/4 (September 2021) page
Preface to the Special Issue -+ ++ssrssrerrrrrrrsmmm 725

5. Sampei Hirosg, Takahiro Kawal, Shinji SAsAkI and Yoshitsugu Takel, On
the Stokes Geometry of Perturbed Tangential Pearcey Systems «=+«-«+-+- 727

6. Claude SaBBAH, Integrable Deformations and Degenerations of Some
Trregular Singularities -«««««-=---s rrrrrrrrrrress s 755

7. Tomoyuki ARAKAWA and Anne MOREAU, Arc Spaces and Chiral Symplectic
Cores ................................................................................... 795

8. Kiran S. KEDLAYA, Good Formal Structures for Flat Meromorphic
Connections, I1I: Irregularity and Turning Loci - -«x«-rerererrerereseeeeeee: 831

9. Morihiko Saito, D-Modules Generated by Rational Powers of Holomorphic
Functions ............................................................................. . 867

10. Toshio OsHiMA, Versal Unfolding of Irregular Singularities of a Linear
Differential Equation on the Riemann Sphere <« -« -«xxrereererrereseeeeeeees 893

11. Mauro Porta and Tony Yue Yu, Derived Hom Spaces in Rigid Analytic
GIOIMIGHT *# 7+ +#### s H e ettt 2921

12. Tony PANTEV and Bertrand ToEN, Poisson Geometry of the Moduli of Local
Systems on Smooth Varieties ....................................................... 959

13. Jae-Hoon Kwon and Masato Okapo, Kirillov-Reshetikhin Modules of
Generalized Quantum Groups of Type A ««««««wwesssesseeerrrm.. 993

14. Vivek SHENDE, Microlocal Category for Weinstein Manifolds via the
B-Pringiple -««wvrrreeessssrrmmrrrrnnrentntnsn -1041
15. Julien Grivaux, Derived Intersections and Free dg-Lie Algebroids «+«+-«=++--+ 1049

16. Roman BEzZRUKAVNIKOV and Alexander Yom DIN, On Parabolic Restriction
Of Perverse SheaVeS ................................................................. 1089

17. Kenji Fukava, Lie Groupoids, Deformation of Unstable Curves, and
Construction of Equivariant Kuranishi Charts «=««xorerererererereeeeeeeee: -1109

18. Dennis GAITSGORY, A Conjectural Extension of the Kazhdan-Lusztig

EQUIVALEICE ++++++++reerrrrrrrrersssissssssitiiiiiiiii <1227
(MEEEE © EAFH—)
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Vol. 58, No. 1 (March 2022) -++ssssssssssssrssssssssssssisniiiiiiiiii page
1. Victor G. Kac and Johan W. VAN DE LEUR, Polynomial Tau-Functions for the
Multicomponent KP Hierarchy «+-++++++++sssseeeeeeeesssessssssssnsnss 1
2. Christophe DuBussy, and Jean-Pierre SCHNEIDERS, Holomorphic Cohomological
COnVOlutiOn and Hadamard Pl‘OduCt ............................................... 21
3. Naoki Imar and Takahiro TsusHiMA, Geometric Realization of the Local
Langlands Correspondence for Representations of Conductor Three -+ 49
4. Gerardo ARIZNABARRETA and Manuel MarNas, Multivariate Orthogonal
Laurent Polynomials and Integrable Systems =+« -xeeerrrrrerememreerecenees -79

5. Frangois PETIT, Holomorphic Frobenius Actions for DQ-Modules -+« +«=x=xe-e 187
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B86  Algebraic Number Theory and Related Topics 2018
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RIMS-1947

RIMS-1948

RIMS-1949

RIMS-1950

RIMS-1951

RIMS-1952
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Shun ISHIT
On Isogeny Characters of Drinfeld Modules of Rank Two

April, 2021
Yuichiro HOSHI

Mono-anabelian Reconstruction of Solvably Closed Galois

Extensions of Number Fields

May, 2021
Shota TSUIIMURA
Construction of Non-X y-Indivisible TKND-AVKF-Fields

June, 2021

Yuichiro HOSHI and Shota TSUIIMURA
Construction of Abundant Explicit Nongeometric Pro-p Galois
Sections of Punctured Projective Lines

June, 2021

Tatsuro SHIMIZU
A geometric description of the Reidemeister-Turaev torsion of
3-manifolds

July, 2021

Arata MINAMIDE and Shota TSUIIMURA
Anabelian Group-theoretic Properties of the Pro-p Absolute Galois
Groups of Henselian Discrete Valuation Fields

August, 2021

Satoru FUJISHIGE
A Note on Integrality of Convex Polyhedra Represented by Linear
Inequalities with 0, = 1-coefficients

October, 2021
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Yuichiro HOSHI and Yu IIJIMA
Galois-theoretic Characterization of Geometric Isomorphism
Classes of Quasi-monodromically Full Hyperbolic Curves with
Small Numerical Invariants

December, 2021

Yuichiro HOSHI
Homomorphisms of Global Solvably Closed Galois Groups
Compatible with Cyclotomic Characters
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Yuichiro HOSHI and Yasuhiro WAKABAYASHI
An Upper Bound on the Generic Degree of the Generalized
Verschiebung for Rank Two Stable Bundles

January, 2022

Shota TSUJIIMURA
Birational Anabelian Grothendieck Conjecture for Curves over
Arbitrary Cyclotomic Extension Fields of Number Fields

February, 2022

Akihiro GOTO
Congruence Relations Connecting Tate-Shafarevich Groups with
Bernoulli-Hurwitz Numbers by Elliptic Gauss Sums in Eisenstein
Integers Case

March, 2022

Tomoki YUJI
Category-theoretic Reconstruction of Schemes from Categories of
Reduced Schemes

March, 2022
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