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K#D2EBIRETHENWIRE, C* BITHT
% KK FOEGRNLIEEIZDOWTZEATN S,

(B AIHAR) JT 3 v R8s MRS B A4
72 KK B2KRD 73 Kasparov BlIZiZ, HW\IZ
Wi T 5 ZfAEEEE ) A RVIEEP NS, &
T ZHIZEH U, tensor triangular geometry &
ZD KK HERA~DIGH 2] ICHZ@EL TH7,
LirlL., ZZTEIZEZXDNLTH S (tensor
triangular category & L T®D) ARXRZ +J L%,
62875 Kasparov B2 USRI ZRIL T THRAR
SHEBFEELVFHEEE DN D,

—Ji. BT a7 MREOERTR S RIEM %
BEATRCHRAER KK Bt 52 5HNTE
%, TN b Al #EEZ 3 5 Pontrjagin
BEFD &SI, @A YT S AL £ DN
KL THZ 7 Kasparov B [A 2 2 BB A H3FEAE
TN, ZHERATT YN0 NEEOE- & RIEM
& DOETD Kasparov BRIt OREEE LT, I
ARG SR EI NS, [1] ITRVWINnEFA
72o T DRMEITAEIIZIX Kac system (2889
% Baaj-Skandalis B IZ & D EX 5N B A, Z
NIZDOWTIE [4] 25U 7=,

7z, [1] TREAME OV TIXERE N
SNTWRWA, (3] Dz — LT 5HT, &
FravnNs FEOERPRIEAOL G2 G0, B
W ADRATA VNI S EFEIZOWTIHZER
BaIciE, BRREAEEAATORERMEE 25
HE R,

B3R 1 F

[1] S. Baaj and G. Skandalis, C*-algébres de
Hopf et théorie de Kasparov équivariante, K-
Theory 2 (1989), no. 6, 683-721.

[2] P. Balmer, Spectra, spectra, spectra - Tensor
triangular spectra versus Zariski spectra of en-
domorphism rings, Algebr. Geom. Topol. 10
(2010), no. 3, 1521-1563

[3] R. Meyer, Equivariant Kasparov theory
and generalized homomorphisms, K-Theory, 21
(2000), pp. 201-228

[4] T. Timmermann, An Invitation to Quan-

tum Groups and Duality: From Hopf Algebras

to Multiplicative Unitaries and Beyond, EMS
Textbooks in Mathematics, Europian Mathe-
matical Society, 2008.

BEERES
1. KK Bl & 2 22BN B & I2 DWW T, B
M2, 84, 2019 4 9 H.
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BRI AMER BOERE HX B 1 E
R R
AFRERBY—MRFVREY YV = ARLERIZD
WTHIZEZ{T>TW5b., RFILRY Y F—=T AR
Z =¥ Thomas IZE DV EAINAZ=ZRICATE
YOLRE LD NEEEZ2Z 5] LAEETH D,
LZERBEEDOEY 271 Z2MD LD H 2BMTE
AT oNT=A 47— HELTEHEINE. In
- VHERIZBIT XY v Y VAL BRI
2B B2 55D THS. aFETY —
IR FIVRY v b= ZARZEE L1 Joyce 51T &
DEAINZZDOREBEIIHZEEDTHY, &
EEEEDEY 27 1 ZEH O ETHEY 1 2V %
v HabETEonsREREOBEIREDY -
LTREHIN, A VARV YT LTHRETY —
DRBEEM 72BN H -5, aRET D —1
FFLVRY Y N = ZARLEREDRTDRRI%Z
2 Z & THIEMZR R FILRY Y =< AL R
EETTHIENTES. aREBY—WRFIL
KY Y b =< AREEIZ U THER K> RY
V=R ALRERTHONT WK R E — ik d
LI LIFEBETHIEEZONSED, MERED
Hifhi e M8 720121 & A XM s T WA
WIRFBIZ B 5. AR TIARE I DA HE R D 4
ZEEE L THROND ISR ATEY VLA (B
FrENE) DI FREB Y =W RFILRY VY b—=T A
FEREFARDZ L 2HEL Lz, ZO5EIZIE
(FY NI MEERRD) EEFOEY 27 1 ZEHI
HRRMEDNHD7-DIZMEOMEEIZL A C K
HWIBIELNTE, £/, HEEOEY 27142
MIAHENE S R AR v 7 DR UNREEAD 2%
fIZ WS WP T Witk &2 KD, ARAFSEIZB W T,
HWODR 1-TIVT 4 VEREAZy 7D TH
REROREMOMEY 1 2V BarEn Y —N
EEMORLVIVLA—T FERY—LFARIZRS &
WOREREGD Z N TE G ITHEfMhTH
%), Z O#ERIX Davison 12 & b i D RELD SR
TIFA I Nz RotE L 2 KISt 3 55D TH
O, JEFRE O (3282 N EEED) HEEROE
VagA EBEOBRY A NI FET Y —=RIED
B OBEEDOEY 2 714 EBRIO R LIV LA—T kK
TOY—rEMIZRE I RAHTS. ZDE
XEFEEO IRER Y- RFL RV =%

AREREFTANDE D A THEILEETHLLFZ
SN, SRIFLEED TN, S K %22 BRI
FARBZ T, BErHEO aFsER Y- R L
Ky v b= A AT 3
FETHD. £72, FOFHER (KBIRTETLE
H) BZHBERT M LARMO b Aimd L
MTELHEHTHY, PARABEZHAWEZAA T —
HOMEKZ — b d 5 Z & TIRARFEASE A HE AL
TEB5LWVWS FPRELT, RlZRGEIZDWTEE
HU%Z. ZOFRIIREREEBZ TR0
BERERBTE2EDOTH Y, SEOWFERET
H5.
WEEREES

1. Global dimensional reduction, Perverse
sheaves in enumerative geometry(short

talk),
ics(Germany), 2020 4% 2 H.

Hausdorff center of mathemat-
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Langlands FA813#E AL ATIZIRIE T N TLk
B2 TR - BB L TE 2 2R R
¢ Galois RIELDES D E 2 ERTBHDT, M
FamDIEA AL - Mo AR ZEDTED
HRTHD, Lo T, BTG & RIS
FIZAMATS B & S IZFEAT Langlands Xt & K
Langlands G DBGA ® 5. Langlands F48I
RIBS N TLLRZ OIFZE %28 U CTHERD FE R ICH
AL, E/EETIEE Y DMEEDEIZE Y FE
it Langlands X & A HESL X 41, F 7z Scholze & D
HikbH 0 2 OHERIIBMINEEBEL X< LoT
ETVWD. ~ATRBIROEHEL DO, R
EIZDWTIFAHEEAR ED GL(2) oHATT S
R TR\, KRS V7T v AR D
WThH, Z0EMKNRFRIZDOWTHEAfThI
TWVWADBIETE ZERITIFMR I TR, FA
DIFRETIEINSDHSIZT T —FF5ZLT
Langlands $48% K D EEL TWE 7 WEEZT
W5,

FREHE & DX I F — TIE Scholze 12 & %
Langlands-Kottwitz @ /5% ® modular #ifE~
DRAICET X EZ@E L7z ZThEz@l T
GL(n) ORI v 7T v X5 2R O AR PZ iF
ML SBDMFED S 2 RED L Z LV TE .
Scholze DX Ti& GL(n) DREAFT ¥ 77 v X%t
I RERIZBI D B R % o 72 0%, S BRI ER
Tl & DI OMEZ K S . BARKIZIZRATZ v
75 v XG0 EBAEKEBRZ DD (Deligne-
Lusztig ZRA7R &) IZDWT DX E 7 4 1 —
U7z. (usual) Deligne-Lusztig Z MK IZEE T IE
RIGROBEZM ZFEBL TH O, BERAR
THdLEZSLNTWS. I T affine Deligne-
Lusztig ZRERIZDWTH, o-centralizer J, D
affine Deligne-Lusztig ZRRDFET YV —IiZ &
LREIRKVIZHKZZZ6NEHDTHD. —
75 affine Deligne-Lusztig % kk{k 0 a2z it E
X usual BIGE L LEARTIEZ2IZHLL, o T
ZORBRMIEE S R LSO TWARW. FA
DOWFETIEFE 3 affine Deligne-Lusztig ZRkAD
FKHROVEE 2 FHARDD, ZDOBRESNFHERD
Langlands FREANDOEMZHERL TWL. 2D A

I TOMYEIE Ivanov HI2& > TITbNTED, %
No DETIMIEESEIZL D DD TINL
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BEEREER BOERIFEER BEEEE 14
R R

MMM & BTN EEEZHETOT 2 E
M L T, Gauss-Bonnet @ % # X Hirze-
bruch-Riemann-Roch OEH R LD H 25, Z
NS IIHRBEHORNGRBETH S, BRERD
FEFH IR 2 B DR SN T WS DY, ZD S B
KR FEOEM % H D72, Feynman-Kac O
AR EEN S Brown #HEH) % W 72 B D 2R
"o L, R AR % HERIRCD5E 1Z#EAH
9 % /1D Circular symmetry and stationary-
phase approximation (M. Atiyah, 1985) % Lo-
calization formulas, superconnections, and the
index theorem for families(J. Bismut, 1986) iZ
BARSNTWS. FEARNFEZEMTORS %
EEMTOMATERRT DD, TNz — T2/
FOBATERARNIZHAWS Z & THRETEMLE
LNBENVIBHLDTHD. —RITBERHMLTL
EORICEKRDOTETHL 0D T, MRXTD
FRMTIZRR 2 RISV H B L HFFLTWAB. F7z,
FRBUEHL I Heat Kernels and Dirac Operators
(N. Berline, E. Getzler and M. Vergne, 1992) (Z
WRENTWDB &Sz, FEEM LM ERZ#A
L BRHDIBEAREES ZenTES. 20D
WA EARIFEE SN oA VG ICHET 5
D7D, A VUGS O AHREE D & D &
SIZEMNIHEET 2002 Bk H | Topics
in the Homology Theory of Fibre Bundles (A.
Borel, 1967) 7 & T/ $ZE [ ORI 12 D\ T HLfig
EHWDT-. 5T, MTFOMBEERIZSBMLIZZ
ETEDRVBFMBR 2R LN TE .

o H23MEAL ZF ¥ — (2019 4 6 H 8 H,
FER R SR AR TR ST

o H24FHFHARVZF v — (2019 £ 12 H 8 H,
FUR KRS 7)) B T i i 5o )

o 2019 FEERBGY v RY U A (2019 F 11 H
12H-15 H, ¥ v 74 Zh+IH)

o RIMS ILRIWIZE (RFIEY) [RBiGm & £ DAL
PR (2019 457 H 9 H-12 H, 0
FRNTRIFSERT)

e The 2nd International Undergraduate
Mathematics Summer School (2019 4 7 A

29 H-8 A 2 H, BIFKY¥)
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1. B 4 R LR D Seiberg-Witten B
2. Atiyah-Patodi-Singer ® F&%(eH
3. Seiberg-Witten Floer Homotopy Type

WIZDOWTHIBR L 72, F7-, 205 2RI 5 DI
MEILRMAS AREAR DA Y —ORERE V7R
MO MR % D T2,
ETEF23 20 MY ZIZOWTIEFIZHEL
L.

B 4 IRTCZ AR D Seiberg-Witten #i &\ 5 D
&, P4 RuERIROWM G IZET 5 AL 8
% Seiberg-Witten A= &\ 5 IEFIE RIS 5
BAZHWTHKT2HAmTH L. Mlkzns
AEEE, b BIETH S &S 4 RGE R
D Spin® HEEIZH U TBEZRIALZETH 5.
(B DT =1 0L 2D LENILED B,
TN nTE L. ) THIXRD X S KT
5. Spin® 20 DEET B &, £ IIT Seiberg-
Witten SRR & WS RN AREANEELD.
DO FRRRDORERMTIET — VL IXN S B
fEHLTH D, 2DEHATE S & (HFRERDEY)
BEHOT) FRRTCOARSRKREIZRS. 0
EEVaTAEMEND. ZOERRIKDEEARIZ
HENIT FVKHDOE 1 F ¥ —VEHORNEREED
T72% D Seiberg-Witten fAERTH S, F7z,
Seiberg-Witten FREADEY 2 74 EfIZiEH
T 5D TIEA <, Seiberg-Witten 54 % & R T
R MVEBOBOBHETEBLZ IS St
% K BEOB DS % fF > TIRTTIZ DO W T OfEHR %
O s Z Tk o THHBMEED 10/8 AF
REREILNTES. AUEBEZATHEKIND
RZ & T Bauer Furuta AZERE WS L DD H 5.
(ZZTELIfINANZ 22T 5. )

RIZ, Atiyah-Patodi-Singer D EEHIZ D\WT
BT 5. Zhid, BAZHRAE L OEHEE-ZED
B eI N s EAMHALRECHIETES &
W5 Atiyah-Singer D F5HUEH O BT & LRk
ANOIRTH 5. BHRA & LR L oM E/EM
FIXZ D £ £ TlE Fredholm 1272 572\, 7z& %
B LD IE RIS ROt TH B, £ T

- >
— -
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ART MVERGMEL WS HOEFUTHEMAER
Fredholm 2§ 5. ZD k> HBBHREMEZHTZ
XA E SRR DR D DI, BT ERBIZE
WD) VR =L 5DIFTERDDITHYT S
(EBIEDS LTINS, ) 2D K512 L T Fredholm
IZ U7 FHAR ORI L HRIR LOMEOR S 7217
TR, T—XAEREVWIAELEEHEBWTE
I 3. Atiyah-Patodi-Singer O fg#E#L I ik
® Seiberg-Witten Floer Homotopy Type T{#
bihd.

%12, Seiberg-Witten Floer Homotopy Type
DFHBH% 3 5. Seiberg-Witten REEIZIXZ D
TQFT ik T& % Monopole Floer Homology &
WIBLDHDHDL. THIE I IMILERRIR Y 1200
T, Y xR E® Seiberg-Witten HfE%z 70 —&
AT Morse Homology D & 57t D %% X 5 H
#WTH BN, Floer Homotopy Type &\ 5 D172
lTho-T, TDHREBY—% L 3 & Monopole
Floer Homology 272D TH 5. Tk, &R
RITD 1% % HRIRITDZER D I EZRTELL L
T, o LWz - 72 & Z AT Conley index
EXIENDERRTCDIERD S 2 M %MK T 5
HiEE2HWTEOSNS, £z, RARKIZERKRTIT
WEANTYY Y X—ROT Y N%2 L DB &
ZRRAIZT U T relative Bauer Furuta A2 & %
MRTHZEeNTES. (ZDL EHBDFEIC
Atiyah-Patodi-Singer DfaEEMZ H\W 5. )

WEERES
1. Seiberg-Witten equation and Topology. #X
At 15—, 83 H, AHEKRF, 2020
2 H.

WINGS-FMSP Oif#Ei~D 20

1. WINGS-FMSP 720 5 ik & O i Bl % 15 T # B
At IF—~0Sn
ZOWMREZITSINU, BTF IR S ThE~
R EDORFEROEFHELE LTI Ia=
F—vavikeBIENTE, FEITHEI
ot £, HRDRKRIZODWTAHERER
TAY NZEWEEWE,
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HAD T > TWABDIREIZ T AYT 4 v 27 3K
E W Y — (prismatic cohomology) {Z DT DHf
KCTHD, ZNIFHDPELRE U T WD LG
FDOE, pENHEERIZOWVWTOMETH S, I
Bp THHAIRESHRAELICIIE A DaRER Y —
B LTZV AR vyaskEnY—pp iz
R—=)VIAREBRY =00, RBZHKRELEAT
BROWGH (DFED LI BEVEEEZREOHE) W
MG ZBEAL THBKIZY ALY vakEn
V—%FEZ5I LT, HIZEONTRWY, &
2 WL U 72 REE Bk 2 % 2 256 13@ L R
NEEFEEEZ 50T HE, ZTNOHDIFER
VM EE—T 5 &\ D AT Bhatt-Scholze
WCEOBEINEZFLVIFRER Y —HHTH
%, ixoaREDY—HiH L ORBEZSEL
DIZHEEE 2 W5 & OPEE R E & H S B3,
Bhatt-Scholze (2 & 0 7)) X~ 5«1 v 27 akER
V-t K S—LraFEOY—, BEHDOIY R
gYvareny—, BREHOpETZX—)L IR
EOY—, Ay AREV Y — & O IEER & GE
X7z, HIZ, pEIFEO I —HHIZOWT
BIADTONESND ¢-2 VAXY VI ARED
V=KW q¢-F - I—LaREQI-AHD, Ih
SMTV AT 4 v 7 aREDY— L EREIZER
LTWBZeMFEHEh, )X Ty 7 aKE
OY—%2HETEIDIZ - - T—2EEEZH NN
5 eDbhrot, HADPBEET-TWA I L E
LTI~ @ arEn Y —HEIZET 5 HANZ
FHEEX B OB DWW T OBR % ED 724, 5t
BIREE RS LV NUVEED T AT 1 v 79 A
FADEA, WEHEL AL T AT 4w 7Y
A MBI AR OEEROMHELZAAD Z LTk
0, pEHFRD—DOTHBE TV XTT 1y Ak
ERV—IIDOVWTOHmEEDLI I L TH D, ¢-
R« 7 —L8EKD (A-rings 12 & %) HEEIERALD
e e DBBEMEIZ DO WTHHRT WS,

LR 1 4R

11

WINGS-FMSP OiEBA~D 20

LOABZ2RIBREEHARIRE
(2019.10.26) T WINGS-FMSP Bk %ET A
Ry 7L UTHMUT,

2. HE B IR SRR AR 2 (2019.11.2) 1T
REHE LTEMU T,

3. AR AZZ—DEERHTH 2 2B
WARHE I ZJEEL 7=,

4. WEHEF £ I — (2019.10.31) IZBML 7=,

MELZREBZARY 72 LTEMTEHI 2
& o THARTITON D HUFAIISE & OB kS R
EMFIEA D FICET DERE LD HTIC
BUBZeDHRE LR, £/, I
B BIEENC ST B 2 21T & - THERIE
DEEMIZEDFBONSETRAED XS 124
KISHINZ DD, FEENSICBIEDOK
FRES PRI bN S E I D HELHS
ZLEMWTEE L,
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The University of Tokyo Fellowship

Graduate School of Mathematical Sciences, M1

Summary of Research

My research interests are the theory of group
actions and type II; von Neumann factors, es-
pecially the part related to Cartan subalge-
bras. Therefore, starting with the basic the-
ory of II; factors, I have been systematically
reading Sorin Popa’s book An Introduction
to 11y Factors, including theories of amenable
von Neumann algebras and Cartan inclusions
and most importantly, the deformation/rigidity
technique.

Popa’s deformation/rigidity technique which
was discovered in 2006 is rather important and
remarkable and it is related to group theo-
ries such as Kazhdan’s Property (T), spectral
gap and Property (H). I have studied part of
the deformation/rigidity theory and in order to
earn a better understanding of amenability and
“rigidly embedded Cartan subalgebra”, I stud-
ied Property (T) through the first few chapters
of Kazhdan’s Property (T) written by B. Bekka,
P. de la Harpe and A. Valette.

Except for the deformation/rigidity theory,
Sorin Popa, Dimitri Shlyakhtenko and Stefaan
Vaes recently studied subalgebras of the hy-
perfinite II; factor from a different point of
view. They studied the actions of amenable
groups and groupoids on diffuse tracial von
Neumann algebras and gave a complete clas-
sification of regular subalgebras which satisfy a
certain relative commutant condition. In the
proof, there are two important results. First,
when an amenable group acts on any II; fac-
tor by free cocycle action, the corresponding
2-cocycle is always a coboundary (Popa, 2018).
The other is that amenability of a countable
group is equivalent to each 1-cocycle being ap-
proximately a coboundary for any free action
on a II factor (Popa-Shlyakhtenko-Vaes). I
roughly studied their paper Classification of
Regular Subalgebras of the Hyperfinite 11; Fac-

12

tor and gave a presentation on the 2019 Func-

tional Analysis Workshop in Japan.

Conference presentations

1. Classification of Regular Subalgebras of the
Hyperfinite II; Factor.
2019 Functional Analysis Workshop, Ise-
shi, Japan.
September 27th, 2019. M1.



XTA Xiaokun
Graduate School of Mathematical Sciences, M1

Summary of Research

My project is to study Quantum Cohomology
of a Blow Up.

In the paper of Arend Bayer he used the
result of Gathmann proved that If smooth
projective variety X has generically semi-siple
(p, p)—quantum cohomology then the same is
true for the blow-up of X at any number of
points. See arXiv:math/0403260. We wonder-
ing if we can do the smiler thing for the I'-
conjecture. Which is to say if: If smooth projec-
tive variety X has I'-conjecture then the same
is true for the blow-up of X at any number of
points.

If we can prove the question we mention above
we have an new tool to find the I'-conjecture.
Semisimple Frobenius manifold have second
structure connection, which is fuchsian con-
nection, genereting the Gauss-hyper geometric
equation. The I'-conjecture play an important
role in computing the monodromy of second
structure sonnection.

This year, in order to do research on my
project, I learnt some basic knowledge of semi-
simple Frobenius manifold in the seminar ev-
ery week. I read the lecture note written by
Boris Dubrovin as a reference. See: Geome-
try of 2d topological field theories arXiv:hep-
th/9407018. T also took the courses of algebraic
geometry and the Representation Theory of Lie
Groups which will do a great help in my further
research. I have also started to learn the paper
of Arend Bayer in order to use Bayer’s tech-
nique on my research.

In the following year, I will read the book <Pos-
itivity in Algebraic Geometry> as a reference,
and keep trying to understand the Bayer’s tech-
nique. And use the knowledge I have learnt
to prove the problem mentioned above in some
special cases as my master thesis. I will also
try to work on the general case if I have enough

time.
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