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Seminar

I November 2022

2022.11.1 (Tue)

Geometry Seminar (15:00--16:30 [Venue: Mathematics Building 305 (and Online)] )

Speaker : Shunsuke Kano (Tohoku University)

Title : Unbounded sl(3)-laminations and their shear coordinates

Abstract :

HEOREEEDZER TH DY =15 —2E/(E. RO/ Z—(CKDERBFDPSL(2,R)-KIRZIERADEDLHRA LB X D. mEFIE=15 -8
&lE. ZDPSL(2,R)ZE—ikDEEffiLieBf (C—#t T D2HBMDTH D, Fock--GoncharovidEPSL(n,R)-F - &= S —ZERDBERMRER(CH LIS RS —
BECTENIRVESENMEZR DS EERRE UL, COUSRY—BEZEBLT. AEMESEZXR—23>0EMESFre=15—Z=Mo ~OE
HDIULEBMT ZENTE, ERICLTHEBOSIEZ15—E/MO FOEAIUMEE UTEREODAEMES =R —2 3 > ORBOFENREEIND,
ANET(E. Kuperberg. Frohman--Sikora’s(C K3sl(3)- R -1 AEDIAK Z RACPSL(3, R)DEBAEMEZTS ZR—>3> (DIFEFIR) EERE
L. ZNSDRK S ZEM (CTMEBEIREZED D C E TSR —BENAD 2RI D, FERHENHFEE. INEIE--BR(CKBsI(3)-RT1 >
BORWEEEZS5XZZEICDVWTEERT D,

REBEEEILKRZOABME EOHEHAZE (arXiv:2204.08947) (CEDL,

2022.11.4 (Fri)

Probability Seminar (15:30--17:00 [Venue: Science Complex A 801] )

Speaker : M #fF K (Keio University)

Title : BRMHEMORUBIE(C LD ETIUE

Abstract :

AR B E ERDMDRE & DS > 5 LIMEMBEFZIDRINRT Y > iz % 2T EAREL. S5CCOBEFENSRREUERRZRAE LT, thE
AN At & DIBMSEE NI E EBICEILTD. EVWDETIVEEBR T D. COETIVICEDWTENBEEROREREZEX D, Fo. R
ENDEOBIE(CRE D TBIMT D EARE T D E. TRITHIERICH 1T DRREEHROIEHEHINEKE EEABEEREORGFEN. HIERIMOE—A> MG
RB#zEL T 5N END KA NEARNENIND,

2022.11.7 (Mon)

Number Theory Seminar (13:30--15:00 [Venue: Science Complex A 801] )

Speaker : Yuta Kadono (Tohoku University)

Title : ZEC—5EESEHERYOJEHOBEECDNT

Abstract :

Z&EE—5ME (MZV) & Riemann zetalEDEEREZ L EL UL ERBOIRIETH D, %< DMZVICDWTEFIARANSHE DI SN TLVRLY
Mo WK DHDMZVICDWTIFEBREAEI SN TS, BlX(EBorweinK 544 (%, 19994 (C¥zeta(3,1,...,3,1) DEEEN 2 DD GaussiBLL IRk EIDiE
THREDZEZRITZEICEKD T, ¥zeta(3,1,...,3, 1) DN¥pINETOEEHE(CI2D EVWSHRRZSZ. 5. Borwein KSDRBEMDIBR S EESE
(. MZVOZIERFE THDt-MZVDH D RINDEREEN. —HYb ESNTCBRARE TRE D Z EA2FHT(TRUTZOTEBN T D. stHAE. COBREHEN
SEFRDIFFRMFEEMD HERD., RIS BRI D EICKD. Fo. SODBRZANDZEICKD T, ¥zeta(2k,...,2k) DEATZRRD
HIZRFRZRF/ENDZ ECDNTEIRRD,

2022.11.10 (Thu)

Logic Seminar (15:00--16:30 [Venue: Science Complex A 202 (and Online)] )

Speaker : Tomoya Matsumoto (Tohoku University)

Title : SilverDEIE & ZDEID

Abstract : Silver's theorem (in a context of descriptive set theory) is a statement that every H% equivalence relation has either countably
many equivalence classes, or has a " "totally inequivalent" perfect set(, i.e., the perfect set such that each two distinct elements are
inequivalent.) Harrington has proved the above theorem using the notion of Gandy forcing. we will introduce this proof works within ATRg,
a subsystem of second order arithmetic. First of all, we will see some basic results of descriptive set theory, including E% separation, codes
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for A% sets, etc.(Some of these results we will just introduce them and not give their proof.) Then we will give a proof of Silver's theorem
within ZFC and ATR respectively.

2022.11.10 (Thu)

Applied Mathematical Analysis Seminar
(16:30--18:00 [Venue: Science Complex A 801 (and Online)] )

Speaker : %H 45 K (Meijo University)

Title : TA(CBI I B Mahler FAR(CDWT

Abstract :

nRTTI—20 U w REFBAT, FERPALEFVRCAE ZOBMNMAZE X, ThENOEREZENTEDETZED%, volume product EIFER. 2L T,
volume product =BT 2EDRBEE X D. CONBEBOREXEFEARN(CRED>THD, NI, Blaschke-Santald DAEZER &L THSNT
W3, —7, RIMBOEENIME(EMahler (CKD T1939FICFREIN, 2R TDiHBEICMahler BE(C KD TIEBAENTULD. AREK T, 3RTDHBED
Mahler FIEDFERE, BET DEEZBN LI, 128, AARE, NIBR (FWAF) EOHEAKRICEDL.

2022.11.11 (Fri)

Algebra Seminar (15:00--16:30 [Venue: Online] )

Speaker : Mikhail Bershitein (Landau institute / Skoltech / HSE / IPMU)

Title : Cluster algebras, g-Painleve equations and quantization

Abstract :

There is a remarkable relation between Painleve equations, combinatorics of the affine Weyl groups and geometry of rational surfaces. In
particular, each g-Painleve equation corresponds to the action of the affine Weyl group by birational transformations. It was recently
observed that such transformations can be obtained as mutation of cluster varieties. This leads to the natural quantization of the Painleve
equations. Another important feature is the remarkable duality between the spectral curve polynomial and Hamiltonian of the Painleve
equation.

Based on joint works with P. Gavrylenko, A. Marshakov, M. Semenyakin

2022.11.11 (Fri)

Probability Seminar (15:30--18:15 [Venue: Science Complex A 801] )

% Two talks will be given.

(1) 15:00--16:30
Speaker : £5 35f% K (National Center for Theoretical Sciences, Taiwan)
Title : Mean-field behavior for the quantum Ising model
Abstract :
The quantum Ising model is a kind of model of ferromagnetic materials. In this model, we consider spin configurations regarded as
operators but not scalars. Due to this, spins are fluctuated by a quantum effect. When the effect is nothing, the model is particularly called
the classical Ising model. In the case of the classical one for the nearest-neighbor setting, it is known that the (magnetic) susceptibility
diverges at the critical inverse temperature and exhibits the power-law behavior on the integer lattice. In particular, its critical exponent
takes the mean-field value 1 in dimensions above 4. In this talk, I show some attempts to prove that the critical behavior for the
susceptibility does not change even when the quantum effect is imposed. Physicists believe this conjecture, but we want to give
mathematically rigorous proof. So far, we have obtained the differential inequalities for the susceptibility with respect to inverse
temperature. They support that the above critical value equals 1 with an assumption. Also, I mention attempts to derive the lace
expansion, which implies the assumption for the differential inequalities. This talk is based on joint work with Akira Sakai (Hokkaido
University, Japan).

(2) 16:45--18:15

Speaker : iH 8K K (FEBRIKAZFE)

Title : KPZETE = (CRA T DF/ERM

Abstract :

KPZER4HFRAEMRICOVWTHONZIZENHE TH D, HEERANTFREMEITINHETHDIEMNMSNTLVD. Matetski, Quastel, Remenik
(2021) (IKPZEIED SR =TT D L SNDDMBEO—EFZKPZEESRE UTEA L. FITHARICHNTE, EFILVEBICUNKPZEESRNES
NTWEh oz, BDRS, TERSKHIGERANDZET, Z<DEFIVCH U THERATEIKPZEESERDH D ILHDFEDBHFENHAHSN TS/,
UL, EEEOSFETEIKPZEEREZEBSDCENTEY, RERREE LU TEOTUVE. KREBECE, FEDEMEBIZIELTODTASEPETILICH LT
WA TEBKPZEIERERDDIZODFENESNIEC ERBNTD. Fie, LEOFEEFHI(CEHFE T ETHBAUETASEPOKPZA S —YU >0 D
BB F BRI FBEN T DEFNMEE (L DVTIRAR S,
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2022.11.17 (Thu)

Logic Seminar (15:00--16:30 [Venue: Science Complex A 202 (and Online)] )

Speaker : Hiroyuki Ikari (Tohoku University)

Title : A formalized proof of a type of basis theorem.

Abstract : For a fixed problem type statement, we can consider various kinds of basis theorems, which require outputs to be bounded in
some sense. In this talk, we observe one basis theorem, < 2-pasis theorem, and prove that for RT% in IZg.

2022.11.17 (Thu)

Applied Mathematical Analysis Seminar
(16:30--18:00 [Venue: Science Complex A 801 (and Online)] )

Speaker : JEA FIEB K (Ibaraki University)

Title : On general Caffarelli-Kohn-Nirenberg type inequalities involving non-doubling weights

Abstract :

The main purpose of the talk is to study the n-dimensional Caffarelli-Kohn-Nirenberg type inequalities, which are abbreviated as the CKN-
type inequalities. We will establish the CKN-type inequalities with non-doubling weights. For this purpose we introduce a class of weight
functions denoted by W(R+) = P(R4) U Q(R). The classical Caffarelli-Kohn-Nirenberg type inequalities are categorized into non-
critical and critical cases, and it is known that there is some kind of mysterious relationship between them. Interestingly the new framework
in this treatise allows them to be integrated and reveals the meaning of mysterious relationships.

Note:

A positive continuous function w(t) on (0, co) is said to be a doubling weight if there exists a positive number C such that we have
Clw(t) <w(2t) < Cw(t) (0 <t < 0o), where C'is independent of each ¢ € (0, 00). If w(t) does not possess this property, then w(t)
is said to be a non-doubling weight in this talk, and typically e '/t € P(R.,) and e'/* € Q(R.,) are non-doubling weights.

2022.11.21 (Mon)

Number Theory Seminar (13:30--15:00 [Venue: Online] )

Speaker : Ye Jiping (Tohoku University)

Title : An application of Grébner basis to determinantal ideals of non-generic matrices

Abstract :

A minimal free resolution is an exact sequence illustrating the structure of a specific module. The minimal free resolution for the
determinantal ideal of a generic matrix is given explicitly by Eagon-Northcott Complex, while for non-generic matrix the resolution can vary
wildly. In this seminar, I will follow a paper by Adam Boocher in 2012 to introduce an algorithm called Pruning Technique, by which we take
advantage of the universal Grobner basis to give the minimal free resolution for the determinantal ideal of a sparse generic matrix.

2022.11.22 (Tue)

Geometry Seminar (15:30--16:30 [Venue: Mathematics Building 305 (and Online)] )

X Please note that the time of the seminar is different from usual.

Speaker : /A F& K (Yamagata University)

Title : 3EXIFR T S0 > EENDBERUAM

Abstract :

FEEE, SAfRER. BEREK EDRERMAFRICIDARFSHE IS IEARFEY —BCDEKIRIT B EICKD, BRSO LTA—D %, $5T53T7>
[CRU D RENDVWEERRICKDERSNDEER CINRS BRI ENTEDS. LWLV TOHRUMBREENESNIZ, INZEEED 1 DELT. K
BETE RO T ZFRCHNT, STSZTUCRUITNE, RFSv)LEZNZE BEOT« UILERNSET) [IRE(FRSRME
FAZREERIEARE T DIES GEINT S IES) OBEUEICDWTESNIERREZM UIcL. REESBERDRNZOFEEK & OB
ICED

2022.11.24 (Thu)

Logic Seminar (15:00--16:30 [Venue: Science Complex A 202 (and Online)] )

Speaker : Tomoya Matsumoto (Tohoku University)

Title : Silver's theorem within a subsystem of second order arithmetic.

Abstract :

Silver's theorem (in a context of descriptive set theory ) is a statement that every co-analytic equivalence relation of reals, has either only
countably many equivalence class, or has a perfect set of mutually inequivalent reals. Harrington has proved the above theorem using the
notion of Gandy forcing. We will introduce this proof works within ATR, a subsystem of second order arithmetic which allows us to use
arithmetical transfinite recursion.
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2022.11.24 (Thu)

Applied Mathematical Analysis Seminar
(16:30--18:00 [Venue: Science Complex A 801 (and Online)] )

Speaker : #8R #82 K (Kyoto University)

Title : Existence of the 2D stationary Navier-Stokes flow on the whole plane around a radial flow

Abstract :

AFERTEF2 Re2TEMICH T DEENavier-Stokes FIERZERL, I>2/\0 MREZE DD/ (JZIZ UBEDMEN0 T(ERV) Sx#Rdi(C ERD
INETMBENIEINZ T TE DN NCH T DHBEDOFEEC DVWTIHAT D . AAKR TIFETDARERDAD D (CRE S RNBEEDS RN R Z MR (CHS )
TEX, ®AICK I BFourier #k#7wE A L T&Fourier mode & EDFfZZEITS. CZ TIFIMEBHEIRIRE(CBI I S Hillairet-Wittwer (2013) (CKDFE
=G ULDD, AIERRDFourier 1-mode [CHIFBIEFHIBEBATDF > tL—> 3>, W C2-mode (CH I DEHINRICKDIBEDNREZEB L
FIRR AN ZEA L CTREZBR T D. ARKRAS (EF1)IFRBEK (REKXFE) EORRARICEDL.

2022.11.25 (Fri)

Algebra Seminar (15:00--16:30 [Venue: Online] )

Speaker : Hiromu Nakano (Tohoku Univ.)

Title : (p,p_) BNUTL v NESRIERZRABDOINEEDE (C DT

Abstract :

pyEp. BEWIHRR2U EOEHETS. (py,p_) B NUTL Y NESVERAZRAEIZ Feigin, Gainutdinov, Semikhatov, Tipunin (2006)(C KD E
SNEWRETH D, Cy REREZ Rz I IFEENRIESERARREOAIE LTILHABNTWLD. Oy RERMEZERIZT Z NS, Huang, Lepowsky,
Zhang [CKDT > VILBIO—HEaMEA TS, £ TOEMINE IHFAREZ RS, MBEDE(C(ET L1 REDBENAD Z ENDH D . EEE [EVirasoro
A NEEAE B AN D BT ANBE DB R TE DABISE Z SR TE L, Rasmussen(2009)¥> Gaberdiel, Runkel, Wood (2009)(CkDEtEa=NTWeT1—>3>
RAIDEFHIIREIBRZ 5 X fo. ANGEE CIEEMMNBIOHRFEBDOBE™T L 1 REOEEREEBNT D.

2022.11.25 (Fri)

Probability Seminar (15:30--18:15 [Venue: Science Complex A 801] )

X% Two talks will be given.

(1) 15:00--16:30
Speaker : #3# JEF K (University of Tsukuba)
Title : Discrete approximation of reflected Brownian motions by Markov chains on partitions of domains
Abstract :
ARFEETIE, 10U REMOMEIE EDORTET S0 ES(CX T DRECLMNC DV TER D, FITHRTE. BERDOE TR EOBIS >S5 LD
— 0% AWZBHBUE D TON TS, RLADARTE. M- 0SS F AEZEDEEONEEEZ. TOLT. HIEHEES I LA —U%
EETD. DEZHNKTDESE. WIET DT 2FLATA—TDFMOINNREET S0 EENDHMICHINR T DIebDT+DEMEE5X D, AEE
(& BEFEINIK REARE) . ERFARKEOHERRE(CEDL,

(2) 16:45--18:15
Speaker : TH 3#& K (National Defense Academy of Japan)
Title : LK« UL ZERICHITDIEDAHTFIER & KiR=RIE
Abstract :
ARFBETIE. LWISAOBIRTILI TBIZ(CH T D KT« U I LERNSH D MERIFDIED S AD BIE (LY D _HojiEn Rz AR
BHIAFN A IND NMIIRBHERZBN L. TDBRENEENINEE OXFEEREEOBEICDVWTHARS, (Z.-Q. Chen (Univ. Washington) &Mt
if3%)

2022.11.25 (Fri)

Tohoku Univ. OS Special Seminar (16:00--18:00 [Venue: Mathematics Building 305] )

Speaker : iH & K (Meiji University)

Title : R77>HL AT )(T MENE < D ECESERROISHARDE LS

Abstract :

ARKTEERTICBITDHDEMEAFERREWNRE L, TORMINESERDFE, AAKCET D15, #nAZE(CREI IERZRETD. I THKRD

HERR(EBW-EMB OB SN /zKeller-Segel R, Bt ENZHSIRREEDENESERRTH D, HEXOF OMIRMENS—HDIEME (resp. &

fB) BREES—HDEIE (resp. IEHE) fFTHDEVWDSEFRMEZIED. EKUINERBROMIZ T AR EEETICHEIDIEMEANDETRAIS—H

BEREEH U, ZTIHS5EHEIND2RTEMD HENROKAIFIIRERE U TERIRS 1 F=ORZRFZHLEID)INT MEICKDANRD Z EQHE

WOBEEIRD. TIHS, IEBfE, FEELT D%, BIERDIERZRAND CENTIEEERD. CDFEmIC K DIRKHIRERBROFEENAZEE), BREUL<

(FHERXB THIERNEHIZ U DIHR TR T DL DREHETOME(CRETIMERZ/DICENTED. BENFEE, AAK TRVWZFED

RIDIGAE LT, MIAFFIR(ERERIK) &OBtinRais BB CRAT IRIEOHERMFRDERICDOVNTEBN T D. FHll [ FRREFICRND.
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2022.11.28 (Mon)

Number Theory Seminar (13:30--15:00 [Venue: Science Complex A 801] )

Speaker : Hiroki Imaizumi (Tohoku University)

Title : 7/R77> DLt —f¥E U EBHEHC DL T

Abstract :

B S (F. BFEZDERDIBECDODVWTREOS— & REOS—DMICF vy THRICKDEAENFETD2EDTHD. BHROEERZT D/R7>HL
PIFDK D —HHIREDTH D, A#E ClE. 1973FDRobert Bieri&Beno EckmanndiaX 7z 6 & (CRIBEDFEMBICDVNTHEBIT T D.
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