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Elliptic weight functions have been derived by using the vertex operators of
the elliptic quantum group U_{q,p}(sl_N), and identified with Okounkov’ s elliptic stable envelopes
on the equivariant elliptic cohomology EIl_T(X) for the cotangent bundle X of the partial flag

variety. Defining the fixed point classes on EII_T(X) in terms of the stable classes and basing on

this identification, we have shown that the finite dimensional representation of U _{q,p}(sl_N) on
the Gelfand-Tsetlin basis can be lifted to the geometric representation on the fixed point classes.

Furthermore a formulation of the elliptic quantum toroidal algebras and a construction of their

representations have been done. A conjecture on their geometric interpretation has also been
obtained.

weight function stable envelope Gelfand-Tsetlin
g-KZ



X C-19, F-19-1., Z-19 ()

L. ARFEHEIAOER

HHETFREE X, YV - N7 28 =AM (M RITEV)) %
ROERE L § 2 BRI & > TE £ 2 RKITCOMETH 5. i, HEEE 5235
AL ZHEFRE Uy p(e) (o 77 4 ¥ U —ER) (3, Drinfeld A+ 12 & > TEKX
LNz Fy 7HREBTH Y, g DNV —7REUC X 2 FEBIO AR LR T - LRI
%oTWw5. TNETONFICL D, HRXIG, MRRITORES U, ,(q)-IHED 5
FEPE SR (THREHIZE) ORERL, 2 W B & DBIFR DR, 15 MBI R I fig s 15
R RBEHT I AL, RSP RAMGREL 12V OLBE G IVEH, FME 751D
EMLZR E2IToTE .

HARORMANEBIL, hE (1] ot RIcRESNE LI, 774 VETHE
U,(9) DABRRICEBIOE L bRIA D [FZ K- LIRS 0, {ECRORBGRTIEF
WCEZ L OREZEHT 2 FELE LTS OMAEEDIEHZEDTH . #2132, Y
HSEIC BT BN, — VRO A v 28 v R VDR Y 2 5 1 22l AV | A
D kEDHZarER Y — LH—-HTE 523, 20 L PG MR &L ORMNIEZ F
99 % Alday-Gaiotto-Tachikawa (AGT) Wit %, MZarERY —~DY 1 7V 1
RET7 7 14 v V) —BROIEHDOHAE L 0 ) T TRMANRBGRORE L L TERL
SN, BB B T 205D — 2Dl 2 L Tw» 5,

B ERYERBER IS B\ TE, Grojnowski[2] # Ginzburg 5 [3] 12 & © < 2> 515
B B2 (BHEFRE) oRZFEMHaretny — LolRnrEInT
W7, BEICERUD e I NS FTIRIEES> T o7, RZICZ2 D, AGT Mt
DY E LT 5 RILP 6 RIGDHENIHT — P HEwmD A A% v F VR & &1 )i
T RDRIGDIFEDTEFEAL L, Okoukov 5 12 & % stable envelop % > 72 & RUEL
(BB Y (9) (¥ > X % v) L= MABBA U, (g) DMMENIREK (4], & 51213
ZigMH aten Y =128 516 stable envelop DERILPHEM R 1751 D] 2#1Y
B [5] Brb i, MR TR RM AL 2 HiF THAOENSE £ > T 5.

2. HRDER

RHECIE, RBINCE R S N W TRE U, (g) 5 5 H%E L T 2 O IKE
KHOAZREM a2 rE0 Y — LORMANEKERZMR T2 LHET. #E%20
\Z, Tarasov, Varchenko & I & % JefTW%E [6] TH 5. 145 13, ¢-KZ STEADOE T
NMEICEI 5 EHABIEL & stable envelop & D3A—fHTE 52 L2 R L, 2OX)E%E
o THBEBIE & =MBEBIMN O BT REDEHZ, Gelfand-Tsetlin FEEE D BEA
DEBZFAE 2T Y —PHZE K- Lo ANRIICR S B3 2 LIy
L7 RiETIE, 2o 7 70 —F OEMHBEBHE O E&~DIEHRICI Y flir. 20D 7
DI HE M BIEI 0 B AR D EH S Gelfand-Tsetlin FEE D E XKL O Z D EOFR
RIGERBDHER %17\, Z 1038 stable envelop IZ X > THZEREMN a2 srE0 Y — 1
DE/AENRBUCKD EFon s 2 E2HL2ICT 5. X512, Jordan MR HRIAS
AV RIS RIS T 2 PR TR E LT, BT b e A SRR
EZDRBZRR L, 216 ORMFAILFREZ KA S .



3. ARDAE

(i) #8M ¢-KZ FERXDESRTHEEEHEFHROEH

U, p(sly) DESETERMERFE % IV TEM ¢-KZ HBEROB S Zn iz L,
HAREBEENT 2. Uk b, U,,(sly) DHEBXRICEBD T~ vV LRI E
N5t & —WRIELREDOREROFHRE & OMIGEIRZH S I L, G T
B o N2 HEROBMANFERZHED 5. 1 stable envelop 2372 TR ZFEH
RATINC & 22540 b — 7 Z{EHICBI§ 2 [EE i CoOZRRA L DHIRIC L D |
B ABYEL & 16 stable envelop D [E— %2 iy, 5.

(i) Uyp(sin) D Gelfand-Tsetlin BEE & ZD EOFRRITRIROERK
HEH RAT51% LT, Uy p(siy) OEBRKIGERED T~ VIOV REAZR IR
DIER 2R L, Z 12 A CEZER] EIC Gelfand-Tsetlin JEEZ KT 5. #
D E~D LEHFEDERZBR L, U, ,(sly) D=7 AL v FofERA L v b
(Drinfeld A2t DO RFBEIE) DIEHZEINT 5.

(ili) Ugp(sin) DEMREHRIRIVOEERK
(i), (ii) DAEFRICIED T, U, p(sly) D Gelfand-Tsetlin FLJE E A PRR LB
%, ML RRIR ORI T 2 [HZ2REM a F e v Y — Lo EiREL~
LR BT S,

(iv) IBAEF O TIRE U, q0.p(0t0r) DEREE g-Fock TR
g=gl & gly DHAITHEMET A YAV U, gp(oir) ZERELL, X7
FLRB OB T v VLR SIS E © T, Tl ¢-Fock B2 MR T 5.
¥ 72, 35 17z ¢-Fock BILD Jordan ikt (E LU ME) © Ag\l,)_l it
fRERRRICN T 2 EIEEH aten Y — EoRBE L TOMEEZRAS.

4. AEBR

(1) 16M ¢-KZ AEXADOT\/ARTHLEHEHOEH
FEMETEE U, (sln) DEBZ VT, M ¢-KZ JifR oG Mo it %
HH U7 RSB O L L THN 2 EHEABEEONRIA 2, R
T & 2 2o sg e, BERIINE 24 £ oM E LA iiihE O — %
ik & DB 2N L 72,

(2) Ugp(sin) @ Gelfand-Tsetlin BE & 20 LOERRTREDER
Uy p(sln) DR P AVEBD T ) VB B Gelfand-Tsetlin K2R L, 2D
FICHRXTuRE Y = A FBERIRBI 2R L 7. 2 oRBUL, RS E D&
BEORD b — 7 AN B 2 78 R 52 Hhe TR SR A w1 Gld &
N, Z ORI, Ginzburg-Vasserot RHBIC X 2817 7 4 YRE U, (sly) D
A28 K Bl 0BT 2RI RBLO ARG BIBIIRRIC > T 5. £ 72, 16
HAED H 2 HORHEIE, 7>V VEZER OBEHEILE D> 5 Gelfand-Tsetlin
FEENDEWTIN 2 525 Z L 2R LT

(3) TEMHEHEH EHEM stable envelope DFE—47



Aganagic-Okounkov[5] 1T & - T, —fRICHRZRIED b — 7 AFZEM 2 F €0
¥ — 12X L THEH stable envelope & > %) Schubert ZEED & % i DHLR D FAE
DRINTW5E, 7T—ULDTiExE o T, —MIEZREDOREROYHD
F§H stable envelope % EARIICHER T2 Z L ic kD, EiRoRHEABEEIL Z
DI stable envelope IZ—T 5 Z L 2R L7, £/, (2) TOMMHEARREK
DRI, BN a2t En Y — LOBER~DHIR2 525 2 L 2R L 7.

(4) BZEEAIREAY—LED U, ,(sIy) DRIROERK
(3) THERK L 76 stable envelope 1%, —MEZ RO BRI 2 FZEHEH
areny— LiZfEH stable HzED 5. (3) TOHE—1 & stable envelope
DEFITHED T, ZOFZERMN axE1 P — FITHM stable $i72» & [ %
EDT. ZHUTK D, Uyy(sin) D7 PARBO T >V L2 1O Gelfand-
Tsetlin L & BHERK X Z 2, FZEM 2 R vy — LoEE B & stable
BB T 52 EZHOMIT L. £z, (2) T 7 Gelfand-Tsetlin FEE =0
ARXoum Y = A P BEIRBLIFRZEM 2 3 € v P — LolE fE~OEH]
EWV ) TETRITANERBUCZ D X £Hib B35 2 LR ang.

(5) BEEF O YIRB U, 40,0 (0tor) DERILE g-Fock TR
HT FaA SNRBOEHBIEN» D54 F I ANVEERE L, EHET PR
A I NI Uy, go.p(0tor) ZERLL 7. 23U, Drinfeld BAERTTIC X 2 EAL
Td Y, Drinfeld R15IC & % Hopf #AEBREE 2 i 2, [ADOEMETHE U, ,»(9)
(93774 v V—RE)DghtaAs L ) —REBOGE~DILRICZE > T
5. g=gly ML gly MOLGEIT, X7 PVERBZHEL L, Z1% Drinfeld &1
Lo TT VY NERIUCES L, S 6 I EERT > Y VB2 ED 5
T EITL Y, g-Fock #BlZ 7. FonstE AL v P DIERD, Uy g0.p(0t0r)
DEXEBMBNZ W L HEERINS.

(6) g-Fock RIRDBMFAREFERDFE
(2) CEAEMETHE U, p(sly) DEHERTHZHED C Gelfand-Tsetlin FEJE o
BIRXITT v vV IVEERBLL, Drinfeld R ICHD CBHERE Lo T vV LER
WERMIZZ % Z &% AL, Okounkov & DEH stable envelope 1%, 472 <
EHHRRILRBLD L NV T, U, p(sly) DEEERTED 5 Drinfeld R~ D
Hopf DV A A — LA TEL I ERR L. ZOREL (2)-(4) °fFF
72 Uy p(sin) @ Gelfand-Tsetlin JE =R RRICFEIL & —MEELBRIA D RER
ST B AZHM 2 &€ v Y — EORMFRNRI L OREe, —AEEIHEA~D
IRAUAGER & A28 K-PlEe Lo 22y ElL 7, 8, 9] L DM)EZRAEL T, (5) T
872 ¢-Fock ZBUZ, Fua A ¥ gl 2 gly FREUKIET % Jordan itk (&
VAL M) A | BIRSRER I R B A 2 A 1 Y — LoREE S
FANDIERNCRIG T 2 B2 EBLZ 52 5 L\ ) PRIz

(7) Uqr,q2,p(0l1,t0r) DEBERIEARDERK
(5) TEML L 7AEMET b a4 FIARBU, go.p(0l 10r) 1N LT, LUV (1,N)
FHEML L, Z D g-Fock £ & D7 >V VEEFEBO Drinfeld RBEICBI T 2 %
MAEREE LT, HAEFHAZEZEH L 2. £, ZOFHFEBEREMESE LTl
# D Nekrasov BB D p- RS o5 2 L 2815 L 7.

3



(8) Uqy,q2,p(911 tor) DRBEICED < Jordan RSHREBRER W KRBOBEOHHS
REGDLATOIIEEL LT, BHETRE U, p(0) (7 74 vV —BR) DLV 1E
BER7 FPUVERBE DT v WVERB EOBRETEAEHZEO G L L TEE
W RE W, (3) (3¢ g ISR 2 HRKIGHMY —B, p* = pg—?) DA
BfFons 2 &, KO, Uy () DFEMEA L v b 72513 W) 0 (5) DIERRIE R
2525 2 ENRThoTwS. BTRD Uy gop(al o) DBEFETERIEFRIC
L CRRDABEZES Z 12k D, gy FuA S VREBOLETH W RED
ARFBE 2 BT FERIEERE 2 X0 FH EOE L)L P AF =L 5 E
W 2T NT D oy, T (y = 1/p*) D p-MEREE 228 E T 5 D 21EMFED5E
MNMCHELME 5. Tz K -Pestun[10] 234253 % Jordan fEZ AL D22
W RECE T 2 &, ElfEZE S &0 TERZRDOERT R, p,p* & ¢, tAD
BONZEHAD T, 58— T 203, REDEIT DA —F L 5\ T & 2@l
L7z, RR-Pestun TIIREE LTI E LY = 7L 7 D x - TEEZ D b O3Bl
5. 7z, p,p*,q,t 1 Nekrasov[11] DSHEHET 5 SU(4) Q-7 A% — L [H
—HTE S LB 2. Th OB HHHA T, p- TR BN 5 D1
HATH % DT, B W RED A JLRHEIE & M O Atk £ T3 bk -
TEAEZHANDLERD 5.

SE R

1]

H. Nakajima, “Quiver Varieties and Finite Dimensional Representations of Quantum Affine
Algebras”, J. AMS 14 (2000) 145-238.

I. Grojnowski, Delocalised Equivariant Elliptic Cogomology, In Elliptic Cohomology, vol.342
of London Math. Soc. Lecture Note Ser. (2007) 114-121.

V. Ginzburg, M. Kapranov and E. Vasserot, “Elliptic Algebras and Equivariant Elliptic
Cohomology 1", arXiv:g-alg/9505012, (1995).

D. Maulik and A. Okounkov, “Quantum Groups and Quantum Cohomology”, arXiv:
1211.1287, (2012).

M. Aganagic and A. Okounkov, “Elliptic Stable Envelopes”, arXiv:1604.00423, 2016.

V. Gorbounov, R. Rimdnyi, V. Tarasov and A. Varchenko, “Quantum Cohomology of the
Cotangent Bundle of a Flag Variety as a Yangian Bethe Algebra”, J.Geom.Phys. T4 (2013)
56-86; R. Rimanyi, V. Tarasov and A. Varchenko, “Trigonometric Weight Functions as K-
theoretic Stable Envelope Maps for the Cotangent Bundle of a Flag Variety”. J. Geom.
Phys. 94 (2015), 81-119.

B. Feigin and A. Tsymbaliuk, Heisenberg Action in the Equivariant K-theory of Hilbert
Scheme via Shuffle Algebra, arXiv:0904.1679, (2009).

M. Varagnolo and E. Vasserot, On the K-Theory of the Cyclic Quiver Variety, Int.
Math.Res. Notices 18 (1999) 1005-1028.

K. Nagao, K-Theory of Quiver Varieties, g-Fock Space and Nonsymmetric Macdonald Poly-
nomials, Osaka J. Math. 46 (2009) 877-907.

T. Kimura and V. Pestun, Quiver W-algebras, arXiv:1608.04651 (2016).

N. Nekrasov, BPS/CFT Correspondence: Non-perturabative Dyson-Schwinger Equations
and gg-characters, JHEP 1603 (2016) 181.



Hitoshi Konno 3

Elliptic Stable Envelopes and Finite-dimensional Representations of Elliptic Quantum Group 2018

Journal of Integrable Systems 1-43
DOI

10.1093/integr/xyy012

Hitoshi Konno 2

Elliptic weight functions and elliptic g-KZ equation 2017

Journal of Integrable Systems 1-43
DOI

10.1093/integr/xyx011

14 10 7

Hitoshi Konno

Elliptic Quantum Groups, Representations and Geometry

Elliptic Cohomology Days, Univ. of Illinois, Urbana-Champaign, USA

2019

Hitoshi Konno

Elliptic Quantum (Toroidal) Algebras and Their Representations

Elliptic Integrable Systems, NORDITA, Stockholm

2019




Hitoshi Konno

Elliptic Quantum Groups and Deformed W-algebras

Representation Theory and Integrable Systems, ETH, Zurich

2019

Hitoshi Konno

2019

Hitoshi Konno

E, E&E

a4, q&aq,

2020

Hitoshi Konno

Elliptic stable envelopes and finite-dimensional representation of elliptic quantum group of type gl_N

Quantum Integrability and Quantum Schubert Calculus, The Royal Society at Chicheley Hall, UK

2018




Hitoshi Konno

Elliptic stable envelopes and finite-dimensional representation of elliptic quantum group

Symmetry and Integrability of Difference Equations, Fukuoka, Japan

2018

Hitoshi Konno

Elliptic Quantum Group and Elliptic Stable Envelopes

2018

Hitoshi Konno

Representations of the Elliptic Quantum Group and Related Geometry

Mathematical Physics Seminar, Perimeter Institute for Theoretical Physics, Waterloo, Canada

2019

Hitoshi Konno

Elliptic Quantum Toroidal Algebras

2019 ,

2019




Hitoshi Konno

Elliptic Weig

ht Functions and Finite Dimensional Representations of the Elliptic Quantum Group

Topological F

ield Theories, String Theory and Matrix Models, ITEP, Moscow

2017

Hitoshi Konno

Elliptic weig

ht functions and finite-dimensional representation of elliptic quantum group

Geometric R-M

atrices: From Geometry to Probability, Univ.of Melbourne, Australia

2017

2017

Gelfand-Tsetlin

2017




H.Konno, H.Sakai, J.Shiraishi, T.Suzuki and Y.Yamada 2018
Mathematical Society of Japan 541
Advanced Studies in Pure Mathematics 76, Representation Theory, Special Functions and Painleve

Equations - RIMS 2015

Hitoshi Konno 2020
Springer in press

Elliptic Quantum Groups -Representations and Related Geometry-

(Michio Jimbo)

(80109082) (32686)

(Masatoshi Noumi)

(80164672) (14501)

(Masahiko 1to)

(30348461) (32657)




(Kazuyuki Oshima)

(30547980) (33903)
(Kohei Motegi)
(30583033) (12614)




