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Quantum

versionLet
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tauitaujtaujtaui if li ji neq1
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x set of complete flags in Fqd
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GLdleftFqrightcapvX

Define a product on mathbbCleftXtimesXright Given alphabetainmathbbCXtimesX
define

alphabetaleftFFrightsum_FinXalphaleftFFrightbetaleftlangleFFrightrangle
This descends to a product on mathbbCleftlangleXtimesXrightrangleG

DimleftGleftXtimesXrightvarphirightn 1

leftXtimesXrightGleftrightarrowSn
leftlangleFFrightrightarrowaijdi m fracFicapFjFicapFj1Fi1capF

Iwahori mathbbCleftXtimesXrightGsimeqHdvq12
Similarly if y set of n step partiaflags in IF d

0F1subseteqF1leqldotsleqFn1Fqd

Beilinson Lustig McPherson the convolution algebra
mathbbCleftlangleYtimesYrightvarphi quantum Schur algebra vq12

image of uvleftsinright in End leftmathbbCleftvrightotimesdright



Finally mathbbCleftYtimesXright4simeqmathbbCleftvrightotimesdvq12
then quantum Schere Weylduality

mathbbCleftYtimesYrightGsimeqmathbbCYtimesXGcapmathbbCleftXtimesXrightG
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For any set X with a GLCV1 action

M orbits on X GL V orbits on XtimesM0

Mirabolic quantum Schen Weyl

dualityForany finite set X we can define a convolution

product on the space
mathbbC x x x FqdGαt β 1 F v1 Σ alphaFF n 13 langleFFv a
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Mirabolic quantum Schus

algebra

YxY 99
Rosso 18

Yxxx ad Mirabolic tensor space Mun

dMVal Mun d n Mtd
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Presentation of Mulul in terms of generation and
relations formulae for actions on MV nd
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leftvv1f1lambdaf1vf12lv1lf12right

Recall UnuleftsLnright is actually a Hopf algebra
Deltaleftlangleeiright1otimeseieiotimeski

Deltaleftfirightki1otimesfifiotimes1
Deltaleftkipmright1kipm1otimeskipm1

Proposition MVleftnright is a co module algebra over

UvleftsLnright
PMcupleftnrightrightarrowUvleftsLnrightotimesMVleftnright
pleftlright1otimesl

Consequently if LinUvleftsLnright mod and WinMVn
mod

then LotimesWinMcupleftnright m ad

VmathbbCleftvrightnleftarrowUvleftsinright

Define for 0leqrleqn

UvleftsinrightwedgeWnLambdanVsubseteqVotimes1
spanned by vi1wedgevi1wedgeldotsvir

S t i1i2ldotsir
We get an MVleftnright action by



wedgecdotleftvi1wedgevi1ldotswedgevinrightbegincases0ifi11viwedgevildotswedgevinifineq1endcases
Theorem

LlambdaotimesWr is a f d simple MVn representation

for any dominant integral weightd and 0leqrleqn

This is a complete list of all simple representation
MU ut mod is

semisimple.Main
ideas of troof
Mriabolic weight spaces

MoplusMmuvarepsilon where

Mmuvarepsilon minMkicdotmvmuimui1
lmvarepsilonm

The weight space decomposition of a module

uniquely determines it upto isomorphism

Mirabolic Verma module

Define VlambdalambdaVlambdaotimesWlambda
We determine I such that MVleftnrightIsimeqVlambdaotimesWi



Mtd mod semisimple
andirreduciblesleftlambda1rright such that leftxrightrd

Theorem MVndopluslambdarLlambdarotimesMleftlambdaleftlambdarightright
leftlambdarightrdlleftlambdarightleqnrleqn

The troof involves a careful analysis of the
mirabolic weight spaces and mirabolic Jucys
Murphy elements in MHd


