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Lhotshaftingof
let us discuss what

one may mean by an

explicit formula
1 Integration over local

fields
F a local field
Xp algebraic variety

y X dominant map
T

vol E Talg Y KYA
fiberwise algebraic
top form



troll fiberwise density
Suppose Stroll converges

p ly
for generic y Then get
a measure

troll on Xf
Example X Buna

3

To have a kernel

outing on half densities

we need vole to

be a section of

Kyk 0k

Then we can take

Klay z JT dvolD



it is then a half
density in each

variable

Iis
If hi y Ga

then can twist by yfh
where y is an additive
character

If h Y Gm
then can twist by XCD
X multiplicative
character
char b 0

Take an explicit holonomic

D module Hon Y a 1 dim
local system



take direct image to X

But need to choose
a cyclic vector

solution of a diff
equation defining

the

D module
I M

But then we lose a

constant since ex and

Zee satisfy the same ODE

Use motivic constructible sheaves

instead of D modules

this would also give
result over F
charactic p

TIM function on X Fga



We can pass from 3

to 4 by taking trace

offmbeniusI
Now consider the quantum
Hitchin system
This is an integrable
system on Bunak
where C is a smooth

projective curve and

G a semisimple group
These are commuting
differential operators on

n dimensional Variety
Hi Hn

let far An



be the solution of holonomic
system Hif X if
over 1C we should take

single valued sections

And normalize by
ffspecial point

1

in an appropriate sense

probably need to consider

the asymptotic since the

special point likely
4rbesinfha
We can consider the
semiclassical limit of
this picture
We have



j T Bung Hitchin Hitchin
12 Birationally Base

MeHiggMsodbuindTes

Fibersofpareabie.h an

varieties

let us fix a section

S of this bundle I
make each fiber an algebraic group

by choosing an agin
Then we can define
the Lagrangian subvariety

C T BuTxT BuTxT BauY
toppdosifoermym.RO



cut out by the equations
JT IT g ITCZ

Xty Z

graph of addition

in the fibers
We expect that

the kernel K comes

iq of Y
This picture can be understood
in terms of the Weinstein

category W The objects
are symplectic varieties
Horn X Y Lagrangian

Subrarieties 5 4

Composition convolution



of Lagrangian correspondencesThis category is somewhat ill
defined similarly to Fukaya category
since convolution of Lagrangian is
not always a Lagrangian but genericallyit is Then this category is

monoidunder and an integrable system wite
a section is a commutative algebra

inw.IEamp e Let X A no

Take diff equation

IdaF text 5 4Ako

This is obtained from
the example of IP 40ft

by sending two points
to 0 and two points too

Mathieu equation
x ei0 at cost 5 4



e
dos

le

Then we have

Ktx yH exp
x y zD

x y z xtytZtxyzTxyz
and we may try to

compute higher kernels

KGe Mn SSSexpect II day

where expC20
has the following
structure

e g for n 5

oq.KZ
0 4Cxe Xz yD
Il l



0 4,4255Ty
qq.fi

3 dtY2 XzX4
114 sum over

internal
vertices

Note that this will be

independent on the

way of connecting
because of the I

symmetry Heil
ofthe4

pointfunctiou.IE

Consider a

upper half plane 2

and quotient Mp



T PSLzCZ

H weight n considhedormorphic

Hecke eigenforms parabolic

Sa.CI n
oimiahqreeeQIcn1ueoeeEEE

coefficients x L EFI
Consider the scene

tn 9dfa.nGdfa.nGDt
C 191,949311

Can we say anything

Examp X o B

K X3 IR



characteristic function
of the simplex
with vertices 0,0
O l D d O D Cl l O

7h31 An xn're

E t E3 htt

It has basis ex
K EX h 27

ex e
z K Xa Xz XD Exz

Commutative associative

product The proof is

uniform with respect to n

This is nothing but

the Verlinde algebra



for sez at level n

We expect that there

is a similar realization

of the Verlinde algebra

for yen


