
①

O )
.

Periods
.

I = Jw X ay . rarely He

a closed algebraic
j

n - form

je Xtc ) closed
'

n
- chain

.

View : Cale

Horn
( Xia )

[

He

Hnlxlalia
)

I has a cehemdgical interpretation .

Variants :
a w ,y depend on

parameters
,

X -3 s

° 8 has boundary dyed X replaced with CX ,D )

relative cehmdogy

f
E ,

EI : GaryFeynman graphµTow
92

Iolgiimil

=p
. !!¥¥

prefects T
explicit pelynenids depending on

parameters mi
,

particle Masks

qi particle Momenta
.



②

There ( Bloch - Esnault - Kreiner
'

07 nemasusinemua
, )

B -

'
IS

, generic qi , mi

IG is a period of a
canonical cehemelogy spaces :

(HTNCX.tl
,

HYXCEI ,
Did )

T local resolution of singularities of graph

hypersurface cenpkrhert
,

relative

to boundaries
.

what do we gain ?

-
Caracal ODE 's ( Picard . Fuchs equations)

- Weights

- Action of " metric
"

Galois group
:

,

lots mere



③

Coaction in brief
.

a

"

metric period
"

is an equivalence class

'

Im = [ H
,

Cais
,

[HIM

Coaction is a rule to break it up into

simpler pieces
" atoms

"

N

s Im = E aim book

respects
RHS brews - all algebraic

relations

"

everything
" !

- all ODE 's

- Monodromy



④

today : Integrals of the form

Itsy . . .sn/=JfY...frSrw viewed as a function
of Si

.

r

where f
,

.
. .fr : X → Qm .

joint work with C. Dupont

in progress
aith C. Dupont ,

3. Frein
,

M
.

Tapuskeiic

1907.06603
,

1910.01107 ,
1810 - 07682

Exap# : .
Hypergeometric functions

. Sting perturbation

°
Dim reg .

Two differ peieb of view

"

GLOBAL
" Si

,
. .

,
Sr EQ gheic ,

fixed
.

"

LOCAL
" Larut expand in si at

non - ghee point
S ,

= . .

= Sr=0



⑤

GLOBAL

wf ,

"
.

.

.fr
"

si fixed E Q

Itsy . .

,
Srt = f generic

T

Its
" . ,sr ) is a period of cehendogy with coefficients

Hrh ( X
, @,rt ) dis ) af .

v. Suede ax

Hfxicl,

Lsu )
Li local syst

.

of ahs
.

FINITE RANK

FINITELY MANY PERIODS

LOCAL si
,

. . ,srEQ formal parameters Taylor ( havent) expansion
-

at non - genic point

Ilsa , s ) =psq!
'

. .
.

loghfiloghfw

-

-
classical periods of

auxiliary vaiehe , Xm
, .ie . E Xx Qmktitkr

INFINITELY MANY PERIODS



Toy example :
Euler

Beta
function ⑥

÷;÷
, plso.si= s

. !:C ' -xi
'

if = If:! 1

GLOBAL point of view Sols ,
E Cl so ,s , pots , €2

,

=

X=
P' i { o

, 1,03

f- Ox
,

B.
= d t

sodxz t s
, ,d¥

Lsu rank I Ioc
. sys over Aleksi )

,

XSYI - x )
" Aleksi )

Hfnlx
,

dish
= I ¥1 also .si )

franks
Hft ( Xcel

,
Li ) = I oil ) x 'll - x )

"

period Malin : 1×1 matrix (se÷,

pls .si ) )



⑦

LOCAL point of VIEW ! EXPAND AROUND BAD POINT

So = s
,

= O

s
. ! Eh-xi:# = Esz÷÷ !I loghixollogkx.lk

'

¥,

dah

P

regularized
integral .

How to interpret the expansion coefficients ? Write

×

logx = f die

I

Coefficients of shoo
,

sik .

of the form :

I IT -  " III.If IT - -
-din

.

{ Ocu ,
c

. .
sun

,
exotic . . skoal }

Classical periods an
Mom

( iterated integrals on X = P' Haha )

Multiple zeta values Hind ,
m )



⑧

Not obvious
,

but classical :

period ( GLOBAL ) = period ( LOCAL )

!o÷
,

pls . .si/=expnFC-iT'nslu.fCsots.Y- son . si ))
t

single period on AIgnace of periods of Moines
Mom with coetts

.

Goal is to check that natural
" Meline " constructions

on Local & global sides agree .

New studies

it Single
- valued periods

Ceadiars



⑨

1)
"

single- valued periods
"

Aniplex beta function

soso.is
.

Palash = ÷:

"

!

Hi
"

It - H
"

'

f.dz#-ofIynfEz

Three ways
to ampule Pegasi ) from plus , )

② "

Double copy
"

:

II fatsos, ) =
- pfso.si#

Sots , pl - So
,

- Si )

Applying twisted period relations :

② (

ketonuria
) : Pals

.si/---aIi.fgiiniEh&siyesiYplsoisil2

③ ( Local - global )

patois , ) = exp ( ÷ . Rush!( Cots,Y - son . si ))
n odd

" throw away
all ever zeta values

& double odd zeta values
"



④
2)

.

Gadias

General formalism forces :

⑧ A (

soso.IT/3Msasil)=s.s;s,Ip4sasi-0sososgpMso.sil
Does this mean anything ? Ceupae with local version

.

M m
.

soso.fi/3Cso,sil= exp ( ¥ C-it
" 

-  '

Sad ( I sots , )
"

- son - s.nl/.=mDk

① A SMH = 5%101 t I Sayn) CB .

2011 )

i
non-trivial .

Check
.

⑥⇐ ④

(Proof
: Recall Ax = halt 10h ban = GoI-1104 "

⇐ bed = dad
. )



④

Theory I B - Depart
'

191

All the above results held far haiicellee

hypergeometric functions
,

in particular af ,

.
Xp

Xo
,

I =
{ Oo ,

.
.

,
on }

X
you

%
xoa

00=0 pick)

Celi;
 =

- s ; ! xso II a - xoiil
"

,¥
,

Is iijsn

Matrix of Lauricella functions
.

Multivalent functions of on . .

,
on  .

Exa¥ :
.

-2=4,11
,

Leon = Sofa
,

136ms )

. E- { 0,1 , Yy }

13lb, c- b) af ,

( a. b. ciy ) = § x

"

'll - x )
' - b- '

Ii - yxidx

.



④

C) Single- valued Lauricella his

=÷i ! hi
"

.IT/i-zoiiI
"

f¥÷÷d¥z¥
.

Sick
,

Si > o 21st. .
 tsn ) a I

.

Double cepy
i

LEZ = (

LE
( - so

, .
.

,

-self
'

Lz I so
,

. . .sn )

J
cenplex
cerjugabe E- foil

Ceaclias

SEE = LE Q LOE

( Cf formula cerjedwed by Abreu
,
Britto

,
Dub ,

Gadi )

Idea of poof : .Tangential bare point regularization

&
" rhenhalisahia

" of

pales in twisted ahendogy

• Prove that LE is

meta - abelian quotient of generalised Dined associates
.


