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Basic cellular integrals
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Generalized cellular integrals
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Remark : If all ai.it , 's and

bocjiiocjti , 's equal N
,
the

generalized cellular integral equals
the basic cellular integral
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Proofs :
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In cubical coordinates
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Now let m > 3 , n=2m ,

IT = ( 2m , 2,2m -1 , 3 , 2m-2,4 , . . ,
m
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Example : For m= 3

a- = (6,215,3 ,
1,47

Reward : The configuration [8,1T£]

is convergent .
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Change to cubical coordinates
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The basic and generalized cellular
integrals are periods of Man .

Question : Can we get more

irrationality proofs like this ?

Deft (multiple Zeta value short : MZV )
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> hkz ,
ha
"
. - . HE"

s ,
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,
all si c-% ,
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Thm_ ( Brown )

The periods of Man are ④ 12mi ] - linear

combinations of MZV 's of weight ← f- n - 3

Exampte : For n= 6 we get a

linear combination of

weight 0 = : 1



weight 1
= : Ziti

weight 2 → 912 ) Euler

weight 3 → fc2.lt ¥9131

To prove irrationality of 9131 , one
wants the coefficients of Ziti and

ft ) to vanish
.

Vanishing problem
Find an l - form w and a

connected component Sg of Man ( IR )

sit
.

the coefficients of certain MZV 's

I= fsgw vanish
.

We can rephrase the vanishing
problem in terms of cohomology .

Let D- = Sing w = { Dined boundary
1 divisor : 2,1 WI < 0 }

B={ imed boundary divisors in



the boundary of Sg }

Then Hel Ñqn 117 , BYANB ) )=:m /A. B)

has a
"mixed Hodge structure !

In particular it is equipped with
an increasing weight filtration W .

thm-8.LI Cor 8.2 in Brownispaper
If grzwm MIA , B) = 0 ,

then the coefficients of MZV 'S

of weight m vanish .

Vanishing problem : Find boundary
divisors A

,
B of Moin with no

common irreducible component st .

grz! MIA ,
B) =0

.



grzmwmla ,
B) can be computed

with the relative cohomology spectral

sequences and in Appendix 3

of Brown 's paper Brown shows

the following .

Def : A boundary divisor D- < Ñqn is

called cellular if there exists a

dihedral structure S st the irreducible

components of A are exactly the

irreducible boundary divisors at finite

distance wrt 8
.

Thin 11.2 Suppose A ,B a- Ñqn are

cellular boundary divisors with no

common irreducible component.
Then

grzwmlttiBI-grif.am/A.Bl--0 .



Example :

If n=5 and grim 117,131--0

then we get a linear combination

of 1 and 921 .

If n=G and grim 1171B¥ grim 117,131=0

then we get a linear combination

of 1 and 931 .

If n=8 and grim 117,13)=grYmlA,B7=o
then we get a linear combination

of 1
, 9131 and 5151 .

To show that 9151 is irrational

one would meet the coefficient of
5137 to vanish as well

.


