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We want to compute a Feynman integral family analytically with differential equations.

Set up a differential equation w.r.t the external (kinematic) parameters

with                             
<latexit sha1_base64="iJKVpGgnQviWawKXMRFocTKelI0="></latexit>

dI(X) = A(X, ")I(X)
<latexit sha1_base64="4HTDI01wb/iPK+mmjioNr6LJM6k="></latexit>

d =
X

dXi@Xi where                              are kinematic variables
<latexit sha1_base64="h3cNBcx4C+2rNuhZdaFPZf1cBF0="></latexit>

Xi =
m2

i

m2
3

for i 2 {1, 2, 4, 5}

Use IBPs to find a basis of master integrals for the integral family

Find a canonical differential equation

<latexit sha1_base64="yNnBPbWpzDdZr1ROLECrF5naJ4s="></latexit>

J(X) = Pexp
✓
"

Z

�
B

◆
· J

�
some point X0� =

✓
1 + "

Z

�
B + "2

Z

�
B

Z

�
B + . . .

◆
· J(X0)

[Henn]

<latexit sha1_base64="TJ6DsaTgErgaqkkw/sCMXWyHynw="></latexit>

dJ(X) = "B(X)J(X)
<latexit sha1_base64="M6VLNRRGBePIO0Sqkw5GBO++6x8="></latexit>

J(X) = U · I(X) with
<latexit sha1_base64="wKIXJ9PKmim08KfatyhE7t/tcFs="></latexit>

"B(X) = (dU) ·U�1 +U ·A(X, ") ·U�1and

and solve in terms of iterated integrals.

<latexit sha1_base64="0N0tzKs3itpdoplGWtEsJBS9g4U="></latexit>

I⌫ ⇠
Z  LY

i=1

dD`i

i⇡
D
2

!
nintY

j=1

1

D⌫i
i

<latexit sha1_base64="tcYUuHL7WdGGMHkUlE3FOnVK0Ww="></latexit>

D = d� 2"

FEYNMAN INTEGRALS FROM DIFFERENTIAL EQUATIONS
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FEYNMAN INTEGRALS FROM DIFFERENTIAL EQUATIONS

How can this be improved? [See talks by Giulio, Vsevolod, Rourou]

We want to compute a Feynman integral family analytically with differential equations.

Use IBPs to find a basis of master integrals for the integral family

Twisted cohomology

Find a canonical differential equation and solve in terms of iterated integrals.

What are these?

How can this be found systematically? [See talk by Sara]

What can we learn from                                          ?Twisted cohomology
[Talk by Shounak]See also: [Caron-Huot, Pokraka | Giroux, Pokraka]
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cohomology group with basis 
<latexit sha1_base64="7yTnDPFs6jIRgy9Fhpzi4Ngl8Js="></latexit>

{'i}

homology group with basis 
<latexit sha1_base64="tx65MKj9vnqoZ08ozsn8ZB9nEj0="></latexit>

{�i}

dual cohomology group with basis 
<latexit sha1_base64="czm804GJCyvLtCK8KVOjn6/e4v4="></latexit>

{'̌i}

dual homology group with basis 
<latexit sha1_base64="nb6De5aia3alTIM2td+e6Wd+QNk="></latexit>

{�̌i}

<latexit sha1_base64="SCBAMkjzHuoxXyfN/HXBzmwyOA8="></latexit>

Cij ⇠
Z

'i ^ '̌j

<latexit sha1_base64="aEwkHRGEYK0Xu3RCmx3e1e8YedM="></latexit>

Hij weighted topological intersection of      & 
<latexit sha1_base64="vD9nfVYWdPpMgtExmv4MSolOUPY="></latexit>�i

<latexit sha1_base64="N3E/00COKlOmg9rhso+m1ub2TPI="></latexit>

�̌j<latexit sha1_base64="/2VJsPKYrAAC7P0Rao9ZoRkrPAU="></latexit>⇠

<latexit sha1_base64="SqOOE3rfcoTHPFEo/CDoyXqFYII="></latexit>

Pij =

Z

�i

� · 'i
<latexit sha1_base64="1RjvrpD+5xc+UKgGtXHONlCkedQ="></latexit>

�

<latexit sha1_base64="BcfVGFTvs7GZIKoKFWv0drWlSVU="></latexit>

P̌ij =

Z

�̌i

��1 · '̌i
<latexit sha1_base64="1RjvrpD+5xc+UKgGtXHONlCkedQ="></latexit>

� can choose:
<latexit sha1_base64="Y6jEzzmH4Bd3VgYa+BcmZl/zBz4="></latexit>

P̌ " = P�"

multivalued function in <latexit sha1_base64="1axvaHHnTvjLiqpj24sHKSSzsVg="></latexit>z single-valued form in     , only poles @ branch points of  <latexit sha1_base64="1axvaHHnTvjLiqpj24sHKSSzsVg="></latexit>z <latexit sha1_base64="x9Pwe7j3zmt8qzvzL71JNkX82tU="></latexit>

�

function with additional poles in
<latexit sha1_base64="1axvaHHnTvjLiqpj24sHKSSzsVg="></latexit>z<latexit sha1_base64="lT0TlnEwaQrz+awcvdWm7NYgd7w="></latexit>Z

� · ' <latexit sha1_base64="RUf5HhTX65Z2CQRyqOpSOuua0/s="></latexit>· $

relative twisted cohomology

twisted cohomologyPeriod of 

Period of 

<latexit sha1_base64="1RjvrpD+5xc+UKgGtXHONlCkedQ="></latexit>

�
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SHORT REVIEW: (RELATIVE) TWISTED COHOMOLOGY
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Baikov representation:

Baikov polynomial

<latexit sha1_base64="VDNEcbg3JD/cRJueopumkxAUdXE="></latexit>

B(z)µ
<latexit sha1_base64="svshyrhy/pjk+6U0nf/socOWjg0="></latexit>

I⌫(X) =

Z

�

<latexit sha1_base64="mIBW0aX5G1ZD1qhEMhj+kTR7ZxQ="></latexit>

· dnz ·
Y

i

z�⌫i
i

non-integer, contains <latexit sha1_base64="it60SblAPDVYRxL9EEqpu6HwKiI="></latexit>"

TWISTED COHOMOLOGY & CANONICAL DIFFERENTIAL EQUATIONS | FRANZISKA PORKERT

FEYNMAN INTEGRALS AS TWISTED RELATIVE PERIODS

Define relative twisted (co-)homology groups and their duals 

Obtain period and intersection matrices
<latexit sha1_base64="czyqa+uxokoEn2Jn/+o7ccsLkvw="></latexit>

P "

<latexit sha1_base64="CVEDnCc0e/YFGrKMZiDekIO4zkk="></latexit>

P̌ "
<latexit sha1_base64="LxNOnGHxmYZ90bef1cgV1kQBACY="></latexit>

C"
<latexit sha1_base64="NA76q88Cw5bP2uKpCeEE7PAmpoE="></latexit>

H", , ,
[Mastrolia, Mizera | Caron-Huot, Pokraka]

• Period matrix = Fundamental solution of DEQ: <latexit sha1_base64="5Bp2v35rA7fF2ioGh3C/W3flTrY="></latexit>=
<latexit sha1_base64="tmU68OKvr3j1bcrdPCbi5qOAHk4="></latexit>

d
<latexit sha1_base64="czyqa+uxokoEn2Jn/+o7ccsLkvw="></latexit>

P "
<latexit sha1_base64="czyqa+uxokoEn2Jn/+o7ccsLkvw="></latexit>

P "
<latexit sha1_base64="QUVXqH7oS2jABRTaTNuRoxqvaBU="></latexit>

A(X, ")

maximal 
cuts

other 
cuts

0

<latexit sha1_base64="HABL86IipOMEttXspLw1gWJs7kw="></latexit>

P " ⇠
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Maximal cut:
<latexit sha1_base64="/ka+Q5MeKOTN6yDmO62Xnz9u02o="></latexit>

1

Di
! �(Di)

<latexit sha1_base64="/YANYdhsHgJIyxYjWPTnTCg/yrI="></latexit>

I⌫ ⇠
Z QL

j=1 d`
D
j

QN
i=1 D

⌫i
i

�����

<latexit sha1_base64="VDNEcbg3JD/cRJueopumkxAUdXE="></latexit>

B(z)µ
<latexit sha1_base64="svshyrhy/pjk+6U0nf/socOWjg0="></latexit>

I⌫(X) =

Z

�

<latexit sha1_base64="mIBW0aX5G1ZD1qhEMhj+kTR7ZxQ="></latexit>

· dnz ·
Y

i

z�⌫i
iBaikov representation:

<latexit sha1_base64="xfAjwxdFkNexH6wG2YMw8hTpRiU="></latexit>

dnz 7! dn�Nz
<latexit sha1_base64="Cx9cqk/fAngo4UswLBQbuu43eEQ="></latexit>

z1, . . . , zN 7! 0

Define relative twisted (co-)homology groups and their duals 

Obtain period and intersection matrices
<latexit sha1_base64="czyqa+uxokoEn2Jn/+o7ccsLkvw="></latexit>

P "

<latexit sha1_base64="CVEDnCc0e/YFGrKMZiDekIO4zkk="></latexit>

P̌ "
<latexit sha1_base64="LxNOnGHxmYZ90bef1cgV1kQBACY="></latexit>

C"
<latexit sha1_base64="NA76q88Cw5bP2uKpCeEE7PAmpoE="></latexit>

H", , ,

<latexit sha1_base64="HABL86IipOMEttXspLw1gWJs7kw="></latexit>

P " ⇠ maximal 
cuts

TWISTED COHOMOLOGY & CANONICAL DIFFERENTIAL EQUATIONS | FRANZISKA PORKERT

MAXIMAL CUTS AS TWISTED PERIODS
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<latexit sha1_base64="5Bp2v35rA7fF2ioGh3C/W3flTrY="></latexit>=
<latexit sha1_base64="tmU68OKvr3j1bcrdPCbi5qOAHk4="></latexit>

d
<latexit sha1_base64="czyqa+uxokoEn2Jn/+o7ccsLkvw="></latexit>

P "

other entries diagonal blocks

<latexit sha1_base64="czyqa+uxokoEn2Jn/+o7ccsLkvw="></latexit>

P "
<latexit sha1_base64="5Bp2v35rA7fF2ioGh3C/W3flTrY="></latexit>=

<latexit sha1_base64="tmU68OKvr3j1bcrdPCbi5qOAHk4="></latexit>

d
<latexit sha1_base64="GeFuaPU1EN1Mrr3ILCj4ojn5U4o="></latexit>

Pm.c.
"

<latexit sha1_base64="GeFuaPU1EN1Mrr3ILCj4ojn5U4o="></latexit>

Pm.c.
"

connection matrix 
<latexit sha1_base64="hj5lYd9BP6xyUBHLzRLWORO5EJo="></latexit>

A(X, ")

Maximal cut  = Fundamental solution of the homogenous differential equation of the top sector

DIFFERENTIAL EQUATIONS FOR PERIOD MATRICES

10/18



TWISTED COHOMOLOGY & CANONICAL DIFFERENTIAL EQUATIONS | FRANZISKA PORKERT

TWISTED RIEMANN BILINEAR RELATIONS

<latexit sha1_base64="o36DkjtCGmufxHt9f0nWyQVVhSI="></latexit>

C =
1

(2⇡i)n
P

�
H

�1�T
P̌

T

Bilinear relations for maximal cuts

SELF - DUALITY FOR MAXIMAL CUTS
For maximal cuts, we can choose bases, s.t.

<latexit sha1_base64="AhFJjX9zagJanHURmJmqvkxnECU="></latexit>

P̌ " = P�"
<latexit sha1_base64="DLVAjGXArXAwD12CEjPE0LB1KOM="></latexit>)

<latexit sha1_base64="nrVDe7RGNVF3+UN4+t01h8jPRfk="></latexit>

Ǎ(X, ") = A(X,�")

Self-duality for full Feynman integrals: 
[Pögel, Wang, Weinzierl, Wu, Xu]

See also: 
[Caron-Huot, Pokraka | Giroux, Pokraka | De, Pokraka]

SELF-DUALITY AND BILINEAR RELATIONS FOR MAXIMAL CUTS

<latexit sha1_base64="d6IBuBvFRvIBAGZkgaTbFKtzfjI="></latexit>

C =
1

(2⇡i)n
P " ·

�
H

�1�T
P

T
�"

• For Calabi-Yau: Griffiths transversality  
• For Hyperelliptic Curve: Legendre Relations

<latexit sha1_base64="1F0aLJkyHKBu7Kskldn/HxmFMTk="></latexit>

" = 0
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CENTRAL THEOREM

Basis and dual basis are in   -form and C-form 
<latexit sha1_base64="tUaBaG3XmQkeNd9fbgTMlmlYDoM="></latexit>) The intersection matrix is constant  

in the external variables,              . 

What is this?

Why?

Can we use this constructively?

<latexit sha1_base64="it60SblAPDVYRxL9EEqpu6HwKiI="></latexit>" <latexit sha1_base64="hz9EgaojNLQk66HHnwqXW/bmUy8="></latexit>

dC = 0

TWISTED COHOMOLOGY & CANONICAL DIFFERENTIAL EQUATIONS | FRANZISKA PORKERT13/18

[Caron-Huot, Pokraka | Giroux, Pokraka | De, Pokraka]Also observed for examples in 

[Duhr, Porkert, Semper, Stawinski]
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Short version: All known (to us) canonical DEQS for Feynman integrals are also in C-form!

THE C - FORM
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    - vector space of closed differential forms  
generated by the forms appearing in 

<latexit sha1_base64="5ZXPxjy4qqx4bF0haX6FAGUW3kE="></latexit>

A

<latexit sha1_base64="dYFSKhC32o1hUtu3/5x9m1A4rn8="></latexit>

A
<latexit sha1_base64="jU1EuG/hmXBbWHnizRpoWM+p7Uw="></latexit>

FC = Frac (C⌦K A)
<latexit sha1_base64="jU1EuG/hmXBbWHnizRpoWM+p7Uw="></latexit>

FC = Frac (C⌦K A)

<latexit sha1_base64="qViEFSnHC9AB+EyN591PBLX0y5g="></latexit>=

<latexit sha1_base64="qViEFSnHC9AB+EyN591PBLX0y5g="></latexit>=

<latexit sha1_base64="qViEFSnHC9AB+EyN591PBLX0y5g="></latexit>=

<latexit sha1_base64="mYR+i2dGxWLX82SBNrtaHSQTvRw="></latexit>K - algebra of functions that contains all        and:  
<latexit sha1_base64="1pfyA6G/U5+VxKiYjfLNrjwW3Dw="></latexit>

fijk

Differentially closed (                                 ) 
<latexit sha1_base64="Sr4P4kMdzFEI39pwQC8oY0QXE68="></latexit>

f 2 A ) @Xif 2 A 8i

Constants =       (                                  )
<latexit sha1_base64="mYR+i2dGxWLX82SBNrtaHSQTvRw="></latexit>K <latexit sha1_base64="pXwxGFQNs+veKCfvQzpjVtCNwWU="></latexit>

@Xif = 08i ) f 2 K
<latexit sha1_base64="mYR+i2dGxWLX82SBNrtaHSQTvRw="></latexit>K

<latexit sha1_base64="TJ6DsaTgErgaqkkw/sCMXWyHynw="></latexit>

dJ(X) = "B(X)J(X)

<latexit sha1_base64="A1DCu+PzCAE/e7mzHfzVzalq8ZA="></latexit>

B(X)ij =
nX

k=1

dXkfijkwith

[ Duhr, Semper, Stawiński, FP ]

An   - factorised differential equation is in C-form, if                             .
<latexit sha1_base64="glJCi/ntTi3a5qdnn13ejx9pPUk="></latexit>

A \ dFC = {0}<latexit sha1_base64="MD8yq4Lis7F0py/PxqxoCX3Ofyw="></latexit>"

Long version: 

Rational functions in  
with singularities at the 

Elements of        :  
no pole/ pole of order > 1 

<latexit sha1_base64="gWubC5AJ/D1zMe2afh0su7QdEIo="></latexit>

dFC

in dLog-form with
<latexit sha1_base64="svIhT3iZyY9kKnRXxy75mEh9rUI="></latexit>

B(X)

<latexit sha1_base64="DPPMYJW6d0pfJEFC2oxHKrIwOfk="></latexit>

AdLog =

<latexit sha1_base64="q1Gu2lqTEgszCehYDk73yWaajEI="></latexit>

AdLog =

⌧
dX

aijr �X

��� all i, j, r
�

<latexit sha1_base64="tdOON4i6tJIi3SVrii3zyBoOQ2Q="></latexit>

) AdLog \ dFC = {0}

<latexit sha1_base64="k8kuKlUEuNTbFK7B7ucI+Fivp7Y="></latexit>

X
<latexit sha1_base64="2KG8Qd7wNSUVkp1DgFn7dXTFe0I="></latexit>aijr

<latexit sha1_base64="cHERL9WF+9UzLTXbcyLI1W4K88A="></latexit>

fij =
X

r

1

aijr �X

Example:

TWISTED COHOMOLOGY & CANONICAL DIFFERENTIAL EQUATIONS | FRANZISKA PORKERT

Short version: All known (to us) canonical DEQS for Feynman integrals are also in C-form!

<latexit sha1_base64="svIhT3iZyY9kKnRXxy75mEh9rUI="></latexit>

B(X)

THE C - FORM

14/18



WHY? PROOF!
Period matrices     and     with differential equations in   -form and C-form (same algebra) 

<latexit sha1_base64="it60SblAPDVYRxL9EEqpu6HwKiI="></latexit>"<latexit sha1_base64="McIRoCOODmqieRTREVhL4ai3mfo="></latexit>

P
<latexit sha1_base64="cWd1u07yKZOwuQpk3hZ1GGUoi1s="></latexit>

P̌Assumption: 
Twisted Riemann bilinear relations:

<latexit sha1_base64="ZPoXYgWy9Rw3GUyHWFJboyraUF8="></latexit>

C =
1

(2⇡i)n
P

�
H

�1�T
P̌

T
<latexit sha1_base64="tfW75AQQcfVnbI0JLJ5yZbJpfV8="></latexit>

= Pexp
✓
"

Z
⌦̌(X)

◆

<latexit sha1_base64="OusyP1XWcBupJravBzIVin781X0="></latexit>

2 GL(N,C("))
<latexit sha1_base64="vqUj57+UYYGhS0ImApzmFm5YRqY="></latexit>

= Pexp
✓
"

Z
⌦(X)

◆

<latexit sha1_base64="NvUzciI/wmJSKRU3uCxYRS4Vgyg="></latexit>

GL(N,A⌦K("))
<latexit sha1_base64="7XoqPYDa0zYpC1JGY7obANAyhSI="></latexit>2

=    - expansion with coefficients in 
<latexit sha1_base64="MD8yq4Lis7F0py/PxqxoCX3Ofyw="></latexit>" <latexit sha1_base64="5ZXPxjy4qqx4bF0haX6FAGUW3kE="></latexit>

A

<latexit sha1_base64="0j0wKMMZrkqlr6XFrGr9ogJ+3H8="></latexit>X

k

✏k
X

w

cwJ(w)entries:

 basis of words
iterated integrals 
with 

<latexit sha1_base64="QtPh3iyr8UzW9GJDBrfVQ1ivdGM="></latexit>

J(;) = 1

<latexit sha1_base64="Cb0lj/jnFz3tCXZI9PDbvoMMjCM="></latexit>

k

<latexit sha1_base64="aAHkQgTBzmqcf7chkaXeUQX0qUo="></latexit>

2 C ⇢ FC

entries:
<latexit sha1_base64="tX9YL4i/9zsUMpLGCZG/F1gEo20="></latexit>X

k

"k�k

<latexit sha1_base64="SbV/iOkAl8dA8c0EjpewRXD4NyM="></latexit>2 FC

<latexit sha1_base64="gDSJ0rsQV6UKzknllekIuCY1v/o="></latexit>

C 2 C(") <latexit sha1_base64="yYoSFU7Y4mzbOo6rtsKEWPqoTq4="></latexit>

dC = 0
TWISTED COHOMOLOGY & CANONICAL DIFFERENTIAL EQUATIONS | FRANZISKA PORKERT

<latexit sha1_base64="bqCRvtrrjEJNorfM4HntQFDk2vY="></latexit>

�kJ(;) =
X

w

ckwJ(w)
<latexit sha1_base64="He13bpZT/09bvIZxYhxjypacx0Y="></latexit>) <latexit sha1_base64="H5hA3EiLpDD1i/su5GXGqxaElfo="></latexit>

0 = (ck; ��k)J(;) +
X

w 6=;

ckwJ(w)

<latexit sha1_base64="X28pYX8S7QcgFR0a9fd8b/TrB3s="></latexit>

ckw = 0
<latexit sha1_base64="afLl87enT3V9fr85pj0FwKy9VnQ="></latexit>

w 6= ;for and
<latexit sha1_base64="AGx7AFcg+Zzo2r+MdOhXEc9F4hU="></latexit>

c; 2 C<latexit sha1_base64="He13bpZT/09bvIZxYhxjypacx0Y="></latexit>)

15/18

C-form                  are linearly independent over 
<latexit sha1_base64="p5Ags7Ykj/OFYK2XcxybkPhfL7k="></latexit>

J(w)
<latexit sha1_base64="A2zdxtF1fbYslBky8JVRmoPVTRc="></latexit>FC

<latexit sha1_base64="dw+FpSK5wkzoB8RuvyQAhesFQRE="></latexit>,
[Deneufchatel, Duchamp, Hoang Ngoc Minh, Solomon]
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<latexit sha1_base64="JGa08rCJZTNzU8QY2sZ9w9Ptylg="></latexit>0

@
A B 0
Ã B̃ 0
? ? ?

1

A
<latexit sha1_base64="KZjVKHXT3QUsLYlWXncU/lm57L0="></latexit>p1

<latexit sha1_base64="/VhfCSf9E289zjt/RXc2RAADNN0="></latexit>p2

<latexit sha1_base64="hkISTjWFMhr7XkugdVibnHwd0p8="></latexit>p3
<latexit sha1_base64="sweGuaJddpYljoZ/NjNGpLIVuoI="></latexit>p4

<latexit sha1_base64="1105RtR1fxG4ZleohFLtlGSn/UA="></latexit>

`1

<latexit sha1_base64="iJ349YZujkAcuNsKWR3HQNUjIAQ="></latexit>

`2

<latexit sha1_base64="etonY2BEoIRQ6NpGnZKRjW5Lek8="></latexit>

D = 4� 2"

<latexit sha1_base64="JGa08rCJZTNzU8QY2sZ9w9Ptylg="></latexit>0

@
A B 0
Ã B̃ 0
? ? ?

1

AMC
,

<latexit sha1_base64="+9LIhVS4iIwpMHR2U75phKa/30I="></latexit>

y2 = (�1 � x) . . . (�6 � x)

<latexit sha1_base64="Arfyvv8feP3xidexYhTdPArwEcs="></latexit>

� =
6Y

i=1

(1� ��1
i x)ai"<latexit sha1_base64="MCORbKoVp9LgNE3YlfuTXCcIfsM="></latexit>=

<latexit sha1_base64="w3FZbQtFC2THri+WM6nuvWSZylw="></latexit>

1

y

<latexit sha1_base64="3ib4gIS8vWLFdAHRhAvFbAR1owA="></latexit>

�

<latexit sha1_base64="5Y66d88dNhdUzUIRWX7DIEC1L70="></latexit>

L(X, z) =

Z
(z �X1)

� 1
2+a1" . . . (z �X6)

� 1
2+a6" dz

Defines even hyperelliptic curve of genus 2

Choose basis of 5 master integrals 
<latexit sha1_base64="FN+Vlqb7jMmrmFPxsNAzScuc71Y="></latexit>

I(�, ") with
<latexit sha1_base64="t7a/dHtZJ0Df/qbKGNMByvwa6n4="></latexit>

dI(�, ") = A(�, ")I(�, ")

Rotate to a canonical basis  
<latexit sha1_base64="ifoeZPeaAhUbbhvR0V8uR3Yoaos="></latexit>

dJ(�, ") = "B(�)J(�, ")
<latexit sha1_base64="Ge78GI3J8/Ej1T95fd8+EZfkZpg="></latexit>

J(�, ") with
Using the algorithm by [Görges, Nega, Tancredi, Wagner]

<latexit sha1_base64="qViEFSnHC9AB+EyN591PBLX0y5g="></latexit>=
<latexit sha1_base64="mwJ/50N3L4XINjfq0CSjDpRQAnA="></latexit>

U(�, ")I(�, ")

Last step: Ansatz for final rotation:
<latexit sha1_base64="xhEdqZ3+qTIJckOb2rlBI66Nhk8="></latexit>

U (5)
6 =

<latexit sha1_base64="12y9V2CcOGu7GFaHejYk9cMJAPA="></latexit>

Ufin

<latexit sha1_base64="Bj5aQyaKk+pMQCpcZcZTqyrmY3I="></latexit>

0

<latexit sha1_base64="Bj5aQyaKk+pMQCpcZcZTqyrmY3I="></latexit>

0
<latexit sha1_base64="Bj5aQyaKk+pMQCpcZcZTqyrmY3I="></latexit>

0

<latexit sha1_base64="Bj5aQyaKk+pMQCpcZcZTqyrmY3I="></latexit>

0

<latexit sha1_base64="Bj5aQyaKk+pMQCpcZcZTqyrmY3I="></latexit>

0

<latexit sha1_base64="Bj5aQyaKk+pMQCpcZcZTqyrmY3I="></latexit>

0
<latexit sha1_base64="Bj5aQyaKk+pMQCpcZcZTqyrmY3I="></latexit>

0

<latexit sha1_base64="Bj5aQyaKk+pMQCpcZcZTqyrmY3I="></latexit>

0

<latexit sha1_base64="Bj5aQyaKk+pMQCpcZcZTqyrmY3I="></latexit>

0
<latexit sha1_base64="Bj5aQyaKk+pMQCpcZcZTqyrmY3I="></latexit>

0
<latexit sha1_base64="Bj5aQyaKk+pMQCpcZcZTqyrmY3I="></latexit>

0
<latexit sha1_base64="Bj5aQyaKk+pMQCpcZcZTqyrmY3I="></latexit>

0

<latexit sha1_base64="Bj5aQyaKk+pMQCpcZcZTqyrmY3I="></latexit>

0

<latexit sha1_base64="Bj5aQyaKk+pMQCpcZcZTqyrmY3I="></latexit>

0
<latexit sha1_base64="Bj5aQyaKk+pMQCpcZcZTqyrmY3I="></latexit>

0

<latexit sha1_base64="Bj5aQyaKk+pMQCpcZcZTqyrmY3I="></latexit>

0
<latexit sha1_base64="Bj5aQyaKk+pMQCpcZcZTqyrmY3I="></latexit>

0

… and solve for unknowns     (8 coupled DEQs)

EXAMPLE: HYPERELLIPTIC INTEGRAL FAMILY
work in progress (arXiv:2412.XXXX)
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The requirement, that the intersection matrix is constant, can be used constructively!

1. Compute intersection matrix       from basis & dual basis after final transformation: 
 

2. Require all entries of      to be constant in parameters       and solve for (some)      . 
<latexit sha1_base64="ctjF2fzbEBoXWNYEQ2oAlfDjAos="></latexit>

�i

<latexit sha1_base64="F/L0sdUwRXkix+9RJdwxRLbfVng="></latexit>

C

<latexit sha1_base64="F/L0sdUwRXkix+9RJdwxRLbfVng="></latexit>

C

Contains the 8 unknowns       of             
<latexit sha1_base64="12y9V2CcOGu7GFaHejYk9cMJAPA="></latexit>

Ufin

A constant skew-diagonal intersection
<latexit sha1_base64="EwCv355YMBk+7e0jeQlsDhpZuHM="></latexit>

C =

All but three entries of the final transformation  
(expressed in periods, branch points & the three remaining new functions)

<latexit sha1_base64="12y9V2CcOGu7GFaHejYk9cMJAPA="></latexit>

Ufin
<latexit sha1_base64="qViEFSnHC9AB+EyN591PBLX0y5g="></latexit>=

<latexit sha1_base64="qViEFSnHC9AB+EyN591PBLX0y5g="></latexit>=

EXAMPLE: HYPERELLIPTIC INTEGRAL FAMILY

Basis and dual basis are in   -form and C-form 
<latexit sha1_base64="tUaBaG3XmQkeNd9fbgTMlmlYDoM="></latexit>) The intersection matrix is constant  

in the external variables,              . 
<latexit sha1_base64="it60SblAPDVYRxL9EEqpu6HwKiI="></latexit>" <latexit sha1_base64="hz9EgaojNLQk66HHnwqXW/bmUy8="></latexit>

dC = 0
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OUTLOOK

SUMMARY

Can we use constant intersection matrix for more examples (maximal cut & beyond)?

Better understanding of the role of the C-form (more generally)

Twisted Riemann bilinear relations          bilinear relations for maximal cuts

Requiring constant intersection matrix can be used constructively

<latexit sha1_base64="pWEIQ89eDCb+YhA/xUBA9enY7K4="></latexit>)

Basis and dual basis in    - and C - form       Constant intersection matrix 
<latexit sha1_base64="fcoMxLUGX0+A6h1E2BdJ1eYk2qc="></latexit>" <latexit sha1_base64="pWEIQ89eDCb+YhA/xUBA9enY7K4="></latexit>)



MOTIVATION

Thank you!


