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Twist U is derived from a two-dimensional LBL Baikov representation:
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Twist U is derived from a two-dimensional LBL Baikov representation:

Uz0,21,72) = [Poao) =Py TP, @IFIPs ()] 2 [P (2)] 2

\ - =

-7

even odd
______ —_— — s e —— —
1. Localize on p, = €4U(5)ﬁn - ,/ r=2 |
{Po, Py, Py} = 0 Py h= v
Z 7 /
_ A1 22 S — — — e
LIJ?)_‘S U(Z)POTI 7 7 r =
2. Take one more residue N h2'1 // hl'2 //
Y, = (©2)—n / ’
P1 __7/____’/ _____
Wy, — 4U ~Zy // // r = Ol
e =€ (Z)P_1n h20 pll ho2
/ / /
4 5 ZO —_— —_— —_—t
Lpeng(Z)P—ZU 0=0 o=1 0 =2
Z
g, = g4U(5)P_1,7 a=-2,7r=2,



K3 Sector: Non-Planar
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v, 84U(§)P—1n af—Z,‘er,
2 o=2ul=1 66



K3 Sector: Non-Planar

Twist U is derived from a two-dimensional LBL Baikov representation:

Uz0,21,72) = [Poao) =Py TP, @IFIPs ()] 2 [P (2)] 2

even odd
______ —_—t — — — — —
. R / _
1. Localize on y, = g4U(Z)n h2'2 /, r=2 |
{Po,P1,P,} =0 2272 /
Yg = *U(2) 51l ——
4 / / r =
2. Take one more residue P, = £4U(2) Z0Z2 n h?1 /// h1? ///
P3 / /
2 VU S S
3. No forms for subsystem Yo = tU(2) —117 2,0 7 1,18 / 0,2 B
F=1 Ps h<"8 , h-~, h" /
— / / /
W, = 4U(7 Z0Z1 —_— —_— S
4. Run the full system, 11 =&U(2) P, n o=20 o=1 0=2
preferring ¥, — ¥, 5
Z
Y, = €4U(2)P—077
3 67



K3 Sector: Non-Planar

Twist U is derived from a two-dimensional LBL Baikov representation:

Uz0,21,72) = [Poao) =Py TP, @IFIPs ()] 2 [P (2)] 2

even odd
______ —_—t — — — — —
1. Localize on Y, = U@ } lul =0 >3 N r =2 |
{PinerZ}ZO ZgZZZ h ’ // .
Yg = *U(2) 51l ——
4 / / r =
i . Z0Z2 2,18 / 1,28 ,/
2. Take one more residue W, = £4U(Z) o h / h ¢
3 / /
2 VN O WX
3. No forms for subsystem Yo = tU(2) —117 p20 / [p11 2 [po2 B
r=1 Ps // // //
W, = 4U(7 Z0Z1 — — S
4. Run the full system, 11 =&U(2) P, n o=20 o=1 0=2
preferring ¥, — ¥, 5

Ps 68



K3 Sector: Non-Planar

Twist U is derived from a two-dimensional LBL Baikov representation:

Uz0,21,72) = [Poao) =Py TP, @IFIPs ()] 2 [P (2)] 2

even odd
______ —_— s — — — —
: / _
1. Localize on Y, = U@ } lul =0 B2.2 ! r=2 |
{Po,Pl,Pz}ZO ZgZZZ ) / .
Yy = *U(2) 51l —
4 / / r =
2. Take one more residue P, = £4U(2) Z0Z2 n h?1 /// h1? ///
Py / /
2 VN O WX
3. No forms for subsystem Y,y = £4U(§)—1n > lul =1 20 7 11 7 02
F=1 Ps h<* , h- " , h*" /
— / / /
W, . = c41(7 ZoZ1 — — —
4. Run the full system, 11 =&U(2) P, n o=20 o=1 0=2
preferring ¥, — ¥, 5
Z
Y, = €4U(2)—077
P J 69




K3 Sector: Non-Planar

Twist U is derived from a two-dimensional LBL Baikov representation:

Uz0,21,72) = [Poao) =Py TP, @IFIPs ()] 2 [P (2)] 2

even odd
______ —_— s — — — —
: S / _
1. Localize on Y, = U@ } lul =0 B2.2 ! r=2 |
{Po,Pl,Pz}ZO ZgZZZ ) / .
Yg = *U(2) 51l ——
4 / / r =
: o ZoZo 2,18 ./ 1,28 ,/
2. Take one more residue W, = £4U(Z) o h / h ¢
3 / /
72 » S . e r=0]
3. No forms for subsystem Yo = £4U(§)—1n > ul =1 n208 - G118 / @502 te
r=1 Ps // // //
W, = 4U(7 ZoZ1 — — —
4. Run the full system, 11 = £U(2) P, n o=0 o=1 o=2
preferring ¥, — ¥, 5
W Z
¥, = U 2) P—On 12 Forms I:> 8 Integrals
3 ) 70




K3 Sector: Non-Planar

Corresponding DEQ matrix is given by Laurent series in €:

N N
— 3
\B in

Rotation into e-factorized basis can be constructed as:

K =R 1(gx)] = [[R("l)(e, x)][R(O)(e, x)]]_lf

R(g, x)

Z1



Summary

e Studied planar and non-planar double boxes with three equal masses
* Found multiple sectors associated with non-trivial geometries

* Tested the algorithm proposed in [arXiv:2506.09124] to solve the problem on the maximal cut

* Constructed solutions required no prior knowledge of geometries

Thank you for attention!


https://arxiv.org/abs/2506.09124

Back-Up Shides



Feynman Integrals

s
v

Feynman Diagram:

(ky + k3)? —mj3

Integral Family: D = Dint — ¢
-2 r Nd®ky dPk, 1
In1,---,nN = elEYE('uz) 2 D/, D n, nn
G(m) /2 (im) /20, Oy

loop momenta propagators



. . s : -
Integration-by-Parts Identities ¥ 3 [ d%; 711 \I
SIS OO i

.= f jr— \

j=1 dej 5 r=N )ak
“_[ o aem) Vel 1w (=0 ’

=1 (i m) /2 Okq, L 7=l g )

C )

Solve complicated integrals through simple integrals
- J

ﬂ1—32+8n233—2n34—2n35—4n35 =9 \

~8nJ3+23,-235+3g+37=-0

4 )

1), -0

eps |

3, 8n3y 23,1235+ 1+ Minimal set of unknown J

-2n3J33+33-39+2n%J5-2n311 -4nJyy =0
-233-2nJyg+23q7+J1p+343=0
233+35-2n3y5-231,+32 =0
J;-J15+2n?2315-2n317-2nJ15-4ndyg =9
k—zn315+231?—2318+319+32@::a

Gauss
Elimination

\_

Master Integrals

J

45



e-Factorized Form

“Rotate” the basis K = R~ (g, x )I :

Ansatz K = Y._, €K™ (x):

LHS:

RHS:

4 z eK ™ (x)
dx

n=0

gA(x) 2 gnK ™ (x)
n=0

R™1A(e,x)R — R™1 14 p
E, X dx

{dK— A 1?]
T cA(x)

Iterative solution:

0(°): —K<°> =0

> 0(eh): ‘ K<1>—A(x)1(<0>

d _ .
0(e™): EK(") = A(x)K™~1 e



. : T T T T TSN
Baikov Representation ¥ 3 J 1 d%k 17 1 \I
ny,..,N D n
(L lgamger
Momentum Rep Baikov Rep
Integrate in loop momenta k; : : Integrate in propagators oj
4 N
B(a)fd"o
Inl,. ny X O_a]
C J7J
\_ J
B = Gram(ky,...,kp,p1,---,PE) B =(d—FE—-L-1)/2

¥4



Scaleless Integrals

To show the above expectation is too generous, consider an example of a Scaleless Integral.

1
I EJ
Kok, L1 - D™ kg o™ -

# 0 in dimensional regularization, hence:

scaleless integrals
vanish in dimreg

1
jkl,kz [k1 -Apj]m[kz -/’l(pl- + pj)]n e

rescale back k, k, |

v
=1

A*—1DI=0 mmp

fully reducible
sectors

v

— —m-n+-e g

[=0

18
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