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Introduction
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Any integral from a given family can be represented as a linear combination of
some limited basis of integrals, elements of this basis are called master integrals.
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Methods for calculating loop integrals
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Elliptic loop integrals

«Kite» integral
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Frobenius method
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Solutions for non-elliptic master integrals
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Solutions for elliptic master integrals
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The homogeneous part of the DE has the same structure as in the non-elliptic case

we will again look for solutions in the form:
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The difference equations for the coefficients ¢, and d,, will again be of the first order!



Solutions for elliptic master integrals
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Generalized
Kampé de Feériet
function

Exact solution for non-planar vertex
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System of integrals describing two-loop corrections to
processes in nonrelativistic QCD
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System of integrals describing two-loop corrections to
processes in nonrelativistic QCD
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Elliptic sunset

J3 = (1+ 3¢) O%@;@

d.J
(14 2¢)(e — 2% + 202 (1 4+ %)) J3 — (3 —4(e — 1)e + 222 (1 +¢)(5 + 45))xd—;
d>J d3J
2 2 3 2\,.3 3 _
—(4(3+¢) + (7 + 5e))x T2 4+ x%)x 73 0
We will look for solutions in the form:  Js = Y (cn + dnz ™) 2>+ )~ (fo + gnz™¢) 2"
n=0 n=0

>

%(@—92)_ 7 esc(me)el'(g) [% 11+¢ 1—0—%._:1:_2] _ /mel(e)I'(2e) 7 [%-I—s 134+51+e 332}
(1 —¢) 331—¢ 7 4 4°T (e + 2) e
Vm27 2 el (e + 1 (2e + 2)4F3 [1 l+ed+el+5 x2]

5 3_eb el e’ 4
(e=1T (e +3) 2-3atzaty A

Exact solutions for all master integrals can be expressed in terms of generalized hypergeometric functions

These results are consistent with those .y, Kalmykov and B.A. Kniehl,
previously obtained by other methods. Nucl. Phys. B 809(2009) 365 13



Conclusions

A new method was developed for obtaining an exact solution of elliptic Feynman
integrals, in terms of the dimensional regularization parameter, based on the solution of
differential equations for the complete system of master integrals by the Frobenius
method.

The use of this method made it possible to obtain exact solutions for a nonplanar elliptic
vertex, as well as for a system of master integrals describing two-loop corrections to
processes in nonrelativistic QCD.

Solutions are expressed in terms of well convergent sums which can be easily computed
numerically with arbitrary precision.

Future plans

Generalize the developed technique to the case of "more complicated" elliptic integrals
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Thank you for your attention!
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