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Derivation of MB representation
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. 1+26 L o
fin = _((mz)z +z (-5)74+27 (- t)-3-2eps-21-24-26-27

Gamma[-zl] Gamma[-z2] Gamma[-2z3] Gamma[-1 - eps - zl1 - z4]
Gamma[-1l-eps-2zl1-22-23-2z24] Gamma[-z4] Gamma[l + z2 + z4] Gamma [l + z3 + z4]
Gamma[2 +2 2zl +22 + 23 +2 z4] Gamma[-z6] Gamma[-1 - eps + 22 + 23 - 26 - 27]
Gamma[-2-2eps-zl1l-2z4-26-27] Gamma[-2z7] Gamma[l - z2 + z7] Gamma [l - z3 + z7]
Gamma[3 + 2 eps + z1 + z4 + 26 + 27] Gamma[2—z2—z3+226+227])/

(Gamma[-2 eps] Gamma[l - z2] Gamma [l - z3] Gamma[-1 - 3 eps - z1 - z4]
Gamma[2 + 22 + 23 +2 z4] Gamma[2 -z2 -2z3 +2 z7])

_ ( (m2> z1+26 (-8) z4+27 (-t) -3-2 eps-z1-z4-26-27

Gamma [-zl1l] Gamma [-z2] Gamma[-z3] Gamma [-1 - eps - z1 - z4]

Gamma[-1l-eps-21-22-2z3-2z4] Gamma[-z4] Gamma [l + 22 +z4] Gamma [l + z3 + z4]

[
[
Gamma [2 +2z1 +22+23 +2z4] Gamma[-z6] Gamma[-1-eps + 22+ 23 - 26 -27]
Gamma [-2-2eps -2zl -24-26-2z7] Gamma[-z7] Gamma[l -z2 +z7] Gamma [l - z3 + z7]
Gamma[3 +2eps+2zl+2z4+26+2z7] Gamma[2—22—z3+2z6+227])/
(Gamma [-2 eps] Gamma [l - z2] Gamma [l - z3] Gamma [-1 -3 eps - z1 - z4]

Gamma[2 +z2+2z3+2z4] Gamma[2-2z2-23+22z7])
rules = MBoptimizedRules[fin, eps » 0, {}, {eps}]
MBresidues::contour : contour starts and/or ends on a pole of Gamma[-eps - z1 + z2]
MBrules::norules : no rules could be found to regulate this integral
MBrules::norules : no rules could be found to regulate this integral

MBrules::norules : no rules could be found to regulate this integral

General::stop : Further output of MBrules::norules will be suppressed during this calculation. >

295 1 11 3 49 1 1
{{epsa——}, {zla——, z2>-—,23>-—,24>-—,26->-—, 27%——}}
384 2 192 8 384 2 4

integrals = MBcontinue[fin, eps -» 0, rules, Verbose -» False];

ser = MBexpand[{integrals}, Exp[2 * eps EulerGamma],
{eps, 0, -2}] // MBmerge
{MBint[ ( (mz) alrz6 (-s) 72721728 Gamma [-2z1]3 Gamma [l + z1] Gamma [-z6]°> Gamma [l + z6] ) /
1

(2 eps2 t Gamma [-2 z1] Gamma [ -2 z6}>, {{epseO}, {zle—%, 269_;}}”

Derivation of sums

<< MBsums.v1.0.m
MBsums v1.0 by Michal Ochman

The author would like to thank Tord Riemann
for many fruitful discussions
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intl = ser[[1]] /. (m2)21+zs (-s) 272726 (_x) #1260 (_g) % (% mz/s=x *)

MBint[((—x)Zl*% Gamma [-z1]° Gamma[1 +z1] Gamma [-26]° Gamma [1 +26]) /

1 1
(2 eps® s t Gamma[-2 z1] Gamma[-2 z6]), {{epseO}, {zle——, 2697—}”
2 2

Lk = {s>-1/5,%x--5, t-»>-1/10};

sl = MBIntToSum[intl, Lk, {21 - R, 26 » R}]

z1->L ( Re z1 < -1/2 )

z6->L ( Re z6 < -1/2 )

{MBsum[ ((-1) ™™ (-x) ™™ (n11)? (n2!)?) / (2eps® s’ tx* (1+2nl) ! (1+2n2)!),
nl=0&«n2 =0, {nl, n2}]}

sx = Sum[ ((-1) ™™ (-x) ™™ (n11)? (n21)?) / (2eps®s®tx® (1+2nl1) ! (1+2n2) 1),

{nl, 0, Infinity}, {n2, 0, Infinity}]

2
. 1
8 Arcsun[ ]
24/

eps?s?t (-1+4x)

MBintegrate[{intl}, Lk]
Shifting contours...
Higher-dimensional integrals
Preparing MBpartleps-2 (dim 2)

Running MBpartleps-2

{ 4.6846 {0.000453913 O}}

eps? eps?

| 3

Performing 0 lower-dimensional integrations with NIntegratePerforming 0 lower-dimensional :

Higher-dimensional integrals
Preparing MBpartleps-2 (dim 2)

Running MBpartleps-2

{ 4.6846 {0.000453913 O}}

2

eps eps?

DoAllMBSums[sl, 5, Lk] // N
4.68459

eps?

sx/.Lk//N
4.68459

2

eps

(* Numerical check with V.A.Smirnov (B0, compare Eqg. 5 in hep-ph/0111160v1l) =)
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(* x = mA2/s *)

x0=1/8qrt[l-4 »x]
1

1-4x

mx
pPX

Log[1l-x0]
Log[1l +x0]

1
tog[1 - ——]
1-4x

1
Log[1+ ——]
1-4x

b2 =2 % (mx -px) A2

1 1 2
2 [ros[1 - ——] - tog|1+ ——]
1-4x 1-4x

BO = -x0A2/ (sA2#% (-t)A(Ll+2+eps)) * (b2 / epsA2 +rest)

- ((t)”eps (rest+1/eps22 [Log[l ;} —Log{lJr ;]szj/ (s (1-4x))

1-4x 1-4x

BOS = Series[B0, {eps, 0, -2}] // Normal

2
(2 (Log[l—;} —Log{1+$]] J/ (eps2 s?t (1—4x))
1-4x 1-4x
BOS/.Lk//N
4.68459

eps?

sx /.Lk//N
4.68459

eps?

ToString[intl, InputForm, PageWidth - 60]

MBint[ ((-x)A(zl + z6)+Gamma|[-zl1]A3xGamma [l + zl1l]x*
Gamma [-z6]A3xGamma [l + z6])/ (2+xepsA2xsA2«t+xGamma[-2+z1]
Gamma [-2xz6]), {{eps -> 0}, {zl1l -> -1/2, z6 -> -1/2}}]

ToString[sl, InputForm, PageWidth -» 60]
{MBsum|[ ((-1)A(-nl - n2)x(-x)A(-nl - n2)*nl!A2xn2!A2)/
(2%epsA2+sA2+t+xA2% (1 + 2*nl) ! (1 + 2xn2)!),
nl >= 0 && n2 >= 0, {nl, n2}]}



