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Abstract

Old results about the calculation of the ladder diagrams is reviewed briefly.
The method to reduce the number of loops in the triangle ladder Feynman
diagrams in an arbitrary number of space-time dimensions is given
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Proof of the loop reduction in d=4 dimensions. Part |
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Proof of the loop reduction in d=4 dimensions. Part Il
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Proof of the loop reduction in d=4 dimensions. Part Il
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Loop reduction in the momentum space
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reduction in non-integer dimensions. Part [l
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Loop reduction in non-integer dimensions. Part Il|
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Formulas to prove

% dzrdz3 D(u’v)[l +e1—2z3,14+ep— 20,1+ 83] X
C

><D(Z2’Z3)[1 +er,1+e1,1+e3]=

D=1 —ey] | DOI14es] | D11 - o]
E2€3 E1€2 £€1€3

)

I'(—22) I'(—23) I'(—zz — Uy — 3+ d/2)
|_|,'|_(I/,')
r(—Z3 o V3+d/2)r(22 + 3 +V3)F(Zl/,' — d/2+23+22)

X M(d— ) ’

D=1y, 1y, 3] =

e1+e2+e3=0 and DU+ =DUY[1,1,1+ ]

Igor Kondrashuk (UBB) On the calculation of triangle ladder FDs NP Aspects of QFT - 2017 12 /29



Barnes Lemmas
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The Integrant

D(Z2’Z3)[1 +e2,14+e1,1+e3]=
MN=2z2)T (-z3)T (—z22+e2) T (—z3+ 1) T (1 + 22 + z3) "
FT(1+e)l(1+e2)l(1+e3)

Xr(1+22—|—23—|—€3),

D(u’v)[l +é&1 — z3, 1 + &2 — 2o, 1 —|—€3] =

F(—u)T (—v)T (—u+e1+2)M(—v+e+ z3) "
r(1+51—23)r(1—|—€2—Zz)r(1+€3)r(1—|—22—|—23)

FrMl4+u+v+e)f(l—zn—z+utv),

D(u’v)[l +e1—z3,1+er—2,1 + 63]D(z2’z3)[1 +e3,14¢€1,1+ 63]

:rr(—u)r(—v)r(1+u2—|—v—|—53) 1 1 M (—2)T (—25) x

(1+51)F(1+52)F (1+€3) E1 —Z3E2 — 2o

><F(1~|—22~|—23—1—53)F(—u+51—|—22)F(—v+52+23)><

xIM(1—z—zz3+u+v).

Igor Kondrashuk (UBB) On the calculation of triangle ladder FDs NP Aspects of QFT - 2017 14 /29



The term D“VI[1 + &3]
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Simple trick
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Application of the Barnes lemmas
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Reflection
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Ladder diagrams
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Explicit form of Usykina-Davydychev functions
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Diagram which we calculate by the same trick in
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Integral Equation for this diagram
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Ladder diagrams
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Fourier-invariance of UD functions, JHEP08(2008)106
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Fourier-invariance of UD functions via MB transform
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Fourier-invariance of UD functions via MB transform

Mellin-Barnes transform for the ladder functions:
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Fourier-invariance of UD functions via MB transform
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“Orthogonality”
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