Non-planar two-loop massless vertex diagram with
pi =13 =0, Q% = —(p1 — p2)* = 2p1-p>
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and, similarly, for the second pair, with the replacements
§1 — &, p1 — P2, k— 1, a3 — a4, a5 — ag

Change the integration variable | — r = k + [ and integrate
over k by means of our massless one-loop formula
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Apply Feynman parametric formula to the propagators 1
and 2 and the propagator arising from the previous

Integration, with a resulting integral over r evaluated In
terms of gamma functions:

/ d’r
[_(T2 T QZA(fla 627 637 54))]a+€_2
_ md/zr(a + 26 — 4) 1

F(CL +€— 2) (QZ)CH—2€—4A(€17 627 ‘537 54)01—'_?528_4



where a = a7 + ...+ ag and

A(&1,82,63,84) = &380 + (1 — &3 — &) (283 (1 — &1) + §184(1 — &2))]

Gonsalves’83:
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The last line —

X

1 (1 dzeT(a+ 2 —4+ 21 + 29)T(—22)62652 (1 — &)

211 ) _jne (1 — £)at2e—ddz1tzs §?+26—4+Zl+2’2(1 — &y)at2e—d+ata



(1) (i d/2)2 T'(2 — ¢ — azs)
(Q?)a+2¢41(6 — 3e — a) [ [ T'(ay)
['(2 — € — ayp)

+100 +100
X dzidzel'(a + 2¢ — 4
F(4 Y &3456 27?1 / / 21d29 + Z€ + 21 + Z2)

XI'(—21)0(—22)(ag + 22)T (a5 4+ 22)' (a1 + 21 + 22)
y ['2—€e—ajg—21)'(4—2e+ a2 —a— 29)

F(4 — 2€ — 1235 — Zl)F(4 — 2€ — a1246 — 21)
xI'd—2e+a3—a—2 —2)l'(4—2e+as—a— 21— 22),

Fr(Q%ai, ... a6,d) =

where asqs6 = a3 + a4 + a5 + ag, €tc.
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