TL

Amplitude

np= Ma = I e? Spinor [Momentum[p3], m].GA[v] .Spinor [Momentum[pl], m]

MT [u, v] . .

——  Spinor [Momentum[p4], M].GA[u] .Spinor [Momentum[p2], M]
SP[pl-p3]

i (o (p3,m))7 (¢ (pl,m)) (¢ (pd, M))F (¢ (p2, M))

(pl-p3)?

Out[~]=

1
in-}- X0 = — Contract [FermionSpinSum[Ma + ComplexConjugate[Ma]]] /. e* > alpha?«16 =2 //
4
DiracSimplify // FullSimplify

32 7% alpha’ (2 (m? + M* - s)2 +2s5t+ t2)

Out[«]=
12

Electron vertex

ni2k= TLa_, P_y M_, u_] :=
-1e? PaVeReduce [TID[GAD[p] . (GSD[p + q + k] +m) .GAD[u] . (GSD[p + k] +m) .GAD[p]
FAD[ {k, Smallvariable[A]}, {p+q+k, m}, {p+k, m}], k, ToPaVe -» True] ]

ap= 61[m_] := ((-e?) / (8n%)) (1/ (2Epsilon) + (1/2) Log[4n] +
(1/2) Log[ScaleMu’? /m?] + (5 - EulerGamma) / 2 + Log[SmallVariable[1]? /m’])

(4= T'RenE := T[p2-p4, pl, m, v] + GAD[v] ~ 61[m]

16 7*

nisi- VertexERen = I e? Spinor [Momentum[p3], m] .T'RenE.Spinor [Momentum[pl], m]

MT [k, v] . .
——  Spinor [Momentum[p4], M] .GAD[u] .Spinor [Momentum[p2], M];
SP[pl - p3]
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2 | Vertex.nb

1
nite}= — ChangeDimension[Contract [FermionSpinSum[ComplexConjugate[Ma] » VertexERen]], D] //
4
DiracSimplify;
X2 =%/.¢e%> alpha®x64%x° // FullSimplify

! 3
ouf19) ————— 4 alpha’ r
et (1-4 m2)2

—8(D—2)a(4m2—t)((m2+M2—s)2+(s—M2)t)Bo(0, m?, mz)mz—(4m2—t)[S(s(D+2(—6+y))—2)m6+
4(4ED+2(-6+7)-2)(M*-5)-e(-5 +)V)t+t)m4+4(2(8(D+2(—6+y))—2)(M2—s)2+
—)(e(-5+N - +2(-eD+y-M*+ M* +s(D+3y - 17)s—3s)t)m2—

(6(=5+7) - 1)[(4(M2—s)2+(D—2)t2+4st)—8(4m2—t)

4 2 )tz
(4(m* + M? =5 + (D =2) 7 + 454) {10g[ ﬂf ]+ 2log[—2]]] _

m m

26Bo(m?, m?, ) (D=2 =4 (D=2 m-M)m+ M)+ (D =3)9) £ = 4((D=3)m* +

2(S D=9 M*=5Ds+11s)m +(D=3) (M = 5" )+ 32 (D =2y m? (m? + M2 = 5)") 2% +

A
2(4m? 1) (~-((D -2 ) +4((D -2 m? - 5) 2 4 (m* —dsm? + (M = 5] )+ 8 mr? (m® + M2 = 5)F)) +
&(Bo(t, m?, m?) (2((D =208 +4(s = (D-2)m) 2 +4(m* + (6 -4 D) M> + 22 D - 5)s)m* + (M* = 5)' ) 1 +
16 (D =2 m? (m? + M2 = 5)°) 2% +
@m* = (D-1D-2F - 4D -7 (D-2)m - 5) +4(D-Tym" -
2((D=3)yM>+ (D=1 s)m? + (D =7) (M = s)’)t+32m* (m? + M? - 7)) +
Com?, m?, 1, m?, 2, m?) (2 (D=2 £ +4 (s = (D -2y m?) £ + 4 (m* +
(6-4D)M*+22 D= 5)s)m* + (M* =5} 1+ 16 (D = 2 m® (m® + M* = s)} ) 2* +
(t-4m?)(-(D-8)D-2F) +4(D-8)(D-2m* =5) £ ~4((D-8) m* +
2(DM? =3 Ds+165)m? + (D= 8) (M = 5)') £+ 16 (D — 4y m? (m? + M2 = s)} | 2 -

2(2m2—t)(t—4m2)2(4(m2+M2—s)2+(D—2)t2+4st)))

ineop= PaXEvaluateUV[X2] // FullSimplify

64 ralpha’ 2% ((m® + M? = s)} + £ (s - M?))

Out[20]=
t2 (4 m2 - l) Euv
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