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Off [General::spelll;
Off [General::spelll];

- e T T
Load FeynArts:
%============:=:==:::::::::::::::
Create Topologies: Photon+Quark->Quark+Gluon
tops= CreateTopologies[0,4 Ot (oopPs
. Tadpoles->False ~*——‘~“\\\\‘_4>
,SelfBnergies->FPalse Y < E xtevne
Length[téps] Puvtidles
: X £ X F

ins=InsertFields{tops, (V{1],F[1]}->(V{1l],F[1]}
;Model->{SM}];

ins ‘\(F;wa 5xow)

Lo 1+ PL\O‘LO -
Paint{ins
,GraphsPerRow -> 1
,RowgPerSheet -> 21;

+ -] - b + [ ]

7%— Clhaunel|

Top.2 Ins.A
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T ot evual
amp=CreateFeynAmp [ins]; Y:;yxﬂ At s
amp Fovim

FeynAmpList [Model -> {SM}, Generationl -> True,
Generation2 -> True, Generation3 =-> True,
ElectronHCoupling -> True, LightFHCoupling -> True,
QuarkMixing -> False, UnitaryGauge -> False,
RemoveEmptyTops -> True, ProcessName -> V1F1V1Fl,
Process ->
{({vi1], pl, 0}, (FI[1], p2, ME}} =->
({(v{1], k1, 0}, (F(1], k2, ME}}][Feynamp(V1F1V1lFl, T1, I1,

Nl][(EL2 ep(pl, 1i2] ep(*)[kl, 1i4] Integral(]
ulk2, ME] . galli2] . (ME + gs{-kl + p2]) . galli4]

ulp2, ME]) / (-MEZ + (k1 - p2)2)7].

Feynamp [VIFIVIF1, T2, I1, N2]((EL® eplpl, 1i2] ep(*)[k1, 1i4]
Integral(] ulk2, ME] . gal[lid4] . (ME + gsipl + p2))

galli2] . ulp2, ME)) / (-ME® + (pl + p2)2)]]

InputForm{amp]
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Off[General::spell);0ff[General::spelll];
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Input Raw Amps From FeynArts:

ampa={rawamps{[1,2]],rawamps[(2,2]]} E A P S §

((EL? eplpl, 1i2] ep(*)(kl, 1i4]
u(k2, ME] ga{li2] (-gs(kl - p2] + ME) ga(lid]) u{p2, ME]) /

((k1 - p2)2- M), (EL® ep(pl, 1i2] ep(*)(kl, 1i4]
u(k2, ME] ga(li4] (gs(pl + p2] + ME) ga(li2] u(p2, ME]) /

((pl + p2) - ME®))

Conugate Amps '
& P % %
camps=ComplexConjugate[amps] 2 A B

{(EL2 ep(kl, 1li4*] ep(*)([pl, 1i2*]
u(p2, ME] ga[lid*] (-gs(kl - p2] + ME) gafli2*] ulk2, ME]) \

/ ((kl - p2)2~ MEz), (EL2 ep(kl, 1i4*] ep(*)(pl, 1i2*}

u{p2, ME] ga(li2*] (gs(pl + p2] + ME) gal[li4*] ul[k2, ME]) /
((pl + p2)2— MEZ))

Square Amps 2 A ,C}J"c A g*

msquaredl=Outer{Times, amps,campsl; l744 ] =
Dimensions[msquaredl]

B A¥ BB

ME=0;

Contract Polarization Vectors:
e[mu] e*[nu] -> g[mu,nu] A ¥V R
Clear[ContractBosons]; (f: éi: y 53

ContractBosons={(

Pair(LorentzIndex([ComplexIndex([1li1_]
Momentum({Polarizationp_, _]
Palr{LorentzIndex( 112_})
Momentum({Polarizationip_, _]

:> MetricTensor{ComplexIndex([1i1],1

)_1 ‘ .
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Evaluate Square Amps

msquaraedils

{ megquaredl //.ContractBosons
//Contract
//Map{FermionSpinsum,#, (2} ]&
//¥ap(BvaluateDiracTrace, #, {2}]1&
//PropagatorDenominatorRxplicit

T 2w e s SV I | S o W . ATD - A — " S - S " — i St W V0 W T S

Examine Mandelstam Variables

SetMandelstam{g,t,u,pl,p2,-k2,-k1,q,0,M4E, ME];,;

( (ScalarProductpl+p2,pi+p2]
,ScalarProductpl-~k2,pl-k2]
;8calarProduct[pl-kl,pl-k1]}

//BxpandScalarProduct
//81implifty

2
= (Pt P2)

- (P\"K\)L

Evaluate Square Amps
q /t g*2 =-Q*2;

msquared2=msquared2 //ExpandScalarProduct;

msquared3=
TrickMandelstam{ msquared2, {s,t,u,-Q*2+2 MBE*2}]}
((—8 EL4 s 8 EL4 Q2 u) {8 EL4 Q2 u -8 EL4 t))
t ' s t ’ s t ! s

maquaredd4= msquared3 /(8 BL*4) /.{MEB->0)
2 2 2. ¥
s Q u Q" u t ¥ ¥ X z
(@ 70 G -0 g— lyy” :%ZAQ’AEEIEBA,BB e
msquaredS= Plus @@ Plus @@ méquared4

s t 20%u — lfm‘-z”
st e S

L Cross term pRY BAT

S = Clavwef B r¥
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