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REDUCE-aided Quantum Electrodynamics

Mitsuru YAMADA®

Abstract — Four examples of REDUCE-aided computation in perturbative quantum electrodynamics
are shown: the Compton scattering; pair annihilation of an electron and a positron; the Moeller scattering;
the Bhabha scattering. Useful formulae of relativistic kinematics and conventions for the scattering cross-

section are also presented.
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Fig.1 Feynman diagrams for the Compton
scattering.
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scattering.
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Fig. 4 REDUCE program for pair annihilation.
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00000020

00000021 AB:= =J (MU X (J(PA) +M) XJ(NUI X (J(QB) +M) X
00000022 JIMUIY XCI(PB) M) XJ (NUDI X (J(QA) +M) ;
00000023 2 &

00000024 AB := 2%(S -~ 8%XSXM + 12%M )

00000025

00000026 BA:= =J (MU X (J(PB) +M)RkJ(NU) R (J(QB) +M) X
00000027 JMW X CJ(PA)Y MY RJ (NUIY R (J(GAY+M)
00000028 2 4

00000029 BA := 2X%(S -— B8%SX%M + 12%M )

00000030

00000031 BB:= JIMU) R (I (PB) +M) XJ (NUY X (J (QA) +M) X
00000032 K(MU)Y X (K(PA) +M) XK (NU) X (K(QB)+M);
00000033 2 2 2 &
00000034 BB := (TT — 8XTTHM + $§ - BXSXM + 24%M )/2
00000035

00000036 AB—-BA;
00000037 ©

00000038 SUB(TT=4XMXX2-S~TT,BB)~AA;

00000039 ©
00000040 END;

Fig. 6 REDUCE program for the Moeller

scattering.
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Fig. 7 Feynman diagrams for the Bhabha
scattering.

00000001 ¥%=—mmmmmm—————— e CROSS SECTION OF BHABHA SCATTERING —~——-j;
00000002

00000003 MASS P1=M,P2=M,Q1=M, Q2=M;

00000004 MSHELL P1,P2,Q1,Q2;

00000005 Q2:=P1+Q1-P2¥

00000006 P1.Q1:=S/2-MKX2¥

00000007 P1.P2:=M¥%2-T/2¥

00000008 Q1.P2:=(S+T)/2-MXX2¥

00000009 :

00000010 OPERATOR J.K;

00000011 FORALL P LET J(P)>=G(L1,P);

00000012 FORALL P LET K(P)=G(LZ2,P);

00000013

00000014 INDEX MU,R;

00000015 FACTOR T;

00000016 ORDER T,S,M;

00000017

00000018 (J(P2)+M)KJ (MUIX(J(P1)+M)I%XJ (RIK(K(QT)—M)*K(MU)*(K(Q2)~-M)*XK(R) ;
00000019 2 ‘ 2 2 4

00000020 (T + 2%TXS + 2%(S =— 4XSXM + 4%M ))/2

00000021

00000022 AA:=WS¥

00000023

00000024

00000025 = (J(P2)+M)%J (MUK (J(P1)+M)KJ (RIK(JC(QTI—M)IKJI (MU ((J(Q2)~M)XJ(R) ;
00000026 2 2 4

00000027 2%T + &4XTXS + 2%(S — 4%M )

00000028

00000029 BB:=WS¥

00000030

00000031

00000032  (J(Q1)=M)>KJ(MUIK(JIC(P1)Y+M)IKJ (RIK(K(P2)+M) XK (MU) X (K(Q2)~M) XK (R) ;
00000033 2 2 2 4

00000034 (2%T + 2XT*(S — 4XM ) + S + 8%M )/2

00000035

00000036 CC:=WS¥

00000037

00000038 END;

Fig. 8 REDUCE program for the Bhabha
scattering.
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