In[3]:= (» plus and minus spinor solutions «)

Ur"+",p_1:=({
{sart[plus[p]]},
{sqrt[minus[p]]*«Exp[I«Phi[p]]},
{0},
{0}

1)

Ur"-",p_1:=({
{0},
{0},
{sqrt[minus[p]]+Exp[-I+xPhi[p]]},
{-sart[plus(p]]}

1)

inisl= (x Weyl matrices «)
WeylGamma[@] = ({
{o, o0, 1, 0},
{0, 0, 0, 1},
{1, o, o, 0},
{0, 1, 0, 0}
1)
WeylGamma[1l]=({
{0, 0, 0, -1},
{e, o, -1, 0},
{e, 1, o, 0},
{1, e, 0, 0}
1)
WeylGamma[2]=({
{0, 0, 0, I},
{e, o, -I, 0},
{e, -I, 0, 0},
{I, o0, 0, 0}
1)
WeylGamma[3]=({
{e, o, -1, 0},
{e, o, 0, 1},
{1, e, o0, 0},
{e, -1, o, 0}
1)

In[9]:= (» Phase in terms of Momenta Component «)
SubsPhase = {
Exp[IxPhi[p_]]=(dot[p,1]+Ixdot[p,2])/sqrt[plus[p
Exp[-I«Phi[p_]]=(dot[p,1]-Ixdot[p,2])/sqrt[plus]

}s

11/sqrt[minus[p]],
pl]1/sqrt[minus[p]]
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In[10]:=

In[11]:=

In[125]:=

In[111]:=

In[116]:=

In[124]:=

In[131]:=

In[139]:=

ImposeReal = {

Conjugate[sqrt[plus|p_]]]=>sqrt[plus[p]

1s
Conjugate[sqrt[minus[p_]]]-sqrt[minus|p]],

Conjugate[Phi[p_]]1=-Phi[p]

}s

(» Ubar spinors from U spinor =)

Ubar[h_,p_]:=ConjugateTranspose[U[h,p]] . WeylGamma[@] /. ImposeReal;

(» spinor products x)

spala_,b_]:=Ubar["-",a].U["+",b];
spbia_,b_]:=Ubar["+",a].U["-",b];

(x slashed momentum «)

slashedmom[p_] :=WeylGamma[@] xdot [p,0] -WeylGamma[1l] xdot [p,1] -WeylGamma[2] dot[p,2] -We

ToPcomp [x_] := {

plus[x]—dot[x,0]+dot[x,3],
minus [x]—>dot[x,0] -dot[x,3]

}s

(» <ij> + <ji> = @ «)
spa[pl,p2] + spa[p2,pl]
(» [1j] + [Ji] = @ )
spb[pl,p2] + spb[p2,pl]
{{0}}

{{e}}

(» [1j]™* - <Ji> = @ )

(spb[pl,p2]/. Phi[x_]=-Phi[x])

{{e}}

(= slashed([p] = |i>[i] + [i]<i]|

slashedmom|[p];

Outer[Times,Flatten[U["-",p]

%-%% // MatrixForm

[ORNGEN RN
®© 0O
®© 0O
[OENGEN RN

(= Schouten identity «)

/.

- spa[p2,pl]

*)

ToPcomp[p]],Flatten[Ubar["-",p]

/.

spa[pl,p2]«spa[p3,p4]+spa[pl,p3]«spa[p4,p2]+spa[pl,p4]«spa[p2,p3]

{{e}}

ToPcomp [p] ] ] +Oute

/. SubsPhase /. To
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(= [P1>[p2] + [p2]<pl]| =)
tmpA = (Outer[Times,Flatten[U["-",p2]
+Outer [Times,Flatten[U["+",pl]

. ToPcomp[p2]],Flatten[Ubar["-",pl]
. ToPcomp[pl]],Flatten[Ubar["+",p2]

/ /. ToPcom
/ /. ToPcom

In[232]:= (» (1/2) »<pl \gamma_\mu p2]+\gamma~\mu =)
(1/2) »Flatten[{

Ubar["-",pl] . WeylGamma[@] ur"-",p2] /. sqrtix_]”2-x /. SubsPhase /. ToPcomp[pl]
Ubar["-",pl] . WeylGamma[l] . U["-",p2] /. SubsPhase,
(Ubar["-",pl] . WeylGamma[2] Ui"-",p2] /. SubsPhase // Expand) /. sqrt[x_]"2-x,
(Ubar["-",pl] . WeylGamma[3] . U["-",p2] /. SubsPhase // Expand) /. sqrt[x_]"2-x /.
tmpB = %[1] «WeylGamma[@] - %[2] xWeylGamma[1] - %[3] *WeylGamma[2] - %[4] *WeylGam

in(234]:=  tmpA-tmpB /. ToPcomp[pl]/. ToPcomp[p2] /. Exp[x_]=Exp[Expand[x]] /. {
Exp[a_+b_J]:=>tmp[Exp[a]]+tmp[Exp[b]]
} //. SubsPhase /. tmp-Identity /. ToPcomp[pl] /. ToPcomp[p2] // FullSimplify

{{e, 0, 0, 0}, {0, 0, 0,0}, {0,0,0, 0}, {6,0,0,0}}

In[240]:= (» <pl \gamma”~\mu p2] «x)
ttmpA = Flatten|{

Ubar["-",pl] . WeylGamma[@] . U["-",p2] /. sqrt[x_]"2:-Xx /. SubsPhase /. ToPcomp[pl]
Ubar["-",pl] . WeylGamma[l] . U["-",p2] /. SubsPhase,
(Ubar["-",pl] . WeylGamma[2] . U["-",p2] /. SubsPhase // Expand) /. sqrt[x_]"2>X,
(Ubar["-",pl] . WeylGamma[3] . U["-",p2] /. SubsPhase // Expand) /. sqrt[x_]"2-x /.
(» [p2 \gamma”~\mu pl> «)
ttmpB = Flatten|[{
Ubar["+",p2] . WeylGamma[@] Ur"+",pl] /. sqrtix_]”2-x /. SubsPhase /. ToPcomp[pl]
Ubar["+",p2] . WeylGamma[1l] Uur"+",pl] /. SubsPhase,
(Ubar["+",p2] . WeylGamma[2] ur"+",pl] /. SubsPhase // Expand) /. sqrt[x_]"2=X,
(Ubar["+",p2] . WeylGamma[3] Ul"+",pl] /. SubsPhase // Expand) /. sqrt[x_]"2-x /.
In[242]:= ttmpA - ttmpB
{0, 0, 0, 0}
In[17]:= (» <i \gamma”~\mu 1] = 2*p_i~\mu =)
Ubar["-",p] . WeylGamma[@] . U["-",p] /. sqrt[x_]"2-x /. ToPcomp[p]
Ubar["-",p] . WeylGamma[l] . U["-",p] /. SubsPhase
(Ubar["-",p] . WeylGamma[2] . U["-",p] /. SubsPhase // Expand) /. sqrt[x_]”"2-x
(Ubar["-",p] . WeylGamma[3] . U["-",p] /. SubsPhase // Expand) /. sqrt[x_]"2-x /. Tc

{{2dot[p, 0] }}

{{2dot[p, 1]}}

{{2dot[p, 2]}}

{{2dot[p, 3]}}



