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EXAMPLE: generating the Higgs self-energy
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Mathematica

pro: user friendly

con: slow on large expressions

FeynArts

amplitudes

FormCalc

results

FORM

pro: very fast on polynomial expressions

con: not so user friendly

input file MathLink

FormCalc
user

interface

internal
FormCalc
functions

Example: Calculating Higgs self-energy

In[1]:= << FormCalc‘

FormCalc 4

by Thomas Hahn

last revised 11 Nov 04

In[2]:= CalcFeynAmp[<<HiggsSelfEnergy.amp]

preparing FORM code in /tmp/m6.frm

running FORM... ok

Out[2]= Amp[{MH} -> {MH}][
Alfa (-(

MW2

CW2
) + MZ2)

4 CW2 Pi SW2
-

3 Alfa MH2 A0[MH2]

16 MW2 Pi SW2
-

Alfa (3 +
MH2

2 MW2
)A0[MW2]

4 Pi SW2
-

Alfa (
3

CW2
+
MH2

2MW2
) A0[MZ2]

8 Pi SW2
+

9 Alfa MH22 B0[MH2, MH2, MH2]

32 MW2 Pi SW2
+

Alfa (
-MH2

2
+

MH22

4 MW2
+ 3 MW2) B0[MH2, MW2, MW2]

4 Pi SW2
+

Alfa (-(
MH2

CW2
) +

MH22

2MW2
+

7 MW2

CW22
-

MZ2

MW2
) B0[MH2, MZ2, MZ2]

16 Pi SW2
+

Alfa MH2 B1[MH2, MW2, MW2]

4 Pi SW2
+

Alfa MH2 B1[MH2, MZ2, MZ2]

8 CW2 Pi SW2
,

+ Fermionic Contributions
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Example: Calculating Higgs self-energy

In[1]:= << FormCalc‘

FormCalc 4

by Thomas Hahn

last revised 11 Nov 04

In[2]:= CalcFeynAmp[<<HiggsSelfEnergy.amp]

preparing FORM code in /tmp/m6.frm

running FORM... ok

Out[2]= Amp[{MH} -> {MH}][
Alfa (-(

MW2

CW2
) + MZ2)

4 CW2 Pi SW2
-

3 Alfa MH2 A0[MH2]

16 MW2 Pi SW2
-

Alfa (3 +
MH2

2 MW2
)A0[MW2]

4 Pi SW2
-

Alfa (
3

CW2
+
MH2

2MW2
) A0[MZ2]

8 Pi SW2
+

9 Alfa MH22 B0[MH2, MH2, MH2]

32 MW2 Pi SW2
+

Alfa (
-MH2

2
+

MH22

4 MW2
+ 3 MW2) B0[MH2, MW2, MW2]

4 Pi SW2
+

Alfa (-(
MH2

CW2
) +

MH22

2MW2
+

7 MW2

CW22
-

MZ2

MW2
) B0[MH2, MZ2, MZ2]

16 Pi SW2
+

Alfa MH2 B1[MH2, MW2, MW2]

4 Pi SW2
+

Alfa MH2 B1[MH2, MZ2, MZ2]

8 CW2 Pi SW2
,

(
Alfa A0[Mf2[2, Gen1]] Mf2[2, Gen1]

2 MW2 Pi SW2
-

Alfa MH2 B1[MH2, Mf2[2, Gen1], Mf2[2, Gen1]] Mf2[2, Gen1]

4 MW2 Pi SW2
-

Alfa B0[MH2, Mf2[2, Gen1], Mf2[2, Gen1]] Mf2[2, Gen1]2

2 MW2 Pi SW2
+

3 Alfa A0[Mf2[3, Gen1]] Mf2[3, Gen1]

2 MW2 Pi SW2
-

3 Alfa MH2 B1[MH2, Mf2[3, Gen1], Mf2[3, Gen1]] Mf2[3, Gen1]

4 MW2 Pi SW2
-

3 Alfa B0[MH2, Mf2[3, Gen1], Mf2[3, Gen1]] Mf2[3, Gen1]2

2 MW2 Pi SW2
+

3 Alfa A0[Mf2[4, Gen1]] Mf2[4, Gen1]

2 MW2 Pi SW2
-

3 Alfa MH2 B1[MH2, Mf2[4, Gen1], Mf2[4, Gen1]] Mf2[4, Gen1]

4 MW2 Pi SW2
-

3 Alfa B0[MH2, Mf2[4, Gen1], Mf2[4, Gen1]] Mf2[4, Gen1]2

2 MW2 Pi SW2
) SumOver[Gen1, 3]]
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