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Simple illustration:
(QED in the vacuum)
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Transform!  MellinInverse
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transform.
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The result is independent of
M2. The inverse Mellin transform
generate the correct threshold! 
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Photon polarization function
in a background magnetic
field
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Schwinger 1951
Tsai and Erber 1974
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Eigenvalue equations for 
polarization states:

.,

 with,0:

,0:

||||||

2

||
2

||

ν
µν

µν
µν

µ

µ

µ

εεεε

ε

ε

⊥⊥⊥

⊥⊥

Π=ΠΠ=Π

=Π+

=Π+

k

k

Real part of the Eqs.

Photon indices of refraction

Imaginary part of ⊥Π ||,

Kramers-Kronig relation

Relevant to the photon
absorption.
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Due to the oscillatory behaviors
of trigonometric functions, the
calculation of       is non-trivial
unless               . In this case, one
can rotate the contour 
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l1,l2 are Landau Levels of
electron and positron states.
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Conclusion

• We have illustrated the 
technique of inverse Mellin
transform with 2 examples.

• With the technique, the 
photon polarization function 
in a background magnetic 
field was calculated. 

• The infinite number of 
thresholds for electron-
positron production is 
generated automatically.  



• The generalizations of this 
technique to other processes in
a background magnetic field are
straightforward.  
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