
Some definitions
• Center-of-momentum gamma

• Center-of-momentum reduced 
mass

• Relative velocity in center-of-
momentum frame 
(not Lorentz invariant)

• Lorentz-invariant relative 
velocity computed in the 
center-of-momentum frame

Superscript * referrers to quantities computed in the 
center-of-momentum frame



Simplification of last two expressions in Eq. 9 
of Perez 2012



Eq. 9 of Perez is same as expression used for 
s12 in Coulomb collision method

Eq. 9 of Perez

s12 in WarpX
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