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= All previous simulation results based on spin-averaged /summed rates.

= Ptarmigan now resolves gamma-ray polarization dependence in photon
emission and electron-positron pair creation.

= Most significant for electron + LP laser collisions.

= Positron yield reduced by 20% when the polarization of the intermediate
gamma ray is taken into account.
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Simulation framework
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Simulation framework
Description of polarization

Photon polarization state described by
three Stokes parameters $;, S,, Ss.

Si: linear pol. along e; and e;.
S,: linear pol. along (e; £+ e3)/42.
Ss: circular polarization.

Unpolarized? $; = 5, = 55 = 0.
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Polarization-resolved pair creation rate (LCFA):
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Single and double-differential rates depend only on 5;;
triple-differential depends on all three.
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Polarization-resolved pair creation rate (LCFA):

dW4 B am? f 1— 1
df /31w [(1 —F T _51> Ko/3(c)
- [Tkt dy]
<= 3xf(1—f)

Single and double-differential rates depend only on 5i;

triple-differential depends on all three.

Pair creation is polarization-dependent
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= B-polarized photons are more likely to
create electron-positron pairs.



Nonlinear Breit-Wheeler

UNIVERSITY OF

G Positron yield is overestimated

= Radiation is predominantly E-polarized
i.e. in the plane of the electron
trajectory...
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Conclusion
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G Positron yield is overestimated
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= Positron yield reduced by 20%.

* Expected to be almost independent of

¢, according to theory.
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Gamma-ray polarization
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= All previous simulation results based on spin-averaged /summed rates.

= Ptarmigan now resolves gamma-ray polarization dependence in photon
emission and electron-positron pair creation.

= Most significant for electron + LP laser collisions.

= Positron yield reduced by 20% when the polarization of the intermediate
gamma ray is taken into account.

= What about ICS-laser?
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