Nonlinear trident pair production in a plane wave:

properties of the transition amplitude
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Dinu, Torgrimsson, Phys. Rev. D 97, 036021 (2018)
King, Fedotov, Phys. Rev. D 98, 016005 (2018)
Del Gaudio et al., arXiv:1807.06968 (2018)
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Properties of the transition amplitude
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Properties of the transition amplitude
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Properties of the transition amplitude
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Photon propagator splits up - study polarization dynamics

D. Seipt et al., Phys. Rev. A 98, 023417 (2018)
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Consistency check: Comparing to SLAC E144

=05 A=527nm, ; = 46.6 GeV, Oy = 17°, 7ot = 40 fs

Hu, Miiller, Keitel, Phys. Rev. Lett. 105, 080401 (2010)

SLAC E144 - experimental data
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5 =~ 0.5, A =527 nm, €; = 46.6 GeV, 9co|l = 170, Teff = 40 fs
Hu, Miiller, Keitel, Phys. Rev. Lett. 105, 080401 (2010)

averaging over Gaussian focus

field strength isosurfaces

4/9



Consistency check: Comparing to SLAC E144 4/9

5 =~ 0.5, A =527 nm, €; = 46.6 GeV, 9c0|| = 170, Teff = 40 fs

Hu, Miiller, Keitel, Phys. Rev. Lett. 105, 080401 (2010)

averaging over Gaussian focus
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@ 21962 used shots
o 5 x 10° electrons per bunch

Integrating spectrum:

prodution probability ~ Pe+ ~ 8 x 1073 per shot
total positron number Ng+ =~ 176
SLAC E144 Neg+ = 1754+ 13



Consider always ultra-short pulses 7 =~ 5.4 fs

gi=1GeV, I, =2 x 10" W/cm? (€ ~ 22,y ~ 0.25)

positron: (0s, ¢s) = (m — m&/ej, m/2), electron: (6s,¢s) = (m — m&/e;,0)
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gi =5 GeV, I, = 10% W/cm2 (f ~ 50,y ~ 3)

positron: (0s, ¢s) = (m — m&/ej, m/2), electron: (6s,¢s) = (m — m&/e;,0)
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sequential process dominates



g; =100 GeV, I} =2 x 10?2 W/cm? (£ ~ 22, x ~ 26)
positron: (0s, ¢s) = (m — m&/e;, ), electron: (65, ¢s) = (7 — m&/e;,0)
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non-sequential contributions at low energies



g; =100 GeV, I} =5 x 102 W/cm? (¢ ~ 11, x ~ 13)
positron: (0s, ¢s) = (m — m&/ej, m/2), electron: (6s,¢s) = (m — m&/e;,0)
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non-sequential modelling needed
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Localized QED emission at £ > 1
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o Relativistic electrons emit in propagation direction

o Correct for QED emission spectra

Trajectory picture valid at £ > 1
= single photon emission in classical simulations
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