Simple Pair Creation Approximation for LUXE
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Pair Creation: Physics
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Pair Creation: Physics
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Pair Creation: Monochromatic Background
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Pair Creation: Monochromatic Background
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Pair Creation: Monochromatic Background
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Locally-Constant-Field-Approximation (LCFA)
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“Locally Constant Field Approximation”

[ The standard LCFA approach does not work for LUXE stage 0 parameters ]
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Instantaneous Monochromatic Approximation
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“instantaneous approximation”
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Bremsstrahlung
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Colliding photon beam
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Approximations

£€=2, p°=15CeV, Ne=6x10°, & =[35fs], 6 =17°

Infinite wave train: =17 x 108
Instantaneous approximation: =2.8 x 10°
Bremsstrahlung: =490
Colliding beams: =190
Wy
Overlap @5 m, =~ 0.03: =538
Wiaser

Jitter, lag, crossing angle,
focal profile, etc. < 5.8
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Conclusions

At £ = O(1), pair-creation estimates sensitive to resolution of:
i) laser pulse; ii) focussing; iii) photon spectra, etc.

We can improve/benchmark the instantaneous approximation used in codes

(underway).

E' Maybe requires some thought how to scan “multiphoton” range (£ < 0.5)?

Still potential improvements to explore:
polarisation of photons, background and frequency-doubling.

> Advantage to design experiment where theory works “well” i.e. the more
monochromatic, the better.
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Nonlinear Compton: “all-order” (nonperturbative at small coupling)
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