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non-linear Compton
e± ➝ e± + γ

non-linear Breit-Wheeler
γ ➝ e+ + e-

non-linear trident
e± ➝ e± + e+e-

electrons
- 10 Hz bunches
- up to 17.5 GeV
- 109 e-/bunch

laser
- 1 Hz
- 40 TW (phase-0)
- 350 TW (phase-1)

photons
- 3.5 γ/e-

- 1.7 γ/e- (>1 GeV)

quantum parameter

field intensity parameter

Physics processes at LUXE

Electron-laser setup

first experiment:
- E144 @ SLAC in 1990s

todays experiments: 
- SLAC-E320 (US)
- Astra Gemini (UK)
- ELI-NP (RO, planned)

Physical quantities and parameter space

Location at the European XFEL at DESY in Hamburg (DE)

Primakoff production

dump nuclei
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Compton scattering

laser oscillation

laser pulse

pair production LUXE NPOD LUXE: e- on dump

Na 4 16.5

NBG 0.8 156.1

SNR 5 0.1
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remaining background sources: 
- neutrons (10 / BX) 
- photons (0.01 / BX)

➔ detector optimization


