OPPP crossing angle study
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o Pair production rate is best for head on
collision, 0.5 sees rate fall off by several
orders of magnitude (unworkable at LUXE)
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Exact solutions for realistic laser pulses

circularly polarised plane wave

AEW = a1y cosk-x + agysink-x J

Gaussian pulse, T

T _ _—kx/T2 4PW q
Al = e m=/T" APW 7 is pulse length J

Twisted photons

"dk | o V2r(-i)™
W= | Sz ek anm €T, anm=—— =M dln—k ]

H (2m)2 VE
m = helicity mode, ~ = conical momentum spread

Electromagnetic fields at a strongly focussed laser pulse are
highly non trivial

‘ New dirac equation solutions required! ‘

A. Hartin LUXE non-perturbative QFT experiment



Bound Dirac equation solutions in any intense

electromagnetic field

@ Bound Dirac Lagrangian
for electrons in external
fields

@ Volkov solution (one
plane wave external field) Single plane-wave [
Local Gal invariance

Bound Dirac Lagrangian

ensures local gauge field
invariance

General external
electromagnetic
fields

Same form
for solutions

@ There is a whole family of
locally gauge invariant
solutions

Family of
Volkov-like

Volkov
Solution

Solutions

@ Rotational symmetry
allows solutions in two
external fields propagating Difficult
in any direction calculations

@ New solutions now
available, Calculate new
transition probabilities and
study!

Simple transition probabilities
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