Pair creation on a nucleus in plasma
induced by a strong laser field

P. Mati and S. Varré
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This requirement contradicts with the photon’s light-like nature!

Hence this process is forbidden within the framework of QED.
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A second order process is the lowest for pair production: the Breit-Wheeler process.

G. Breit and John A. Wheeler (15 December 1934). "Collision of Two Light Quanta”
|

1
1
\
\
\

Never experienced


http://journals.aps.org/pr/abstract/10.1103/PhysRev.46.1087

Pair production with background

Laser induced pair production: multiphoton Breit-Wheeler process



Pair production with background

Laser induced pair production: multiphoton Breit-Wheeler process

The incident high energy photon splits into an electron-positron pair.



Pair production with background

Laser induced pair production: multiphoton Breit-Wheeler process

The incident high energy photon splits into an electron-positron pair.

Theory

H.R. Reiss, . Math. Phys. 3, 59 (1962); A.l. Nikishov, V.I. Ritus, Sov. Phys. JETP 19, 529 (1964).

Experiments at SLAC
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(i@ — ed —m) ¢, (z) =0

where the vector potential has the form A" = a(&} cos(kx) + £} sin(kx))

And the Lorentz gauge condition is applied k,A" =0

Uplz) = | — (1 + %M) u(p) exp (ie Coz(gm) €op — iesmligm) e1p — iq:v)

“Laser dressing” of an electron
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However, one could replace the incident photon by a scattering potential
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E.g. it can be the Coulomb potential of a point charge (nucleus). That is, this process
describes the interaction of laser with a nucleus resulting in dressed electron-positron pairs.

General description: ) Bergou and S Varré

Application with linearly polarized light:
J. Z. Kaminski, K. Krajewska, and F. Ehlotzky,
P. Panek, P. Siecka J. Z. Kaminski, K. Krajewska, and F. Ehlotzky,
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The effect of the plasma

For the laser we take into account the effect of the plasma: it alters the dispersion relations
of the propagating EM waves
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