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Trapping & acc in plasma wave

laser 1 multi-GeV laser 2
e beam MUoON

target
=)

A\

plasma 1 7 \ plasma 2
ut flux (+ rt¥)

PHYSICAL REVIEW ACCELERATORS AND BEAMS 21, 081301 (2018)

Quasimonoenergetic laser plasma positron accelerator
using particle-shower plasma-wave interactions

Aakash A. Sahai’

Department of Physics and John Adams Institute for Accelerator Science, Blackett Laboratory,
Imperial College London, SW7 2AZ, United Kingdom



(G ety o ooireco muon-pair photo-production

(R.1) photo-meson reaction:
Y+p—>7t+n
Y+n—>7T +Dp
Y+ Zy — 7 + Z5, and

(R.2) Bethe-Heitler muon pair-production reaction:
Y+Z = utp +2

Ey > 2fmuc2
ey ~ E.x 2 3 GeV (for validity of below BH cross-section)
98 ,  uo (. 2 109
OyZioptp=2s = g Z° arf (lnmuc2 ~ 1

Oyz, st -2z, = 1073'm ™2 = 0.5 milli-barn (gy ~ 200MeV, Z ~ 79)




(G vy of coloraco muon-pair photo-production - II

N cam
L= . _: /C Ntarget Ttarget
. 1IlC 28 —3 R
Ryz, —p+u-z, (in 50fs) = —— 5.9 x 10°®*m™° 1lem 0.5 milli-barn
e

Ryz, —sp+u-z, (in 50fs) ~ 10° pairs (1nC, 50fs, o, ~ 20pum)
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Muons (antimuon) in Hadronic shower - velocity (left) & lifetime (right)
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scheme A

scheme B

Schematics — plasma e* accelerator
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