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Multi-pulse LWFA

growing plasma wave

e Increase repetition rate of LWFAs to kHz range
e Resonant excitation by N pulses
e Could enable commercial laser systems as drivers
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[ Multi-pulse LWFA

n=2 n=7
2.0 ' ~. T L
BRI X
0 1.5 @
"’O i - -5(%_(_) 0 (?(;O- i o ® -5(%9 0 f500-
@ ime (fs ime (fs
<107 i, 1T ) -
@ @ ‘
- 0o
0 0.5. [ K ’i
0.0 —— a2 e o Ly S |
10 20 30 40 10 20 30 40
Pressure (mbar) Pressure (mbar)

Jakob Jonnerby UNIVERSITY OF

J. Cowley et al, 71 Phys. Rev. Lett. (2017) EAAC 2019




A | Wakefield decay

e Decay mechanisms:
o Landau damping
o Collisional damping
o Interaction with ions - including ion motion

» lon motion timescale: T=w ' ~ 60 periods (H)
U ~ 85 periods (D)
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/ Frequency domain interferometry (FDI)
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/ | Frequency domain interferometry (FDI)
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Wake decay versus density
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/ Frequency domain holography (FDH)
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Density ~ 9.8 x 10" cm=  Drive

Focal spot ~ 40 um PRI
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/ Temporally encoded spectral shifting (TESS)
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/ Temporally encoded spectral shifting (TESS)
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/ Temporally encoded spectral shifting (TESS)
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/ Pressure scan
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Temporal evolution
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\/ | Temporal evolution
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Relative decay rate
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Conclusions

MP-LWFA could be used to reach kHz repetition rate LWFAs
Wake lifetime measured for the first time using FDH/TESS
Results suggests that MP-LWFA can sustain ~ 40 (H) - 100
(D) pulses

T, ~ 44%7 plasma periods, 7,~ 140%£60 plasma periods
Suggests wakefield decay not a showstopper for MP-LWFA!
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/ Thank you!
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