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Outline

- Density profile of a gas jet, modified by a shock wave generated by
an additional ns laser pulse

- Electron acceleration dynamics measurements and beam quality
improvement by cutting plasma channel using shock wave
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Gas target characterization
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Gas target characterization
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Electron beam acceleration dynamics measurements
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Electron beam dephasing
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Experimental setup
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Plasma channel optical emission
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Plasma channel optical emission
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Electron energy spectrum for different shock front positions
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PIC simulation of dephasing reduction

with shock
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Electron energy spectrum for different shock front positions
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Electron energy spectrum for different shock front positions
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Electron bunch in phase space
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Electron bunch in phase space

L = 40X (1 —vg/c) = A = 0.22),

L=]

\
[ N N (o DM

(L-maxf

Emax:
Emin (MeV)

-y
£ 192 MeV 1275 Me

A

Emaxs
Emin (MeV)
(@'s]

I 12 MeV _ AN 26Mev | —  WEATMev | || 0
0 25 50 75 100 125 150 175 200 0 25 50 75 100 125 150 175 200 0 25 50 75 100 125 150 175 200

t (A/c) t (Alc) t (A/c)

rlp.ilc.edu.ru



Plasma lens
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Plasma lens
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Electron beam acceleration dynamics measurements
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Reduction of defocusing
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Electron beam parameters
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Conclusions

Channel cutting by a shock wave can be used to measure the spatial
dynamics of electron acceleration and for reduction of the electron bunch
dephasing in the plasma wave. This is demonstrated for SM-LWFA

Using this technique, a quasi-monochromatic (8-11 MeV) beam with a
charge of 2 pC was obtained in SM-LWFA

Reduction of defocusing allowed to experimentally obtain the well
collimated electron bunch with charge up to 10pC (>8 MeV energy range)

Neutron source of 10° neutrons / (shot x J ) was obtained

Results are easily scalable to kHz level. Wide range of applications (non-
demanding to bunch energy spread), including ultrafast neutron source, X-
rays, radiography are available.

Thank you for attention
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Electron beam dephasing
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