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*Single intense pulse to drive acceleration controllably
*Prepulse 25 ns before main pulse to optically tailor density

*Helium gas to generate helium beams with shock acceleration

Prepulse deposits energy, gas
expands and forms blast wave
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*Single intense pulse to drive acceleration controllably
*Prepulse 25 ns before main pulse to optically tailor density

*Helium gas to generate helium beams with shock acceleration
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* No prepulse: intense pulse expends energy channeling up density ramp
e Noion acceleration!
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«  “100 mJ” prepulse: significant preionisation prior to the interaction, indicative
of optical tailoring of gas jet

 First observation of energetic helium ions from shockwave
acceleration in overdense gas-jets
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« “200+ mJ” prepulse: prepulse heats filament which expands too much,
causing intense pulse to go straight through gas jet

e No ion beams generated
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Density profile optimisation to generate high
energy, higher charge beams
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more mono-energetic beams & max energies up to ~3
MeV - work in progress
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* EXxperimental demonstration of

proton and helium beams from i
shock acceleration in gas jet targets

* Novel technique of all-optical
shaping of overdense gas target | B
using secondary pulse " - L

"

* Optimising density profiles essentlal
for ion generation
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 Lineouts through centre of box
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70.4
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)]

Typical of electrostatic
collisionless shock - a plasma
] shock driven by non-linear
sound waves 1n hot plasma

S
)

Density (n;)
(

Hole-boring acts as piston
driving electrostatic
collisionless shock wave

Protons are being accelerated

by reflection at electrostatic
potential in shock

Collisionless shockwave acceleration of ions, N.P. Dover



Imperial College G2 UNIVERSITY OF .
) S & GXFORD &

_ Royal Holloway
Jniversity of London

/ Numerical PIC simulations

for Accelerator Science

40

35 —shock
——crit. surf.

Distance from initial pos. (um)

Time (s) (10

 Shock moves ahead of hole-boring front

 Reflected proton energies higher -> can reach higher proton
energies at lower intensities

e Consistent with moving wave seen on optical probing
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