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Motivation

« Laser propagation and channeling in near critical densities is
important for the hole boring fast ignition scheme

* |on acceleration at near-critical densities has been shown to be
an interesting regime for producing high energy ion beams

700 T T T ™ o L - B B L B B
— & - Maximum electric field -7 |
- i t 2 100 - ; 10
- - Energy in electrons s = 45 | 500 fS pulse ] 20_ T T TTTTT T T T 7l experiment
. . I 18 1 . s - ® 1DPIC
{4 TE . s 8BS 151
a8 J . = O -
g3 ; §m ;’é 10:
15 22 Pl f 23 i
g2 O ~ = 0 C FEREN
e S 8550 L
2 £9 14 <0 = F 4 a4
£< ] - < C ! | Lo
g < Bv 0 L1l (I EEAT| L1110l
| N 0.01 0.1 1 10
1 ] 2 Target thickness (um)
LY ] >
0 1 1 L 1 1 0 [ L
! 30 Increasing density
L Willingale et al, IEEE trans. L Willingale et al, PRL, 102, P Antici et al, New Journal of

Plas. Sci, 36, 1825 (2008) 125002 (2009) Physics, 11, 023038 (2009)



M MichiganEngineering

Previous work — using proton acceleration to diagnose

laser propagation

« Vulcan experiments investigated laser propagation in the relativistic transparent regime,
ay = 35, (500 J, 7 =600 fs, 5 ym focal spot) using proton acceleration as a diagnostic.
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« Omega EP experiment is lower intensity, a, = 3, but longer pulse length, 7, = 10 ps,
where hole boring through the plasma is expected to be important for the channel

formation and laser propagation.
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Experimental setup

Targets: Backlighter beam: 1000 J, 10 ps
Low density foam, CHO Focus: 80% of energy within 22 ym radius
Mounted in 1mm x 1mm x 250um washers Peak intensity = 1.3 X 10" Wcm2
Made by Wigen Nazarov a,=3
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Preliminary results Maximum proton

. energy observed
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Summary and Future work

« Summary of data so far:
— Density scan around the critical density has been shot on Omega EP
— High energy proton beams were measured
— Consistent trends observed with different diagnostics

* Future work:
— Run 2D particle-in-cell (PIC) code for Omega EP conditions

— Investigate the how much laser energy is transmitted through the
foam, but shifted out of the bandwidth of the filter



