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WFERCR OBIZE (Fu30) - @) B0 XIT %5 HIPER b—%—% . 4.6 mm flEO CH 8PATEHRIU 2 — 5y M
L. @lHOM AT T A~ 2Bl LT 7 A= OMAERIC & | MM IS 8 & ARk Uz, SR, v ot
FUEH, AIHLAZEFZ ., £ ICCD I AT EA MY =7 B AT ENNTUTo72, TORR, L—F—%2H
HU72 14 B © CH AR O R EE B B AN ER STz, E7o. b Y UBELA A2 Bl IEEHNIC K - Tl
B o byt & TIRICHT 28 FIRE, A AR, EEE, lE, WREONRIA—FERDDLILENTE,

BFFeR R OEEE (F£30) : Collisionless shochs are generated in high-speed counter-streaming plasma flows produced
by irradiating high-power laser beams of Gekko XII HIPER laser system on a CH double-plane target with 4.6
mm in separation. The plasmas and shocks are diagnosed by shadowgraphy, interferometry, and self-emission
measurements using ICCD cameras and streak cameras. Collisionless electrostatic shocks are generated in front
of the fist CH plane where laser beams are irradiated. Thomson scattering ion-term measurements provide shock
parameters, such as electron and ion temperatures, electron density, and flow velocities, both at the up- and
down-stream of a shock.
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FIG. 1: (a) Schematic of the double-plane target. The
separation between two planes was 4.5 mm. (b) Schematic
of the transverse diagnostics. IF, interferometer; SI,
streaked interferometer; SG, shadowgraphy; GOI, gate
optical imager (self-emission); SOP, streaked self-emission
optical pyrometer.
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FIG. 2: (a) Streaked interferogram. The horizontal and
vertical dashed lines represent the main laser timing and
the target positions, respectively. (b) SOP image taken on
the same shot as the interferogram in (a). The laser timing
corresponds to the top of the image.
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FIG. 3: Stuck plot of the line profiles of the SOP image in
Fig. 2 (b) from 7 to 27 ns.
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FIG. 4: (a) Self-emission (GOI) snapshot at t = 25 ns take
on the same shot as Fig. 2.  (b) Snapshot of shadowgraphy
(SG) at t = 25 ns taken on a different shot.
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FIG. 5 Schematic view of the target. HIPER laser
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projective view, (b) top view, and (c) side view.



0 1 2 3 4
z [mm]

FIG. 6 (a) SG and (b) GOI taken at t = 30 ns in a same laser
shot.
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FIG. 7 (a) Rayleigh scattering and (b) Thomson scattering
spectraatt =30 ns.
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Parameters Position P1 | Position P2
Position (z,z) [mm] (—0.2,2.4) (—0.9,2.8)
ne [10'® em™9] 7.8 11

ni [10® em™] 4.0 4.6

Z (Carbon) 28+0.1 3.7+0.1

Te [eV] 24+1 110+ 10

T; [eV] 18+2 T5+5

vg [km/s] 90.14+0.5 17.240.1
Cs [km/s| 27 62
Mach-number (v, = 66 km/s) |5.5 1.3

Table 1 Plasma parameters at up-stream (P1) and
down-stream (P2) of a shock obtained by Thomson
scattering at t = 30 ns.
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Fig. 8 (a) Number density of ions for the upstream bulk
velocity of V = 0.45c at oyt = 2100. The left-hand side and
right-hand side are the upstream and downstream of the
shock, respectively. Filamentary structure is visible in the
shock transition region. Profiles of (b) the ion number
density, (c) the mean velocity in the x-direction both
normalized by the respective upstream values, and (d) the
energy densities of the magnetic (solid curve) and electric
(dashed curve) fields both normalized by the particle bulk
kinetic energy density of the upstream plasma.
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