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Hypervelocity impact experiments using high-power laser
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High-power laser
At XIS L —15— (12 beams)
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Experiment 1: Ta sheet flyers
« GXII-HIPER

X#IL—IVT AAXD
X-ray

targets
Backlight /

/}
— U EE— Laser
~ 0.5 mm¢

v
\

Ta—sheet ~ 30-50 umt+
Polystyrene sheet

X-ray
Spectrometer BacKlight

+streak camera

X ARNY—=2U AXZ




Kadono et al.

SR 1-1: IIERIETE

_— + Taflyer(#32086): 50 umt
Laser energy ~4 kJ
~ 500 um®P, w, 20ns

\
Ons
6.5 ns
9.5ns
Time
12.9 ns
9.1+0.9 km/s
20 ns

10.4+0.6 km/s




CE

100

R 1-2. RAEREE
Sheet-flyer
[ QITaIESOIurIn””I |
B Ta50um
o
o ©

Velocity (km/s)
S

1
100

e Ta ¥— MNRAMEIS

1000 10000

Laser Energy (J)

~10 km/sBA EICTIEENTWS

9




Kadono et al.

Experiment 2. Spheres
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Result 2.1. Crater
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Result 2.2. Ejacta
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Impact time at LiF (#31634)

[ spectroscopy

Velocity ~ 20 km/s Impact

The distance between the initial position of the projectile
and LiF plate=500um

—Impact time ~ 25-30 ns

Consistent with the appearance of Li lines after ~ 30 ns.
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, Relsult 3: Spectroscopy
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610 & 670 nm.

» After ~ 30 ns, the lines appear at ~ 610 &
670 nm (The lines of Li gas?)
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The entropy increase with impact

and adiabatic release - o
_ nitiate vaporization
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Complete vaporization

o At #31492, ~20 km/s—LiF vaporizes.
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Experiments : XiR
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