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Laser shadowgraphy diagnostics for insulated-ordinary
mixed planar wire array Z pinches”

Sheng Liang'! Peng Bo-Dong Yuan Yuan Zhang Mei Li Kui-Nian Zhang Xin-Jun
Zhao Chen  Zhao Ji-Zhen Li Mo Wang Pei-Wei Li Yang

(State Key Laboratory of Intense Pulsed Radiation Simulation and Effect, Northwest Institute of Nuclear Technology,
Xi’an 710024, China)

( Received 23 May 2014; revised manuscript received 15 July 2014 )

Abstract

A laser shadowgraphy system was built based on a Nd:YAG laser backlight with a half width of 9 ns and a
wavelength of 532 nm. It has the capacity of time resolution and integration simultaneously during the laser lighting
time by utilizing a streak camera and a commercial digital camera as the image recording devices. Experimental study
of the insulated-ordinary mixed planar wire array Z pinches was carried out on the Qiangguang-I facility. Experimental
results indicate that the expansion of corona plasma of the insulated tungsten wires is slower than that of ordinary wires
over the ablation stage. Average velocities of the insulated wire and the ordinary wire located at the array outmost edge
are 1.1 x 10 m-s™" and 1.7 x 10* m-s™" between ¢ = 44 ns and t = 56 ns respectively. In the fastest implosion stage of 10

! respectively

ns just before the stagnant time, the average imploding velocities were 5.5 x 10° m-s™! and 9.3 x 10° m-s~
for the plasma on the insulted wires side and the ordinary wires side. The duration of stagnant stage on the insulated
wires side is 5.9 ns, while it is 9.5 ns on the ordinary wires side. The collision boundary is deflected to the insulated
wires side. A similar magneto Rayleigh-Taylor Instability structure can be observed on the both sides at the stagnant

time.

Keywords: streaked laser shadowgraphy, surface insulating, planar wire array, Z pinch

PACS: 52.70.-m, 52.30.—q, 52.59.Qy DOI: 10.7498 /aps.63.235205
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