SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

TREL—YFHEICLBRIFAVNILVAT =Y
MDETA

s, IR |
M RERFGEBEETERRBV IR F—ETRTEER
W, B |

M KREREFGEBEETERRABV I RN F TR TEHER
A, B

NAREREZRBEETFMRAB I RN F—RRTFER

https://doi.org/10.15017/17497

ﬁ)ilg'%iﬁ P UM KREREFRMBEETERSE. 1 (2), pp.25-30, 1980-03-08. NIMNAKFEXREMESIETZE
R
N—o30:

HEFIRIGR -



TEEV-FFBBRICIIRERA VT~ 7 OFH

—25 —

“HEV - TEHEICKL S RAF
4yﬂw175¢®ﬁw

O IE AU AR R A B
WAS44E11 430 ZH

Diagnostics of an Atmospheric Impulse Spark Using a
Two-Wavelength Laser Interferometry

Masanori Akazaki, Katsunori Muraoka
and Makoto Hamamoto

Space and time resolved density measurements have been performed to study an
impulse voltage breakdown and the subsequent shock wave expansion in an atmo-
spheric air. A two-wavelength interferometric technique has been developed to dis-
criminate the electron from the ion and neutral densities as the refractivities of the
latters are almost independent of, but that of the former strongly dependent on, the
wavelength of an electromagnetic wave. This system allows the measurement of the
densities in the arc channel and the shock front regions by a single shot. A YAG
(wavelength 1.064 gm) and a ruby (0.6943 ym) lasers have been found to be adequate
for the two-wavelength sources on a Mach-Zehnder interferometer. The space and
time resolutions are 50 ym and 0.1 gs, respectively, which are good enough for the pur-
pose.

The experiments have been performed by observing the breakdown spark of a
point to point gap (spacing 5mm) with current waveform of (1.5x40) #s with the maxi-
mum current of 65 A. At the discharge axis, the electron density reaches 1.3x102¢m—3
(almost fully ionized) at 0.4 #s from the start of the discharge and decreases quickly
to 4x10%%m™3 in 7 gs by the rapid expansion of the arc channel, yielding a cylindrical
shock wave whose Mach number is 2.2 at 0.4 us and decreases to~1 at 7us. The elec-
tron density profiles are at the beginning steeper than, but finally approach to, the

Bessel distribution.
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Fig. 3 Atmospheric Impulse Discharge
and Its Control and Measure-
ment System
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