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Quantitative Processing of Spectrum Intensity
on Short Gap Discharge Light in Air
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For the investigation on the optical property of electrostatic discharges, the measuring and
processing system was constructed using a spectroscope, a streak camera and the others. The
experimental results indicated that the resolutions of wave-length and time are 3.2nm and 2
ns, and the region of linearity between spectrum power and derived brightness number is 20dB
or more in the case of streak time 100-1,000 ns/15mm. Using this system, the spectrum
distribution and the temporal variation of short gap discharge light in air were measured. For
quantitative estimation of these measured and processed results, a halogen standard lamp was
used as the calibration light source. The emitted energy of Ny 2nd positive Band (0-0), (0-1),

(0-2) component in 1, 2, 3mm gap discharge were 0.6Xx1078~4.1x1078 Joule per single dis-
charge pulse. On the other hand, calculated results based on the multiple electron avalanche
model indicated that emitted photons rate wave and current wave shapes of the short gap

discharge are similar to the experimental results.
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Fig. 1 Schematic diagram of experimental setup.
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Fig. 2 Effect of slit A width on the resolving
power of wave-length.
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Fig. 3 Temporal variation of spectrum level in the
case of feeble light.
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Fig. 4 Limit of incident light power due to streak
sweep time.

MR, A MY — 20 AT ORBIEEL ZDAM A
), b BOIECRES. £IC, ERATORERRE
VT, 1EoO= Y —2 (HE 500ns/15mm :
M5 fRAE 10 ns) st A HII ORISZE(LR RS L, €
OWE 40042 nm s\ B HEEHER O B RIEE S E L
i LR ORI & R N . T0BRER 3R
F. ZoBs, BEERC X AEESTORETH S
b s B, TR A R A BB 4) 23 B
CERTEY, FoMITYE VSR B BRSO
FHEE, ASIREEADRGEBERE D, Lk
T ASHERMERR ORI LB s\ T, & ORfHE
WE ) A ARSHPREEE RS, T, WESREY %
2 b ) — 7 RBIEER O 1/50 WREE LB E BT,
H 9 ST S B ZEBIRLAr Hon 20% BATFiCTe %72
CHE S HEAL 7 —kRDIe. LTOREER4LT
. Moz sXEAS <Yy b A OfF 0.10mm
(WEDMREE + 3. 2 nm) iRE L4, ()i 0.20mm

1000

Streak sveep time

@® 100 ns/ 15 mm
O 500 ns/15 mm
L A\ 1000 ns/ 15 mm

(=400 nm)

T

Brightness number {count/dot)

10 1 S L gty ! Lt

10 100 1000

Incident light power density
(z W,/ cn? nm)
R 5 ASHGEEER R
Fig. 5 Incident light power vs. brightness number
characteristics.
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Fig. 6 Overlap number of feeble light vs.
brightness level.
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Fig. 7 Measured brightness number distribution on
the standard lamp.
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Fig. 8 Measured results of illuminometer and
temporal measuring system.
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Fig. 9 Variation of quantitative processing values
on streak sweep times.
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Fig. 10 Spectral distributions of discharge light.
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Table 2 Values of multiple electron avalanche.

7o /s % h I mgc/ Ti Photon®max/ Te %
Htfoe 1 [A/ns] [({#/s) /ns) [ns]
0.20 10 1.8%x1078/19.4 1.3x109/19. 4 19.4
0.15 25 1.4x1073/21.5 1.2x109/21.5 24.0
0.10 26 9,0x1074/25.2 8. 89 % 108/25. 3 28.6
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