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Fig 1 Schematic of the experimental setup:
a pyrex glass tube (i d = 16 5 mm)

1: RF power supply (500 W, 13 56 M Hz); 2: Manometer; 3: Silica
iHR320 spectrometer with a 1 200 g * mm-~!

optical windows; 4:

grating; 5: Front entrance slit; 6: Si CCD matrix; 7: Computer; 8:

Fiber
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Fig 2 Measured slit function with a HeNe laser at
632 8 nm and fitted with Gauss function
(a): Slit widths= O 05 mm(0= 0 06 nm);

(b): Slit widths= 0 Smm (0= Q 16 nm)
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Fig 3 Measured spectrum of the O, (b- X) transition from 0.0 1
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and a Si CCD detector Fig. 5 Temperature determent by fitting the experimental

(a): Slit width= 0 5 mm (0= Q0 16 nm)
(b): Slit width= 0 05 mm (0= 0 06 nm)

spectrum to a synthetic one



2654 31

3.3.2 HHAEBRUENE AR EE THRAKE

P8

02(b) ,

0,(b'%;,v=0) P , . .
0, . 02(b)
References
[1] McDermott W E, Pchelkin N R, Bernard D J, et al. Appl. Phys. Lett., 1978, 32: 469.
[2] Carroll D L, Verdeyen J T, King D M, et al. Appl. Phys. Lett., 2005, 86: 111104.
[3] Azyazov VN, Mikheyev P, Postell D, et al. Chem. Phys. Lett., 2009, 482: 56.
[4] Touzeau M, Vialle M, Zellagui A, et al. J. Phys. D: Appl. Phys., 1990, 24: 41.
[5] Schlapp R. Phys. Rev., 1937, 51: 342.
[6] Herzberg G. Molecular Spectra and Molecular Structure, 2nd ed. New York: Van Nostrand, 1950.
[7] Babrov H J. Journal of the Optical Society of America, 1961, 51(2): 171.

Study of Plasma Temperature Measurements for Oxygen Discharge

LI Liv-cheng, WANG Zeng-qiang, LI Guo-fu, DUO L+ ping”
Key Laboratory of Chemical Lasers, Dalian Institute of Chemical Physics, Chinese A cademy of Sciences, Dalian 116023, China

Abstract A radie-frequency discharge setup was constructed by two shelkshaped copper electrodes and a 30 cm long pyrex glass
tube (i.d.= 1 65 c¢m) to examine the gas temperature of oxygen plasma in electric discharge oxygen iodine laser. The discharge
was supplied by a 500 watt, 13 56 M Hz radie-frequency power. The gas pressure in the discharge cavity was 1 330 Pa. The
temperature of oxygen discharge plasma was measured by using the P branch of O,(b, V= 0) rotational emission spectrum. Two
met hods were used to deduce the oxygen gas temperature. They are Boltzman plot ting method and computer simulating spectrum
method, respectively. Gauss fitting method was used to distinguish spectrum peaks for lower resolution spectrum. The spectrum
peak area was used to characterize the optical emission intensity. T he gas temperature of oxygen discharge plasma was obtained
by Boltzmann plotting method. Alternatively, the optical emission spectrum w as simulated by computer modeling with spect rom-
eter slit function which was obtained by He Ne laser. Consequently, the gas tem perature of oxygen plasma was obtained by com
paring the com puter simulating spectrum and the experimentally observed spectrum according to the least square fitting rule. The
measurement results with the two methods agree well. It was concluded that the sim ple optical technique can be used convenient

ly in the temperature diagnostics of oxygen radie-frequency discharge plasma.
Keywords Oxygen plasma; Temperautre measurements; Spectrum simulation; Slit function
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