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PAIRUD KAMSING : MERSUREMENT OF PLASMA PROPERTIES FROM A THETA
PINCH DEVICE. THESIS ADVISOR : ASST. PROF. RATTACHAT MONGKOLNAVIN,
Ph.D., 80 pp. ISBN 974-14-2883-9.

In this research, the properties of a theta-pinch device, plasma dynamics
and plasma properties were studied. These basic parameters are useful for future
development and study of small fusion devices. Rogowski coil was used in measuring the
discharge current. Electric probes and a spectrometer were used to measure plasma
electron temperature. Results from experiment were compared with results from simulation
models in order to understand the dynamics. The results from the experiment show that,
when 20 kV charging voltage was applied to the capacitor bank, the discharge current is
128 KA. With this current, electron temperature of Argon, Oxygen, and Nitrogen plasma
measured were 2.67-2.80 eV, 12.77-17.14 eV and 14.21-20.02 eV respectively when the
device was operated at various pressure ranges from 1-5 Pa. The simulation shows that,
when molecular mass or pressure increases, the compression distance and velocity also

decrease as expected.
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_3 21.8 222 17.6

_ mx12x107° x 20x10° x (1+0.941)
° 11.4x10°°
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Te of Argon (eV)
1 2 3 4 5 \2ae
P (Pa)

1 2.707 | 2.812 | 2653 | 2.757 | 2.753 | 2.737
2 2.668 | 2.816 | 2.787 | 2.800 | 2.776 | 2.770
3 2.821 | 2.805 | 2.810 | 2.646 | 2.622 | 2.741
4 2.706 | 2.614 | 2.647 | 2.699 | 2.683 | 2.670
5 2710 | 2.751 | 2.709 | 2.799 | 3.046 | 2.803
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Te of Oxygen (eV)

1 2 3 4 5 bRl
P (Pa)
1 14.360 12.817 12.205 14.309 11.772 13.093
2 15.876 12.483 13.030 11.602 10.863 12.771
3 17.057 16.627 16.187 18.197 16.723 16.958
4 14.820 15.886 18.681 19.619 17.768 17.355
5 18.319 16.832 18.656 17.502 17.394 17.741
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Te of Nitrogen (eV)
1 2 3 4 5 1A
P (Pa)
1 19.953 19.773 19.331 20.378 20.693 20.026
2 15.087 15.228 15.743 13.597 14.928 | 14.917
3 14.648 14.0656 13.792 14.376 14.597 14.296
4 14.420 14.940 14.404 14.810 14.329 | 14.580
5 13.859 14.051 14.052 14.537 14.558 | 14.211
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A (nm) A E (1/cm)
Ar 329.364 1.70E+08 190592.2305
330.188 2.00E+08 204655.7880
0] 777.539 3.69E+07 86625.7570
520.665 3.33E+07 233430.5300
N 648.481 4.20E+06 110247.2880
661.362 1.58E+07 211827.6700
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