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Study on the High Voltage Pulse Profile Characteristics 33~11~5
of a Turbulently Heated Theta Pinch

oo ffy o wOY@ M YT e bEOBE e
(Hyung-Boo Kang - Woon-Kwan Chung - Chong-Chul Yook)

The fast -rising high -voltage pulse generation circuit system of a theta pinch is both theore -
tically and experimentally investigated.

The idealized model of this circuit system is a hybrid circuit system composed of three pa
rts - a lumped circult part being consisted of a capacitor bank and a spark switch connected in ser -
ies, another lumped circuit part being consisted of entirely the pinch coil of the the theta pinch,
and a distributed circuit part being consisted of the Blumlein transmission line, whose end load
is the pinch coil . The vwoltage difference between two ends of the pinch coil is formulated by an-
alyzing this hybrid circuit system by means of the law of the signal propagation in the transm-
1ssion line and Kirchhoff’s laws. The expedient numerical method for computer calculation i1s de -
veloped to generate the pulse profile of the voltage difference across the pinch coil .

The period of the experimentally measured main pulse 1s a fourth of the theoretical one negl -
ecting the resistance of the pinch coil . We attribute this discrepancy to the modelling in the the -
oretical calculation that the resistance and inductance of the spark switch and capacitor bank
are assumed to be constant through discharge . Therefore, we can see thatl the rise time of the

1mploding magnetic -field pulse 1s mainly dependent on the spark switch and capacitor bank.
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Table 1. Theoretical results of pinch coil voltage, half period,and frequency

obtained by hybrid circuit theory

Pinch co1l Half period Frequency
R Cohm) L Chenry’ voltage (max.)
(volt ) (sec ) (cycele / sec)
68 1.9 x 1077 4.8 % 10° 1.6 %1077 3.13 % 108
68 1.9 % 1078 5.8 % 10° 1.6 = 1077 3.33 = 10°
6.8 1.9 < 1078 3.5 % 10 1.48 < 1077 3.38 < 108
6.8 1.9 x 107° 3.8 x 104 1.48 x 1077 3.42 % 10°
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