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ABSTRACT

The deuterium plasm a which ie ejected by a 6000-ampere puiaed 
cu rren t through a rail-type epark source has a  yield in the forward 
direction which is a factor of 5 to 10 greater than that in the perpendic
ular direction. This effect is believed to be due to the magnetic 
propulsion of the plasm a.
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This report briefly describee probe m easurem ents that have been 
made to ascertain  to what extent the plasma ejected from a spark source 
is anistropic in Us density distribution. The spark  source ie pictured in 
Fig. 1. The pulsar, which is photographed in F i | .  2. consists of nine 
0.02 pf. 10 kv Glassmike capacito rs arranged in a parallel ring with a 
0.5 ohm series  damping re s is to r  and a modified microswitch to switch the 
cu rren t to the source. This assem bly is mounted on a vacuum bulkhead 
which can be bolted to e ither 2-in . or 4-ln. industrial glass pipe. The 
pulse produces an approxim ately critically  damped wave (which has a  half - 
period of 0.5 psec if the damping resisto r is rem oved.) The peak cu rren t 
a t 1 Okv on the condenser is about 6000 am peres.

The experimental arrangem ent is diagram m ed in Fig. 5. The 
signals can be measured a t B ■ 0* and B ■ 85* (in the plane of the mica) 
with probes and masks which a re  as identical a s  possible. The alnico bar 
magnet presumably m easures saturated positive ion current which can be 
d irectly  related  to the ion density that comes through the hole in the m ask. 
The signals at p ■ 85* (perpendicular to the plans of the mica) can be 
m easured by rotating the source and its mounting flange 90* about its  
cen ter line. The m easurem ents proved to be consistent from pulse to 
pulse. The experimental re su lts  a rs  shown in the oscilloscope traces  of 
F igs. 4 and 5, from which it can be seen that the yield in the forward 
direction is > x 10 that fo r 9  ■ 85* and -  x5 that for f  ■ 85*.

The author believes that these results a re  evidence of the fact that 
the plasm a is being magnetically* accelerated by the magnetic f ta |L  r
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configuration produced by the cu rren t in the m ilt. The tranaU tionel 
energies of the deuterone in the leading edge of the probo signal are  about 
100 ev. The ion density at the probe at the peak of the signal in Fig. 4 
can be computed to be 2. 5 x 10** ions/cc .

An experim ental arrangem ent is being constructed to  perform  yield 
measurements at intermediate angles.
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Copper holder for 
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0.040" Ti wire loaded 
with deuterium
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Fig. 1. S park  source used fo r  investigating  the a n g u la r  
d is trib u tio n  of tha  p la sm a  a jac tad .
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F ig . 2. P ho tograph  of so u rca  and p u ls a r
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MVL-MI

Fig, 3. Experimental geometry for measuring the angular
distribution of tht plasma ejected 1 /  a spark source.
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Probe straight shssd (0 • 0*)

Probe straight ahead (0 « 0*)

P robs at 6 •  IS* (in plana of mica)

Fig. 4. Probe m easurem ents made with the arrangem ent of
F ig . 3 with 10 kv on the pu lsar capacitor. Sensitivity 
is 30 vo lts/cm . Sweep speed is 5 psec/cm . Time, 
goes from  right to left. The sm all pulse at the beginning 
is due to photoelectrons that a re  ejected from the probe.
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Probe straight ahead (f * 0*)

Probe straight ahead (f * 0*)

Probe at f  « 85* (i* to plane of mica)

{

r ig . 5. Probe measurements made with the arrangement of 
Fig. 3 with 8 kv on the pulser capacitor. Sensitivity 
is 30 volts/cm. Sweep speed is 5 psec/cm. Time 
goes from right to left.
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