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SOME PROBE DATA OF DUOPLASMATRON PLASMA

D K. BOSE, N. K. MAJUMDAR ann 8§ N SENGUPTA
Saua INsTITUTE OF NvcnEa Pinysics, Cavevrra, Inpia

( Recereed Jawuary 17, 196G6)

The high performance of the duoplasmatron source is due to the mechanical
and magnetic constramnis (Burton, 1961).  The magnetic field set in the interspace,
intermediate oloctrode to anode, 18 so shaped that a magnetic mirror has been
supposed to exist in this space (Burton, 1961, Moak e al. 1959) and under that
crreumatance, electrons have little chance of escape from thus region exceptmg
along tho axis of the system. The eaperimental investigation of Popov (1961)
on the distribution of magnetic field in thus sapee actually confirms this view
A Langmuir probe (length -- jmm, diameter — 0.06 mm) has been placed at the
mouth of the anode orifice of our douplasmatron source (Bose, el al. 1965).10 study
the offect of magnetic field on the plasma stute in thus rogion under differont
operating conditions. The probe is operated by oloctrical pulses (Sengupta)
The rising part of triangular pulses was used for the horizontal sweep of
an oscilloscope and the other urm. was blanked off  Sweop duration was 1/60-th
of a second and magnitude was 25 volts. Current voltuge characteristics
of the probe were recordod by photographs of the oscilloscope traces, The
cffect of the magnetic field is horne out hy these photographs A stablo
well developed plasma (Figs. b, c) charactorised by absence of any substantial
putential gradient and a regular Maxwell-Boltzmann distribution is formed
at high arc voltage (= 150V) with tho setling of the magnetic field in the
interspace. If we consider that trapped electrons enhance the rates of
1nisation (Popov, 1961) the mirror action should be noticeable hy the setting
of a stable plasma tip and hence the role of magnetic field is revealed in the soquence
of these photographs (Figs. a, b, ¢). The electron temperatures have heen deter-
mined for high arc voltage patterns (thesemi-log plots show distinct uniform
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slopes)  Increase of magnotic field has been accompanied by increase of T, signi-
fying incrensed collisions processes duc to the trapped clections At low are

Figs (0. b, e d) . Kxamples of oseilloscopo records of the enrrent-voltage charactoristics
as obtnmed by the pulsed prohe technique. Euch small division of tho abucissa represents
1 7 volts and thnt of the ordinate vepresenis 37p A eurrent.  (Detuals of the photos are given
m table 1) Krom the rogular putterns of the photographs it becomes cvident that the ions

of Duoplosmutron have small enorgy spread. -

voltagos, equilibrium condition is nol ohserved and the probe pailern shows
preponderance of particlos not commg from plasma (Ardenne ; Chapman, ¢z al. 1964).
Application of magnetic fild is howover found to reduce fluctuations and a
growth towards a Boltzinann distribution is discernible (Fig. d). The following
table prosents some foatures of those probe studies. Some of the photographs
taken are shown in Figs. a, b, ¢, d.
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