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Abstract :

The corona streamer counter has heen used as a fast pulse generator
for testing fast coincidence circuits and its characteristics investigated in
detail.  The rice time of the pulses from the streamer counter ore esii-
mated to be 2 5 nanoseconds.

1. INTRODUCTION :

Fast pulse generators with pulse frequency in nanosecond range are
very necessary for testing (ast electromic circuits, Gupta and Saha (1)
uscd a spark counter as a simple type of fast pulse generator {of rise time /.
1 ns), for testing fast coincidence circuits. In practice, such type of pulse
generator suffers {rom limitations of long dead time { ~~ 100 u sec.) and
damage of electrodes by sparking which changes its characteristics with
prolonged operation. But if sparking operation is replaced by corona —
streamer mode {2} the previous mentioned defects can be ovoided and the
counter becomes self-quenching with dead time ~_ 200 usec (3). It 1s
thus worthwhile to investigate the coroua sireamer pulse generator charac-
teristics.

2. EXPERIMENTAL ARRANGEMENT.

Fig. (1) shows the experimental arrangement which is relatively
simple. The counter consists essentially of a tungestun wire (0.12 mm o )
as anode stretched taut and parallel to a polished stainless steel plate as
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Fig. 1 — Coincidence arrongement.

cathade (7 X 4 cm? area). The wire-plate seperation is 5 mm. A
Po*® « — Source was used for producing streamer pulses, Alpha radia-
tion is limited by passing through Cu collimator containing 25 cylinderical
holes {(each 1 mm g and 3 length). The number of pulses can be voried
by either changing the distance of the source from the counter or closing
part of the collimator holes by a special shutter. The amplitude of the
out put pulses from the cathode can be varied from 3 to 18.5 volt by varying
the voltage Va througb out the corona streamer rang for a cathode load
resistance of 100 Q) . Fig. 2 shaws the results. When the 100 Q resistance
is replaced by 1 k Q variable resistance and keeping Va equal to 5 K V
the pulse amplitude can be varied from O to ~ 8 V by varying the resis-
tunce. With the later case the rise in the pulse amplitude is accompanied
by an increase in the pulse rise time.
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The streamer counting characteristics were detcrmined with a cathode
load resistance equal to 1 K Q and is shown in Fig. 3. Also within the
streamer rang of operation the change in corona current with applied
voltage Va is shown in the same Figuree The out put pulse with 160 Q
cathode load resistunce observed over a Tektronix 531 A oscilloscope with
sweep speed 5 div. = 20 ns showed a rise time of 20 ns. This apparent
pulse rise timc was limited by the rise time of the vertienl amplifier of the
oscilloscope. In fact pulses from such a coroma streamer counter have
much better rise tme as the prompt coincidence analysis shows fig. 4.

3. COINCIDENCE STUDY OF PULSE RISE TIME :

The circuit used is as shown in fig. 1. The out put pulses from the
cathode enter hoth ends of the coaxial delay line (helicoid). The short
circuit clipping eable (5 ns) is connected to the sliding contact carriage
of the coaxial line which can move along the coaxial line length. Thus a
variahle delay is inserted into the channels due to the line length change.
The sliding corriage had heen constructed to indicate delay up to 0.1 ns.
The 0 403 diode discriminator, linear amplifier and amplitude discri-
minator were used 10 diseriminate singles from the coincidence. Fig. 4
shows the prompt coincidence resolution curve obtained by introducing
negative and positive time delays by moving :liding contact carriage from
the center of the coaxial cable along its sides. The resolving time is 5 na-
nosecond. It is therefore coucluded that the rise time of the counter pulses
is equal if not hetter than 5 nounosecond. Probably a better resolving Lime
can be oMained by using :maller clipping times. This was not done
as the amplitude of the pulse hccomes very small.

4. DISCUSSION :

It is to be noted thet the 2 M (Q anode load resistance connected with
the corona streamer dctector is not intended to function as an external
quenching rcsistor since the discharge is antoquenched (3). It is imserted
in the circuit in order to decreasc the rate of change of electrode poten-
tial with the applied high voltage Va (corona stabilizer action)., The
sbunted 4 PF capacetor to the 2 M 2 resistance is used so as to get a faster
recovery of the anode. Also by using oscilloscope tests the background
cortoua current noise level was found to be negligible relative to  the
streamer pulse hight.
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Fig. 3 — Corona streamer counter counting and corona current characteristics.
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Fig. 4 -—— Po?1% prompt coincidence resolution curve.
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