
CORONA STREAMER COUNTER
AS A FAST PULSE GENERATOR

By

HOSNI4 M1. ABU-ZEID, EA. CAD, HAMED M. A48U.ZEID"
°°d E. M. SAYEpمه 

Girs College -- Aم Shams Unirersity
Cairo - U.A.R

Abstrct :

The corona streamer counter has been uوed as a fast pmlse gcneator
for tcsting fast coincidence circuits and its charactenistics investigAted in
detai]. Tle rise te of the pulses from the streamer cunter re eقا -
matedl to be .ccondsدnano حه5

1. INTRODUCTION :

Fast pulse generator wit pulse frequency in nanoeccond rauge are
very necessary for testing fast electronic circuits. Gupta ad Saha (l)
usel a :park ة counter as a Eimple type of fast p u seل generator (of rise timc/
1 n8), for testing fast coincidence circuits. ln practice, such typc of pulse
generator euffers fron himitauions of long dead tine ( (.sec به100 and
damage of electrodes by sparking which changes iفt characteriEtics with
prolonged operauion. But if sparlig operation is replaced hy corona
streamer mode (2) the previous ncntioned defects can be nvoided anD the
counter becomes lf-«uenching &ع wit dead time nsec به200 (3). It is
thu wortlwhile to iuvestigate the coroua sUreamer pulee generator churac­
teristic.

2. EXPERIMENTAL ARRANCEWENT.

Fig. (l) shows te eperirnental arTangement which is relatirely
sinle. The counter consists esseDtaLy of a tngestun wiro (0.l2 mmg )
a5 unde etretched taut and parallel to a polished Etainles steel plate as
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Fig l- Coincidence .rnngementهع

catlIode (7 4 cm area). The wireplate seperation is 5 m Aمص
P% ٥ ين - Source was used for producing streamer pulses. Alpha radia­
tion is himited by passing through C colimator containing 25 cyصنl derical
holes {eacl l mm 6 and 3 length). The aumber of pulses can be varied
by either clanging the distace of tle source from the counter or closing
part of the collimator holes hy a special shnutter. The amplitdo of the
out put pulses from Ue cathode can be raried from 3 to l8.5 volt by varying
the roltage 7a througb out the corona streaner rang for a cathode load
resistance of 100 9.Fig. 2 shaws the results. WHen tbe l00 £2 resistance
is replaced by 1k£2 rariable resistanee and keeping Va egal to 5 K I
the pulse anplitude cAn be varied from O to8مه V by varying the resis­
uunce. Witl the later case the rise in ue pulse amplitude is accompanied
by an increase the pulse rise time.
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T]١ streamer counting characteristics were detcmincd witl a د catodo
lad resistance cma tol I92 and i shownك in Fig. 3. Also witlin the
treamer rang of operation the cange in corona current with appLiedم 

voltage 7a showm فذ in the samne Figure 'THe out put pulse wiU 100 £2
cathode load resistance observed over a 'Tektronir 531 A oscilloscope witl
sweep speed 5 div. = 20 ns showed a riوe tie of 20 ns. Thز apparert
pulee risc timc was limited by the rise time of the verticد l amplfier of the
oseilloecope. In fact pulses from such a corona streamer counter hav
much hetter rise ume as the prompt coicidence analysis slows fig #.

3. COINCIDENCE STUDY OF PULSE RISE TIIE:

THe circuit used is as show in fig. l. The out put pلu se fromn to
catode enter hoth ends of the coaxial delay line (heLicoid). 'THe hortك
circuit clipping enble (5 ns) i connectedم t teم sliding contact cArriago
of the coaxial line which can moe along the caxial hine length. Tlقa a
variahle delay is iserted ito the channels due to the line length changc
The liding م carriage hAd heen constructed to indicAte delay up to 0.l 1.
The n 403 diode discriminator, linear anpLfier and amplitude discri-

٢٦mniator were uscd to 0iغ riminate singles from thc coincidence. Fig. 4
ehows the prompt coincidence resolution curve obtained by introducing
negative and posiuive time delays by movig sliding contact carriage from
the center of the coaxial cable along its sides. The resolving time is 5 na­
nosecond. lt is therefore coucludled tlat the rise time of thc counter pulses
i erual if nat hetter than 5 nonosecond. Probably a better rccolring Line
can be ohained by using smaller clipping time. This was not done
as the amplitude of te pulse hccomes very small.

4. DISCUSSION •

It is to be noted that the 2 MI £ anode load resistance connected wit
the corona streaner dctector is not itended to function as a eRternal
«puenching rcsistor since the discharge is antoqueعn hed (3). Ft erteوi iو
in the circuit h order to decreaEe the rate of clange of eleetrode poter­
tial with the applied higl voltage Va (corona stabiLizer actiou). Tle
sbunted 4 PF capacetor to tre 2 M1 92 resistance is weed so as to get a faster
recorery of the anode. Also hy wsing osciloscope tests te baclground
coroua current noise level wvas found to he negligible relative to tle
streamer pulse hight.
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Fig. 3- Corona streamer counter counting and corona curTent chدracteristics،
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Fig. 4 Po%1٥ pronpt coincidence resoluuion curve.
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