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ABSTRACT

Investlgetions were made on the counting cheracteristics
in relation to theilr depsndence on the temperafure end humi-
dity. Curves connecting the fundamental paremeters are
gilven ﬁhich are very useful for the design of any required

streamer counter,
INTRODUCTION

The efflclency of a corcna counter depends on the come
position of the mir £411ing. The weter vapour concentra-
tion has the largest effect on the efficlency of thg air
rillingnsparkfcéanter(l): Recentlf more ;;rkczj has been

done on its effect on the officiency of streamer counters.

None of the eerlier works‘3~3) have tricd to study the
temperature dependence of spark counters in detail. Gouncer(6)
has expressed the view that it 1s 1lkely to be s1light, but

no considerable data on the temperature effect exist until
(1,7)

nowy

(ﬁ?)
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The present work is intended to give & clear picfure
of the effect of both humidity and temperature on +the

operetlng characteristics of stresmer counters.

APPARATUS

(8)

The streamer counter hes been deseribed elsevhere

so thaet only e brief esccount may be given.

A highly polished stainless steel plete serves as cathode.
Ankor pnode wire of diameter 0,29 mm 1s held tightly para-
1llel to the cathode at a distance of 7 mm, The effectlive
lengith of the cethode is 72 mm &nd 10 -7 totel resistence

connecting ancde to H.V.

FXPFRIMENTAL RESULTS

(i) Bffect of Humidity On the Reletive Cfficiency of

Streamer Counters

In The present vwork the dependence of the efficlency of

—— =

the wire 5?3&5 streamer counter on the concentration of
the water-vapour in the £11ling air has been measured in

the streamer reglon.

Fig.ld )

The counting characteristies are shown inYfor various

relative humtdtty extending from 304 to 100%.

The start of the coroma streemer pulses V,, increases

with the inecroese of the amount of the water vapoar in
the countzr, wille the limiting voltapge V,g remains nearly

the some whatever may be the velue of the relative humidity,
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exceptt for R.H. = 1004,

The observed dependence of the effislency of counting
on the mwoisture 1s a deflciency of the sireamer counter,
and in cairying ont s number of measursments the counter
mst be placed in a closed enclosure, inside which the re-
lative humidity has to be kept always constant during the
running time of the experiments,

Flg. (2) represented the curve of the relative effa-
cleney E, {-I& =K (x%) /N (3D£i] i.e, tha platean
counting rate relative to the counting rete of reletive
humldity 30% as function of the relative humidity.

From Flg., (2) we see that thers 1s a rapld fa?l in
the efflciency of counting on Qecreasing the humidity
until R.H. 15 ~ L0% beyend which it decresss somevhat
slomly with furthar-decrease of the RK,H. The 1ncreaasa
in the efflclency of the stregamer counter by inereasing
the humtdity, apparently is linked with the formation of
heavy negative ions, Increasing the humldity Increases
the probabiliﬁ;_of fory}ng heavy negatlive lons and so

as a result“of“this diffusien 1s decroased. This fact

may bring ébout the development ol streamer counter to
operate under more faveurable conditiong and conseguently
counting alpha particles with greater efficlency. It 1is
clearly seen from the current curve that the varlation of

humidity deoes net affect the corona current. Rubt when LA
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Ancreases the corona current I increasesin a good agree;
ment with the following epplirical formula deftermined from
the present experimentnl results epplylng the lemst =

_5quars f£its.

6

T=1.5334 x 10722 v, 24 0.0082 x 1076 v, - 126,38 (1)

Flg. (3) shows 1 vs. Vo glven by aguation (1).0n the
seme flgure ere represented experimental values which show

good agreement with the computed values.

This phenomenon 1s different from previous cbserved
experimental results(2), while In good agreement wlth that

(1)

observed by Androeschchev et al,” ", who had detected no

change in the corona current for spark counters.

The internal resistance ry of the anode-to-cethode
discharge space has been determined as function of ¥,
which 1s determined by the relation

I v,
ry =2 {2
d T
Fig, (4) shows the results. It is oBvious that there
1s o gradual Increase of ry with decrease of Vé coming at

the plateau threshold to a very steep rise.

Fig. (5) represents the a.c., re¥istance ry VS, Vg
which 15 glven from the equation :

r, = __;e._:: (3)

Yt 15 claer thet Te decreases with increasing Vé.
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(B) Effect of Temporature On the Relatlive Effeclency of

Streemer Counters,

To study the tempergture dependence 1t 1s essentlal
to alloﬁ for the appaTent change in the range of particles
couused by the change in the density of surrounding alr as

the temperature 1s changed.

Thls experimental worlk has investigated the effect of
the varlation of temperatura on the streamer counter
characteristics. For this purpose a counter with elecirede
separation 7 mm & ankor snecde wire of diameter d = 0,29 mm
with 10 M-rexternal reslstance conpecting'anode to B.H.V,
ware used. The counting characteristics are shown In Flg.
(&) for various temperéture extending from 30°C to 80°C.
Tha results indicate that the sensitlvity of sireamer counter
15 somewhat @ependant on the temperature. Also 1t shows
that the start of the corona streamsr pulses lncTreases
mith the inecrease of the temperature.in the same time ;
decrease iﬂdtﬁeﬂlength'of the platesu is<avident. Hovaver,

a small positive plateau slope 1s noticed at 80°¢,

Applying the 1eas£-square fits to experimental results
of corona currenf whiéh are repreﬁented in Fig. (7) by
circles empirical ferrmlas of the secornd order have baen
determined for I in terms of V, corresponding to various
values of temperature, These have been represented by

the continmous curves in Fig, (7).
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Fig, (8) indicates that the relgtive efficlency of
the sireamer detacter incresses graduelly slew with the
increase of temperatura coming to a sharp rise at about

8occ,

The internal resistonce rg can be determined as fun-
ction of V, for different velues of temperature by equa-
tion (2)

Fig., (9) shows the results ¢ It is obvicus that thera
1s a gradual decrease in ry with the increase of the tem-
peraturo while &t large values of Vo B very small varla-

tion in r3 1s neticed.

_ Fig, (16) represents the a.c. resistance r, given by
eg. (3) Vs, Vo for different values of temperature 1.c.
T = 30, %0, 50, 60, 70y 80°C. It is clear that r, decrease
wlth the increase of the temperature and that e small

varilation in ry 1s observed at high values of Vo,

Thus we conclude that the efflcisney of sireamer coun-

el .

RN )

.ter depends on the composition of the gas fllling as well
as 1tq temperature. The water vapour ccncentration was
the largest effect on the efficlency of the alr filling
streamer counter.
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