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.
A multiple-wiro oounter, consisting of a grid of fine whoa

mounted between plane soreens, has been operated rasa shallow plane pro-

portional counter. Preliminary results on the charafikeristioaof this

detector with argon - C02 fillings aro given.
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1. Introduction

MULTIPLE4Y1.REPRC)FWTXONAL COUNTER

[THE M. H. (XXWIWl)

A dukllow multiple-wiro (1?.\Vo) proportional counter haa been

constxuoted and briefly invostigatods with tko ond in view of using mch e.

detector for counting recoil protone in certain fast neutron exporimmlm.

ArJ ebnwnt of a MO W. counter is shown schematically in i?ig.‘J.

A grid of fim wirm (Fig. 2, w) iO mounted rigidly botwecm two scm&s

(Fig. 1, al and a ] of high trusparanoy.
2 The wires are oonnected.to the

grid of the first tube and the scremm are connected to R negative volfm~o

supply. An kmizing pmrtiolo (Fig. 1, p) entering the counter okment

~reatee R number of ion pairs betwem tho two screens. Tha electrons ars

swept to the wiroc, and gao multiplication occurt+ as in tho conventional

cylindrical proportional aountmr 1) 2)0

‘l’houniformity of response to if:nizationin different parta of

tho aountsr will be influenced by tho same

uniformity of .responm of tho oonventiomal

fmtom which det8rmim the

cylindrical proportional counter:,

.
8

1] ~CJSOO~. E. and jbrff, S. A. F’hys.Rev., fl, $50 (1S’41).

2) .l@ff’,S. A. Row. f.kxl.Phys., l_JJ,1 (1942).
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namoly: 1) Electron attachment+ 2) Cylindrical symmetry of field about

wires; 3) Collection time of initial eleotrons+ and, 4)

Preliminary tests of the overall effect of these factors

with a particular amplifier.

II. Apparedam

A. The Counter

End effects.

have been aonduct+sd

A working drawing of the oounter used is qivcn in Fig. 2. The

wires and soreens are mounted on invar rings and stretched tight by

differential thermal contraction. There are two counter elomonts, with a

common screen, so that tlnoracictionof one element on anothor oan be in-

vestigated.

A collimated beam ofw-parti.cles (from polonium) cm be directed

into the oounter through either of two sets of coJ.limatingbolos (Fig. 2, A

and B) of 0.026 inah diameter, 0.5 inch lengt:!,-and of 2mm separation. The

holes normal to the plane of tho counter are drilled on a line reekingan

angle of 31.5° with the direotion of the wires, so that fivo po~i%ions of

the bem may be obtained between two wires.

B. The Amplifier

An RC ooupled linear amplifier of conventional deoign was used to

amplify the%-pu2ses. Thu shortest time constant was 100

1s1. E~erimental Result~——

rnioroseconds.

As the M. W. counter was intended to count proton recoils from R

paraffin radiator, the gas used throughout the investigo.tionwas argon.

It i8 wall knrx~m that it is diffioult or impossible to oporwte a propor-

tional counter at high gas amplification with very pure argon. It has
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been found in this laboratory that the addition of a few per cent of C02

to ordinary tank argon (99.6% purity) makes the operation of an argon-filled

counter quito praotioal. (X)2is used since it iG a good quenohing ga6,

doos not attach elec.trona3)0and neither carbon nor oxygen have known neutron=

induoed reaotions up to several Mm. Argon 97% C=C02 3%mixture8 were

used throughout the present investigation.

).. (?asMultiplication &s a @nction of Counter Voltage

The KM amplification as s -funo~i~nof counk~r vo~tage has b~@n

moa’suredat total pressures of 4 cm. mnd 29 cm. Tho results are presented

in Fig. 3. At 29 om. pressure, th~ measurements wcwo made by comparison

of pulse height with and WithOUk gaa amplification. At 4 cm. pressure, the

energy loss in the counter wa~ too small to permit observation of ionization

pulses, sottit the gas amplification is plottod on an arbitrary scale.

Il. Variation of Pulse IiGightwith l?o~itionof Ionizing Particle

1. TranSVerGCJMmerimont

.

When a collimated

counter normal to tho plane of

average pulse height was found

thG source was moved from hole

beam of X-particles was shot through the

the elements (i.@. through Fig. 2, A). the

to vary continuously from ti~roto wire, as

tO hole. The pulse height reached a m=’imum

when the c+partic2es passed near a wiro and s minimum when the &+particle8

passed midway between wires. The curves of Fig. 4 are preliminary bias

3) IkxQey, i?. H. and Reed, J. W. “The Behavior of Slow Electrons in @8es”,
(l’heWiroles~ Pro&s for Amalgamated Wirohx+s, Sydney. 1941] p. 85
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curves corresponding to ‘thomxcimum and minimum pu150 Izeiqht. The total

amplitudo of tho vasiation i.Gseen to be about l~o of +Ao average pulse

Might. Zt should be cmphasizod Mat this is a pwliminqry result and that

‘thovariation

‘l’hocurves of

2.

of all the counter Parameters.

very particular ecstof conditions.

is undoubtedly a function

Fig. 4 were taken under Q

Longitudinal.Escperimont

In connection with coincidonco oounting methodG, it ia of

t

●

✎

✎

interest to investigate whether a pulse in one element of the counter

produce~ n pulse in an adjoining oloment. This question was investigated

by shooting%=partiulos into the counter parallel to the piano of ths

elements (i.e. through Fig. 2, B). With 30 cm. of argon, 0.9 cm..of Coz’

snd 1192 volts on the counter (giving a multiplication of about 150)~ it

was potisibloto set a lover limit of 500 for the mtio”of a genuine pulsa

to the corresponding induced pul~o appearing s’imultaneoual.yin the adja-

cent element. Tho boundary of the “active Vohnx’: was found to be sharply

d.efinodby the screen (cf. ratio above) to the extent that it could ?)G

inwostigntodwith collimating holes 2 mm apart. NO investigationwas made

of

of

of

of

2]

odgo taffect6at tho invar rings.

C* Statistical Sprcwi in Pulse Heights

Mfferentiation of the carves of Fig. 4 gives a half-width

3.3?oofthe average pulse height. This is an uppar limit for the width

tho statistical distribution in ~~lse height. No attempt at evaluation

tho true width wi31 be made sinco 1) non-uniformity of tho mica-windows;

dirt on the mioa windo’xsaand, 3) finito thickness of tho polonium

“.
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aourco aontributo an unknown fraction of the observed width.

IV. Conclusions

1) A M. W. countmr oan be used for counting the number of ion-

izing particlea traversing it.

2] Sinoe tho counter can be made very 8halMv and since ga~

multiplication can bo usedP it is ospeoially suitablo for rango measurements

at low energies and for range zmwmurements at high-energies but Imw inten-

sity.t

3) The counter is suited to coincidence

aonce of appreciable piokup from adjoining units.

methods due to the ab-

4) Further invo~tigation is required before it can bo said thr.t

the U. W. countor is suitable for pulse height methods.

5) Although

that tho M. W. oounter

txJsim have not been carried out, it seems vesy?likely

can be used as a Geiger-Muller counter.
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