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Abstract : THe efficieney of a hig area hiquid scintllution counter wa5
investigated. It has a constant efficieney % م99 a٤ the niddl region and
it varies at the other parts for te sune dieeriminator voltage. Th ef­
fieiency of any lalf was found to be a nirror image for the ouher half. A
new type of a big area Liued seintllaDion comnter was designcd an cos­
tructed whicl has contant ffieiency over all the area.

1. INTRODUCTION

The effieiencies of the individua] counters connected i coicidence
are almost independent and thc eFfieiency of the coincidence arrangenIent
i given ly the produet of the effieiencied of coincidence counter trays. If
the ultiplicaLion of the coincidence arrangenent is greaL, the crror nay
be significent. 0n 1e other land the accuracy of any coذmic ray mea­
urement depend on two paranIeters. THe statistical fluctucations of theى 
cvents and the fluctuations of the neasured values due to either the varia­
tioهn of the efficiencies of the detectors or due to the defccts of the clec­
tronic8.

Ln ti conneetion it eems of interest to study the efficiency of a big
arca liauid ecientillation counter and to uEe it as a tool for uccurute Cosmie­
Ray ncasurenenمt 

2. EXPERIMIENTAL ARRANCEMENT

THe gcneral eet up of the arrangement for measuring the efficiency of
tne hiquid seinLllation counter is shown in Fi. {1).
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THe container of to liuid ecintllaLion counter (wvhose nreu
30 X 90 em' and depth l0 cm.) was filled wit a liquid eeintillator (solu­
tion of para-terphenyl in pure rylene, 2 gmliter). It had been coated by
Mg0 from insids whicL aeفt as light refleetor. Two RCA 6342 photomulti­
pliers werc sealed at the two nnrrow ends hy a5 mm thieknes glass light
pipe.

The effieiency of 40 eelf-«uenching G.M. counter (4 cm and م l0 cm
lengt1) was neasured hy the meLhod propoeed hy Janoق& y et. ( له(1,2 as in
Fig. (2) THe effieiency o٤ 29 G.M. tbe out of 40 was found to he more tan
99.9%. Eight of the G.M. tubes were chosen to be weed whose cfieiencies
ranges betvcen 99.94% to 99.96%. The G.M. counter3 were arranged into
two tray8 eacl consists of 2 pair8 crossing each other perpendieularly ndه in
coincidencc, giing an effcctive area of .%em مد100 Tle Block diagram of
the electronics i8 given in Fig (3)

3. RESULTS

3.l Mleasurement o} the efficieney of G.M. tbeو 
In Fig. (2) The counters (A, B, C) are corected in coincidence. Z iو 
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Fg. (2)

the counter whose efficiency wanted to be measured is in anticoicidenco
wviU he othere Th number of anuicoincidence (A, B, C, -Z) Ehows the
number of event which the counter 2 failed to detect.

(A٠8,C,-Z)٠.٠ي يitو efficieney [ د
(٨, B, C)

Iig. (4) shows a sample of two G.M. tuhes out of the eight nsed, viم the
overvoltages which i go0d و مز agreement witl equations (i) and (ii) ­Appen ء
diع»

3.2 Measurement o} the efficiency o} the tiguid scintillation cownter.

The apper aurface of loquid scintillation counter waو divided into 27
cqual مي ي paفur (each of area .(cm رم100 With the arrangement rcpresented

in Fig. (1) ad (2) the effieiency of each part wa8 meaaured for different
«liecrimenation voltage usig the folowing relation

L 1 ( A',B',C, D2,L)
(٨', B', C, D')

wlere cach primed letter represents to G.M. Tube in paralleL Fig. (5)
ehows the effieiency of diferent zones on the liquid ecinDlation counter ia
the discrimaator voltage Tig. (6) ivesع the eficiency of the whole liquid
ecintilation counter via poeition for a fired diseriminator roltage, frorn
whiكh it iو clear that the efficiecy of one half ie mnirror ه image for tlc
٤econd half.

It is elear from Fig. 6 that the detection efficieney ntمi constف throngh٩
out te middle one uhird of the scintillation detector, while in both outer
thirds the eficiency increases wt the decrease of the events position
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from the center of te ,L S.Cس THe latter deffعe t returns to we wariation in
the amount of liglt receired hy eaeh P.M.'T. from some cosmie ray evenاs.
'Ihis ie de t: firsty, the difference i the e ldم angles subteded hy the
two photomuupliers and Lhe event; secondly, tle diffcrence in te amount
ot hight a sorbedل in the ligid before reacling eacl P.M.T'. as a result of the
promounced diference in the liquid thickness travcreed.

NevcrtlIeless, the geometry of this L.S.D. has ahow trat P.M.'T, will
gire always the same out put pulse annplitude for all monoenergetic cosmiG
ray ercts detected At a disمt nce  ب.cm ج60

3.3 Modified Ligui Sointillation Counter.

From the resuhها reprcented in 3.2 modifie ه LS.C, was designed and
constucted which haA a umifomm coemic rays detection effieiency uhrougb
out its area for each discrimination voltage. Fig. (7) gires its geometrica]
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Fi٤. (7)
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form and dعi enaions. The pulses arising from each 2 diagonaled PM.T.,
wre summed together and supplied to the coineidence circuit The efieiency
of the diferent aones of the. counter had been detemined as i3.2ص andl wa9
found the same over all the couter area. Sample of the resulGs are givcn
for four different pدo iuoفn .

'THe saا sfactory resnlts given by tho modified L,S.C. how that it is a
good too] for cosie rays meaeuremenمt 
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APPENDIX

If a particle could not pass througb te coupter during its dead time,
te probability that the particle wi be detected by e counter is
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P =-N=
e

sinee N- always يز L1إ 

=٦P N٤ ب1 د {٠٠٠٠٠٠٠٠٠-٠-٠٠٠-٠-٠٠٠٠٠٠٠٠٠٠••}٤
 و·

where 1 is tre rat of diseharge for the cunTer, T is its dea time andl is ع
th efficiency of tIe countcr. 0 te other han for a particle trurersing
the ٣ery edge of a cyhindrical countcr, the efficieney i8 givcn by

g=1- 2 " م1(٤- د3 ر (NeglectinG r)

where p is the density of the gas in the counter, ] is the primary speeifie
ioniwation and 9 { '٣ ر:ج iد thc path length of the particle in the counter.

The effecuve effieiccy of a counter is gren hy

(ii)ع٠.٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠ d("٨)-٩3 ه ى م؟ ج1-/.-٥ رم
o٤

Haiman {3) equation (ii) was solved hy wunerical method wlich gives
 ب- لا%9.9

Also fror equation (i) if we consider N
a7erage °. بد]0 Ree

٤ ر-%99.98
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