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ABBTRAGCT

The design and perioxmance of the wire-plane corons
counters in air are investigated and discussed.

The long dead time and oathode cormsion of the spark
counter for heavily ionising radiation have bean overcoms
by operating the counter in the streamer modse.

The streamer and spark mode of operation have been
examinsd and the related mechanism is also atudied.

In the case of a aingle-wire counter, investigations
were made on the counting oharacteristics in relation to
their dependsnoe on eslsctrode sef;u‘-ution, external load
resistance, anocde wire material and diemeter, area of
cathode, and humidity.

Also multi-~wire anode streamer counters and multi~
plane anode streamer colnters were constructed and their
operating characteristios were studied.

The sansitivitx of the wire-plane streamer counter
wan exmmined when an &‘I.pba source was moved per_nendioular
‘tothe anoﬂswuaanﬂ.parallaltotheplate. !’Bhe effect
of amda wi.:.-ea aepamati.on on the detaci:ion ef;miencw of
N 'tha aonntar was :stnilieﬁ. ‘

Central Library - Ain Shams University



The -m.' f1eld for wire~plane eomfiguration
had Desn Sreated and the lines of £oroes as well ad the egui~-
potentisl surfaces were epressnted. From the saperimsatal
results the detector effeative volume was determined for
different yelues of eleotrods separetion and different anode

mnmotmu formula, to the Oorona ourrent
experimental results showed that reasonsble agresment coald
be cbbained cnly when the empivical comstamt P (intzoduced
%o take imbo socount the nonuniform ourrent distridution)
was given & oextain velne which varied wish the paremetrs
ss well s with the intanaity of corons. | |

Aqummsormmmﬁndu-m
tion in the mmation lmr of the oorona discharge under
qu.vaJ.qnt ntoaﬂy stata annntiom is npua-mml.. Uaing
-nmublo mmm data on lonisation and attachment
y the mndimign ter emna apat s
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IBPRODUOCTION(L-6)

A Nuclear Counter-san be defined as any device which
will deteat and count individusl obarged partioles arising
fyom radioaotive disintegrations. The nuclear counters in
most frequent uss today are the ionisation chamber, the
proportional counter, the Gsiger Muller counter and the
Sointillation Counter. The instruments for dateating nuclear
radiation whioh were available to early workers in the figld
of rediosotivity were limited by the technology of the period,
As new techniques and components have becose available, a
rengs of radiation detectors has been developed sxploting
various basic method of whish the theory and technology are
on a sufficiently firm basis to allow of a unified pmosonbatioﬁa .

The fundasental mechanism underlying the operation of

Lall nuolear radiation detectors is the energy dissipated by
a oharged particle in a suitable medium, and the distribution

of this energy among exoited states in the detecting material.
Phoe :anilmo otthn a!.tgle ohm:gadparbinle minhmidpd o
the enem. these are pmﬁdmad mnany lmi.ts of exoltation. ‘.Ehesa
mwmtmwi@ﬁnﬂmmmﬂm, oroz
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2.

sleotrioity msasured, light guanta may be obsorbed in a photo-
slootric surfaca, causing the emission of photoeleotions, whioh
ocan also be 0ollected and the charge magnitude measured.

One or othar of these two processes is employed in the
types of dstector which are most widaly used, nemely, ionisation
ohnibor._ proportional and Geiger Counters, and Sointillation
Counters. In all of these instruments, a part of the ensrgy
of the charged particle is used up in the ultimate production
of a pulge of electric charge. 4 large portion of the energy
digsipated in matter must however appear ss heat, and it is
tharefore possible to detect a sufficiently high energy flux by :
some form of thermal senaitive device, suoch as a thermocouple.

The mitati'pn of a medium by the passage of a charged
particle may inltiate chemical reactions, or in some other way
permanently alter the atate of the material, as for instance
happen in a photographic emnlsion. The instruments using these
effocts are called ™ +ve detectors ™. Since thay will go on
a'bmﬂs up .tmt'aua‘bd,on until theur are examined but do not of
themselves Droduce a algnal. A dirvect detection of the neatxino
hes so m beean mﬂmﬁm, since :l.ts interagtion with -atter
-' is a:lmﬁmly ﬂ-nll- llost of the dabeetm disaribod ha.m naamma
th den ob 1’3’ ﬁa m n& aw Iﬂlﬁﬂa :
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3.

to whethar their opexretion, is of the pulse type or not. In
the pulese type operation, the output of the dntpotor is a
series of signals seporated or resolved in time. Each signal
represents the intereotion of a nuolsar partiole with the
detector. The Geiger-iluller tube and the Spark Counter are
sxanple of pulse type detectors. In the nonpulse typs of ope-
ration of a deteotion aystea, th.o guantity macsuxed dlrectly
uthomng-oﬂm_dm G0 many intarsotions of the radie-
tion with the dateotor. The dstectors to be considsred fall
into three general oategoriesi

1. Gas-Cilled devices in whioh eleotric charges are transported
between a pair of elesotrodes as & result of ionisation '
prodased by redistions and alse the mobility of charge
carriers is of the importance, while the detector geometxy
and value of elestrie £1e1d also affect the performance of
the device. |

2. Sointillation Counters in whish exoitation by rediation
glves rise to small flashes of light; the decay time of the
phosphorlamylydﬂhnﬂ.mthemaolﬁngﬁne orthaam-
m.mmwmummmummaum
hnme J.‘!.ttle pﬂaﬂt.
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8.

Eowever, we shall oonoern curselves here with a gensrel
survay about the gas-filled ocounters, as the present thasis
will desl with the development of streamer gorona counter
which is & gas counter opereted in the oorona region.

The problem of devising ocunters for the detection of
radiation, and meking them instruments both of sensitivity
and precision, so that they will oount sccurately and yleld
reproducible results, has been worked upon by investigators
sinos the event of reaffwtivity. Many varieties of detector,
sach having its own ohtrao%iltio features, have been devised,
but the most commonly used dsteotore employ two elgotrodes
in a gas, and male use of the ionimation resulting from the
passage of rediation through the gas. In its simplest form,
such a dstection system may consist of a metal oylinder and
an axi.a.uy-nomted wire., A8 early as 1908 Ruthexrford and
maphmduuda device. Bwqmlyuga potnubi.albatween

. the oylindrfcal cathode and the wire amode, thay found that
t&a&mmmtm aemtugvessalduato ﬁme:!.misatim
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