I. PFulse Height Digeriminstion in Mueloar Pulse Spectrometry.

In the field of nuelear technology,clectronic counters
are widely used to =nnlyzc the rodiction process. Fig. 1.1
repreasents the princlipal zorts of on elqctronic zounter employead

in nuelear gounting systen.
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Fig, 1.1 Principal parts of electronic counter in nuclear

sounting systen.



The first part is the detector which may be o G.IM.
(Geiger-¥ullor) counter, o scin-tillator with photo-multiplier
tube or a EF3 gounter. It gois theE%E?EE?IAEEhigh voltngoe [ron
a high veoltagc supply section. Upon reeciving rodistion of the
vroper kind the detecter delivers o signnl pulse which will be
amplified by o~ pre-anmplificr. However,the significant ampiificm—
tion oceours in the main amplificr and cfterwerde the amplified
signal is shaped o o propor ~ppenranco suitable to be further

gperated by the zulse height selector or pulse height nnalyzer.

In pulse height snclyzer the signal pulse will be analyzed
according fto their amplitude stowxed (in the multi~channel analyzer)
and disyplayed or recorded, This is cehieved sequentinlly according
to the progrhamed set in the multichnnnel cnalyzer. The recorded
cut-put or the result displayed will bc on the other hand the

spectrum of the rodiation undar investigation.

Pulse height scleator sometimes called diseriminator is
pener2lly used to discriminate gignel pulse from unwanted signnl
er neisce, which in some ense becomes o serious probled in nuclear
measurcenents In gencral the diseriminctor is a basic eircuit in

pulge heirht analysis ond is the moin topic of this thosis.

Conscquently stress will be given on the analysis and the

periprmance of gevernl diserininzter eircuits.

1.1 Type of digeriminctor

The digeriminstors zroe the heart of the onalyzer,
the stability is the mnjor facster controlling instrumential agouracy.
Whilst in theory countless methods cxist whicgh will indicnte the
equality between o ranging voltage {the input signsl pulse) and
= Iixed reference voltoge (the diascrimimator or chnanel level),
30 far only two discriminateor forme hove remczined of proeciicoal
importonce for hiph speed oporation. Theoy cre “intepral diss.

criminator nnd differentinl digerimtipcotor.”



1.1.1 Intepral diserinincteor
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Fig. 1.2 Sipnzl pulses and The discriminatcsr level in

integral discriminantion

This iz 2 gireuit thot rejeets 211 signals 51 in Pig.l.2
with »n ~amplitudc less than the bias scetting and posses to the
fullowing stote all sipgnals 82 in Fig. 1.2 with an samplitude
grester thon the bins. 4 pulse height distribution cmn be mensured
with an integral diseriminstor by recording the cutput observed
at 2 mumber of bias setting. The nunber of observations ~nd the
voltage intervols between them ore chosoen to yeild the desirzd
resglution. If the counting rate is plotted osrinat the bias
voltoge, woe obtoin the Fintezral bias curve" ag in Fip. 1.5 a and
if we differentinte point by point the integral bins curve i.o.
mensufﬁng the slope ot severnl point in the integral hizs curve,

the differentizl bias curve is obtained{Fig. 1.3 b),
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Fig. 1.5 v Differentinl bins curve



FPulse coplitude diserininztor circuits may be classified

inte two grouus.

1.1.2.Y High level discriminctor This eireult is

gonernlly made up of o simple comvonents such a8 diede or tran-
sistor cireuit whosc lowel of trigeering is nigh. For exomplsa,

brgk bingsed dicde disceriminator, Schmitt trigper cte.

1.1.1,2 Low lavel discriminotor This aircuit is built

up of specinl components whose triggering lovel is rather low,
One of these conponents is the tunnel dicde which plays o graot
rola in the dovelopenont of discriminator girceits described in
followinz secticens. Generally the lew loevel disgriminators are
uscd to digeriminate the signzl coming direetly from the detcctor

a5 shown in Fig. 1.4
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Fip, 1.4 Block dirgron of counting system showing the

position of low lovel discriminctor



1.1.2 Differontisl discriminotor

_ The statistienl difficulty with intcgral discrini-
natorg can e climinsted by the uss of differentisl discrimincters
{Single channel pulse height ~nelyzer), & differcntial diserici-
nztor consistzy of two disericincter ¢ireuits with o small, usunlly
2djustatle, diffcrence in their triggering throsthoelds so that
signals in o s;all voltogo ronce Av exgoeoding one threshold but
not the other ¢on be counted (82 in Fig. 1.5). Signels excoeding
Thoe threshold uay be counted similteoncously with two senling

circuits for the snme timc Intervnld.
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Fig, 1.5 8Bignnl tulscs ond the discriminator lovels in

diffcrentinl diserininatars

Signals exceeding the lower threzhold con be dividod in to

two parts: One in the intorval ~° ¥V and the other aobove the upper
threshold. The mumber of eventa in the woeltage interval & V is

deternined by subtrocting the upper and lower mensurenents. But

=1l eommercial,cnolyzexrs include on antiFgoin-cident circuit, which



cancels oll sipnals above the uppoer thresheld, so that only signoals
that f2ll in the voltage intervel 5 V are sossed.  In this way

anly one scaling unit is noeessory, See Pir, 1,6
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Fig. 1.6 Principle of differentic]l discriminstor using

onti-coin-cidence cirgult.
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