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1. INTRODUCTION
60

The Ni

angular correlation experiment has been performed at
this institute for training purposes.
Fig. 1 shows the decay sheme of Ni
The theoretically expected correlation function between the two‘
gamma-rays is:
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2. APPARATUS

The experimental arrangement is shown in fig. 2, and the block dia=-
gram of the electronics in fig. 3. The coincidence resolution time is 0.75.10"
sec., For detaildd electronics see Appendix I. The 0060 point source of about
17 curies was movable in horizontal directions, which made a centering up to
3% possible(Appendix III),

3. CHECKS

a) The eletronics reproducibility was determined by repeated coun -
t%ings of singles and coincidences at diffemnt hours, without changing the ex-
perimental situation. Clear dependences of the counting rates on the room
temﬁernt\u-e and the main voltage (Appendix II) were eliminated by stabilizing
both room temperature and voltage.

b) The mechanical reproducibility was checked by measurements before
and after having moved the detector (Appendix III).

¢) For other checks on the electronics (linearity of pulse height
analysers etc. ) see Appendix I.

4, MEASUREMENTS AND RESULTS

The spectra as determined with both analysers (in the actual experi-
ment used only as discriminators) are shown in fig. 4 where also the finally
chosen bias settings are indicated. The bias curve by the fast coincidence,
with the bias setting chosen is shown in fig. 5,

1The coincidence resolution time (075,107 sec. ) and the accidental
ratio ( -H“ ) were measured by introducing variable delays in the single chan~
nels (see fig. 6). The given values are in agreement with the relation:
J8ce . 2 N source and Nace = 2 N, N,.
Ntrie The results of the angular correlation measurements are given in £1g,
7. The drawn curve is a fit to the measured points and the dotted ome repre—

sents the theoretical function.

We want to acknowledge the interest and help of the staff of our Ins-
titute and we wish to thank to E. Cybulska, J.Goldemberg, C.Lattes, E.?:Pessoa
and 0.Sala for encouragement and material support during this experiment.
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The rulses coming from the crthode followers are at the seme
time fod to the limcar amplifisrs and pulse helight snalysers, bota get to
the disoriminator positicn at the selected energy level.

The linsarity of all circuits from the crystal up %o anclgsers
was checked with sever-l radizctive samples and found to be within the
accurncy of the analysers utilissd.

As %the delay in the apalysers i3 ast the same, ead iz somawhat
dependedle on the bias setsing, and the f7s5%t coimcidance bias is abous
zero, we should have ;ut %two or three delags defors slow iriple coineiden-
o8y %o make the three pulses originaies in a enincidence arrive thers zat
the snme time. But some computotions showed ns Shnt the triple slow coimoi-
dence @3y have a resolution time as large as 20 microseconds. Therefore,
inastead of jutting delsys, we used three puise forming circuits, composed
of one mulitivibrotor esch one, with & puise widih of 20 microseconds. rom
thoss muliividbrotors the coincidense is zade directly, in the plite cir-
cuita, where s 50 volte syuare nositive pulase appesrs, with three germm—
nium diodes.

e sripie slow coincidence 1s followsd by a discrimincting multi.
vibrtor and & tube tha$ receives She stopping signal.

"he 3caiars are one koo -utomatic crier with Ueaniron tubes,
one “hilips sc-ler, 3ad & home uilt scaler, both with 71T tubes, Sthe lust
precesded by a =zt zo le of tsn dividing networi.

The stopping signcli 19 mnde with a3 negntive pulse that exists in
the Tkoe sutomztic senler.

The high voltuge is supplied with an tkco Yower Unit, =2nd the
other voltnges With s comwon power supply, capable of delivering stabilized
outtuie of 250 =rd -i3C volis.
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“he circuit, according %o tie bdlock dicgrm, is a f£iot+ slow
coincidonce arrongement (£is. 3).

“he ¢ thode followers utilized are of the couveantionnl tyrve,
utilising one Ci84 tube in triode comnection. “he outiut is m schied to
the line or 135 obkms churscteristic impedunce, with a 47 obms rosistor.
In suck a way, we elimimte reflections in the input end of the line.
“he shielding of tie input cabdle is counected to the cuthode, arzd the
grid is returned to a point of the cuthode resistor, in order to reduce
as much 8o possible the input impedance, thot io of the order of 10 meg=
obms and 3 picofor ds ( £is. 8,9).

The £~o% amplifiarn are composed of three 745 tubes, the first
two being conventionol amplifiers, and the third is the circuit develo=
ped by lell ~nd Petch for £-ut coiancidences with slow sciatillatore(f:
10}, The dalny io introducod when necessary ina tue lute circuit oi Sie
second stage, 2ad ic compooced of TB~-2C00 delsy cable, which i3 then uut-
ciied at both ends with She twe 2iC resisturs.

he third stoge aess we 3 iimiter, Stiio orid beins driven enough
a tive ae %o cutoff sthe -inte currvent, 9o thot the _late sicnnl s a
definite mxinmum npiitude. ‘his pulce in tiie pis%e 1o clijped with a
chort + circuited line of the heilcoidel $ype, o 1,000 ohms chrracteris—
tic impedance (fige.il)e.  be lenght >f She clipred ulse is about Cel5 aie-
eroceconds, ad its ampiitude ooy be 35 1lorge 10 4 vollo, hom!ave. ‘he
rice-time of tihe -mpiifier was calculusod in about 8 x 107 sec, which
15 snouch for She aciunl JUr;OCOSe

“he clipped positive pulges are fed to 1 diode coincddence cire
cuite "his circuit is mounted enredfully, %o twvoid atriy coimel ey
usging short connections. -ihe wluec of the recigtors of the volt: ge divi=
der for the coincideuce are such ao %0 sive the eircult the abilisy to
follow she coimeident pulses at the 3 zme r e of rioc.

The coincidence ia followed by 2 diode agtretcher, %h 5 atretcie:
the norrow pulse of O.15 microseconds %o zbout 20 microseconds; Shis jule
se is then stretched and fed to dicrimipator circuit. 8§ a juPalel ouii=
eisy of she discricimating diode imtroduced sorious prohiems for bi ging
all he pulses, we yrececded it with a o thode follower that allowed us
to use low valued reoistors in doth sides of she diode; in this way we
overcome the chunt ¢ D city problem. "he output of Sie diserimin: tor {(fig.
12) is fed 30 one more 'mplifying ot (0, u.d Gicn $0 3 [puise foraing cir-




Jany couuts heve been Gone with iavaricnt eonditicas of geome=
tricsl arrsngenent (see fig. 14},

The teaprer-ture and Mains 7oltege waristion were mecsvred,

It wag expected a oconstavcey of the countase This didn’t heppen
and the anelysis of the curve of esingle counts, temperrture veriation
aad mcin voltoge showed a correiation cetween these three parameters,

The conclusion was ths% the tempersturc vsriaticn chsnged the
crysial efficlency in a non aegiigibie wag, 23 reported by many authors l.

An experiment was done: the temreruture in the crystal regien
wag roised from 4% to 409 C, This 262 viriation originated 40¢ aingls
counis w:iristicn,

Afser thisz, an 2ir eonditioning systom and 2 2ming voit:ge stae
e tean used. Co e Yemper:turs variztion was reduced e 2%C
~fure messured 37 4 thermometer nesr tne cryectolj.

bilizer
(This tem

4 grest mumber of mencuremente hes bepn dece showing an slactro=
aleml reproducidility of 3% {see £13z. 15},

BIBL.s 1= E,D. Connor and T.X. Husain, Nuclenr Iastrumenss & (1260) 337



The eal bility (fige. 16) bas been checked by
measuring the simple counts in & definite position of the detector them
turning 4t to another position and setting it back to the first positicn.
This procedure hasz been for three posdtions and ths
recult was aa accuvacy of 1,5% im the 1 bility. Care
has been Saken in order to awoid any other pertubation in the whole oye-
tem; alsoc the source hre no’ been moved during the whole experiment.

Once the mechonical reproducibility was assured, the source
mhmmtmd(ﬁg.l’nmmuuml-y?aty.

Zo correct in first order the arvor aue o the casimetry in the
centering of the source the coincidence counts h:ve been normalized, This
normelization was done by multiplying the average sii counts and di-
viding by the product of the single counts measured ~,

BIBL.s: 2= H.Frauenfelder, in Seta-end Gemma-Ray-Speetroscopy, d. K.olege-
behn ( Horthelolland Publishing Co., Amsterdem 1955 Ch. XIX ) .
3= S.l. Drady snd ¥. Deutsch, 7hys. lev., 78,558 (1950).
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% Co Ni°

F16.1 - Decay Scheme of Ni®®

Arrangement
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