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INFLUENCE OF CONDUCTIVITY OF THIN GOLO FILMS
ON PROPORTIONAL COUNTING

L P Moura and W C Parfctr

ABSTRACT

In the absolute itanda'dizat on of 'adonoc 6 « by maani o» a 47rpas •'Ow p opo'fona1 count 09 it is
common fxacfca todapo» t« tha ' t d o i c t v t m t ' r i ' on thn to 1 o* VVNSmara'iiad w th 90'd to r*nd«r >t •
conducing wfaea In »h» piMtmiwyfeTht derect>or> e't-c ancy as wr 1 a» the pu'w nmt formation
ditt'iou**» >n functor» o* th« conduct v»y O* rhtse to s were maavred W'h tha»a .t wasva*>fi»d that tha
conductivity •*•» • • tgn-fcant «Mao on rba dar tcc ' t'd cont-guraf on and tha most convaniant
conduct v ty va<u« that mov be mad

In the absolute standard«zat«on of radionuci*des by means of 4n gas flow proportional
counting11 n is common practice to deposit the radioactive material on a thm foil (backing) of
organic material usually in the form of VYNS. a 00 po'ymer o* polyvnyf chloride and polyvinyl
acetate21 However, since VYNS is a dielectric it is fit IT necessary to metat-ze the foil's surface
so as to rtndv it conducting The activity can then be deposited by one of the methods
described >n the lrtterature3u> The importance of th< conducting layer can not be
overemphasized since a nonconducting, or poorly conducting surface can cause serious
deviations m the configuration of the counter s elecmc f>eld On the other hand a too thick
layer will result >n the absorption of the low ene*gy components Thus it becomes desirable to
determine the optimum thickness/conductivity value for the meta1 layer

Fig, t. demonstram the effect of the film resistance on the eff«oency of the counter
Here *t can be seen that by increasing the fckness of the goki film to a point where the
resistance is in the region 10* - 10s ohms, the efficiency of the counter increases but below
this value it begins to decease due to the absorption of the low energy radiation components
A similar result can be observed for the pulse t m e resolution of the counter This can be seen
from the time pulse distribution51 shown m fig 2 By correlating the gausswn analysis with
each distribution and by considering the difference m area as a parameter, it can be seen in
table 1 , that at 106 ohms the best resolution occurs

In the course of our experiments we have observed an anomalous behaviour by the gold
films prepared by means of vacuum evaporation6' that is. a spontaneous variation of the
resistance the direction of which (high or low) depends on the value of the film resistance at the
termination of the evaporation This effect is clearly demonstrated in fig 3 The continuous
lint represents the steady decrease of the resistance during the actual condensation of the gold
wepo«jr on the substrate and the broken tint the spontaneous variation following the interuption
of the evaporation As can be %—n there are three different changes of direction, i e , at
10* ohm the resistance almost stabilizes while above and below this value, it increases and
decreases respectively.

Fig. A., shows the results of the counter efficiency measured as a function of the



spontaneous decrease of the resistance which, m thn particular case, occuradat R- 10* ohm
It shows that while the resistance is decreasing spontaneously by one order of magnitude. the
counter efficiency improves by about 6% m 24 hours due to the improving electee field, but
without the increased absorption of the k>w energy components

Immediately after the evaporation the decrease m resistance is more rapid The dec. ee of
increase and the time required for exe are dependent on the conditions of the evaporation and
also the crystalization of the source material Variations of the order of 30% could still be
observed several weeks from the date or tne evaporation The time pulse distribution obtained
immediately after a given evaporation and a period of eLpsed time also indicate an
improvement in the counter s electric field

Tht spontaneous changes of the elecfical resistance of thm gold films coeted on VYNS
foils, have also been confirmed by means of the electron microscope Those films examined
showed a spontaneous and dynamic morphological behaviour m complete agreement with that
of the variation of resistance

There can be no doubt that conductivity of the conductivity of the gold film on
the radioactivity is deposited has a significant effect on the electrtcai field of the counter. Also,
there occurs a spontaneous variation of the resistance, depending on its value, at the conclusion
of the evaporation. Therefore, it would seem wise to continue with the evaporation until such
tim* as the resistance begins to decrease spontaneously and then to wart, if possible, at least 12
hours before crmmenyng the activity measurement in question

TABLE 1

Time

Dift'ibu'ion

A

B

C

0

Th,cfcr>e«

g'CV

C

13 35

21.64

18.06

Rev stance

Ohms

1 O M

3x 10J

6» 104

4x 10*

(%)

15

24

27

29

Gau»
(ml

80

9

10

8

No'm*' ' i tdt 'M

O' the expcmanrai

dtt-but'on mtnu»

gauM'tn a'M.

1 2

1.0

1.0

This table is related to fig. 2, applying the experimental points to the gaussian it shows that the
ban resolution is obtained for distribution D. Increasing the gold layer to 3 8 pg/cm1 lowers
the resolution by about 20% However, the number of counts in the tail of the distribution plot
do not diminish.
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Distribution of puto formation t in* in tha proportional eountar for **Mn dapotitad
on diffarant thicknam» of gold coatad VYNS (taa ttbla 1)



ftfA)

1 >

• • t t m n m m m tm m

Flgurt 3

Conmuthrt 10 mln. inttrvti •vtporttiom and ft* qMHrtancot» vtriatiofi of t N
follo«ving ttet imtruptlon of the «tpoftttofl- If Hit «vaporttion if ttrminttid



1%)

33.

3 1 -

to

to

2 0 hour,7

2 0 T
hours

Spontaneous rlirr of resistance of goM film aoaompaniwi by timultwMous increase of detection efficiency.



RESUME

Dant la padron<i»t>on abto'uta das 'wionocdM Ut« pour compitu' p'ooo'ionn*1 4 n gtna>ti*rnaftt
torn artptovfc i<'imi rrtincai dt W N S mé»a"t4» tv«c i O' comma tuopO'M pou' <a maté"a< rad»oacttf da
«ret qua «a *uoa*»c* «Oft '*ndua conductaut*. Ca trtv» < prfaam >n '«u'tt ' i dat masut» dt ia var>at<on
il «fficwnoa dt dttact>on du dttaoaur at t u » '• vf<a>'on da * j " bu"on du tampi da formation dn pwlats
•n <\irtct<or> da *t conduct*»* dt cat tiima». La* 'ttuitan obtcnus ont mont'i oua it conduct-»'»* a un «ffar
impoftant dtnt '« con* •gu'tt'on du champ «tact'qua du décitteu' c o n i M datarniné ** ma<>*auF vaiaur dt
c©ndue"v>rt a •»'» «»•<>•».

RESUMO

Ma j«droniiacao atoMiuta da r«d>onuci>'dam at>«vét da conrado' p'Oporconai *1t comuTianr* wo
ampiagtdo» tomo wporta do m t i f ^ i rad-oa'-vo Mrna» fmo* dt W N S mata'<zadot com ou'o para ion\«t a
« j p f ' f c t conduiora. Natta trabalho tio apratantadot o» rfaui'ado* da$ mad>das da vare io da af>c<anc>a da
dataccaV» do dttrtcx a a w a c i o dt d»»"iou ceo dt itmpo dt formação at pui» am fuoç*n da condutrvtdadt
dattat Mmat. Afaw<* dawn ratuitado» va»i»tovi» qua a condut<u>dtdt ttm um t+t>to *>gn'ficat>vo na
con'tguracio do campo a!*">co do dtitfO' a dtte'm<nou^a o wa'o> nws conv«n>anit dt condui-vidtda qua
ciava M« uttMzado.
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