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MaASHRBMEHT ff BBTA RSt SCATTBRIHG IH AIR

The scattering of the electrons by thin f i l l s ha* bean studied

extensively by several worker* (1-7). Iα these studies mostly aonoenergatio

beams and thin targets are used and the d i s t r i b u t i v e «f scattered electrons

are determined. The scattering of bets rays in a i r i s a cvaplex phenomenon

due t o the fact that a spectrum of energy i s involved and alert the a ir i s

an extended scatter er. Ih the present varit experimental studies have been

carried oat on the scattering of beta rays in a i r due t o ( i ) eoll inated

beams and ( i i ) an opta point source.

( i ) STPDISS WIT!! Ĉ LLE/UTSP 3SAMS

Â perapex chamber with inner dimension! of 6.5 x 6.5 x 10,2 Oβ

(10.2 cm being the height) and of wall tbieknesa 1 β-m was used for the

stents uit.i colliiaated beaas. A point «ouroe was kept inside the ehaaber.

The eollination was obtained by using two circular aperture* (0*32 oa dia) -

one in a perspex bloak (6.5 x 6.5 x 1 cm) placed at a distance of 2 OB ab ore

the source and the other in the top face of the chamber. The latter was

covered with a mica fi la (1*1 asg/c«2) to nake the chamber air-tight.

The following experiments were done with the eolliaated beamsi

(•) Tw *—e the effaot of Air — P y i t r >a Beta

AB end window Q.M. counter with the window facing the radiatifB

fro* the.......



trnn the» apertures vote plaoed **i the bean-outlet in contact. The chamber

uae maintain««! at various negative preesuree and cmntrates were registered.

Fiíí.l ahmm that the intensity r£ radiati-vi «erging fr*» th« apertures

fa Lie ntuoh faster than as expected due t<? mere absirptiia In air» Zt i s

eeen that the absrtrptt-n of beta rays Ia lnalgnlficsnt as eiwpered t*

scattering in air* This effect i s mir« pr<««Hffieeâ at l«w energies*

(b) ffjstrlbu^*« .*£ Pireot and Scafrtirad

The o<tnp«ents due tn direst and scattered radiatinns were detemined

at various distances fr-m the upper aperture* The deteetnr was placed at

kneun heights fr-en chamber tip facing the direct been and then nwed laterally

tn Tariiue pisiti-na in plane perpendicular t i the primary radiations. The

oiwntrates were nited at these pisitima. Fig.2 gives the observed oimtrate«

at various lateral poslti-tjfa for tun kn<wn heights frira the eliaaber. Aa

expsotad the aonttered beta radiativa aro distributed syraietrioally ernund

the primary beam, Fr<*a the data s i stained, the direct and the integrated

scattared eiuntrates are Obtained and presented in Table 1« The scattered

etynpment increases rapidly with the vertical distance fr<*i the aperture «ad

at SO en i t i s ahmt 9 tines the direct part «yf the bean.

(11) WITH AM «PS»

A polst sttiroe (Saa dia) «F P depisltttã « V.I.M.S. f i la was

mounted on a stand 1 aeter ab<we the grrned. A» end-vindfM Q.M. counter

was placed facing the amrcf» at a distance if 1 meter ab<*r« it« Alundnlua

abswbere r£ proper dlienai*» «ere interpised between siuroe and the



detected at various heights in order to shield this direot beam* Radiations

reaching the detect« at various absorber's posit l-ee were measured in terms

ejf eountrates* The results are presetted in Fig.3. The onuntrates seen by

the detect* are mainly (about 99$) contributed by the scattered radiations*

The rise at the beginning and the fa l l at the end of the ourre can be

explained fr*n the geometrical considerations*

A oollinated bean of beta radiations does not retrain as a fin« bean

while passing through air but gets scattered quit* significantly. Th*

scattered component increases with the distance, the bean traverses through

the air* The scattering ia more pronounced in case of low energy betas* Th*

knowledge obtained from these studies i s found useful in controlling th*

exposures due to scattered beta radiati*ns. Th* further work proposed in

this field i s to deterniine the energy spectra-» in view of fact that th* lev

energy betas possess higher value of quality factor (QF) and therefore th*

scattered bota particles are of greater importance*
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TABUt 1

fW ijHp fllRSCT C
A? VARlnliS DISTAHQ^S THB APBfITURS

I/iatanc* between tlw
aperture and detect««1

(em)

1.46

2.6

4.0

5.0

8.0

11.0

14.0

17.0

20.0

Integrated scattered

Direct orapment

0.0S

0.11

0.192

0.44

0.95

1.98

S.00

5.74

8.96
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