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EXPERIMENTAL MEASURRMENT oF BETA RAY SATTRRING IN AR

JNTEODUCTIY

The scattering »f the electrans by thin f£alls hag been studied
axtensively by several warkers (1-7). In these studles mostly mennsnergstic
beams and thin targets are used and the distributimns of scattersd electrmns
are determined, The scattering of bete rays in air 1s a camplex phsn-mensn
due tn ths fact that a spectrum of cnergy is invalved and alsa the air is
an extended scattorer. In the present werk sxpsrimental studies have bamn
carried mat an tho scattering of bata rays in air due ta (1) onllimated

beems and {11) an apea point seurce.

(3) STEDIAS WITH CALLIMATED BZAMS

A perspex chamber with inner dimensisng of 6.5 x 6.5 » 10,2 om
(10.2 cm heingz the hefight) and of wall thickness 1 om was used £ar the experie
mants with callimoted bHeams. A paiat s~urce was kept inaide the chamber.
The osllimatinn was abtained by using twa cireular apertures (0.32 om dia) -
nhe in a perspex blatk (6.5 x 6,5 x 1 cm) placed at a distarce af 2 om abave
the source and the sther in the t-p fase of the chamber. The latter was
ewered with a mica £ilm (1.1 mg/ca®) tn nake the chamber air-tight.

The fnllmwing experiments wers dane with the gsllimsted beams:
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An end vindow G.M. ommter vith ths vindow facing the radiatim
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frem the apertureas was placed sn the beam=sutlet in omntact, The ohamber
vas maintained at vari~us negative pressurss and c~mtrates were rsgistersd.
Figel shmis that the intensity »f radistimn emergzing fram the apertures
fallsg much faster than as sxpected dus t» mere absarptimn in alr. It is
sesn that the absarpti-n of bate rays 13 insignificent as e-mpered te

scattering in air, This offect is mare praasunced at lavw energles.

(v) DRistridutim af Direot and Sgattared Cenpsnentes

The ommp-nents due ts direct and scattered radiati-ns wers determined
at varisus distonces fram the upper sperture. Tha detectsr was plased at
knawm helghts fram chamber tap facing the direct beam and then mwed laterally
tn varinus prsiti-ns in plene perpesndicular tn the primary radistisns. The
ceuntrates were nated at thess prsitirna., Fig.2 gives ths shasrved sm~mtrates
at variaus lateral pasitians far twa knan helghts fran the shambore. As
expoctod the acnttered hota radiatians ars distribhuted symmetrically armund
tha primary beam, Fraa the data s~ sbtained, the direct and the integrated
scattered cmmirates arg ~htained and prosented in Table 1., The scattered
ampmnent increases rapidly with the vertical diatance frem the aperture end
at 20 em it 1s ahsut O times the diresot part of the hean,

{11) STUDIES WITH AN APEN SNURQE

A point saurce (Zmws dia) of 2P daprsited o V.Y.K.S. film ws
mounted m & stand 1 meter abwo the gremd. An endewindms G.M. counter
was placed facing the smirce at & distance of 1 meter abare it, Aluminium

absarbars of praeper dimenaiene were interpssed batwess 2~iroe and the
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detectar at varieus helghts in arder ts shield the direot beam, Radiati-ns
reaching the detectar at variwus ahsarber's pmsitli-ns were measured in terms
of cuntrates. The results ars presented in Fig.3. The omuntrates saen by
the detectrr are malnly (absut 99%) cmntributed by the zcattersd radiati-ns,
The rise at the beginning and the fall at the end »f the ourve can he
explained frem the geauetricnl cmisiderati-ns.

GANCLUSIMG

A onllimated beam of heta radiati-ns dees nat remain as a fine bean
while passing threugh alr but geta acsttered quite significantly. The
scattered c~upment lncreasss with the distance, the bhean traverses thraugh
the eir., The geattering is mare pranmmnced in case af l1aw snergy betas, The
knnuledge “ptained fr~m these studles is fmund ussful in cantralling the
oxprsuras due ta scatiersd beta radiati-ns, The further wark nrapased in
this field 12z tna detormine the snergzy spectrum in view of fact that the lew
enargy betas passess higher valus af quality factar (GF) and therafsre the

scattered bota perticles are of grester lmpartance,
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Distance betvean the Integrated scattercd
apsrture and detectsr

SNYTETIOS 8 g

(om) ' Direct cmpenent
1.45 0.05 -
2.8 0.1 E
4.0 0.192 :
5.0 D.44
8.0 0.93
11,0 1.98
i 14.0 5,00
17.0 5.74

20,0 8.98
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FIGURE { : VARIATION IN COUVTRATE WITH AIR PRESSURE INSIDF
THE CHAMBER,
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)| FIGURE.2: OURVE SHOVING COUNTRATE VS DISTANOE AT
TIFTERENT HEIGHTS FROM THE CHAMBER. i
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FIGURE 2 :CURVE SHOTING CHOUNTRAT.
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FIGURE 3 : NBSHRVED COUNTRATE PLOTTED AGAINST VARIOUS ABSORBERS PONITIONS




