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It can be seen that the absorption of [-particies is only roughly exponential. This arises
from the fact that [i-particles are emitted from a radioisotope with a range of kinelic
energies.  Thus absorplion coefficients determined from Beer's law are only
approximate.

The more penelrating component is due 1o BREMSSTRAHLUNG, electromagnelic
radiation resulting from the rapid acceleration and deceleration of \-particies travelling
through the malerial. Being electromagneic in character i is less easily absorbed than
the original -particles.

The end-point energy of the [vparticles (see experiment  can be estimaed from
their range R in a particular absorber. R s defined as the fotal thickness (px) of
absorber through which a f-particle of maximum energy wil traverse before coming to
fest. The end-point energy E is related o the range by the empincal Feather
relationship:

E=185R+0245

where Eis in MeV and R in g cm2
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EXPERIMENT B6
ABSORPTION OF BETA RADIATION

1. Introduction

In this experiment a study is made of the absorption of beta partiles in
‘aluminium, using a SCi S190 source and a Geiger counter detector.

2. Theory,
‘The absorption of beta rays is given approximalely by BEER'S LAW

I = lgexp ()

where | intensity after passing through an absorber of thickness x
o inital intensity
1 linear absorption coefficient

‘Thus a plot of loge Iy against x theoretically results in a straight fine whose negalive
slope gives .

In praciice the linear absorption coefficient 1 will vary widely from one
‘absorber material to another. However, the quantily (u/p) is approximately constant for
all types of absorbers and hence the use of this quanily, the mass absorption
coefficient (i) s 1o be preferred. This necessilates expressing the thickness of

absorber not in units of length, but in g ci2. Beer's exponential absorption law
becomes.

I = lo €xp {- () (pX))
fensity of absorber, and

where

loge Ix = loge lo - () (%)

Hence a plot of loge  against thickness, expressed s (1) results i a straight line
whose slope gives the mass absorption coefficient ().
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3. Measurement procedure
3.1 Set the Geiger counter EHT to 500 V and the Disc Bias to 100 mV.

3.2 Measure the background count rate, ensuring your counting t
o give a reasonable statistical accuracy to your measurement.

3.3 Remove the Sr90 source from the storage castle, and place the source on shelf 2
inthe lead castle.

e is long enough

3.4 Measure the f-particle count rate as a function of px. ie. thickness of aluminium
placed between the source and the detector. Note that px should be varied from
100 mg cm2 to 1600 mg ca2. Once again be careful 1o ensure stalistical
‘accuracy as the count rate falls towards the background rate.

3.5 Sublract the background rate from your measured count rale to give the true [i-
particle count rate. Calculate the uncertainty for each value.

36 Plot the [-particle absorption curve, i.e. loge (count ate) against px. Where
possible put error bars on your data points,

3.7 From your absorption curve deduce a value for the mass absorption coefficient iy,
of aluminium. Calculate the uncertainty in your result

3.8 Compare you resultor iy, of aluminium with the accepted value.

3.9 From your absorption curve, determine the range R of the fi-particles in
aluminium, and hence calculate the maximum kinelic energy of the f-particies.
Calculate the uncertainty in your result

3.10 Compare your result with the accepted value for Sre0.




