= B.SC.6 SEM PHYSICS 2025-26

SKELETON PRACTICAL PAPER

QUESTION

[} Diagram
i/ Apparatus
iii/ T heor y
i) Observation { min, 4]
v) Observation table
vi ) Calculation
viil Result

viit! Precautions { min, &)
CHOOSE ANY ONE QUESTION IN PRE STUDENT

I Determination of Planck's constant usin g solar cell.
C Determination of Stef an's constant (Black bod Y method ]/,
3 Stud yof the temperature dependencg of resistivity of a

semiconductor using four probe~methods.

H Stud yof characteristics of a 6M counter and verification of inverse
square law for the same strength of a radioactive source

5 Stud y of Babsorption in Al foil using 6} Counter to find end point
ener g y.l

-
Full text: 661
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Exp:5. TO STUDY DETERMINATION OF BETA PARTICLE RANGE AND MAXIMUM
ENERGY (BY HALF THICKNESS METHOD)

5.1 PURPOSE
To carry out the absorption studies on p-rays with the aid of a GM Counter and hence to
determine the end point energy of B-rays emitted from a radioactive source.

5.2 EQUIPMENT/ACCESSORIES REQUIRED

G.M Counting System 601A/602A with A.C main cord.

G.M Detector (End window) stand (or) G.M Detector/source holder bench
Radioactive source kit

Aluminium absorber set

5.3 PROCEDURE

Make standard connections and arrangement between G.M. Counting system,
detector, absorber and source.

Set the GM voltage at the operating voltage of the GM tube.

Without source, make a few (about 5 readings) background measurements and take
an average of them for a preset time of say 60 sec.

Compute Average background counts in 60sec (Ba = (b,+b,+b,+b,+b,) / 5).
Compute Background rate = Ba/t (t = 60sec).

Place a Beta source in the source tray at about 3 cm from the end window of the GM
tube.

Take the Aluminium absorber set.

Place an aluminium absorber of zero thickness in the absorber holder at about 2 cm
from the end window of the GM tube and record the counts.

The absorber thickness is increased in steps of 0.05mm and every time counts are
recorded.

This process is repeated until the count rate becomes equal to or less than half the
count rate with zero absorber thickness.

Data is to be collected for the standard source and the second source.

Here in this case the standard source is TI - 204 and the second source is Sr - 90.
Tabulate the data as shown in table.

Density of Aluminium =2.71g/cm, (g/cm. cube).

The below data is taken with Thallium (TI-204)
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Table : 1

Counting Time : 180 sec
Background : 146 counts

Absorber : Aluminium
Source : TI-204 (4 KBq)

. Absorbgr Absqrber Thickness Counts Net counts
Thickness (in mm) in mg/cm (counts-BG)
0 0 2620 2474
0.05 13.55 2003 1857
0.10 27.10 1556 1410
0.15 40.65 1293 1147
0.20 54.20 1054 908
0.25 67.75 835 689
0.30 81.30 676 530
0.35 94.85 597 451
0.40 108.40 499 353
0.45 121.95 448 302
The below data is taken with Strontium (Sr*® - Y%)
Table : 2
Counting Time : 100 sec Absorber : Aluminium
Background : 79 counts Source : Sr-90
. Absorper Absqrber Thickness Counts Net counts
Thickness (in mm) in mg/cm (counts-BG)
0 0 5828 5749
0.05 13.55 5130 5051
0.10 27.10 4589 4510
0.15 40.65 4252 4173
0.20 54.20 3893 3814
0.25 67.75 3618 3539
0.30 81.30 3458 3379
0.35 94.85 3189 3110
0.40 108.40 3092 3013
0.45 121.95 2877 2798
0.50 135.50 2773 2694
0.55 149.05 2612 2533
0.60 162.60 2582 2503
0.65 176.15 2367 2288
0.70 189.70 2222 2143
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5.4 ANALYSIS & COMPUTATIONS:
5.4.1 PRINCIPLE

The range of Beta particles is given by
*

R,=(0.52 E, -0.09) g/cm? - (1)
Where E, is the end point energy of of Beta rays from the radioactive source in MeV.

We have the ratio of thickness required to reduce the counts of Beta rays from one source
to half to the thickness required for the other source is given by

1% Range of Beta rays from first source

tye Range of Beta rays from second source

tve R, @)

—_— - —
=

Lye R,

5.4.2EXERCISE

e  Subtract the background count rate from each measured count rate.

e  Plotagraph of Net countrate (CPS) Vs absorber thickness (mg/cm?) for both sources.

e Draw the curve through these points as shown in Figures 16 & 17.

e From the plotted graph extrapolate and obtain thickness of aluminium absorber
required to reduce the countrate of Thallium and Strontium Beta rays by half (t,%2 and
t, %).

e  Substitute t,’2 and t,2 in the above equation (2) and calculate the range of Prays
(R,) from Sr90 source.

° Once we know the R, we can find out the energy (E,) of Sr* from equation-1

36



5.4.3 For Thallium-204
End point energy of TI-204 =0.764 MeV
. Range of 2Tl =R, =(0.52E, - 0.09) g/lcm?
=(0.52 x 0.764 Mev - 0.09) g/cm?
= 0.30728 g/cm?

e Thickness of Al absorber required to reduce the count rate of Tl by half, t 2 =
34mg/cm square

e  Thickness of Al absorber required to reduce the count rate of Sr-90 by halft,)2 =

121mg/cm?
From Equation (2).
t,Ve _ R,
tve R,
t.ve 0.30728 X 121 X 1073
= R,= R, X =
tve 34 X 1073

0.30728 X 121

R, = 1.09355 gm/cm?

34

-~ End point energy of *Sr/ Y

e _ R2+0.09 _ 1.09355 + 0.09

0.52 0.52

E, =2.276 Mev

5.4.4RESULT

End point energy of B-rays from *Sr=2.28 MeV.
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