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G.M COUNTER

Fig.G.M. COUNTER SYSTEM SET UP
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In 1908, Hans Geiger would develop a machine that was
capable of detecting alpha particles. Geiger's student, Walther
Mueller, would go on to improve the counter in 1928 a way that
would allow the counter to detect any kind of ionizing radiation. And
thus, the modemn Geiger-Mueller counter was born and the
techniques in radiation detection were forever changed. The
Geiger-Mueller tube, or GM tube, is an extremely useful and
inexpensive way to detect radiation.

While the GM tube can only detect the presence and intensity
of radiation, this is often all that is needed. It is the purpose of this
lab to become acquainted with this. device and explore it's uses in
detecting radiation and also to explore it's limits. Using this device
as a tool, it is also the purpose to explore attenuation coefficients

through a gamma attenuation experiment.
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2.1 Experimental Setup:

Fig.experimental setup of G.M.Counter

A typical Geiger-Miiller counter consists of a cylindrical gas
filled tube, a high voltage supply, a counter and timer. A large
potential difference is applied between the tube body which acts as
a cathode (negative potential) and a wire down the tube axis which
acts as an anode (positive potential). The sensitivity of the
instrument is such that any particle capable of ionizing a single gas
molecule in the GM tube (thus producing an electron-ion pair) will
initiate a discharge in the tube. What happens next depends on the
voltage across the gas-filled tube. For the lowest applied voltages,
only the ions created by direct interaction with the incoming
radiation are collected.
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taken with aluminum absorbers of varying thickness placed on top
of the beta source.

Accurate values of photon electric cross section from photon
radiation in several material are needed in solving various problems
in radiations. Meatl sampal is,has been identified as source in figure

™

Gelger Muller Tube
L) 300 VOO
Ramaton ¥
Motal / # 10 Mgy ‘,
Tube Wal J/ lorizing
Cathode / Avalanch (
- il /
Mics J (.;-/
Waudow :

Cathoce™, -
| SWna Canipt

# —— e T - S
oy "jlr.r \
\ [ I | i

Frrticka : L A
o K=
B3th -

’

|

Geiger Muller Tube

« Gamina radiation

» Neutrons: no gas ionization
neutron-sensitive tubes:

= boron or contain boron trifluoride

or helium-3 gas

* neutrons interact with the boron nuclei, producing alpha particles
or with the helium-3 nuclei producing hydrogen and tritium ions and

electrons Window
* Glass-mantle; beta radiation and X-rays Mica: alpha radiation
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First inside container then the volume of a cylinder by using
formula,

! V= TT¥h.. .. .....2
Then,

Then measured container size by using vernier caliper. ‘

mass attenuation = |J|inear!'Daensiw !-

j A gamma photon that passes through any inaterial, ‘
‘i including the sample in which it is generated, undergoes with a
given probability, specific interactions. In these interactions the ;
photon is either absorbed or scattered, losing energy, in any case it ‘
cannot contribute to the peak count rate. The linear attenuation
‘i coefficientu. depends in turn on material density. The attenuation of
a gamma ray flux passing through a path length x in a sample with
linear attenuation coefficient can be expressed as:

' | = [ ‘
|
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3.1 CALCULATIONS

3.1.1 Linear Attenuation Coefficient:

Linear attenuation coefficient (u,) = (m p, + ¢)cm™
=12.1548 cm™

3.1.2 Mass Attenuation Coefficient:

Mass attenuation coefficient (u) = Linear attenuation coefficient (u,)

Ps
= 1.5406 cm’/gm

3.1.3 Attenuation Coefficient of Gamma Particle:

In areas where people are likely to encounter ionizing radiation, it is
often necessary to provide attenuation to reduce exposure to gamma

radiation.
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OBSERVATIONS,
GRAPHS

Electrical conductivity of Al,Cu and Fe.

1) Electrical Conductivity of Iron sheet

Srno | Voltage | Current | R=Il/V | Resistivity | Conductivity
(v) (1 p =R*A/l a=1/p
1 0 0 0 0 0
2 0.05 70 0.71 |0.1542*10°| 1.542*107
3 0.1 120 0.83 |0.1803*10°| 1.803*10’
4 0.15 270 0.55 |[0.1195*10°] 1.195*10’
5 0.2 350 0.57 | 0.128*10° | 1.28*10'

Mean value= 0.625*10



2) Electrical Conductivity of copper sheet

Conductivity | |

Srno | Voltage | Current R=I/V Resistivity |
v) (I o=R*A | o=t/ ‘
1 0 0 0 0 0 ‘
2 0.05 110 0.454 | 0.72*10° | 1.368*10’ ‘
3 0.1 230 0.434 | 0.69*10° | 1.449*107 |
4 0.15 300 05 0.8*10° | 1.251*10 M
5 0.2 430 0.465 | 0.74*10° | 1.351*10’
‘ Mean value=4.3725*10"
|i
|
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3) Electrical Conductivity of Aluminium sheet

 Srno Voltage | Current | R=I/V fﬁé's_igtivity Cohhda:tivity
(v) (1 s =R*A/l o=1/p
1 0 0 0 0 0
2 0.05 70 0.714 | 1.67*10° | 0.598*107
3 0.1 120 0.834 | 1.95*10° | 0.512*10’
4 0.15 200 0.75 1.76*10% | 8.5721*10"
5 0.2 300 0.645 |[1.509*10°| 0.662*10’

Mean value =2.088*10’



Obtained value at 38°c M

Sr no | Standard value at 20°c

1 Fe 1.0*107 0.610*107 ‘
2 Al 3.5%10’ 2.088*10’ ‘
3 Cu 5.96*10’

4.37*10" ‘




We studied different type of metal to find G.M. counter photon
attenuation of Al, Cu, and Fe using 0.662 MeV Gamma Rays”

First we caluculated operating voltage to identifiy the reading for
different type of metal.

OBSERVATION TABLE OF OPERATING VOLTAGE G.M. TUBE

SR VOLTS (v) Correted counts
NO (60 sec) Nc
1 0 0

2 300 0

3 330 18

4 360 20

5 390 19

6 420 18

¥ 450 19

8 480 17

9 510 19

10 540 19

11 600 24

12 630 46

— Qgg



‘ Graph of operating voltage :

31 March 2022
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OBSERVATION TABLE OF IRON SHEET

N,=10046.5 MEAN (p)=7.8863
\i
[
|
L
|
\' |
SR THICKNESS | NO OF COUNTS ‘
| | NO [ OF SHEETIN | (900 sec) MEAN [No/N |N/No | p [Interc |Slop |#=m |p.=pll
™ ept (c) p+c Ip
on {m : '
" = o " e
| axis) cm'ig
‘ ‘ 1 0.041 3098 | 2920 | 3009 | 3338 | 0.299 | 7.85 ‘ ‘
‘ 2 0.082 2941 | 2969 | 2955 | 3.399 | 0.2941 | 7.90 ‘ |
. 3 0.123 2870 | 2895 | 2882 | 3.185 | 0.2882 | 7.89 |
‘| 3.3052 | 1.1222 | 12.1548 1.5405
, 4 0.164 2866 | 2872 | 2869 | 3.501 | 0.2855 | 7.908
“ 5 0.205 2828 | 2834 | 2831 | 3548 | 0.2817 | 7.85 ‘|
‘I 6 0.246 2815 | 2827 | 2821 | 3.561 | 0.2807 | 7.92 ‘|
\. |
i |
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GRAPH OF IRON SHEET :

3.60

3.55

3.50

3.40 -

3.35

IRON SHEET GRAPH

slope(m)=1.12222
INTERCEPT (C)=3.30527

3.30
0.00

0.05

T L ]
0.10 0.15 0.20 0.25
thickness of fe sheet in CM

42



OBSERVATION TABLE OF COPPER SHEET:

N,:10060.5 MEAM(p)=5.7191 ‘
ll

NO OF COUNTS ‘
(900 SEC) |

SR | THICKNESS MEAN | No/N | N/No P | Interce | Slop H=m Hm =
NO | OF SHEETIN pt (c) prc Ip |
™ on (m) 4 . |
cm cm*/djl

I I (Y-

Exifr] h
1 0.040 3224 | 3176 | 3200 | 0310 | 3.145 | 4.76 |
2 0.08 3168 | 3186 | 3177 | 0315 | 3.167 | 4.95 ‘|
3 0.12 3072 3065 | 3068.5 | 0.305 | 3.278 | 5.60 |

3.0409 | 2.0564 | 13.6912 | 2.643
4 0.16 2931 | 2955 | 2943 | 0.292 | 3.418 | 5.05 ‘ ‘
5 0.2 2918 2948 | 2933 | 0.291 | 3.430 | 5.05 ‘ ‘
6 0.24 2826 2865 | 2845.5 | 0.282 | 3.535 | 5.66 ‘ '
43 ‘




GRAPH OF COPPER SHEET :
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COPPER SHEET GRAPH
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‘ No:10116.5 MEAN (p)=2.64 ‘
’ [ NO OF COUNTS _T"' ] :J
_ (900 SEC) ! |
SR THICKNESS MEAN | No/N | N/No | p |Interce | Slop p=m | po=

‘ NO | OF SHEETIN sl pt (c) e 1ip
. cMm I I on (m) 1 2
cm cm®/g

(Y-
i axis) _
1 0.045 3165 | 3178 | 31715 | 3.189 | 0.313 | 2.73
| |
A 0.09 3063 | 3078 | 3070.5 | 3.294 | 0.3034 | 2.75

‘ [ 3 0.135 3024 | 3058 | 3041 | 3326 | 0.3005 | 2.61 ‘ |
3.1829 | 09771 | 5.7624 | 2.182]
g 0.18 2980 | 3002 | 2991 | 3.382 | 0.2956 | 2.64 ‘
‘ | 5 0.225 2940 | 2975 | 2957.5 | 3.420 | 0.2923 | 2.58 ‘
‘ ‘ 6 027 | 2963 2970 | 2966.5 | 3.410 | 0.2931 | 253 _' ‘
‘i h
\;
‘i 45 |
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GRAPH OF ALUMINIUM SHEET:
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3.4 RESULTS



In this experiment we calculate the mass attenuation coefficient
Hy and also we calculate the linear attenuation coefficient pand also find
the densitiy of all used metal in this experiment

[ Metal use in Electrical conductivity of | Mass attenuation coefficient |
experiment each metal we calculate (L)

Al 2.088*10" 2.1827

Cu 4.3710" 2.6435

Fe 0.610*10’ 1.5406

We first calculate the operating voltage for G.M.Counter system
with source Cs 137 662 KeV ,We are plotted the graph of operating
voltage its 435 v.

For radiation purpose, we give the six sheet each metal like we
use Al,Cu, and Fe.their different type of thickness in cm.after completing
this set we keep the different type of thickness and give the radiation for
metal sample such as 15minute,30minute,45minute,lhour respectively 1
day ,2 day,3 day ,4day For another set take to radiation for metal sheets

respectively.

Then we complet the radiation process for different radiation
samples. Then we get our reading to procrss next step of the project.Then
we plot the graph of each different metal we get the straight line graph .
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