European Journal of Research Development and Sustainability (EJRDS)

IT% Available Online at: https://www.scholarzest.com
Vol. 5 No 04, April 2024

ISSN: 2660-5570

X-RAYS AND METHODS FOR FINDING THE LINEAR ABSORPTION
COEFFICIENT

1Karar Karim Miteb Hussein, 2Duha Qutaiba Ibrahim Saeed , 3 Benin Malek Attia Hadi, “Abbas Amer
Dakhel Farhan, > Asma Mohamed Faisal Mughir
!Department of Applied Medical Physics, College of Science, Al-Mustagbal University
Corresponding author: alihasamn72@gmail.com

Article history: Abstract:
Received: 28" January 2024 X -rays are electromagnetic waves similar to light waves,
Accepted: 20™ March 2024 | except that their wavelengths are limited to A° 0.1 to A° 100, when

compared to the lengths of visible waves, which are limited to A° 4000
to A° 7000. When X-rays fall on the material, they are absorbed by the
material in three Methods depending on the intensity of incident X-rays.
These methods are (Compton scattering - photoelectric effect - pair
production) In this research, the linear and mass absorption coefficient
of aluminum was found by shining beams of different intensities of X-
rays on aluminum strips of different thicknesses. The incident intensity
The results we obtained were highly accurate. The .of the Graphic
relationship that we obtained between Ln I- / I and the fish d was a
straight line passing through the origin, meaning that the relationship
between them is linear, and from it we obtained the slope, which
represents the linear absorption coefficient of the material, which is the
portion of the energy absorbed by the fish d. From the readings we
obtained, it was observed that the intensity of the window I decreased
with the increase in the thickness of the material, D, which indicates the
inverse relationship between them, that is, the intensity decreases with
increasing thickness. This is due to the absorption of X-rays by the
As for the mass .material and thus this beam suffers attenuation
absorption coefficient, we obtained it by dividing the linear absorption
coefficient by the density of the aluminum material, which is considered
a fixed value
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1-  awed plaziuwlL10kv

Io = 7037 count /sec

Qs | VI angbuo (1-4)Jsw (X-Ray System)

I count/sec

I.J 1

LnI./ I

X mm
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7037 1 0 0

5480 1.284 0.25 0.02
4268 1.648 0.5 0.04
3161 2.226 0.8 0.06
2588 2.719 1 0.08
1678 4.193 1.4 0.12
1352 4.685 1.6 0.14

2- a9 plaxiwlkv 15

Io =8449 count/sec

I count/sec I/ 1 LnI/ 1 X mm
8449 1 0 0
6917 1.221 0.2 0.02
5664 1.491 0.4 0.04
4637 1.822 0.6 0.06
4196 2.013 0.7 0.08
3268 2.585 0.95 0.1
2812 3.004 1.1 0.12
2083 4.056 1.4 0.14

aulgd plasiwl-3kv 25

Io = 8696 count/ sec

I count/sec I.J I LnI./ I X mm
8696 1 0 0
6773 1.238 0.25 0.02
5545 1.568 0.45 0.04
4319 2.013 0.7 0.06
3264 2.664 0.97 0.08
2492 3.48 1.25 0.1
1941 4.48 1.5 0.12
1588 5.47 1.7 0.14

&g plasiawl -4kv 35

I. = 8696 count / sec
I count/sec || I./ I LnI/ I X mm
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8696 1 0 0
7212 1.20 0.2 0.02
6116 1.42 0.35 0.04
4773 1.82 0.6 0.06
3908 2.22 0.8 0.08
3200 2.71 1 0.1
2370 3.669 1.3 0.12
1941 4.48 1.5 0.14
Lnl./I
1.8 -
1.6 -
1.4 -
1.2 -
1 -
0.8 -
0.6 -
0.4 -
0.2 -
0 L] L] L |
0 0.05 0.1 0.15
Xmm
VJSaiwd-2 G WMl (Ln I./ Ickowwdls X mm auigll xc10kv
Ln I/l
1.6 -
1.4 -
1.2 -
1 -
0.8 -
0.6 -
0.4 -
0.2 -
0 L] L] L |
0 0.05 0.1 0.15
Xmm

ow @Ml (11)JSiiwln I/ Telouadls X mm &gl ic15kv
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Ln I/l

1.8 -+
1.6
1.4
1.2

1
0.8
0.6
0.4
0.2

0

0 0.05 0.1 0.15
Xmm

kool (12)Jsw

w~ Ln I/ Tdowls X mm audgll Mic25kv

Ln I/l
1.6 -

1.4 4

1.2 4

0.8 1
0.6 -
0.4 -
0.2 -

0 0.05 0.1 0.15

X mm

owbln L/ Ikowadls X mm audgll aic35kv

Oblwd 3-2
=Wl oblasdl (Wl b ilbdl powl oo wdasdl GolaioVl Jolso sl

bzl GolaioVl Jolso p

asMall (3-4) JSuw
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In =
L= 1 _ slope
X
A s) polaioVl Jolso
y;
Ay — —
Yo
ponialVl @8lisp
p=2.7gm/cm’
1- audgall 1e10 kv
Ol 230 (10) wsolbidl csumiodl IS o
Slope =1.25 cm™?
p=1.25cm*?
1.25cm™
u == ~=0.46cm?*/ gm
o 2.7gm/cm
2- audgall aiel5 kv
Ol a3 (11) wsolbdl csuziodl IS o
Slope =1 cm™
H=1cm?
lcm™
L = £ =0.37cm*/gm

o, N 2.7gm/cm?®

3- auiJgsdl xie25 kv
0l a3 (12) bl csimindl JMs 10
Slope =1.25 cm™!

H=1.25cm™
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1.25cm™
o, = = >C ~=0.46cm”/gm
o 2.7gm/cm
4- audo)l aie35 kv
Ol 320 (13) ool (siziall JU (0
Slope =1.12 cm™
H=1.12cm
7 1.12cm™ 5
M, =— = - =0.41cm”/gm

o 2.7gm/cm

2ubil aLiadlio 3-2
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