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Abstract:

In the present paper , we have tabulate the screening parametersngcreening

and the differential cross section of  Mott scattermg% by
Rutherford

Aluminum nucleus in the energy range(10-0.005)MeV and angles
(0=15"-180°) by employing Mackinely-Fashbach equation as well as we

have calculate the ratio —224tt  For the energy range (50-350)MeV for

ORutherford
the same angles, by using the improved Rutherford equation .All these
equation written with Visual Basic program 2012.By comparing the obtained
results  with  the available one, we found that the

factor nscreening Proportional with the incident electron energy, which

influences the screening process of the orbital electrons by the atomic

nucleus ,thus lowering the Bremsstrahlung probability cross section, while

dopmott

the values of with Mackinely-Fashbach equation, are in good

ORutherford

agreement with the compared values ,and the cross section obtained by

Web Site: www.kujss.com Email: kirkukjoursci@yahoo.com,
kirkukjoursci@gmail.com



mailto:sabahmahmood6@gmail.com

KirkuR, University Journal /Scientific Studies (KUJSS)
N Volume 12, Issue 3, June 2017
7/ RN ISSN 1992 — 0849
: #

o

improi“?edaﬂﬂtherford equation ,shows that the effect of recoiling term is the

biggest in comparison to other correction factors.
Keywords:

Mott scattering ,screening, Mackinely-Fashbach equation, spin correction

,nuclear size.
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60 0.825472 0.824311 0.832984 0.856927 0.894891 0.943088 0.994506
0.837673 0.838991 0.843258 0.861233 0.890495 0.929992 0.977312
75 0.701724 0.704450 0.713404 0.750650 0.818036 0.886297 0.970150
0.714474 0.716562 0.723327 0.751888 0.798628 0.862394 0.940775
90 0.563363 0.567246 0.579646 0.631420 0.714216 0.821284 0.941062
0.575245 0.578183 0.587701 0.627936 0.693979 0.784624 0.897622
105 0.405186 0.409604 0.442370 0.508807 0.615262 0.753583 0.909871
0.431251 0.435055 0.447378 0.499511 0.585242 0.703346 0.851868
120 0.286965 0.292911 0.312144 0.392370 0.521110 0.688796 0.879596
0.293960 0.298581 0.313552 0.376923 0.481266 0.625375 0.807590
135 0.169306 0.179874 0.192948 0.291110 0.439046 0.631534 0.852858
0.174187 0.179516 0.196785 0.269901 0.390391 0.557071 0.768606
150 0.07977270 0.0756795 0.111460 0.212751 0.375496 0.588169 0.831955
0.0812969 0.0871733 0.106216 0.186862 0.319830 0.503965 0.738201
165 0.0225618 0.031036 0.056221 0.163223 0.33531062 0.56034256 0.8186590
0.0225161 0.0287380 0.0489003 0.134301 0.275149 0.470310 0.718899
180 0.00306301 0.001141147 0.0372937 0.146293 0.321563 0.550785 0.814109
0.00240341 0.008743013 0.0292887 0.116314 0.259856 0.458787 0.712285

- - - do “ o " " .y e
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dORutherford
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P
Present study Present study Present study
Ref[3] Ref[3] Ref[3]
15 1.01284 1.01008 1.00507
1.01245 1.00942 1.00281
30 1.01911 1.01670 1.00940
1.01719 1.01535 1.00729
45 1.01920 1.01999 1.01294
1.01257 1.01562 1.01102
60 1.013865 1.02029 1.01574
0.999364 1.01034 1.01300
75 1.004215 1.01813 1.01783
0.979316 1.00055 1.01329
90 0.991591 1.014151 1.01931
0.954730 0.987676 1.01235
105 0.977475 1.009081 1.02030
0.928157 0.973315 1.01235
120 0.963370 1.003661 1.02089
0.902167 0.959045 1.00898
135 0.95069 0.998598 1.02127
0.87914 0.946304 1.00735
150 0.940684 0.994496 1.021281
0.861131 0.936293 1.000608
165 0.934276 0.991840 1.02142
0.849672 0.929914 1.00529
180 0.798134 0.990922 1.02143
0.845743 0.927725 1.00503
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(9)Aalad)

5015 E=50-350MeV Gl saal figy o) g e (4) o

50MeV

100MeV

150 MeV

200MeV

250MeV

300MeV

350MeV

15

.98297180

).98297022

0.98297019

982970071

0.98297007

0.98297005

.982970037

30

.93302036

).93301387

933013778

933013334

933013334

933013194

933013147

45

0.8535760

0.853562

0.85356169

0.85356615

0.85356615

.853560424

.853560292

60

0.7500275

0.7500032

0.7500003

0.75000105

0.75000105

.750000725

0.75000055

75

0.6294407

0.6294048

0.62940421

.630001554

0.62940798

.629408451

.629408732

90

0.500055

0.5000065

0.5000058

0.5000021

0.5000021

0.50000145

0.5000011

105

0.3706692

0.3706082

370607301

371002641

371002641

370601825

0.37660138

120

0.2500825

0.2500098

0.2500087

0.25000315

0.25000315

0.25000218

0.25000165

135

0.1465440
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146453584

146453584

146452475
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150

0.0671026

D.06701213

067010822

0.06700392

.067003918

0.0670027

067002052

165

01811826
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0.0170484

017043487

0.01704113

0.01703985

0.01703801

180

0.00010

1.3E-5
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50MeV

100MeV

150 MeV

200MeV

250MeV

300MeV

350MeV

15

0.999932

0.999865

0.999798

0.99973

0.999663

0.999569

0.999529

30

0.000375

0.999471

0.999207

0.998942

0.998678

0.998414

0.998151

45

0.999421

0.998844

0.998267

0.997691

0.997116

0.996541

0.995967

60

0.999013

0.998028

0.997046

0.996065

0.995086

0.994109

0.993134

75

0.998538

0.997080

0.995627

0.994188

0.992745

0.991307

0.989973

90

0.998028

0.996065

0.994109

0.992161

0.990221

0.988288

0.986363

105

0.997520

0.995052

0.992596

0.990153

0.987721

0.985302

0.982894

120

0.997046

D.9941098

0.991190

0.988288

0.985403

0.982535

0.979633

135

0.996639

0.993302

0.989986

0.986693

0.983421

0.980171

0.976943

150

0.996328

0.992683

0.989064

0.985472

0.981906

0.978366

0.974851

165

0.996133

0.992297

0.988489

0.984711

0.980962

0.977241

0.973548

180

0.996065

0.992161

0.988288

0.984445

0.980632

0.976848

0.9730939
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00 50MeV | 100MeV | 150 MeV | 200MeV | 250MeV | 300MeV | 350MeV
15| 499E-5| 2.76E-5| 437E-6| 9.98E-7| 2.73E-7| 4.37E-6| 6.15E-9
30| 2.9E-5| 1.036E-6 5.8E-8 | 2.75E-11 | 8.67E-9| 5.78E-8 | 1.246E-8
45| 4.76E-6 | 6.65E-8| 3.03E-9| 1.36E-8| 1.10E-8| 3.03E-9| 1.07E-9
60 [1.253E-6 | 2.39E-10| 1.53E-8| 2.37E-9| 2.22E-9 | 1.334E-8 | 3.43E-10
75| 3.39E-7| 5.78E-9| 1.72E-9| 3.17E-9|1.07E-10| 1.23E-8 | 1.1843E-
10
90| 1.33E-7 1.2E-8| 7.65E-9| 3.7E-10|3.82E-10| 7.66E-9 | 2.52E-11
105 | 4.66E-8| 1.38E-8| 3.82E-9| 2.06E-11| 3.213E-| 3.81E-9| 5.10E-11

10
120 | 1.2E-6|1.336E-8| 1.62E-9 3.038E-10 |4.05E-10| 1.62E-9 | 1.10E-10
135 | 5.01E-8 | 1.178E-8 | 5.96E-10 | 5.16E-10 | 9.064E- | 5.95E-10 | 7.52E-11

11
150| 1.5E-9|1.077E-8 | 1.97E-10 | 5.91E-10| 6.817E-| 1.97E-10| 3.2E-11

11
165 | 3.6E-10| 9.96E-9 | 6.98E-11 | 5.93E-10 |2.48E-11 | 6.99E-11 | 1.23E-11
180 | 2.5E-12 9.6E-9 | 1.266E-8 | 5.8E-10 [6.23E-11 | 4.17E-11| 7.7E-12

O Mott

Gl (ye Axilill E=50-350MeV 48Uall saal 5 Ruthertord Lol 08 +(7 ) Jsaa

.(16)5\hl.ul\

50MeV

100MeV

150 MeV

200MeV

250MeV

300MeV

350MeV
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H7V
& A
7/ \
3 ] Ce
e
D b

15 | 4.816F<67" 2.712E-5 | 4.295E-6 9.8E-7|2.682E-7| 3.85E-6| 6.04E-9
30| 2.7E-5| 0.966E-6 5.4E-8 |2.563E-11| 8.08E-9| 5.348E-8| 1.16E-8
45| 4.06E-6| 5.66E-8| 2.582E-9| 1.16E-8| 9.36E-9 2.6E-9| 09.1E-10
60 | 0.939E-6 | 1.79E-10 | 1.144E-8 | 1.733E-9| 1.656E-9 | 9.94E-9| 2.6E-10
75| 25E-7| 3.62E-9|1.094E-10| 2.318E-9|6.68E-11 | 4.52E-9 | 4.34E-11
90 | 0.663E-8 | 5.976E-9 3.8E-9| 1.84E-10|1.89E-10| 3.79E-9|9.196E-12
105 | 1.668E-8 | 5.09E-9 1.4E-9 | 7.55E-12 | 1.18E-10| 1.39E-9| 1.88E-11
120 | 2.99E-7| 3.32E-9| 0.40E-9| 0.75E-10|9.98E-11| 0.397E-9 |2.711E-11
135D.7317E-8 |1.7137E-9 | 8.64E-11 | 8.01E-11 | 1.3E-11| 8.54E-11| 1.08E-11
150 | 1.0E-10| 7.16E-10| 0.13E-11| 3.9E-11 | 4.48E-12| 1.29E-11|0.209E-11
165 | 6.41E-12 | 1.68E-10 | 27.7E-11| 9.95E-12 D.045E-11 |1.164E-12 | 0.02E-11
180 | 2.5E-16 |1.238E-13 | 1.45E-13 |37.68E-16 | 2.57E-16 | 1.18E-16 |1.648E-17
JALAAAJ\-G
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