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Job Satisfaction For University Faculty Members And Its Impact On
The Quality Of Education Process: An Observational Study On Bani
Waleed University Members.

Abstract

This study aimed to recognize the main reasons of job dissatisfaction for
University Faculty Members (UFMs), including the reasons that constitute an
obstacle for UFMs to carry out the tasks assigned to them, as well as the
overlapping of responsibilities and requirements in the educational process
and the challenges that give the sense of job dissatisfaction, The study
sample representing the UFMs enrolled in Faculties belonged to Bani
Waleed University.

The study relied on the descriptive approach to Describe and analyze the
problem. The study reported a set of results, the most important of which
was the study proved that job satisfaction had a statistically significant effect
on the quality of educational process, The study showed, according to the
opinions of the study sample, that 18.4% of the changes in the quality of the
educational process were caused by job satisfaction with its aforementioned
dimensions, and the dimensions of the independent variable (job satisfaction)
that had the most impact on the dependent variable were (after teaching
burdens, after boards of directors and promotions system) consecutively.
The study also proved that there is no health care system for faculty
members, and that the material support allocated to scientific research is
almost non-existent, and if it is available, it will be unfavorable and
insufficient. Made by faculty members so that it is motivating for them to
update and reconstruct the promotions system.

Providing the necessary infrastructure within Libyan higher education
institutions for the success of the educational process, introducing a

comprehensive health insurance system for faculty members and workers in
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higher education institutions, providing the necessary financial support on
due dates and deadlines, and increasing financial allocations for scientific
research, local and international seminars and conferences in order to
advance Libyan universities and reach globalization.

Key Words: Job Satisfaction, Obstacles, Educational Process, UFMs.
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Abstract
The study aimed to know the impact and the nature of the relationship

between the selection and appointment processes and job performance,
knowing the reality of the selection and appointment processes in higher
education institutions, and knowing the effectiveness of human resource
planning and attracting human resources, and its reflection on the
performance of faculty members at the Faculty of Economics at Bani Walid
University.To study this effect, the researcher used the approach Descriptive
and analytical to reach the desired results. The researcher also designed a
questionnaire to collect data consisting of four axes (human resource
planning, human resource recruitment, selection and appointment policies,
and faculty performance) distributed to 80 individuals from the total research
community, which consists of 14( faculty members at the Faculty Economics
University of Bani Walid, and the study reached the most important results,
the most important of which is the existence of a statistically significant
impact of the policy of selection and appointment, human resource planning
and human resource recruitment on the performance of faculty members,
and that there is a very clear weakness in human resource planning
processes, as well as weakness in the processes of attracting human
resources and a clear weakness in Selection and appointment policies, and
this was certainly reflected in the low level of performance in the college The
researcher recommended several recommendations, including the need to
pay attention to human resources planning processes and support the senior
management for this, and to pay more attention to applying all standards in
the selection and appointment policies for new faculty members, and
organizing training courses to raise the efficiency of workers in the
departments concerned with handling personnel affairs at the university.
Keywords: human resource planning, recruitment of human resources,
selection and appointment policies, job performance.
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Aoy Y50 )ule 4.414.730.789 Msas ciya8 dgiad dealusass legydie 59 cialy ua
%1 culS A Jily %29 Ly deliall ¢ Uad Lol Lyl cile g yiall ana (0 %40

V53 aile 2.746.154 il Laial Leale Sy Ssanlly )3l Y o Uail

59 4l Cianad s Ll 8 dabid) ¢ Ui il alaall 2asdls (5) oy Jsaad) ) kil
Oe ey Jl Lle 12.884.407.372 Jons <o &l ol alssy Lyl ol leg - die
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@ Sle 6714 il dualy dae Alle Cue g s i 5Lk 3.393.603.610 il A<,
Aehy3) g Uk plia¥ls S axe 4 I3 63 il 3 Allaadl Maa) 30 %15.7 a3 Lo
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Alaa lea] (o Slale 521 iy Apial Allaes Slale 420 )08 Zkag Allae a0 5l (sile
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H Ll D (Joall raen deygall Ayl Cile g yiiall ana (ads Lo L
Osile 57.553.902 Mgns <y Cum V1 Aipall & Lapall cbla¥) gy cul€ b
16.097.999 aiad Lo ki Leabi ¢ ¥sd (ysale 54.718.949 atiaid Ly () Lgali ¢ Yoo
51.943.953 aiad L V1 Ayl & uig il Wil 5 (i Lad Ll ¢ ¥ Osle
L Ly psl 58 Ll ¢ V5 (gl 38.257.001 4tias ey Lidl Casin Leali « Y50 e
Osale 473.609.978 - Walle ¢ V53 (y5le 653.655.8 4iad Ly JAs¥) Liipall b il
LSal il s Ayl HU e Ll Y53 (ale 250.965.3 atiad Loy Liblasyg Y5
D) Moy (osle 3.986.454 aia Loy 135S Lgals Nso Osde 8.148.689 diad Loy < paiies
(6) a2 Jo2>
Jsal) s e el Lylea) le g péall paan easy

. oy . o s S g5
Sty Alaay) e (b JHaally Jalay L N ia) Adl) e g il | el i)
Aial
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ialss (50 %10 3 Os—dins pgie %90 et Gple 6.3 Al o de iy o€ aly L
0o Ll canlsl) ) e LSl 8 Lads 50 s AsiSal) G 3l Cun sl al )
S A Mea) adl) il e 3yl et e i cpiipall Jacsgiall Jaal) 3 ol
2014 ale U8 call) S aBY) g (s 1 (LS 558 ooy Ahaiil 3 fgall dais i il b
Auida ) Aacspall by oppraaiy dadill o il 52l e KU (L) 43 8 1S Lioans gl
) C e Ja5 2017 ple 8 %28.3 Gy gl ) sl ) gai oy ool
3340 28988.2 diad L 3n Cum ol JaaY) ol ol pai b aalaad (saeloa IS
5aly ) el b Canad) 35015 29995.5 i ey 2018 A JaaY sl il 2230 2017
Oado Lab Ll i olatV) adiad) MaaY) ) il as of adsiall (ag dulaiil) clalall
O caladll lalia¥) anhi 3 € jsn 4l iaY) galeady) Ll al) of LDl Zoulll iyl
Cialy G 2013 A Dlylell dad ol cirly oo Al Godl) ) )il lggass Dla
Lallad) LY lly b ) 355 13664.0 Msas 3,8 2011 dius Lol dad il 43242.0
aidll o3a b il o gl Lali e DU e cupe A Elaaly Lals (ge Tl el Hga5
b 8 Lol Ui 3 DU g (53 sk e sl LY e Jay lgaleddly eyl
I Aaig 76893.0 ) 2012 diw gl dadi el xie Gl Cpalall i) G i)
Byharcd) Alglaeg Lol e JUEY) ) lld b Gl 39005 10386.1 sas <)% 2016 i
Oe @l @) o i Lae Lokl 3sall o Bliall o 5085 dagh Asy ol (s ) 4de
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BTSN (Rl dos Climy i Algiee e lnlind) Liad Culy 2014 ple v i
sl (& Capall jrus duagy « Ysall Hln 1.4 xie B eyl jeadl dl (s (8 ¥ Jilae
) 2353 1385 2010 Zice 1.30 ol dad iy s 4.87 <)% 2018 dice 4l dad e (gilsal

1%2.4 e 58 58 el e b gpoladie IS ol S 8 il CNaes (00
Al b il o) lgie Gl sxe ) st il 138 (5jm5 2018 3w %8.1 ) 2010
ST Jay dbe s @it ally 4361y ag8sll ) aeally Adaal) dlaal) Cariag syl
OsSe 8 Giadlive (iiegSan Gilaipall LW ()5 ( ansiall plutil) s opprally Jadill - L)
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Lo S cdylatl gl e Bl dayag dcdlinall S50l Cojlaadll a) (o Gl (P& e S
Sl dlen (Y agmg o€ IS canali 8 i) LE ) s o bl 538 Jes G
g hlly Cipall jrug pdaill Jaeay (Al @l gai Jana lgie pud (3lety cdpesbios g dpaliaté)
Dha alll S TdSg) gl donimg ey S Jgaadly Angldll ey illy 30500
1).2020-2010 554

(7) o dos>
.2020-2010 E)'Jﬂj\ DA ‘F\:\m Al S\,AS:LQJ\ Q\)&_}J\ :\t\M} CHAJ:\

dyall | dpall | pae Lol 3 kadl) AR &) alal) gl Alud)
silsal) | Adal) | agal) — IR ey

1.30 1.26 8.4 2.4 93539 31881.0 | 61658.0 9_2978.2 2010

1.30 1.25 15.7 5.9 36918 13664.0 | 23254.0 | 47549.5 | 2011

1.32 1.25 14.8 6.1 109136 | 32243.0 | 76893.0 | 112591.0 | 2012

1.33 1.33 | 15.04 2.6 101684.6 | 43242.0 | 58442.6 | 79952.6 | 2013

2.50 1.39 18.7 2.4 63142.7 | 38631.7 | 24511.0 | 43030.2 | 2014

2.80 1.37 23.7 9.8 37681.4 | 22684.5 | 14996.9 | 29270.1 | 2015

3.25 1.36 27.7 5.9 35744.2 | 21658.1 | 10386.1 | 28260.3 | 2016

3.80 1.38 325 6.1 30476.6 | 19252.5 | 11224.1 | 28988.2 | 2017

4.85 1.38 37.6 8.1 29114.2 | 18999.0 | 10815.2 | 29995.5 | 2018

4.64 1.38 37.4 5.4 28966.7 | 18321.1 | 10645.6 | 29874.2 | 2019

4.66 1.39 38.1 6.4 30969.9 | 19324.7 | 11645.2 | 30547.1 | 2020

Clgiall (oimaal) 0y (Gl Lind Cipias iy Ao L) Eald) Has) (et jiadl)
2020-2010

D ubdl) zagalll Chay : gl ) gaal)

Estimation Equation : ¢ 3all zigaill -1

23030 il aas e IS C Aaseed) Ldaall 3D Ll ) 590l djee e siall 1 Sy
Alabes st e Talaie) cllyg ¢ SN SLaBY) e s sdlie ial Ll §jsa 8 Ll
g,d;‘i\ Sl o e e Simple Linear Regression L. ‘:‘,L.ﬂ\ Jlaasy)

2018-2010 <l gindl g sind) L &1 ¢(5 38 yall Ll o poan(1)

@ 02021 quigy — Yguirell aasll— b uinillg duluyl oglel A g pdydola dlao




ol alAis Yl Ho dda el lpbollg uuialllibwVl gy dssll

s e e MK AL_a8Y) )y dsey Dependent Variable ol e il
bl i) L) aas 5l (g3 e il Cargy @llyg dIndependent Variable
1) B Aalaiy) A<l clpisal
Hasd) Jadl) laaiy) g kel Slaay) dulatl —2
DLy ADlal) 2 aDIA e (S (galaa) 2 3gai Al a ) el 138 Cang,
Jalsall aaf lajliiels (A sLai®Y) i ydise) Aliisall < paiially Lll gaiall yilial) oiad)
13g) Tadns el (8 -sledd) in) L) patl lasaS lgde slaie¥) (Ko ) L))
Cbaxially (Y) Sl 4l Sayis (o—dbaall ¥ jlin W) g8 bl il 06 Julasl)
J<al 3G Al e (3 adl) bl 3gailly (X)) S0l ld Sasis (5) sae Aliiedl
: Sl
Yy =pot+BiXi+e )
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1A el 3jaa adde Capanll Juntied) e yiias Lgigh (s3ag A8l a3 Cilabas Ao Jguaall
Ll gl sliall a1 Sl V) ilaa (e S G BalsyY) dalea alat b Lad Jolins
N (<Al A8l (sl Lala D (guap z3sa e Talaiel @iy ¢ I aLaBY) ydiag
Sum (X —x)(Y —y)
" N=*S.D, *S.D,

g8 e
cgbend) Loy g (Dbl a1 Sléna) ila) X uaiall ad Gl e a2 XX

(<haalidl 2ac) dual) aan: N
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Ghadl Gl eyt S.D
O Osepn Baliny) Jalaal s lal) puiiall Jwsal) iiall Jpusds dnps ey Ul alally
O A Ayl Aaald) Jghaall ok lldg (X)) Al clpiially (V) @l il
il clibly (s juaneS Ll ) -aball i) jlén ) clis ge dabial)l bl
At ) yaaieS dabaidy ) Sl <)y §alls

(x1 ) rtaal) ililly pdibaall ial) L) o ABall oSl Julatl) -4

LY Jalas apas R Saplls Ll 3ays Lol j¥) dalea dad Glwa Jul Jyaall 3 o =
D) z3gaill o ey 1305 (0.689) aiad Loy sy il yuwi & a235 g R.Square
s e (el o) Jid) il 558 ) ey Les el g (%69) e e
Wt ofy (bl i) lin ) Al juid) b Gaas A bl e %69 s
(6046.5407) sluer il

Model Summary

R. Adjusted R Std. Error of the
Model R
Square Square Estimate
1 .830 .689 .658 6046.5407

a. Predictors: (Constant). X1

Ala by gl Al i Gun jlaad¥) Aigies HLaaY ANOVA Ll st jlas) —co

dsaadl e eigrinn oVl OsS daad) Gajdll Alay (gyima e JhaadV) G5 paall ()8

Aginall (g5ina (o J8 daill 038 O 233 %5 dginall (g5imnas (0.001) lgsads Sig aslaa
cgsina ) o (o) ) iy el iah iy Sl

ANOVA
Model Sum Of Squares | df Mean Square F Sig
1 Regression | 811645502.611 | 1 811645502.611 | 22.20 .001
Residual 365606538.886 | 10 36560653.889
Total 1177252041.496 | 11

g Gl Sgaally Tavcadl Jaai) 30 s (B) SE dgeal) g V) ol —¢
Sig (0.014) tus (gpina cullll giall o T ) Gag el e el JSI i) s
.gsine Laf Sig (0.001) (Aaal z5l %65 duginal (gisa (3o
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coeflicients
Unstandardized Standardized
t sig
Coefficients Coefficients
Model B Std. Error | Beta
1 (Constant) -16372.547 5531.422 -2.960 | .014
X1 0.071701716 .015 .830 4.712 .001

i) LYy S e e sl il Al g ) lasd] Alblee (555
P sl e al eSSl

e(y) = Bo + BiX;
e(y) = —16372.547 + 0.071701716 X1

:(Xz) cbibal) aang paball el Slaiiad) cm A8l oSl Julatl -5
Ll Jalee gipes R a4l Sayg lal V) dales dad s S Joaall b o =i
D)z 3gaill o ins 1385 (0.622) (sl 4l prming ilill jausis b aadins R.Square

Model Summary

R. Adjusted R Std. Error of the
Model R
Square Square Estimate
1 788 622 .584 6674.9852

a. Predictors: (Constant). X2

(0.002) Lgiads Sig d)liars ¢ jlani¥) Ligina ,Lad¥ Anova plall Jidas jlasl —o

iy paall Gt by llily Lsinall (Sgimna (po S Al 028 () 233 %35 dugiaal) (g5iinas
Ll o 6l Ll

ANOVA
Model Sum Of Squares | df Mean Square F Sig
1 Regression | 731697763.057 |1 731697763.05 | 16.422 | .002
Residual 445554278.440 | 10 44555427.844
Total 117725204149 | 11

a. Predictors: (Constant). X2
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(0.304) um (gsine il ghad) of iy i) (o eyl o s JSI il Ut
. siae Sig (0.002) cplall aas iy %5 Lginall ssiae 30 ,SISig

Coefficients
Unstandardized Standardized
t Sig
Coefficients Coefficients
Model B Std. Error Beta
1 (Constant) -3880.085 3582.345 -1.083 .304
X2 571 .141 .788 4.052 .002

ein) Lty S e alall LSRG o BBl e A lasiV) dlilee 0585

e(y) = Bo + BiX;
e(y) = ~3880.085 — .571 X4

((X3) ILlsh anag sabal) ial) SLiud) cu Al oS Jaladl) -6
Ll Jalee gpeg R a4l Sayg Jal V) dales dad Glua S Joaall b o =i
D)z 3gaill o ins 1385 (0.434) (sl 4l peming iliall jauis b aadins R.Square
(8165.6284) (g5l sl ety ccnililul) (e (%43) g o

Model Summary

Model R R. Square GLITHCE Std. Error of the Estimate
Square
1 .658 434 377 8165.6284

a. Predictors: (Constant). X3

(0.002) Lgiasdis Sig d)liay Jaa¥l dusiea LY Anova gulall Julas jlas) —o

(abyig paal) (b ks Gl Agiaall (ssinn (o i) Al 028 () 023 %05 Augiadl (ggienas
L el o gl Jal

ANOVA
Model Sum Of Squares df Mean Square F Sig
1 Regression | 5104771773.311 1 510477177.311 7.656 .020

Residual 666774864.186 10 66677486.419

Total 1177252041.49 11

a. Predictors: (Constant). X3
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Coefficients
Unstandardized Standardized
t Sig
Coefficients Coefficients
Model B Std. Error Beta
1 (Constant) -13206.773 8142.469 -1.622 .136
X3 .381 .138 .658 2.767 .020

a. Dependent Variable: Y
¥ Ly Jise i€ gl aas on 4D mags Al laaiV] Asles 0555

e(y) = Bo + BiX;
e(y) = —13206.773 + .381 X5

ol Aty JLadl) e jay sdboall (iad) LGN Cp ABall gl Julatl) -7
:(X4)

Ll Jalae gpeg R el al Sayg Jali V) dales dad s S Joaall b o =]
zasall O ins 1385 (0.196) (ol 4l iy il e sl 8 2235 g «R.Square
1(9730.1856) st skl Uy el (a (%19.6) e L iall

Model Summary

R. Adjusted R Std. Error of the
Model R
Square Square Estimate
1 442 .196 d15 9730.1856

a. Predictors: (Constant). X4
(0.150) Lgads Sig as)laars Jlani¥l dugia HLod¥ Anova culall dulas jladl —o
Uabyig paal) G i iy Lginall (Sgine o ST daiill 038 O 223 %5 Lisinall (Sgianas
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ANOVA
Model Sum Of Squares df Mean Square F Sig
1 Regression | 23046918.054 1 230486918.054 | 2.434 .150
Residual 94676512.443 10 94676512.344
Total 1177252041.496 | 11

a. Predictors: (Constant). X4
b. Dependent Variable: Y

CIEN dgandly Tarcad) HaaiV) =358 il (B) S denll B gy VI Jsaal) =2
Cun (goina e il ghall of ey ) ey el o pa JSI sl Und masy

.Gsine 2 LadSig (0.150)

Coefficients
Unstandardized Standardized
t Sig
Coefficients Coefficients
Model B Std. Error Beta
1 (Constant) | -8229.507 10996.022 -.748 471
X4 36.066 23.115 442 1.560 | .150

a. Dependent Variable: Y
(xs) pduaill Jaray pibaal) (ia¥) LAY G ABall asl) (Julasl) -8
LLaY) dalae aopes R el al Sapg Jals V) dales dad lun S Joaall 3 o3 =
D) z3gall o ins 1385 (0.278) (sslew 4l peming il jausis b aadiins R.Square
-(9221.8189) gsbuar il Undg cclildl) (10 (%27.8) oo e

Model Summary

R. Adjusted R Std. Error of the
Model R
Square Square Estimate
1 527 278 .205 9221.8189

a. Predictors: (Constant). X5
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(0.078) L@:XA_-}EJ Slg Z\_DLEA.U )\.JA.:\}“ 2\.:1}.\“ )L.C\;‘)_f Anova uziL.C\S\ d.:ﬁ;:a JL.\];\ -
by aaall (i llaly Lginall (s5ine oo ST el 03a (o 223 %5 Lisinall (Sgiunas

ANOVA
Model Sum Of Squares df Mean Square F Sig
1 Regression | 326832609.140 1 326832609.140 | 3.843 | .078
Residual 850419432.356 10 85041943.236
Total 11777252041.496 | 11

a. Predictors: (Constant). X5
b. Dependent Variable: Y

GBI 3geally T andl Sl z35a i (B) S dgenll b m sy V) Jsaadl =2

Cun (goina e il ghall of ey il ey el G ot U0 o) Und sy
2 Laad Sig (0.078) aacaill Jare Wiy «%35 Loginal) (5t e (e LS Sig (0.226)

.ijdu
Coefficients
Unstandardized Standardized
t Sig
Coefficients Coefficients
Model B Std. Error Beta
1 (Constant) | -17075.928 13244.183 226
1.289
X5 7592.262 3872.800 527 1.960 | .078

a. Dependent Variable: Y

ANOVA gilal) didas 5Ladls ¢0ganpm Jali) Jalae dad Claad dlel Julaill P& e

SV A ) iyl i (Ko o el lasiY) 2 3gad Gty jlaniV) dgia LY
Ll sl s Lt Bl Ay e el Gile gens

SV il o clpslall aang ¢ aall m3U) ARl clpiiall ¢ (A8 Ao ganal

iDle L oy %95 4 dasn L 8 bl i) L) 8 bl sl Cus T

Oy eolatV) i (8 D Lagily ol 5t 5 2ladl) (ia) LY pas e B 4k
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aan eyl el i) powi Jawe o ELA e 4 nyu, L WY1 13 a
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: Gluagdl) -2

Glasnd) aal o LagisS L 3 (oalai®¥ly e ol 15 N1 55l Ssgall (oSS -
O dala 3218 )l WL Sl ) A8l aY L Ay Lladl) el WY1 Qs
O WS clgall a))sad Dleal) (33 culpal (e 810 4l e dilelas pac g Zalai@¥) doanill il
L) L) (a0 e el Ll Agial) A g Liag) (e
Al S L) Sl DS o (0baBY) saill iV sna pdyg sl Lapis —
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Abstract

The purpose of this study is to evaluate the properties of B-particles by
observing the energy spectrum and also to determine the range of beams of
B-particle. There are two parts in this study, the first part is to find the -
particle spectrum by using two sources (*°Sr, °Co). Two detectors are used
in this study which were the crystal of sodium iodide detector Nal (TI) and
the Geiger Muller tube (G-M). The Multi-Channel Analyser (MCA) which
is a part of Nal (T1) was calibrated by using the known energies of the ?°Na
and *¥’Cs gamma rays. In the second part of this experiment, the spectra of
the B-particles were collected to estimate the half-life of 1281, which was
found to be 23.1 minutes which is near to the expected value of 25 minutes.
The end point energy was 2.055 MeV which is the expected range of 2.25
MeV where the actual value is 2119 KeV. At the end of this study, by using
different thickness of aluminium plates the range and the half value were
calculated

Empirical formulas are calculated to compare maximum ranges with
measured values which can be extracted from theory section below.

1-Introduction.

The penetrating radiation given in the radioactive decay of uranium was
discovered in 1896 by Henri Becquerel of the fogging of photographic
plates by an unknown radiation emanating from uranium-bearing rocks[1].
The uranium was named a radioactive element due to its invisible reactions
to human eyes which is called radiation[2]. Thus, a new field of radioactive
substances and radiation was established where it became the point of
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interest within the scientific world [2]. A significant impact in different
areas and changes of human practice were made by this new field of science
in which the human body is exposed to many natural sources of low
ionizing radiation levels during daily life. This kind of practice and the
surroundings that individuals live in are the main factors in understanding
the amount of radiation exposure [3]. Moreover, the level of human’s
dosage from radiation varies from the people in public to patients and staff
who are working in the nuclear industry [4].

Beta decay is a type of radioactive decay where Beta particles can be found
into two types, either an electron or a positron which is emitted from the
nucleus of the atom when it decays by beta particles. In this process the
atomic number “Z” changes by 1 unit while the atomic mass “A” remains
constant [5]. There are two types of beta decay, beta minus (B—) and beta
plus (B+). Beta minus (B—) refers to the decay process which results an
electron emission. On the other hand, beta plus (B+) decay refers to the
emission of a positron particle that result from beta decay. Beta minus (p—)
particle emission occurs when a neutron is transformed into a proton plus an
electron and an antineutrino [6]:

om - ip+ _B+T

Since free electrons do not exist inside the nucleus, a 3 particle originates in
nucleus and must pass the nuclear potential barrier [7].

2X = AV + Bty T

A daughter nucleus may be formed in an excited state followed by the
possibility of y ray decay. On the other hand, there are some transitions go
directly to the ground state [7].

B~ Particle emission occurs in nuclides with a neutron excess, where a
neutron is converted to a proton. Neutron-deficient nuclei emit a positron as
they go to a more stable state [8] .

P> In+ B+
72X = AV + B +y +
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Additionally, due to the differences in the energy taken away by the
neutrino, [ particles are emitted with a continuous spectrum, while the
energy of o and y -radiation is discrete and well defined. The neutron-
deficient nuclei can also decay by a p — n conversion Via the electron
capture (EC) process. Such nuclei can only decay by the capture of one of
the orbital electrons. A decrease by one unit of the atomic number occurs
because of the negative charge acquired by the nucleus. The same final
daughter that has been produced by the positron emission is formed [9].

Energy spectrum of the B-particles electrons which virtually is a nuclear S-
deacy is a continuum. This continues distribution of the energy which was
resulted from the electrons could be emitted and observed and finally it may
measure practically. This energy may range from zero to the maximum
energy value in the B-decay and the end point energy may come (-max)
[5,7]. A typical energy spectrum for B-emitting nuclide is displayed in
figure 1

Relative Number

Beta Particle Energy

Figure 1 — B-Particle energy spectrum
2- Theory

Stable nuclei with A>40 consist of more neutrons (N) than protons (Z) in
the nucleus of an atom. Protons (Z) have positive charge and repel one
another electrically. To achieve stability in heavy nuclei, an excess of
neutrons that produce an attractive force is required. In addition, the ability
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of neutrons has a limit to prevent the disruption of the nucleus by the
coulomb repulsion. Thus, instability of nuclei can be led by this
phenomenon. Furthermore, the instability of nuclei can be caused by the
unstable configurations due to the filling of quantum states by the nucleons
[10]. Nuclei decay by emitting radiation and that is due to its instability.
Alpha (a) and beta () which can be followed sometimes by gamma rays ()
are three types of radiation emitted by NORMs [8].

B-particles can interact with matters, either with electron or with nuclei.
When B-particle passing near nucleus will be deflected on nuclei because of
coulomb forces and loss of the -particles kinetic energy. The consequence
of this process may occur (Rutherford scattering).

lonization is produced as the result of coulomb repulsion between -
particles and electrons. As B-particles may lose energy which could be
equal to the kinetic energy of the electron, it may also be responsible for
freeing electron from the atom. This operation is known as the ionization
process [5].

B-particle is likely to produce 50 to 150 ion pairs per centimetre of air and
this may occur before Kinetic energy is dissipated. A beta has a
characteristic of range of travelling distance through matter which mainly
rely on initial kinetic energy [10]. Radiation decay is known as process
where nucleus can change some of their mass energy, changing the internal
structure of the nucleus. The measurement and prediction for this process
will happen within a limited time period [7].

If (N)radioactive nucleus is during at time (t ),and assuming that there is no
new nucleus entered into the process, then the rate with N(t) nucleus decay
within this period d(t) is

aN(e) _
S = N® 1

Where A is called the decay constant, Integrating of the Equation 1 leads to
the equation of exponential radioactive decay [7].

N(t) =N, 2
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Where N, is the constant of integration so, by giving the original value of
nuclei at t=0, the half- life is shown the time which is necessary for half- life
of the nuclei in order to decay.

Instead of N (t) in equation 2 put % that leads to

0.693

As a result of low energy, B-particles are not very penetrability, it is -
particle energy spectrum directly, it means that they are stopped in the front
of window to a detector. In order to solve this problem, a standard Nal (TI)
scintillation detector could be used to combine the B emitter into the
detector itself. That is in order to prevent any entrance window [10].

Shielding is the high energy of - particles that produce Bremsstrahlung
radiation when an electron is going down in the electric field of a nucleus.
These photos may be allowed to travel a huge distance through the absorber
than the typical B-particle. Thus, it is suggesting that a large range than is in
fact the case. Therefore. It is difficult to predict electron range from a -
particle, and subsequently, a partial expression is used instead Thus
expressions are related with B-particle end point energy of Beta particles
[5,9].

R=(0.542xE) — 0.133 4

This is a typical empirical that holds when Ej;4x >0.8 MeV and R4, >0.3
g/lcmz2,

A further empirical formula for electron range is that when E,,,;,<0.8MeV,
R ax< 0.3g/cmais:

Rpax=0.407 EL38 5
This is to estimate the half value thickness t, ,is used this equation:

t1/2=0.04xE; 5 g/lcm3 6
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3- Experimental Method
3.1 Beta-particle Spectroscopy

A good energy resolution and detection efficiency are vital when
considering smaller volume
radiation detection systems. To attain the best energy resolution, the
detector material should produce a high optical yield—a quantity which is
measured as the number of optical photons emitted per MeV of energy
deposited into the crystal volume by the intercepted gamma-ray photon [11].

The sodium iodide Nal (IT) scintillation spectrum was used in this
experiment to measure the p-particle energy from the decay of 28, it was
connected to photomultiplier tube which is connected to a preamplifier.

Locate 3'Cs source a few centimeters away from the Nal (1T)in order to get
gamma peak. And adjusted HV (high voltage supply) was 600. The full

energy peak of *’Cs was recorded 662Kv that was demonstrated 1/2 full

scale, replacing®’Cs source by ??Na which is measured two peaks where the
energy was (511Kev annihilation photon and 1274kev-y ray).

The Nal (T1) crystal is demounted from the photomultiplier tube, then to be
packed in a waterproof and lowered into (Am/Bc) neutron source tank
which is located in the unsealed source laboratory then the crystal is kept
under irradiation for 10 minutes to build up sufficient -activity. lodine is
introduced as *2’I which was non-radioactive to transfer to the %81 as p-
emitter. After this time, remove the crystal from the Am/Be tank and
reassemble with photomultiplier tube and then connect the detector back to
electronics, turn the HV to original value which was 600v [12].

A B-spectrum is acquired for 30 minutes directly after tube crystal is re-
assembled, record total counts(Cr) every 60 second into the channel
corresponding to 500 kev, which were 1800s.plot the graph of log ct
(cumulative total) versus time, the value of B-particles emitted with an
energy of 500 kev will use to estimate the half- life of idiom-128 by using
equation 3.
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3.2- Beta particle Range.

First, locate a °°Sr source which put inside the chamber at the end of
detector window, this part of this experiment was used the G-M tube
detector and a set of aluminium absorbers: *°Sr source emits a - particles
with a maximum energy of 0.54MeV. Given that ®°Y is the daughter of %Sr
emitted of B-particle with maximum energy 2.25Mev, recorded the count
rate for the thickness of aluminium absorber. Plot the graph to obtain the
maximum [-range and compare it with the value expected maximum range,
which are empirical expressions. Replacing *°Sr by %°Co source which emits
two gammas at energies of 1.173 MeV and 1.332 MeV in addition a B-
particle with maximum energy of 0.31MeV. In both sources, the count was
recorded for every 60 seconds. Moreover, the graph was plotted to calculate
the maximum range of beta particles.

The rustle measured by a Geiger counter which depends on the B-source and
the electron. By using %°Sr source on the floor of the lead castle, the count
rate is plotted with the absorber (with the same thickness). That was in two
different situations, the nearest position of absorber to the G-M tube
detector and the closest position to the source varying absorber thickness.

The final part of the experiment is used by brass plates for collimation of -
particle beam which was assessed. The %Sr source is located on bottom
shelf of the lead castle and brass plate with two shelved higher. By using an
aluminium absorber of thickness 47 mg/cm? count rates measured which
were 61 on the top on the brass plate and 62.5 was below the G-M tube.

4-Results and Discussion
4-1 Beta Particle Spectroscopy

The figure 2 in the next page is given the B-spectrum which was obtained by
calibration of the multi-channel analysis (MCA) with a time period of
2500s. It was calibrated with full energy at 662kev for **’Cs and is given
two peaks. 2?Na sources as well as is calibrated with energy 51lkev
annihilation photon and 1274kev
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Energy calibration spectrum of ¥*’Cs and ??Na sources
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Figure 2 Energy calibration spectrum using both sources.

The expected value of around (2.2Mev) is compared with end point energy
by using the A. A plot of normal log of count rate versus elapsed time is
displayed in figure3. The half-life time of %I is estimated by using the
equation for the rate of decay,

A(t)=Ace* Adding Log for both sides of the equation, A(t)= —At+In Ao
To become t12=In2/A where A is the decay constant. The half-life = 0.693/A
0,693/0.0005=1386s=23.1minute.

This value is different to the expected value which is 25mins

6
y =0.0005x + 3.8525

5 .

. W

3

2

1 -

Log count

O T T T T 1
0 500 1000 1500 2000 2500

Time (second)

Figure 3 Subtracted counts versus time to find decay constant of 28|
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4.2 Beta Particles Range

This part of this study presents two figures where the count rates measured
varying the thickness of both **Sr and®® Co. the B-particles combine with the
air particles and they slowed down as what they do with absorber material.
Figure4 describes how B-particles absorbed by thickness. There is a slight
decrease at the beginning of the counting (it can be seen from the figure
below from 100 to approximately zero but when the absorbers thickness
increases; the count rate has fallen down where the absorber thickness was
reached to stop most of beta particles. It could find the endpoint when the -
particles disappear. The highest thickness of the plates was able to stop B-
particles.

120 +

100

80

60

Count rate

40

20

0 TY : 1 T 1
0 500 1000 1500 2000
Absorbers thickness mg/cm2

L 4

Figure4 the attenuation of beta particle for the *°Sr

The maximum thickness was estimated from the figure in the point where the
B-particle is absorbed which is approximately 836.3mg/cm?.

figure 5 indicates that %°Co is emitted B-particle and two gamma rays.
Gamma ray’s radiation is not stopping by the thickness of the aluminium
plates, it is difficult to determent the endpoint.
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Figure 5 the attenuation of beta particle for 6°Co

The maximum range is approximately the point when all beta emitted start
to disappear in the figure is 550mg/cm?.

Table 1 displays the expected -particle range by using the empirical
equation which is written before.

source Rmax g/cm?
NSy 0.17
Y (daughter of *°Sr) 1.08
%Co 0.08

The different energy value of beta particle emitted between Sr® and Y that
bring no distinguish between them inside the matter. the maximum range of
beta particles emitted from the ®Co source was calculated and found to be
0.08g/cm?, this a small value because of the emission of gamma ray that
emitted from the ®°Co source, this value means P particle can be stopped at

this point while gamma ray was continuing to penetrate the absorber plate.
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The table2 is given the expected ti via the empirical formula ty2-0.04E2

source Expected ti2 (g/m?)

0Sr 0.018

%Y (daughter of Sr) | 0.155

%Co It is difficult to get because of gamma ray.

The table 3 shows aluminium with brass plate in two shelves higher from
the source and aluminium absorber to near the detector.

Aluminium with brass plate Count per second
Near the source 61
Aluminium near the detector 62

From this table, the value of count rate that recorded when the aluminium
brass plate is placed near to the °°Sr source is a slight less than when it is
located near to the G-M tube.

4-Conclusion

In conclusion, the general features of B-particles have covered in this work
by collecting beta particles energy spectra, it has done The half-life of 128
was estimated 23.1 minute which is near to the expected value of 25
minutes. The end point energy was 2.055 MeV which is the expected range
of 2.25 MeV where the actual value 2119KeV. Furthermore, the range of
beta particles was estimated by using the empirical equation that found to be
0.17,1.086 and 0.08g/cm? for *°Sr, ®Y and %Co sources. Additionally, the
half value thickness of beta particles has been calculated and found to be
0.018, 0.155g/cm? for similar sources expect ®°Co because of gamma ray
from this source it was difficult to measure the half value thickness and end
point of beta particles. Overall, brass plates were sufficient material to be
used as an efficient shield against beta particles
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5- Recommendations

Beta rays are defined as a high-energy electron with a negative charge, and
they are rather dangerous rays that can easily penetrate the human skin, and
if that happens, they lose electrons from atoms in the body eventually
leading to tissue damage. Ultimately, this leads to cancer. However, beta
particles are still widely used in the treatment of eye cancer and bone cancer
as they are used to create an image of the digestive system or blood
circulation through a PET scan. It is possible to protect the body from beta
rays by using aluminum foil, which is only a few millimeters thick.
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