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Abstract:

In this paper ,we present for the first time , the theoretical values of
Implantation profile 1(z,E) and average stopping depths zo of slow positron
(1.5-30)keV for Magnesium sulfide MgS and different thicknesses(0.2-1.6)
pm by employing a Makhovs distribution function has been investigated . The
obtained results reveals that the shape of the Makhov's profile indicates to
the energy spectrum of the incident positrons ,the average stopping depth are
small for low energies , this due to the probability of backscattering positrons
at the surface of material and thus the result is a narrow annihilation region
which represented by the high values of I(E,z), this behavior is due to the
multiple scattering elastic and inelastic during the slowdown process inside
material , the average stopping depths increased .The present study in
accordance with the results of that for other works of elements and

compounds.

e —

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

279




Kirkuk, University Journal /Scientific Studies (KUJSS)

:f:"'\} . Volume 12, Issue 3, June 2017
i @ WY ISSN 1992 — 0849
it

Keywords: Annihilation , average stopping depth, crystal defect , Makhov

distribution function, implantation profile , Thermalization.

Energy loss :
— Core excitations
— Plasmons
— Electron—hole pairs
Scattering "'n\—""’ - RuoEHORS
diffraction
N = _ .
) f’(; = 1‘::\\\ Channelling
incident Pl ey
- / WA
& urens
Fast = -— Nonthermal e*
Ps
) et Thermal diffusion etles
Slow Annihilation
Surface states
Ps decay

¢ positronium p s sl 553 Jia Ps laladall 38 ¢ Zoball salal) Jala 9 58 ) sl Bl ldi(]) JSS

5] s e s S5 s Sy lea € e’

W.Brand and R Paulin [6]d8 4 G@asill &5 Clilall adeta (g 55 ) gall L) s
el oals ghand) e Al 5 Ay sl gell i) Bae (Ao Jgeasdl G5 55l aadinl Cua
[8- ix IS sy ikl sadmtia dakai¥ly 488 1) 40563 interfaces 4wl # shudl Jalas
3okl g i) sall At (e el IS (e 5 ) sall il e Al Hal Bpaa 45y )l7)
Gl iaie A 0[9.0] s Al Ayl JalSa) A sk lan diad sy d DA
ealiall Glidaly il ) (e el S5 L ) 36Lia) ca piila yall s (5 pumie alasily

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

280



Kirkuk, University Journal /Scientific Studies (KUJSS)
Volume 12, Issue 3, June 2017

T
[T\ ISSN 1992 — 0849
&
) v . . .
Leia s SEREY) inie s llall Al e Cangll ), [13,12,11,10] aalsall (o

MgS  asmaiall oy S 4 (Al Dkl gdndadl il sl Bl Gae Jare ol
CAdliae el 5 o Sile a8 Al aladinly
4B albwall-3
A padl Alslaally axt 7 LeSans 15 dag 5l o e Ledlil oy ) g 555l a2e
. [6]45Y)

P(,E)=1— 00 ™ evvvrreeennn. (1)

[2] 45V Aabaall o 50 o pmy (g3l 5 5535 palaatial Jalas 52 g () S

1.43
max.

AN _ P
a(cm )_17E ................. (2)

Liludl 5555l 48 (A Epax (MeV) Ol psairal) aify 581 4806 Jiay p (g/em’) Cas
Makhovs <S8k ahss Al dmle aladiulie gy y)ell cliiel daie Gluals,
:[14] &5Y) &83all aady distribution function

m-1
mz e—(z/zo)'“

—e 3)

1(2,8) =~ S [P(@ ) = - e )=

[1413830a) onsar 79 31 RY) Gany Jasi i b Z A Ll g

Z
ZO = m ............... (4)

4 el 8 LIS Ay dad angad ¢ Gamma function WS Al oo T o) Sus

[15] qraai

2 :0-88620 .................... (5)

e
Web Site: www.kujss.com Email: kirkukjoursci@yahoo.com,
kirkukjoursci@gmail.com
e —
281




Kirkuk, University Journal /Scientific Studies (KUJSS)
T Volume 12, Issue 3, June 2017

.y; 7 \
= A ISSN 1992 — 0849

gt -

Z Al aat o)) Layg

a5 O llaall 23] Laladil SISV auill 5 dan a3l i 8 0 s A e JS O i
[14] 53l & sl
A=4ugkeV"cm™.

m=2 . (7
n=1.6

S FAY) Gae Jae e Jiani 5 dalaall 8 23l g6 dAdalaa (87 Aalaall o ey 928 220

Z,(um) =1.5786E"°(um/keV'°)........... (8)

Sl il 31 Gl 580 imny e 31 2l g sl 3 S S 50 S Jias p

. e):’-ue-"id‘ Ay S
[17-16] o samuirall 2ty 58 S yal al &l Gz Jiay(1) B Js2a
Lol A ) dpalal)
0.5203nm Al ol
xS & skl ldaill
2.86g/cm’ 4Ll
4.5eV 4l 5 sad
56.38g/mol. ol oo
2000°C Deai¥ds )

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

——,—,—,———

282




Kirkuk University Journal /Scientific Studies (KUJSS)
Volume 12, Issue 3, June 2017
ISSN 1992 - 0849

AN
b

£ LiBlial) 5 i) -4
Oyl COleld Gaat ale Jh g sataa dalee Balall JAy (5 58 ) gl ) dulee yuias
diffusion LY s sl o) 50 il s Jal ye 20 ) ddeal) sald) Jals At
¢ By sSaall BN Jal yall (G Alald dgan gf a5 Y Cum Gl SN pa LYl iy 3
Sl 43 Y @l L) Jiaie ad e il il LI gall o) 5Y) Lides s
ae ahara (8 Gl aag[18] ey sSile] o ol dilie Jare 058 )5l & oaiie Grleall 228
(random () sall JEEYL oy e l) HLETY) 8 My [19]( 48U 10712-107) s s
strong Coulomb (eslsSl Al 38 Jady Cuae dall 4,00 cleljdll e Walk
& OSE A pall AN e a gzl 2t 5SS el JA1y b A sall @l 53 repulsion
Al 8 Ay Al Ghalially S JS 08 sall A sall Al ety dgiall 4300 e all
Gl gadll 3 ga 5 s JU Jus Ardeperiodicity  Wiiose Agap 88 2 g Cua 4y L)
complex 3aaall Cgall (1o 3 jell 2l 68 Al gemy (S (32488 3,3) ASpdll 8 vacancy
o o gall Sl g peSI agadl lae Ay 50l Ay ) pal) ASual 83 )0 )l 1A defects
38 paie uall g ySIl danally Lal | (Bl Chgus dpmiagall 4y ySll 48N, i
dabaiall oda (8 dua ge disd (A3 AN e Al 8 Baal sl 5 delocalized electrons
Bae Alla dhasy o)) S 358l (e 0 5Ss dgall 138 ¢ (5 55 sall 3l agadl (oS5 () ey 138 56
& Al il aal sl A(localized state 35 e A positron bound state &5 sl
) Bamadl a4l Ll Ly 35S pall A I g sl JE dlee o) Ay, k) A
OS) e Axda () A8l A [5] sl Jladal 3SI e auly Gl o gell 038 5 trap saall
12 ge alaall aa A5 lEally ladad SIS) (4 6SH MgS i Alia gall ani o gall (3 5553 )5l Slaial
o Asadall OV Lulua (35S A e 43S G i)l () AR (e @0 o)
open g siall panlle 53 e alaall 3 Sa gall olill & agaall (585 30le [20] 4y skl 0 sl
GleMaiVle complex impurityddias < s vacancies <leljdl Jis volume type
interfacesisin ¢ shuccavities i saillcgrain boundaries dwnsl) 2 saacdislocations

Odal S OSh 13y andlad 2sea Gaad ) Wi« precipitates <l sl Ss

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

283



Kirkuk, University Journal /Scientific Studies (KUJSS)
Volume 12, Issue 3, June 2017

3@ Y ISSN 1992 — 0849
& p 4

ol e S UK 2 iy 555l SSOadl da 3y SlaiaY) Jame o 05l
-1.5) A8l (saa 2ie(2) A Jeaallg( 2) JSE Aaadla (e, AL judll dval & e g (550
Dpadl Sy g lan AL (G 65 gaeninall 2 58 (8 a8 ) Glae ) Jasa (b S8 05 SN LS (4
aniy Lea ALl backscattering<is i sll Al 35,V 5 ,uS Adlaial 3 s o &ll3
Aqmannihilation L8 Adhie < Ml salall mlaw e Ay g iKIY) AUSH a8l 4le
Adadld) iy 58y gall it Baly o 48) Cus ¢ (3 JSS BaaW )bty Satal Kl 4l (i
(1600- 2l 7 ai) La suni S[(E,z) ot (=Bl a3l o spirall A )€ Jiasall 4l e
multiple 3333} 50yl e gl 4 o o oSa bl 13 e Sl 700)
slow down process (hbill 4o sUilinelastic 43 all il selastic 43 <)) scattering
inia dald Llee ) Al dibs Aude ilul s aai ol fall) Ao aal | (Sl Jalae
O &) e pal G pad G sl 25 S e (8 iy sl LAY Gee Jarae g Clisiu)
e Al L) o ¢ e Lexie Lld I3 e g i YT el Canall 8 4 5 el dlans) 5 48U o
Comdl e Al Uil a1 5 CisSube A L) i and | [18,3, 2]k i 2
e Jm gl aas Jals Eatiall i3 sall (G a5l lac ] Jana Lal 5 oDl 5 sS04l
[22,21,9] wabiad i) il il ge i slaasi) 3 Allal) Liailis
cilalitiay)-5
el Jom s 5 3 LYY Sla) (e Al il pall ¢y 3
S 0 A LY inie e a5 (3 AV Gae ge L yla Jall (55 55 ) sall Al anlii |
. assmuirall A 5S
Al Gaa Sl i )5l e3gd A sall I sall O (gimg ey sl ) (8 G5 i) sl Sladial -
LAt 8 W) 5 s (g bl
Cgoad Al (55 ) A1 5 Clai¥) (e — ZUAY e (3555 5 ol O alaa 2
A sl dsll

e —

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

284




Kirkuk University Journal /Scientific Studies (KUJSS)
Volume 12, Issue 3, June 2017
ISSN 1992 - 0849

L s (5 S LS Ban o ALl il i sall A8 NS i gl Bae Jaa(2) IS

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

285



Kirkuk University Journal /Scientific Studies (KUJSS)
Volume 12, Issue 3, June 2017
ISSN 1992 - 0849

I(z,E)
BGBHBHG&E

Wi
1

4] T T * + + +
0 02 04 06 08 1 12 14
-

L7 Gead AN g 5 5 [(7,E) <laiianl el &y el 2dl(3) IS

b4

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

286



Kirkuk, University Journal /Scientific Studies (KUJSS)

7 /'_ = Volume 12, Issue 3, June 2017
(7R ISSN 1992 — 0849
]
& p 4
St

J.\b.a.e.“-6

[I]JAsuman Aydin , 2001.Monte Carlo calculations of positron implantation

profile and backscattering probilities in gold.p.p87-90, Nukleonika, 46(3):

[2] Sabah Mahmuoud Aman Allah  Luma saad Abdual Baqi Najat Ahmad
Daham  Saif Amear Mahdyi(2015)( Implantation profile for low energy
positrons in diamond.p.p.105-111,Al-Qadasia Journal for scienceVol.20, No.4
[3] O.M.Osiele ,2006 .Depth profling of Aluminium metal using slow
positron beam. p.p19-23 , Nigerian Journal of physics 18(1)

[4]Emilio Serger.1977. Nuclei and particle-an introduction to nuclear and

sunnuclear phsics)Ch.2,p.p 74-78,W.A. Benjamin ,Inc, Massachusetts, UK.

[5] J.J.Pedroso de Lima, 2011.Nuclear Medicine physics .Ch.3p.69-94 ,Taylor

and Francis Group, LLC Taylor & Francis is an Informal Business, USA.

[6] W.Brand and R Paulin,1977. positron implantation—profile effects in
solids p.2511, Phy .Rev. B15,North Holland .

[7] K. Plotkowski, T.J. Panek, J. Kansy, 1994, p.p. 2643 J. Phys.,
Condens. Matter 6 .

[8] N. DJOURELOV AND M. MISHEVA, 1996.SOURCE CORRECTION IN POSITRON
ANNIHILATION LIFETIME SPECTROSCOPY. P.P.2081,J. PHYS.: CONDENS.

MATTER, 8.

[9]Sabah Mahmuoud Aman Allah .2015.Verification Makhov,s profile for

slow positron in Germanium.p.p.83-86, Tikrit Journal of Pure Science 20 (4).

e —

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

287




Kirkuk, University Journal /Scientific Studies (KUJSS)

N Volume 12, Issue 3, June 2017
@ N ISSN 1992 — 0849

, ?;

k‘“’wé ;

[10] H.L.MansourW.A. Jabbar.2015. Determination of Positrons Implantation
Profile, Flux of Positrons and Fraction of Positrons Absorbed in Polystyrene-

1™ Scientific conference of college

(Anthraquinone Copolymer)p.p324-328, 2
of education , Al-Mustansaryia University , Baghdad, Iraq.

[11] J. Dryzek and E. Dryzek, (2006).Positron Implantation Profile in
Kapton. p.p.577 Acta Physics Polonica A, 110.

[12] K. Siemek and J. Dryzek, Acta Physica Polonica A. 2014. (The computer
code for calculation of the positron distribution in a layered stack system.
P.p833-836,Vol.125, No. 3.

[13] Pawet Horodek, and Jerzy Dryzek .2010. GEANT4 simulation of

implantation profiles for positrons injected in solids from radioactive sources

*Na and “Ge /* Ga , p.p.17-19, NUKLEONIKA;55(1).

[14] S.Valkealahti and R.M. Nieminen.1983.Monte-Carlo Calculations of keV
Electron and Positron Slowing Down in Solids. p.p. 95-106.Appl.Phys. A 32,.

[15] A.F. Mahkov.1961. The Penetration of electrons into solids. p.p.1934-1945 ,
Sov. Phys. Solid State 2.

[16]W. Martienssen and H. Warlimont .2005. Springer Handbook of Condensed
Matter and Materials Data, p.p. 576-600, part 4, ,Spinger Berlin Heidelberg
,Germany .

[17] Karl Heinz Biichel, Hans-Heinrich Moretto, Dietmar Werner, 2000.Industrial
Inorganic Chemistry-2d edition, John Wiley & Sons, ISBN 978-3-527-61333-5

[18]J.Dryzek and Duga singleton.2006.implantation profile and linear absorption

. : .. : : o 2
coefficients for positrons injected in solids from radioactive sources~ Na and

e —

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

288




Kirkuk, University Journal /Scientific Studies (KUJSS)
T Volume 12, Issue 3, June 2017

.r; 7
[T\ ISSN 1992 — 0849
&

68 (~ oreBEES . : :

Ge ™Ga . p-.p-197-204nuclear instrument and methods in physics research
B252,Elseiver,USA .
[19] A. Vertes , Sandor Nagy , Zoltan Klencsar ,Rezso G.lovas , Frank Rosch.2011.
Handbook nuclear chemistry-second editions, ch.27,p.1462-1466,Springer,New
York ,USA.
[20]R. Krause , Rehberg and H.S.Leipner.1999. positron annihilation in
semiconductors. Ch.2 ,p.40-44, Springer, Germany .

[21]Baker J.A., Chilton N.B., Jensen K.O.Walker A.B. and Coleman P.G.1999.
Median penetration depths and implantation profile for low energy in Al
J.phys.condens .Matter 3 , p.4109.

[22] S.Valkealahti and R.M. Nieminen.1984. Monte-Carlo Calculations of keV
Electron and Positron Slowing Down in Solids,p.51,I1 Appl. Phys. A 35..

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

289




