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daaial)
ey Ui cLinliSally Aabaal oplel) cYlaall 8 dnalall EDEN 358a) e o dbiall ) CadlS il o
glsil Ao el & cluhall cllgs (Janik, 2021) <Vl cra daally Sl ale g A oI AaiY g Ay p5il) A8
oalsd (e 4STay Wl CR-39 (595l Y1 CailS Lganls didall 59500l ) CalS Lgias (Green et al.,1982) cal <)
o el aziag SO0 adaia s A8UAN jaiae o ling Vs aladiul] Alse € sl e el ehhal o aelud 3)0ae
il aiiay 1.329.0m ™3 4slS aliy saxiall JsSihs Jal¥) lisnlS syaly (e CdlSH 138 juiaay 5 il ¢ Uae)
Apad) iles Al Sliars uag il o Sl 4aSp 8 e giiaa Yy . (Ng et al., 2008) (C12H1507)n
Alees dpade c¥lae 4 il e Jao Al eVl caly(Shoeib et al., 2014)  Lealaisly atale Guilad s Adlal)
LS Slaral) e il 255 Y ale 3 saally Tnglgal) Ghlial jlec] aaad 8 GRS Jasindy dan gl i<
e e sae Colad cuypal saaaial) aualsdl CR-39 oSl alasin) a3 Ling Ay (Sl jaadl) ey LUasis
oo sl G Adee a ol S e o 5.485MeV) Al 53 T AM assiineY) i medil dgie CailSl)
Uayall 13 Laaia ((Malinowska et al., 2012; Malinowska and Al-Baroudi, 2018 ; Flaih, 2020) ),
dies ocpdll Jal phall any Gl has dapy (20)°C layd delitie 30l laias (30-200)°C o 4Bl o fag
o B A (Y are ae (Saad et al., 2021) edlsl) dpulia 8 Galids) aildl) e b el ol i)
(Saad et al., 2013) haa¥) M Jill I alis e slll yus3 aae ddagale 3glylal prialy )seds ae IS 3l
3yl Gaally Al )5y 5 gl il Aaialy 8y ey oSy Sl o e Gleaal seh ) dslaY L
8 R l) AL e 5 A5l et (Flaih, 2020) 4dale asa b it ) (a5 Allall Bl sl (el
ey ol e LA S ghal) cilal sy o) BLE A I edsll Jsaty 5 Lslal aalaal) Joadi ) GlSig ailsal
= s(Jaleh et al., 2004) sl & jaal) Jasme (aliasl ) (gass dalsh duiey clyidls ddlle 3ya claal (palil
Sha layy o cpalill 5 sl 13 & (Saffarini et al., 2012) 4kl bl Gliall 4 s e i)
.(100-140) 1 °C
Jaainds (1-4.5) il caal *PAM a5005a¥) jiae; CR-39 sl ,3Y) CailS YU et al., (2005) pas
Nikezic et al., (2006) <Track Test maliyn alasiul a3 Jaddll duws 4y saaily Sl laal) 4leal NaOH
6 (Replicas) cliisia Jishl (uld DA G 53 Gaad e gt (el ellig (V) iU ol e g pla i
SUhdl e cualill 3hm dann et s Adjpa ) Al sda Cangd LAFM A0 65 Jeas jeae Jleainl Wl Cilesna
o Al alad) G, ) Cilapen B Jlshals
@B cailad)
Lol (ra Jabe sae day ogaiy 4y AlSSs Y Ciasl clplaill il jshay ) Jsla (bl Gpda canas
o by psdali Glapad dlia Bigal aladinlys HUR8Y) (Ll daladl ()90 3ydlia Bysay JIskY) (uld P (e AllE)
538 (s (a5 (AZ00Z et al., 2012): Track Testzelin Lete slal A3 5 Gpaes Ll a3lales slagly 31 JSS
Lzl
(Somogyi and Szalay, 1973) g isail-1
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GiS el o A Clopall Jile maw Slo bagiadl Ala b opal) L Y1 <8 Gl 2 3sail 13 auny
iualy 4apay Nikezic and Yu, (2006) sl sl o) Jasil) daje g3 opsiall Y1 (S5 sad Al (o Db
GASH 3 30ma Gee I Y3 i€ mha e oy Wl Gy i (V) 90 B Jaee e aaisy V(RY) alal
ohs Bade 0585 ) clila b Sliel (Vi (1) &a Gads Lad Gl aay m3paill kit g llh dy a2 el

. (Somogyi and Szalay,1973) ;¥ cildas cpu (1) JSals Cuae IS8 (50 5Y)

QOriginal surface

higiall 5Y) cilales 11 JS

:(Fews and Henshaw, 1982) z sl -2

CR- (gssil L3 CalS 3 Wl lapsn 3 Ay o Tl e oyska Jalyay V) JS5 Caiag) 7 35al) 13 acie
Jshalls (d) (sslls (D) (sl psaall sy (X) S3Y) Gae (b Sladaa s (A ) Glialll Ciagy Jis a3 39
dath (gl Y alee g by Gliald) Bl (etched-out) Jadall ol V) dylg dlla b oplad e Slad (L) 53U KU
.(Fews and Henshaw,1982) 4i<i e Sicad 2V
:(Fromm et al., 1996) g isail -3

e (VT(XD) s pasié) o oiulliia Olase ) bl dlee andd (amsy AY1 IS5 dallaad z3gaill 13a (ks
e VT(X 1) i cCashSll b Jagiial) lusall 8y puiall 3haliall mla 31 a0 VB alad) Lol Jara s
.(Fromm et al.,1996) il & o) jlae Jsh o anal) (40 32588400 28U )aia
:(Nikezic and Yu, 2003) g 3saii-4

Gual e masal¥) 108 dagg Adgma ey 43S Alls SN e a¥ el sS5 ) ezl 1 adiel
oo Oliald) (e (X) 3V Gacs (1) Ll il pe (VT) V) Jaiidl) Jaes iy ogais 5Y) JSE Ciay 3 iladsadl)
G Y s Adles alay) G (B) W cilaps Z8lag (X) V) Gaey (1) Ll cyays (VT) 5V Ll Jaes Loy
(Nikezic and Yu, 2006) TRACK-TEST ssaul laaliy Isatis g salall Ja giull LMY 2D ka3l Ay
.(Nikezic and Yu, 2006) syt cilaeall s ailades (yo 230 luns byl dansys S IS5 Cacngl ale Jpa
:(Azooz et al., 2012) aielang jge gisall -5

Caasl sy (SSNTDS- Model) 4isass o 2y Juasall dasla 3 g5 als 530 d e z3saY) 128 puny
ais (VT) Y1 Jaid Jame dlal oSy DA (g L(1)  Jaiidl) o3l alla Y1 Jshal saaa Gy dalae aladinly 5
Clebes dused o Alaall adins (1) Bkl Gahs (E) csmiiall apnd) Zila e Toldie) (V) (Baddll Jane) Llainy)
Gl (e a2l B Jlshl uldl dppanll clilaly cldasddl o i ameall A8l oAbl o3a adiad Y 3
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Al ysula malin aai 5580y 353e g aiuly ((AZ00Z et al., 2012) CR-39 V) cailS b Wl Cilapund ddkia
3 (2D)  Cpam Lk Al Hskis BV auy A clebeall @b e adiey (CR-39 Program) 4de Gl <l
(Az00z et al.,2012) <lisis s W lapual 2laainl) A seadly malind) 138 Sadiys asalell Jasiull (3D) abed AU
ssaiy BV Ciuag Sl culall o adiey 4y @lldy 8V Gladsal¥l ge Calide aicleny jde zisall Jaadliy

Lk dan s

laad) Gailad)
ehi 4 ) add il (600 = 10um) claws CR-39  osill Y1 il aadiud sl Gl &
Gub oo il dlee Cypal il daghiie 2adiuly 2.6 MeV il Gilapuny el dlee @il (1 X 1 cm?)
Zaous (6.25N) 585 NaOH  asiseall 2S5 Jolae 2hid & & (25Min) sad 2PAM asénel) soae
leSl il il 255 CaslS (e Al e 3 cialy (HH-SI) Lasdl s W) pleall 3 (70£1°C ) 5a
& ey dele Cuai ad (20° C) Loyt 52l wiilly (100 —140)°C£1° C 5 4ayn (e (Memmert) Lasdl Ll
Jsbaall Jlagind ae delos Ciuai 3aals s geall 30€ 5500 Goladl Jolaall Gudly 3aa o DS Lgaal) ZO0) il cilaid
Oo lels 6 Akl il aan dlow cluld i) (@il Jlas dag ilsdl) e paliall clels ayl IS Laildl)
Cgulay dlaie Aysle hulSs 2934l (XSZ —H Series Biolgical Microscope) g5 ¢ (Sgall seaall danly Jaddl
b mse LS Lapas Joball ol 5 il dlen bl 3 4 ik e il gl 35 galin ey iidd)
(2) Jsa

Track Test gslix ¢» CR-39 wadlsl ) Joil lal) gdaall ¢ dgadl 12 Joil)

LBl gslial)

O go—asall Track — Test  malip alasiul dipla o Gyhll oda ey Jls ¥l (el Gy da Cdaas

Calgi alag) amy Lk 531 3a% Jamag Y1 JSAY (gasanll adiall sy a5ty zalin 2 (Nikezic and Yu,2006) Ji
i (Al Alsd claleas ) Jpdal Ay et clull Wy aniiue malip 8 deaiioall cobead) cilaledl 4 jidal)
bl el clyis LR-115 CaslSy sl saxia CR-39  Laa lewlasind 3y5S0 CalsSll (o e 53 maliall 12a
Lian (V) Lafall Jame 4wl dilide ad et Al Y alaal) (10 2220 Jene galipall ccilalaally chlilully ilidanall
(D32l slad da gl DA e lily JLas allaly el Gaadaily CadlSl g5l Lass (R) el g2l 41
5 el 32.6MeV dexiiud Al 5L C Lol oSl Jo¥) an) CadlSl) sl gy o5 e 5 K" casalall
:(Green et al., 1982) 13V) dlslaall 4000 Y alaall (sl alatind s Vp ey gl (3a35 90 °C dyshll i

V=(1+A B + Ae®2y (1-A B3y 1)
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l)lae dpalyidl Calsin g

A;=100, A,=0.446, B,=5, B,=0.107, B3=0.58
Ghiiall G2l Y Jiay s
(Brunetal., 1999) lgaiay 4ntll ddalaall

V= +e AT g(AZYHBD) Lo (B o Bl (2)
A:=0.1, A,=1, B1=1, B,=1.27, Bs=1.27 ol ) Cul
: JUIS giasay (Yuetal, 2005) Jé (e Conaas LG dsladl)

V:1+e(_a1y+b) — e(_az y+b)

& Al Culsi
al=0.06082, a2=0.8055, b=1.19
:(AL-Jubbori, 2020) Za)ll daladl)

I V(R giell 2all S Lol Jane Ao luad (AL-Jubbori, 2020) U (s 530a]) Aslaall 538 caag Aol
fa Gladas geed o (g5ins Aalaal o3 )
as

V(R) =1+ a1 *®-Rtwas (4)

al=  0.098um-1, a2= 1.86, a3= 37.78um , a4= 3698um and a5= 0.98

Lsmdall Gl e Loa) Gubt Laily W) Clopen o Jah ol Allaall 538 (3udat Alalaall 038 (L il
Jé e Track Vision zeln s Track Test gelinll daledl oda s_\s.\.a..a\} (ol sy eSS ALE)
(Nikezic et al ., 2021)
sy aagly Track  Test galin aladiuls Ay 8ypmy JlgkYly SUaEY) cluld U (1 Jsaall) 8 Laadls
Ll ey o A (o) e 5aLy3e) Ailide Lo ledl aie Asall) gz 3laill HULEY) 3y (Jlsla¥ly HUEY) ciluld
Alee a2 e Jadll Aol 3 IS Aha g e gy Ol 3 Basasall JBY) QIS dpilly Laly HUaBY) 8L ae )i
S Dy sae ooy 53 (s () o8 Alerll (aiss pliinall (s paall IS (0 JISEY) s ddaadhe o Jadl
e il ohasll o Al yualy daan s adis pSill Ayl b Jagiall V1 S (58 (AL Lgtia (g )
Aoy ) LS sl aa Jpms ) sl s JIslaS Tne Gl e Uiy e Sl )il s el ) ol g

LCpalil) 3y

Aalida cpali 5 clayal Track Test gabiy aladialy L sad 5) gy W cilagun JB1 J ol cluld 11 Jgaal)

t(h) Ta=25°C Ta=100°C Ta=120°C Ta=140°C
L(um) D(pm) L(um) D(um) L(um) D(um) L(um) D(pm)
0.5 1.036 0.861 3.144 1.187 1.631 1.320 1.719 1.386
1 2.188 1.729 5.094 2.388 3.555 2.656 3.766 2.791
1.5 3.474 2.604 6.985 3.602 5.779 4.009 6.115 4214
2 4.867 3.466 6.985 4.829 7.397 5.379 7.440 5.655
2.5 6.330 4.350 7.440 6.070 7.440 6.766 7.440 7.110
3 7.336 5.241 7.440 7.325 7.440 8.116 7.440 8.593
3.5 7.440 6.140 7.440 8.593 7.440 9.588 7.440 10.193
4 7.440 7.045 7.440 10.295 7.440 77.403 7.440 11.721
45 7.440 7.957 7.440 11.644 7.440 12.902 7.440 13.263
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5 7.440 8.929 7.440 13.005 7.440 14.409 7.440 14.811
5.5 7.440 9.861 7.440 14.372 7.440 15.918 7.440 16.358
6 7.440 10.799 7.440 15.740 7.440 17.414 7.440 17.887

Ll Byl Ay Balys salyslly Uy JIshkY) JSE 8 s Adaadle (Say (2 Jsaall) dpeailly W
hib olaj¥y Adlida ¢pali 5ha clayal Track test galin alddduly dujsd 5rew W claswa JEF 12 Jgaall
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Effect of Heat Treatment on Alpha Track Profile of CR-39 Detector

Rasha W. Mahmood Mushtaq A. Al-jubbori
Department of Physics/ College of Education for Pure Sciences/ University of Mosul

ABSTRACT

In this paper investigation, a 600 m thick CR-39 nuclear track detector was implemented. It
was divided into four pieces, each with a 1 x 1 cm? surface area. At a vertical angle, the pieces were
irradiated with 2.6 MeV of energy from an ***Am source. Then, three of the pieces were annealed at
successively higher temperatures (100-120-140°C) using a Memmert U4079142 water bath. The
samples were etched using a sodium hydroxide solution, NaOH, with a concentration of 6.25 at a
temperature of (70 + 1° C) in a water bath for 6 hours at 0.5-hour intervals. Then, track images of
the alpha particle diameters were taken using a digital camera (MADC- 5A) connected to an optical
microscope (XSZ-H Series Biological Microscope) and a computer. It was discovered that an
increase in annealing temperature increased the alpha track diameters. The experimental alpha
lengths were measured using a new method that involved knowing the general etching rate and
entering variables into the Track Test program. The length of the alpha track was calculated through
the program, and compared to the results of the first equation of the Track Test program

Keywords: Track-Test, Profile tracks, Temperature effects, Track lengths.


https://doi.org/10.1016/j.radmeas.2005.03.011

