Juaagall daals
Byl pglalt Al 248

1.-,\51..-'1),3&3‘ uailadll u'aar\J ) Clases G cilalea Z.J..ubd
CR-39 553 AY1 RdlS o cupal) o gadlsl) auassh

eY.Ya

o) Sl Ay yhay

el Cblll we lias deal L))

-

seale Al
sl jadl)

)by
Al

@5l g8 s Glda )

A VEe



3

DAl
VT Zahall (e o5l eialls (als :dg¥) psaddl cpygnn e Lllall Allyll Crianss
CR-39 ailS (e (1X1) cm? zilet cundad 3 cdnpndiy (geoill 5V CRilS lgs ay
Y 1pC Ldlad 3 2MAM asdinne¥) Jiae (o Eriall Wl Closeny dzpnds &5 (g
cha e dgale 5ysaig (2.38¢2.92 ¢ 3.14 and 3.91)MeV (s<al calilall <yal
NaOH asnseall 1Sy Jolaes Glill ciladdy Dgliie pands ola)¥y i\l
& (ag 0.25h i) Clitng Alie hadd gL (70£1) °C 8l 435 6.25N 585
el P e Hale lgle diad BV Al Aulall jalladll jga e Jyeasd)
Jaes (Gas) Slales Caspy PO padll Grgalally dhdio Laady hualSy Seaall Sigeall
GSaadld) el e cusss Al W laes DBV (Lddl Jaee doass V) Lada
O Auhall DA e cpid Cua caladeal) @l e Wl @il jus Ll @Ky CR-39
Las ol 4l (8.71¢ 10.32¢ 11.1 and 14.8)um dasid) S Gesl ded oadl
(2.38¢2.92 <3.14 and 3.91) MeV Wl clawes lilall (2.5¢ 3.5¢ 4 and 5.4)h
Jare Lasig Y1 ol Jaedd (ggeadll aidll o ddla) Zahydll o iy WS Vsl e
ALY ol @l giaie e gy W il e lacias Y daddl)

SV S o annadl€l neSsl Cuny pald sgh duhll e (SBE el L
S5 80 °C Bl dayd () 4wl &5 ey cand) DUl Ayl plasinls CR-39 (gt
o G Glo dunes & 1Y o saal€l aSol o duepall salal) o (e SEI Cag ellh )8
Gyl Ll of XRD ciliagad DA e ciis 400 °C 5ha daya ) asabiy 7l
a5 oo Sl FE-SEM @iluld crentind (il mhaw e Cuafill 2255 .CAO 52
Go O dun st S Al Aexhall e agnenlSl) auSl ey Lsild) QS
ankadll e Al o saalSll 2ol itV aliiall 4udis aall saill FE-SEM jsea
clows ) 239 Cross Section gajll abial jom S ey BSI d LglSa (5
2yl A I Il e B (g LS5 200 nme122 nm dad,) dused)
Lty Cd ypmic 239 t=122nm el EDS (and DA (10 dashddl j2 25000l
aic aag t=200nm cledl Ll Wl 54.24% dowis (uanSeY) yaic Law 8.7%
A7.87% Jowiy eSSV paic iy 24.33% Ay Cd



252Kl 2yl e Sad CR-39 cadlll Lyeadl clulidll (o Alade cupal Glld 2ey
oSl Al dualaia¥) i (S a3 dpadl Culgll Gluag ade Cual
ibhe PlA (e (270-870) nm Zuagall JigbY) (0 g2 arn iyl A el
(b ol maagiy (UV-VIS Double Beam Spectrophotometer) dejall zsa3e
Culgil) b Lalls clllin of Fball W cpn oAy coliall dlaw piiy iy dualoaia)
Bl Bgad caped SISy (CR-39 e Gaupall slidll dlaw 3 Glatill po Lyl
Laabd) e a5l Sl 4l Aasewall Balul Lug KNI NV EDT Lyl
G5S5 Cagas Lgiady cland) 8 bl wie J& Cages ALl 5gad dad o il W gl
(4.70) eV 5 «t=122nm <eull (4.72) eV 5 cpure CR-39 <laull (4.75) eV as2a,

4=200nm el



CR- Gosill Y1 Cadls e Caupal) p50adlSl 20 28050 (ailadll (g W Cilases ) Clalas Ly
o) DUl ayylas 39

Jeagall daaly ALY Gl 2900 ae FUda. ] rlipdall  jlas dea) Lify sLiald)
HIGHLITS GRAPHICAL ABSTRACT
M G| =
N Y L
5 (hsma| S z
dma S| o
5 A ms| ] |
Jone s * R E A S Etening Tme(o)
U Ll o —
s g iEE £/ 52 g
W el ; ; / ﬁ
SEET I /
CR-39. T e | @ | |
Ou 1 2 Emngsnme(h) 4 5 6 l0 1 2 Etcmngsnme(m 4 5 6
Keywords: oall ald 1IN jedl (osaa e DAY Al cecn DAl
CR-39 psadye¥) Jian (e cdanidy ool ) a8IS @l sag VT bl (e syl
Cdo 2IAm 3.91) and weSsms Jolae cluall iy (2.38¢ 2.92 « 3.14
SEM as25allNaOH 3850 6.25N Bha dayss °C dylie hadd oLy (70+1)
ey ag0.25h A1 dadd Jaeal (ggeatll aitll of Zlal) Zuhall (e g
XRD Sl dly et oS Ll W clill e pladien ¥ el Jaee du
il e o snalSl anl iy pals sgh b e SE Hsad) Lol a8
o5l AYICR-39 5ha Ay M 43ali 25 ey oopal) oDl Ly alasialy 80
°C dagamall Byalall dg SN CVED dupead) Bl Ssad Cawd IS,
GsS Cgun Lgiaddy cland) b 53U die 8 Cagun A8 3gad et o W g
2ganeV claudl (4.75) pure CR-39 5 eV <laull (4.72) t=122nm¢ £V
cladl (4.70)t=200nm.
2025 M.Sc. Thesis @Univ. of Mosul, College of Edu. pur. Scie. Phy. Dept
(https://www.uomosul.edu.iq/).




Abstract

This study is divided into two main parts, First part: Preparation and
irradiation of the nuclear track detector. This part of the study focuses on
the preparation and irradiation of the nuclear track detector. (1x1) cm?
samples of CR-39 detectors irradiated by alpha particles emitted from an
241 Am source which have an activity of 1 uC. The selected alpha particle
energies were (2.38, 2.92, 3.14 and 3.91) MeV, irradiating the detector
surface perpendicularly for varying exposure times. The irradiated
samples were etched in a NaOH solution with a concentration of 6.25N at
a temperature of (70+£1)°C for different etching times, with intervals of
0.25 h. The side profile images of the etched tracks were captured directly
using an optical microscope with a digital camera connected to a personal
computer (PC).

Several track parameters study as track depth, track etching rate, and the
track etching rate ratio for alpha particles on the CR-39 detector. The
study also investigated the effect of varying alpha particle energies on
these parameters. The maximum etched track depths were (8.71, 10.32,
11.1 and 14.8) um, corresponding to etching times of (2.5, 3.5, 4 and 5.4)
h for alpha particle energies of (2.38, 2.92, 3.14 and 3.91) MeV,
respectively. Additionally, the results indicate that the maximum values
of the track etching rate and the etching rate ratio are independent of
alpha particle energy and reflecting the Bragg curve of energy loss.

Second part: Cadmium Oxide Deposition on CR-39:

The second part of this study involves the deposition of cadmium oxide
(CdO) on the CR-39 nuclear track detector using the spin-coating
technique, then annealing at 80°C. Must confirm a deposited material is
CdO. However first deposited on glass substrates and annealed at 400°C
and from test X-ray diffraction (XRD) analysis confirmed that the
deposited film was CdO.

After deposition on the CR-39 surface, field emission scanning electron
microscopy (FE-SEM) was used to verify the presence of nanostructured
undoped CdO films. The FE-SEM images demonstrated well-developed
and nearly uniform growth of thin CdO films with a spherical



morphology. Cross-sectional images revealed that the thicknesses of the
deposited thin films were approximately 122 nm and 200 nm. In addition,
energy diffraction spectroscopy (EDS) analysis identified the elemental
composition of the undoped CdO films, indicating cadmium (Cd) at 8.7%
and oxygen (O) at 54.25% for t=122nm, while for t=200nm cadmium
(Cd) at 24.33% and oxygen (O) at 47.87% .

Subsequently, a series of optical measurements were performed on both
the CR-39 detector and the deposited CdO films, and the optical
parameters were calculated. The absorbance spectra of the prepared CdO
films were measured over a wavelength range of 270-870 nm using a
UV-VIS Double Beam Spectrophotometer. The results showed that the
absorbance spectrum increasing varies with film thickness. Furthermore,
it was observed that certain optical parameters, decreases as the CdO film
thickness decreases.

Moreover, the optical bandgap for allowed direct electronic transitions in
the undoped CdO films werw calculated. The results indicate that the
bandgap energy decreases with increasing film thickness, with values of
approximately 4.74 eV for pure CR-39, 4.71 eV for a thickness of
122 nm, and 4.67 ¢V for a thickness of 200 nm.
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