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ABSTRACT

To study the effect of Nd:YAG laser on the properties of structural and optical values of
the energy gap of cadmium oxide (CdO) films, have been prepared using chemical spray
pyrolysis and deposited on a glass substrate for concentrations(0.05, 0.1, 0.15M at
temperature (350°C) ,using 6 spray rate during (10) second for each spray . To study the
optical properties of the film Prepared (CdO) before and after irradiation Nd:YAG laser
with energy (200) mJ at different times (5,10,15)sec and at (1) meter far from the source
using a(UV-Visible) spectrometer device and the extent of wavelengths, (300-1100) nm the
results showed that the energy gap increased with increasing concentrations and was the
ideal value when the concentration of (0.1)M, where the value of energy gap is (2.25)eV,
but after laser irradiation redueced to (2)eV. The Atomic Force Microscope(AFM) has been
used to study the structural properties of the composition and topography of the surface in
two and three dimensions of the films prepared before and after irradiation, the results
indicate that the surface rate roughness and the average root of the square less after
irradiation, and it is observed ideal value for this property is at a concentration of (0.1)M.
The crystalline structures and surface morphology of CdO thin film examined by XRD
analysis. The result showed the films are polycrystalline for and crystalline granules
prevailing levels of growth are at (220), (200), (111) the irradiation led to a slight change in
the angle of diffraction in the lattice constants (a) and a decline in giving the peak tops.
Keywords: Thin Films (CdO), Optical and Structural Properties, Chemical Spray Pyrolysis,
Nd:YAG Laser Irradiation
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Size = (20461un. 2050nm) Sk(Core Roughness Depth) 0 60S [am]
Svk{Recuren Valey Deptn)  0.342 [rem]
Soc 0-5{0-5% height ntervals of Bearng Curve) 0,159 |re]
Sec 5-10(5-10% height ireervals of Bearing Cum) 0 nssz].-.n]
Soc 10-5010-50% hesgnt intenvals of Bearing Curve)  0.253 [am|
Soc 50-95(50-35% height intenvals of Bearing Curve)  0.526 [am|

Spatial Parameters:
Scs(Densty of Summits) 0233 [1um2]

Fractsl Dunension 254

3235 J8 (2D )it (0.1 M) xS 5 (CAO) pspedll s f ezl (AFM) 5, s 1(10).JS4
BRULER ]

1022.81
nm

205 J8 (3D) 8 (0.1 M) 35S 5 (CdO) psmeadSl s sf oLzl (AFM) 3 5o 1(11).JSEY
oIl el
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Granulanty Cumulation Distribution Chart

FParcentage{%)

Diameter{nm)

FParcentage(¥s)

Granularity Cumutztion Distnbution Chart

Drameter(im)

3235 J8 (0.1 M) 35S (CdO) ponedlSl 2 ol slie mhans 8 laall ana a5 5 4 siall dawill3 (12). 84
a0k aae il

(X-Ray Diffraction) :diud) dad) 39 .2.2.3

vieyeli Wy ad ol cpw (0.DM S5 (CAO) elial dud) edV) apa e (13)0<a

e Gl 135 ) e K = (111)¢(200)¢(220) cbginsdll AL, 20=(33.5,38.5,55.5) degree Uiy

5l el aey (0.1)M 3855 (CAO) ¢ Liad Al 3x2N) gen Jiny (14) IS8 Wiy ((ASTM)apalladl cililiag)

sl sl v U3l 8 Qi dlly aad sad e JB aaniill of sags 3l 15 aaniill Gajs (NA:YAG)

< ?...\35\ Aaiage LS 4;‘51‘3” ?.;;J\ < 8k o (d—a—c) o & Obats I S Jaa 6(111)6(200)‘(220)

(1) Js2al
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*\
j
7

""‘1!9
: (111) . (111)
(200)
e (200)
‘ (220)
. o (220)
) ) 120 (Deg) 26 (Deg

(CAO) +Lial dgiaud) a2 yn 3(13) S0
el J3 (0.1)M S5

(CdO) eLdad Al 423N 3 g :(14)‘_‘&.}3\
3l gilians (0.1)M S5

+ A€ ) Ll 5 8L 5 gy ol mdle o(1)J g0

Jira Adlal) dyal) ASTM
Sl Jua | Jagia
Agaal)
el sdall Lattice
Cdo Eq(eV) Rough
Avg. Al 20 Constant 20
(0.1 M) ness hk d (A) d (A)
Diameter | RMS (Deg) a (A) (Deg)
Avg.
(nm) (nm)
(i)
Lapan
A8 L) byl 111 | 33.5 | 2.672 4.628 33.030 | 2.71
g8 | sy
1.15 93.01 1.34 200 | 38.5 | 2.336 4.672 38.318 | 2.34
) 2.25 | [T
2.25 220 | 55.5 | 1.654 4.678 55.308 | 1.65
2.37 | [6]
i) my 111 33 2.712 4.697
15 ¢ 2.09 0.205 95.09 0.253 200 | 38.2 2.35 4.7
LG 220 | 552 | 1.662 4.70
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(Conclusions) zLiiuN).4
Ln O Adlia) Clisien sels u aandill ey 32l JE AU 35ad Aad o s ol gl
Apaliaia)  salyys el b glain g% gandil of LS cJpa gl Aoy silall
paall 3ol e oan sl H3a) Ja s rhandl 23088 Jana b gl ) s33 auadill o) (AFM) asdl) o
a5 sa bpand) eV 5 o ang (XRD) L) i) apad L€l pailadl) duhy W el
o A Clalaty) b sailadl Ayysld) byl s ofs ¢ onSe S 3y A (e ST agag DA (g cllyy )
Gy (a=C) lalad¥) o) Ayl jsladll ad 3 s Cisaa ) gan o Lixll il WL (111)6(200)¢(202)

A(111)¢(200)¢(202) &SN @yl 505y aliaily o Liall Aaal) clilad) o8 8
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