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1S ke cyafy oK3 Ba L 13a Uiad n el )yl Bale gl s Gl
slial Lppadl (alddl o cladl a6 dulny asedlSl asls 50l lgle Cuuf® Caga

(A58l e be PR (e (CdTe/ Quartiz)

(CdTe) assadlsl &)y ol o LEaY 3ala yailad (4-2)

:The properties of thin film material cadmium telluride(CdTe)

degenall Jiasadl ad @lpdl asf (CdTe ) aspedlsll aygls Sy
Glim &I slensdl Gudladl 3genl) Gil€ye degena ) iy oM (Aoladl — )

. [36] (Chalcoginides)

R 2 LS dliaggyeall Jyaall e bl Caall & (Te ) 5 (Cd) e JS ok

[36 ,37] 4 gena o (0 Jsill e (52, 48)

ow o= (Lattice Constant ) 48 el Jlef 4ty Layf (CdTe ) Sy iy
pilie Al 3a8 Syl 1 el WS ¢ (648 nm )y Cua L deganall @l
—uhll s A Wle (Absorption Coefficient) jabaisl Jalaag(Direct Band Gap)

. [38,39] (a>10"cm™ ) ay cus sl

G (salad) — A5lll) de ganall lSye G (e 2l Syl (CdTe ) Sye 2ay

Jpaall (Kay ) Aailally LW (Electrical Conductivity ) 4ilye<l) Aduagll e g ellia

. [40] WiSsis ddliadl 48L& g3 Cany (e il DS e dagdy die
3 5 dg e ~
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(Homojunction ) duwslaidl )iall delia b dad))l (CdTe ) duiel Jax el

417 duslaidl e

3 el LAY delical dauliall alall die il sl bl 3l clicall o)

S gl g ¢ e AL Guadl) Gadl (g (99% ) Galiaia¥ 3 4t (2um) o
Sl alaa Lo 13ay ¢ g lad) (e ki Q) G (K1 oSl e (20pm ) eSan didka
dphs i 5. (Photovoltaic conversion ) djpaddl ddlall CYgaa Y syl

. [42] (31%) sai JV Jess

sheaall ciad 4ail) CallS delua & dad)) (CdTe ) duiel Jets WS
&8 Apay IS Jerivd Ay V5N gl cl¥lae 4 el (IR Detectors )

- (IR Optical Windows) L3 ddkaial)

Liedl L8V G Jie sl asls Lpde) (e 3yskie CREIS w25 3
il wlaall Jigs (1= 2) dsaall ( X-Ray and ¥-Ray Detectors) WLlS axdl;

. [42 43] (CdTe ) asedSl alyslis el

[36] ( CdTe) asradlsll &, ol S 4a (4-2) JS&)
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[36] CdTe S sal iy

L adl) paibadldl (any (1-2) Jsd

Property Description
Molecular Weight 240.02
Density 5.58(g/cm’)
Lattice Constant at ( 300K ) 6.48A°
Direct Band Gap at ( 300K ) 1.56 eV
Electron Effective Mass 0.11m,

Hole Effective Mass 0.4m,
Melting Point 1314K
Thermal Conductivity at ( 293K ) 6.2W.m" K
Refractive Index at ( 580nm ) 2.84
Solubility Very Low in Water

Quartz  ji,l,) (5-2)

caaly (are A o aag 385 ¢ daplall (8508 Gy aags s e Sl

Py lbwdldll Jie LSP\ e aa 2agn o cdasll ()5 om (%98) 05 s zlal Joy 8 LS

Oley paadl anlSly sauall AL pualiall (o A5 4lie Sy Ll #3aY) (e desana
R EPE

Gl il Lgiaal el Llay] ) Caliah Zalll e dlgad) e 55)sSH aads

Sills JSiall dlee o8 3 Caliaall o Lal) 408 Jil5 D) (535 Los digalll Jli5 anall Gilall

o el g8l g g9 L HIEH Gl ea o) WS L i) Sy aia

oo Ll U Glayl Gl dlee ol b ASahd) 3ol Jals 3 sl cllall z5 4
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Abstract :

The results of the thin film of cadmium telluride CdTe were taken,
where the research dealt with the effect of thickness on the optical properties
of the nano-membrane in order to know the extent to which the optical
properties change and the energy gap when the thickness of the film changes.
The nanofilm was prepared with different thicknesses . (25, 50, 75, 100, 125)
nanometers, and the results showed that the thin nano-membrane (Cadmium
telluride) has good absorption in the infrared region in the wavelength range
(280 - 287) nm for all thicknesses, while the transmittance decreases with
increasing thickness of the cadmium telluride thin nanofilm in the range of
wavelengths (390 - 1000) nm and the lowest value of the transmittance
spectrum through the nanofilm we get at wavelengths (200-300) nm As for
the upper limit of transmittance, it is in the region of wavelengths ranging
from (390-990) nanometers.

The reflectivity decreases with the increase of the wavelength (390-
990) nm for the thickness of the thin nanofilm and the lowest value of the
reflectivity we get at a wavelength of (1000) nm for all samples and the
highest value of the reflectivity is (21%) when the wavelengths range
between (190-390) ) nm for all thicknesses and the reflectance increases with
increasing thickness of the film within the range (440-990) nm, respectively.

The absorption coefficient has semi-constant values for the wavelength
range (500-1000) nm and the largest value for the absorption edge at
thickness is (25) nm and its value is (35x104cm-1) and the edge decreases
with increasing thickness, which indicates a direct transmission.

The maximum value of the damping coefficient was at the wavelength
(190 - 1000) nm, while it had varying values for the range of wavelengths
(600 - 1000) nm, and the highest value of the damping coefficient was at the
thickness (25) nm at the wavelength (350 nm) and at the wavelength ( 990)

nm We observed a marked decrease for all values.

A



The highest refractive index was at the thickness of (25) nm, while the
samples with thicknesses (50 -125) nm gave close values and starts
decreasing with increasing thickness until we reach (990) nm. We notice a
rapid drop in refractive index for all samples.

The imaginary dielectric constant has one peak in the imaginary part,
which means that there is one transition between the two bands, which occurs
between the valence band and the conduction band. (600 - 900) nm, so the
dielectric constant increases with increasing thickness, and we noticed that
the optical conductivity decreases for all thin films samples with increasing
wavelength. We also noticed that the highest optical conductivity at the
lowest thickness and the lowest optical conductivity at the highest thickness.
Fish had a direct effect on all the studied optical properties. It was found that
increasing the thickness leads to decrease in the energy gap, and this reason

is due to the high crystallinity of these films.
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