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ABSTRACT 

 

Cd1-xGdxSe (x =0.01, 0.02) has been grown by using Chemical bath 

deposition technique. Structural, Morphological and Optical studies were performed 

using X-ray diffraction (XRD), Scanning Electron Microscopy (SEM),UV-Visible 

spectrometer, Photoluminescence spectrometer (PL). XRD patterns confirm the 

formation of polycrystalline nature with Cubic phase.  Cd1-xGdxSe diffraction peaks 

was appeared slightly shifting on doping. The values of lattice parameter and particle 

size was calculated by high order peak, decrease on doping. Morphology confirms 

that size distribution of films is uniform. From EDAX studies it is found the Cd, Gd 

and Se ratio is close to showing that the material has been grown with excellent 

stoichiometry. 
 

Keywords: X-ray diffraction (XRD), Scanning Electron Microscopy (SEM), UV-

Visible spectrometer, Photoluminescence spectrometer (PL). 

 
 

INTRODUCTION 

 

Binary semiconductors of II-VI group attracts many researchers, because of their wide 

range of applications in solid state devices, such as solar cells, opto-electronic devices, solar 

selective coatings. CdSe is an important material which has been mainly utilized for photo 

electrochemical solar cells and opto-electronic devices. CdSe is found to be an excellent 

material with a direct band gap value of 1.7 eV which make them interesting for photo 

electrochemical solar cells, because of their compatibility of its band gap with the solar 

spectrum. Semiconductors doped with rare earth ions are excellent phosphors of high 

efficiency and low degradation in addition to their unique physical and chemical properties 

(Rakov et al., 2003). II–VI compound semiconductors are found to be unique host materials 

for doping of optically active impurities, which exhibit efficient luminescence at room 

http://www.physics-journal.org/
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temperature (Ishizumi and Kanemitsu 2005). Rare earth ions are better luminescent materials 

because of their sharp and intense emission due to their 4f intra-shell transitions. 

 

Experimental Procedure 

 

Thin films of Cd1-xGdxSe were prepared by CBD technique on the commercial grade 

glass slides. Gadolinium keeping their different concentration (x =0.01, 0.02). The starting 

materials used were Cadmium acetate (CH3COO)2.2H2O, Selenium Metal powder and Sodium 

Sulphite. The Triethenoloamine was used to control the alkaline solution of ammonia was used 

to adjust pH of the reaction mixture. To keep the product free from contamination of water 

soluble impurities, double distilled water used as a solvent. To carry out doping definite 

volumes of 0.01, 0.02M solution of samarium oxide and Gadolinium oxide (Gd+2 )  added in 

the separate sets of original mixture of CdSe and then depositions were made separately. The 

films so obtained were washed with double distilled water after deposition. Annealing of films 

was done in the air at a temperature of 400°C for an hour. 

 

RESULTS AND DISCUSSION 
 

X-Rays Diffraction 
 

X-ray diffraction patterns of Cd1-xGdxSe (x=0.01,0.02) thin films deposited on glass 

substrates are shown in Fig.1&2 No impurity phases were observed in the XRD patterns of 

the host lattice. The samples show all the characteristic prominent peak with along an intense 

peak(111) which confirm the presence of cubic structure. Using the XRD data, particle size 

(Dhkl) of Cd1-xGdxSe was also calculated using Scherrer formula. From figure it is observed 

that as a content of Gd2+ increase the lattice constant gradually decrease from 5.05Å to 5.03Å 

this decrease  is not significant. This can be explain on the basis of difference in ionic radii of 

Cd2+ and Gd2+.on the doping the smaller ionic Cd2+(0.97Å) ions are replaced by smaller 

Sm2+(0.96Å):consequently the lattice parameter decreases because of expansion of unit cell 

dimension. The values so obtained for prepared Cd1-xGdxSe(x=0.01,0.02) thin films are given 

in table 1. 
 

        
Fig.1 (a)  XRD pattern of Cd1-xGdxSe (x=0.01)  (b) Gd(x=0.02)  films   
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Scanning Electron Microscope 

 

The effect of rare earth ions doping on size and morphology of CdSe thin films are 

shown in Figure 2(a,b). SEM image shows that particles is homogeneous. The size 

distribution is uniform of films. Morphology of the films shows nano grain remain change the 

shape i.e. ball shaped after doping with Gd concentration. Besides this much agglomeration 

between these grown agglomerations have observed. Moreover the size distribution is narrow 

with reduce size. The reduction in size is also confirmed by XRD pattern which show broaden 

peaks. 
 

 
Fig.2 (a, b) SEM image of Cd1-xGdxSe(x=0.01,0.02) films 

 

Photoluminescence 

 

The PL spectra of grown Cd1-xGdxSe(x=0.01, 0.02) films were recorded at excitation 

wavelengths 280nm and 260nm, respectively. The results are shown in fig.4 (a) and (b) 

respectively. For both samples at different excitation wavelengths, similar emission spectra, 

having peaks at different wavelengths were observed. Remarkable decrease in intensity for 

CdSe: Gd at 800C was observed. From the PL plots of Gd 1% exhibit presence of sharp and 

small high emission peaks in UV region at 249nm. Another emission green peaks indicate that 

DLE (deep level edge) at wavelength 563nm(2.19eV). It is clear that of presence of Gd3+ ions 

in to CdSe lattice. In visible region sharp band, cantered at 563nm covering range 550 -650 

nm has observed. 

Similar PL spectra of CdSe doped with Gd 2% grown at 800C also has been observed. 

When sample was excited at 260 nm, only one emission peak are observed.  Most intense 

emission peak are observed visible region at 566 nm (2.20eV). Whereas the emission peak at 

566 nm in visible region is expected due to deep trap level transitions corresponding to 

interstitial cadmium or selenium vacancies. 
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Fig.4 (a) PL spectra of Cd1-xGdxSe (x=0.01)  (b) Gd(x=0.02)  films 

 

Table1. Structural parameter of Cd1-xGdxSe(x=0.01,0.02) thin films by using XRD 
 

Parameter Gd(x=0.01) Gd(x=0.02) 

Bragg’s angle(2theta) 25.75((Ist Peak) 

42.44(IInd Peak) 

25.70(Ist Peak) 

42.60(IInd Peak) 

d (spacing)Å d1=3.440649 

d2=2.08676 

d1=3.43555 

d2=2.07886 

FWFM(degree) 1.75 1.91 

Particle size(nm) 47 43 

Lattice parameter (a)Å 5.05 5.03 

Lattice strain   

Unit cell volume(cm3) 128.78 127.26 

Dislocation density (M) 

x1014lines/m2 

4.515 5.451 

X-rays density 19.73 19.89 

 
Table.2 PL Parameter of Cd1-xGdxSe(X=0.01, 0.02) films 

 

Parameter Gd(x=0.01) Gd(x=0.02) 

Excitation wavelength (nm) 260 280 

Emission in UV region / NBE 

Emission with color 

249 - 

DLE emission in (nm), 563 566 

Traps/Defect level emission Absent Absent 

 
CONCLUSIONS 
 

In this Present work we have shown that Cd1-xGdxSe films have been successfully 

chemically deposited on glass substrate in alkaline medium. From the XRD pattern confirm 

polycrystalline nature with cubic phase. It is observed that as a content of Gd2+ increase the 

lattice constant gradually decrease. This decrease is not significant. The FE-SEM confirms the 

uniform spherical distribution of particles in nano range. Optical studies confirm that energy 

band gap was decrease with increase the concentration. There is a band to band direct 
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transition. On Gd2+doping films confirm that surface states related emission peak shifted to 

higher wavelength, while intensity of peaks increased on increasing with doping content. 
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