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Abstract: Co doped CdSe powder samples were prepared vikrstatie reaction route. In the present study
the effect of Co doping on structural, optical amaignetic properties has been studied. X-ray diffsacstudies
showed the formation of hexagonal phase of wurttitecture for all the samples. Optical studiesnsttban
increase in the band gap with increasing Co conagon. Magnetization measurements showed a hystere
loop and confirmed room temperature ferromagnetis@o doped CdSe powders.
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I ntroduction

In recent years the scientific community has betmaaed by the elite physical properties of dilute
magnetic semiconductors (DMS) and their wide spia@aglication in the spin based memory devices. @hes
materials can be used efficiently as a source jetimg spin-polarized carriers into semiconductamsl spin
valves [1, 2]. DMSs are conventional non-magnegimisonductors doped with magnetic transition metas
such as Mn, Cr, Fe, Co, Ni etc [3]. These partlyssitution of the transition metal atoms into tlmmmagnetic
semiconductor results unique physical and magmpetperties [4]. Among II-VI semiconductors, CdSerse
of the predominant candidates, which shows an alptiand gap of 1.75 eV and exhibits n-type condiigti
The present work aims at the synthesis of Co-dopd8e powders and, investigations of their optical,
structural and magnetic properties.

Experimental

Co doped CdSe powders with Co concentrations @f%4 and 8 at.% were synthesized by standard staig-s
reaction method. Commercially available Co, Se@d8e ((M/S Sigma-Aldrich 99.999% purity) were ussd
source materials. Appropriate quantities of fregitlgpared CoSe and CdSe were mixed and grounduituso

for 16-18 hours to ensure homogeneity. The groundder samples were loaded in a closed quartz téibe o
diameter 10 mm and length of 20 cm, which was essdoinside a outer protective quartz tube having a
dimensions of 2.5x75 cm followed by sintering adBD for 6 hours under a pressure of Hobar using a



N. Madhusudhana Rao et a//Int.]J. ChemTech Res.2014,6(3),pp 1984-1987. 1985

rotary pump. The complete set up was placed inzbotal tubular microprocessor controlled furnacke T
sintered Co doped CdSe powders were subjectedifi@resht characterizations. Powder X-ray diffraatio
(XRD) patterns of all the samples were recordechgqugBruker, D8 Advance) diffractometer. The room
temperature diffused reflectance spectra of thepbssmwere recorded using double beam UV-Vis-NIR
Spectrophotometer (Jasco V-670). Magnetic measumsmeere carried out with a Vibrating Sample
magnetometer (Lakeshore VSM 7410).

Results and discussions
Structural properties
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Fig. 1 X-ray diffraction pattern of pure and Co doped Eg®wders

XRD patterns of pure and Co doped CdSe powdersharen in Figure 1. All the diffraction peaks ardemed
and found to be well matched to wurtzite strucafr€dSe having hexagonal phase which is in goodesgent
with the (JCPDS card no. 77-2307). No traces otldsters or cobalt oxides are detected withinstesitivity
limitation of XRD. The crystalline nature of thensple increases as the Co concentration increakessHift in
the peak position has been observed with increagSomdoping concentration which indicates the inooagion

of Co in the CdSe host lattice. Figure 2 shows theation of lattice parameter with increase of Co
concentration. The lattice parameter of the pud @o doped CdSe powders found to be decreasedtlvéth
increase in Co concentration. This decrease afdapiarameter is due to the lower ionic radius of' (.72A)
ions as compared to €d0.97A) ions.
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Fig. 2 Lattice constants of pure and Co doped CdSe panadea function of Cobalt concentration ‘X’

Optical properties

Fig. 2 shows the diffuse reflectance spectra oé aund Co-doped CdSe powders. The bulk CdSe has a
bang dap of 1.78 eV corresponding to absorptionelemgth of 697 nm. However, with Co doping the blue
shift has been observed. This can be explainedibgitgm confinement of electron-hole pairs (excitpwhich
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is dominant when the particle size is less thanamnparable to the Bohr exciton radius of the bulitarial.
The Eg value has been found to be increase witddping concentration from 1.75 to 1.79 eV which ben
attributed to decrease in particle size.
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Magnetic Studies
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Fig. 3 M-H loops of pure CdSe and Co doped CdSe powders

Fig. 3 shows the moment versus applied magnetid §Md-H) hysteresis loops of pure and Co-doped
CdSe for 4 at.% and 8 at.% alloy powders at roanpegature. The pure CdSe showed diamagnetic behavio
due to its intrinsic diamagnetic nature, whereasGb doped CdSe samples exhibited a clear hysidoesi. It
was observed from the above Figure 3 that as theddeentration increases a weak magnetic moment is
achieved with magnetization @Mvalue of 12.00x1® emu/g and 5.46x10emu/g at 4 at.% and 8 at.%,
respectively. It can be inferred that the ferronsigm in doped CdSe samples may be originated ftam
carrier mediated exchange interactions betweercdiged carriers of the host and the localizedidsspf the
Coions.

Conclusion

A systematic study of structural, optical and madigneroperties of Co 4% and 8% doped CdSe
powders are carried out. Results of XRD, UV-VisRNand VSM measurements reveal that particle size
increases as the doping concentration of Co ineeedshe band gap of the Co doped CdSe samplesgacte
with the increase in the dopant concentration. Tiegnetic measurements exhibited room temperature
ferromagnetism in all the Co doped CdSe samples.
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