Pis’ma v ZhETF, vol. 116, iss. 7, pp. 442 – 442 © 2022 October 10

Half-metallic ferromagnetism in Co doped CdS diluted magnetic semiconductor^{1)}

D. Saikia^{+ 2)}, Sugam Parnami^∗, J. P. Borah^∗

+Department of Physics, Duliajan College, Dibrugarh, 786602 Duliajan, Assam, India

∗Department of Physics, National Institute of Technology Nagaland, Chumukedima, 797103 Dimapur, Nagaland, India

Submitted 17 August 2022 Resubmitted 24 August 2022 Accepted 25 August 2022

DOI: 10.31857/S1234567822190053, EDN: khsmvq

In the present study, magnetic properties of Co doped CdS has been investigated by first principle calculations using GGA + U approximation. The study reveals the ferromagnetic ordering of Co doped CdS at lower concentrations of Co, whereas, at higher concentrations, the antiferromagnetic interactions dominate. The observed ferromagnetic nature in the present study is not due to the presence of any secondary phases as confirmed by the purity of phase revealed in XRD spectra [1]. The magnetic dipoles located on the surface of the nanoparticles having higher surface-to-volume ratio play a crucial role in the formation of the ferromagnetic state. At lower concentrations of Co, a large number of magnetic dipoles are located at the surface of the nanoparticles which tends neighboring dipoles align in the same direction. Subsequently, a prominent ferromagnetic nature is observed for the nanoparticles [2, 3].

The electronic structures reveal the half metallic character with spin up state being semiconducting and spin down state being metallic signifying 100 % spin polarization [4]. The corresponding density of states of the Co doped CdS system shows reasonable p−d hybridization at Fermi level between d states of Co ions and p states of S ions, which implies half metallic ferromagnetism of CdS induced by Co. The estimated de-

1)Supplementary materials are available for this article at DOI: 0.1134/S0021364022601725 and are accessible for authorized users._{2)}

e-mail: dipraj.saikia7@gmail.com

fect formation energy of Co doped CdS was found to be −1.10 eV, indicating that the dopant is easily incorporated into the host lattice. The smaller value of formation energy promises superior stability and indicates that Co doped CdS can be easily fabricated experimentally [5].

This is an excerpt of the article “Half-metallic ferromagnetism in Co doped CdS diluted magnetic semiconductor”. Full text of the paper is published in JETP Letters journal. DOI: 10.1134/S0021364022601725

1. S. Kumar, C. L. Chen, C. L. Dong, Y. K. Ho, J. F. Lee, T. S. Chan, R. Thangavel, T. K. Chen, B. H. Mok, S. M. Rao, and M. K. Wu, J. Alloy. Compd. 554, 357 (2013).

2. B. Poornaprakash, D. A. Reddy, G. Murali, R. P. Vijayalakshmi, and B. K. Reddy, Physica E 73, 63 (2015).

3. G. Murali, D. A. Reddy, B. Poornaprakash, R. P. Vijayalakshmi, B. K. Reddy, and R. Venugopal, Physica B 407, 2084 (2012).

4. S. F. Rabbani and I. B. Shameem Banu, Comput. Mater.

Sci. 101, 281 (2015).

5. H. Q. Xie, L. J. Tang, J. L. Tang, and P. Peng, J. Magn.

Magn. Mater. 377, 239 (2015).

442 Письма в ЖЭТФ том 116 вып. 7 – 8 2022