Chinese Journal of Physics 59 (2019) 281-290

Contents lists available at ScienceDirect

Chinese Journal of

Physics

Chinese Journal of Physics

journal homepage: www.elsevier.com/locate/cjph

Structural, electronic and magnetic properties of new full Heusler
alloys Rhy,CrZ (Z = Al, Ga, In): First-principles calculations

Check for
updates

L. Boumia®, F. Dahmanea’b’*,. B. Doumi*, D.P. Rai’, Shakeel A. Khandy®, H. Khachai’,
H. Meradji®, Ali H. Reshak™"**| R. Khenata”

@ Département de SM, Institue des Sciences et des Technologies, Centre Universitaire de Tissemsilt, Tissemsilt 38000, Algeria

® Laboratoire de Physique Quantique et de Modélisation Mathématique (LPQ3M), Département deTechnologie, Université de Mascara, Mascara
29000, Algeria

€ Faculty of Sciences, Department of Physics, Dr. Tahar Moulay University of Saida, Saida 20000, Algeria

d Department of Physics, Pachhunga University College, Aizawl 796001, India

€ Department of Physics, Islamic University of Science and Techonology, Awantipora, Jammu and Kashmir 192122, India

f Laboratoire d’étude des Matériaux & Istrumentations Optiques, Physics Department, Djillali Liabés University of Sidi Bel-Abbés, Sidi Bel-Abbés 22000,
Algeria

8 Laboratoire de Physique des Rayonnements, Département de Physique, Faculté des Sciences, Université Badji Mokhtar, Annaba, Algeria

" Department of Instrumentation and Control Engineering, Faculty of Mechanical Engineering, CTU in Prague, Technicka 4, Prague 6 166 07, Czech
Republic

! Nanotechnology and Catalysis Research Center (NANOCAT), University of Malaya, Kuala Lumpur 50603, Malaysia

3 Physics department, College of Science, Basrah University, Basrah, Iraq

X raq University College (IUC), Al-Estiglal St., Basrah, Iraq

ARTICLE INFO ABSTRACT

Keywords: First-principles calculations based on the density functional theory (DFT) within full-potential
First-principles calculations linearized augmented plane wave method (FP-LAPW) were carried out to investigate the struc-
Heusler alloys tural, electronic and magnetic properties of Rh,CrZ (Z = Al, Ga, In) Heusler alloys. The electron

Structural properties
Magnetic properties
Half metallicity

exchange-correlation energyis described by the generalized gradient approximation (GGA-PBE),
Tran and Blaha modified Becke-Johnson (TB-mBJ) potential and GGA + U (U is Hubbard cor-
rection). The present work reveals the stability of Rh,CrZ (Z = Al, Ga, In) Heusler in Cu,MnAl-
type structure. The negative value of formation energy in Rh,CrZ (Z = Al, Ga, In) alloys indicates
that these compounds can be synthesize experimentally. Rh,CrZ (Z = Al, Ga) are half metal
ferromagnets and expected to be potential candidatefor application in spintronics. However,
Rh,Crln is nearly half metallic behavior.

1. Introduction

Half-metallic (HM) materials are considered to be the most promising one, characterized by a metallic behavior in one spin
channel and semiconducting nature for the other leads to 100% spin polarization at the Fermi level. The HM materials are the key in
terms of technological importance and a prospective component of spintronic devices, in particular, as a resource of spin-injection
into semiconductor substrates. Spintronic is a new form of electronics which utilizes the spin degree of freedom of electrons as well as
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