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Determination of the Electronic Structure and Density of Electronic
States of Orthorhombic Lacro; Ceramic in the Framework of Density
Functional Theory (DFT)

S. Hosseini*'2, H. Salehi? and M. Servatkhah!

'Group of Physics, Department of science, Shiraz University
*Group of Physics, Faculty of Science, Shahid Chamran University of Ahwaz

Abstract In this work, the structural and electronic properties of orthorhombic LaCrO; were theoretically
investigated. The calculations have been performed using a Full Potential-Linearized Augmented Plane Wave (FP-
LAPW) method in the framework of Density Functional Theory (DFT) with various Approximations (GGA96, LDA,
LSDA) using Wien2k package. The lattice constant parameters used in this work are a=5.48A°, b=7.76 A°, c=5.15 A°
for orthorhombic structure. The structural properties such as lattice constant, bulk modulus (B), compressibility (kv)
and the magnetic moment on the Cr site ( ,, (cr) ) have been studied in different approximations mentioned above. The

calculations have been performed in two cases, (I) considering spin-orbital coupling and (II) neglecting spin-orbital
coupling. The obtained results show that using GGA96 with spin effects is in a better agreement with other theoretical
approximations. Besides, density of electronic states has been studied in orthorhombic LaCrO;. The results show that,
there is a strong covalent band between O-O, Cr-O and La-O.

Keywords Lacro3 Ceramic, Full Potential-Linearized Augmented Plane Wave (FP-LAPW), Bulk Modulus, Density
of Electronic State, Density Functional Theory (DFT).

Sl )|.>a..\.€.9*
s os S p ke 5Ly s o8 et 1 G

smyhosseini@yahoo.com:,Kely V1) VY0 il



VAN OLT F o led o) s — ¥EY

.&ﬁj}j}}ljlﬁ))L&CI‘O; JL“\;-LMJ;-UJ)LN\JS.&

i LDA e JBs 8 GGA6 «il; rass
elil WIEN2K i385 5 LSDA el ase J&s
Sl gl Ol ool 5 4Kl glacul Lol an S
Sl C20/0VA 5 BVVVA @0/NA L il Koy 53l
S O5eS) 5 05 Y slagsl i (e 85 plad [AY]
s> Ry (Cr) =V/Avau Ry (La) =Y/vau L ol
Wl bl 8 W ol Ryp(0)= 1avau
ol w3 el 88 gt 5 T W db w e sl
S SiA ey S od b gl I bl sl
A3 ARy plesie 5 b b g0y xSl o ol
Yoobas ad ol 515 o550 Gl gl Sen s w S
S T A IS S I R e
el et M5 ST e V0N (oS ol
S Kol Gl 8w a8 s abi 000 sl
‘ﬂlji«.a B2AB] RSOV Y WY k-mesh(VxVx\+)
53 1 bl slaes bl onl s ORIl RK

ax
S o J 28 Sl

andle _\

S8 CSusy Jrle Lol SO ey S pslsY
x5 Jlol Hlstle sdalice BB glos 55 [V ] <l ABO;
el O jltle 5 el Ko A 0555 S5 53100 s
Sl @ los Gl Loy opd o bdd S sosl 4
sl @ QACK (YL los o 5 S o oS s
LV 55000 Jids oS

3 bl 3 ST (losle (palls a5 oY
ey gl s Ol 4ol YOK S gles LG g
gmbwrwuu;uu)lx&“m ol s S S
e bl Gmmmen [TV] 3003 3 9my (bline ol o
AL s Lo LIBIL &S AL e p g5l pallbt oy S
osle pl o3 sbes [T Al e il ceS 5 ol Lo
ol pslie 5 S s s Sl YOro°C ssus s
o]

shasdlal Olgeas ol i il b Sl s 4l
oslizl (SOFC) dol stemS| o gon slad shor 53 J51s
slgn 5l 5l S boaSuy Ole 5o O 5 253 0
oslinal 35 a5 Sl 0355 g0 iy CO 0yl eS| (51
Sasa g 5580 Sbtla gl |y Aty Jghe )V ISSS ] 555
IV] das o OLES oS 5 o

bl plosil 525 ¥

Lo Bloye oo gl il Olls

@S e S A A Oyl 3 JelS ol
Sl Sean 8 S s b S el s s s
et e oy, E L O O 65 5

1. Catalysis.
2. FP-LAPW.
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