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Abstract

Using the density functional theory, the electronic,
magnetic and optical properties of Ti2ScGe have been
investigated. The first thing that should be examined
is the stable structure for the full-Heusler compound,
after the investigations, a structure named type a was
considered in the ferromagnetic state. This compound
is studied for the first time in this paper and in the
investigated conditions, it was recognized as a ferro-
magnetic half-metallic with a half-metallic gap of 0.4
electron volts. This compound has several acceptable
factors for its applicability in making spintronics
devices. Such as, half-metallic properties, high Curie
temperature around 1086 K, its stability in the ferro-
magnetic state, and following the Slater-Pauling rule.
Also, the examination of the optical properties
showed that the Ti-ScGe full-Heusler compound can
be further studied as a wave absorber.

Keywords

Full-Heusler Compounds, Half-Metallic Properties,
Optical Properties, Spintronics

*Corresponding Author: hghaforyan@pnu.ac.ir

ol

v

eost o5 a5 St 5 bl g S ol e ]
d S L5 adlae yg0 JB> b 4,kas ) esliel L Ti2SCGe
S5 lp bl Sl 3, 18 ooy p 390 2L & i oyl
b slle otel Jor & oy j) der & ool g plas
Slp S5 ol b )5 el ) ubliseg b el 38 g lsie
390 bulpd )3 g conl 4B )5 adlllas 3y90 Allie ol 535k oyl
oluil &y (636 o B L usbolineg b 518 o Sy loie & o) 2
Slr s 2590 55516 Az S 5 (ol b A lis g (501 04
ool gl ales 10l gyl S5l Cilo 3 e (63,
2 OT OO )lAﬁL, ‘&515 1086 dgd> 5> Yu Lg)?f «lod (d}lé o
oo Sl Sl mlul 056 5l oy 5 ueblitegp s
4 Kl oo Ti2SCGE Jlussn plos oS 5 &S ly lis (Sl oles

2550 )18 ity dalllas 390 35 glgal Bl gic

Sl oty
Sl Lol (s p Caold Glunsn plad SluS 5 (S il

ub”.q:_ Oy Jgf\.mw D.A.'\.mgy *


mailto:hghaforyan@pnu.ac.ir
https://doi.org/10.30473/jphys.2022.65989.1125

1401 bl 5 Jlor A1 by epgd o)k epylan Jlo g ySUlsil aclilades 50

60 230 ol gl (g5l sly s PET oy o3
o1 Jlael 500, 480, JSe alad (551 5 S )
O Comd Oy hungn pled eSSl
Lo cwl 1268 5L S5 5 g90 b b 5
wS P ol lnead pbdl sbgjleag 4 g
i he b ok Jgl adlais 35 calio 8 o
S dlisl ¢ cul oad asle 10 X 10 X 10

ol 0 43,5 L5 ;51075 S 65,30 ¢l

o g
Sy o) g Sy alp ol e S wl
431 d92g Jhiie JlSLo 93 Hlusgn pled slacaS S
Sy skl 93 ol Ti2SCGE Juwgn plos cuS 5 (slp
58 g9 sl (00,8 awlie oa LEJS (il
odly isles 1 US55 auslie oyl jloges D g4 Lt
9> ol > ol oSle 1 Jgaz )5 iman g col 003
L Juols aois cpl Coles ] onds Cond Hlisle
5000) pTi paie ol &S @ g9 Hislo o
5 (025 0/25 0/25) > SC yuaze (0/5 0/5 0/5)
yob 4 wyls 1,8 (0/75 0175 0/75) ;5 Ge yaie
3 i S 35 )l il L IS
A gy sl (IS j5b & Lol tten S35 o1 4 sl
plod S 5 sk sl el )lly gl 5l plos 5
oiles 2 IS5 A gg sl > Ti2ScGe Jluugn

L Cal 0045 03

sl b e g g9 llo 9 (gl polis oSl 1 Jgoa
Ti2ScGe )Lwyb plod S 5

a gy b ey
Ti 000) 000)
Sc (0/25 0725 0/25) (0/5 0/5 0/5)
Ti (0/5 0/5 0/5) (0725 0725 0/25)
Ge (0775 075 0/75) (0175 075 0/75)

7. Perdew Burke Ernzerhof
8. Total Energy

400
plos 5 [1-8] Fylungn o slocaS 5 3] slaJlo
o 290 S o Caols i I [4-11] 7L sa
oo 02l g L Uy @ beuS 5 col sl 518
IR e g 390 Vb, les 5 (g3
J2 4 s ubliasgd lacaS 5 ool ol S
sloys 5 (100%) JolS el idad el
& [1716] Syl syl 5 [12-15] ¢
ygo cnl 4 JolS (Gl a8 iy g0 )
gaw S5 Gl plabd b oS5 & cul
olis 393 5l 636 )18, apl Car Sy 0pb
iy bgle wile gl K0 caa 0 9 dBd
ol 25 salie oS 5 Sl )8, iz ST 0
@ bjluss plos (IS Jged wcul Jb o8 S5
wlad 09,5 g L21 )3l gl g cal XoYZ g0
drg fCC ot Jlos L21 ,sle o sites F43m
o2 53 pilee S ojlul a4y ol jlad sluwly )3 a5 sl
NBTOC Sy S o ol o yolie 5 wlos 87 i

)b

Sl g ublise (S9sdl elgs dlie pl
b ksl eslatwl L Ti2SCGE Jluvgn plod oS
@ op @ a2y bopS e S eyp 00 JB
48y 65 Oygo & 4 ST S5 ol esal Jas
O3l g ol )55 518 ) 3590 (LSl 90
o 250 SH e Caols il dllde cpl 5 L
DS 0 )l

Slawlxo (w9,
gyl poiileS Slusles dtug 1 edlitwl b Sluwl>e
b3S i 5 Sl ol )3 el oas ool [18]
Stused= 5 b sl (GGA) basl, s
g5 Jl by L, 4 Gl fansily ad 5 Canl oid odlats]
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5. Spintronic Device

6. Generalized Gradient Approximation
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2. Bohr Magneton
3. Mean Field Approximation
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1. Slater-Pauling Rule
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5. Intraband Transition
6. Interband Transition
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