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Half-merallicity of (00 1), (1 10j and {11 1) surfaces of zinc-blende
MnDBi and their interfaces with HeTe: A first-principle investigation
Jabbar M. Khalaf Al zvadi*", Nihaya H. Abdul Wahhab*, Kai Lun Yao "™
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ATl e e Sl ol o b et o s ges e e boes of Bl o (T T 10T T 0 arat
100 1] surfaces of aneblende manganese b ano the MaBifpeTe (00 2ne (110 smerfan
amdemaien, In case of the bu'k dhe compeoml exhibits hal=metalliciy wich an energy gap of 127 eV
niriy-spin direczion at e cquliibaum lattlee consmang of 6412 4 The resulis show that the
ell=mrziiony ol dus bulk bowel presemvid on L surfacss cnedered B cgeepl o the 3-
sorrrltated (00 1) and Ne-sesinlnated (1 11) surfaces. Morecver, e find that the spln magnets
momiznts at the J1 11 1C0 1) and (1 10) seifaces incesse compared b those of the bulk MnblL winle
hiey cecrease on the (110 (007 and 1 10) subserfaces. As we calruline the adhesion energy, it is
oyl o be the mozt stable 1otesface, We find out as will thel the 3-Te00 | confipuration 5 the most
szabs bretwean the twe possibile coaflgarathons of the MaBiHETe (0.0 1 interfzce. Regettably, inverfacal
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Halt-metallic (1IM) ferromagrets which display metallicy
splely b e of the twn spin states aad ae gwaized 1o show g
e smn pelamzanion amund the Fermi enetgy, 368 28N s (he
most promising canthidates ol spintronws matenals | | . Spintromcs
hove grmacred] comsidenable arrenninn s rhey display onkgoe
apportinines fora new geestation of malifumerional devices thar
cmploy conventoial charge-based  morgelectromes wath the
addition of the spin degree of freedom 3| The correlation of an
RICTETOTE CRArge 10 sSPInning nasied o such interesning impiemoen-
wations as “zpin feld inflizoce gaesistoes (11" “spooovalves: a]"
Aol == bars (5]

Groot and fos cellaborators first detected the [TM fsrromagnet
i othe nall-lewsker compound NiMash bl Thercatter. several
kinds of alloys, such as the hall- and full-Heusler alloys 7-9),
perovsiate 10, rutde stmucture. (0, |11 the iransition-mital
puictide: apd chalcogenides (1213, and some diluted naspstic
sernicontdiiriors have Been fonwd to ke HM fesromagners | 1215)
The spui amection from the lerromagrel 1o semuconductors
L lis wiel-conuductiog Tel gt withd Jngh Cunle lediplia-
ture-and a high spin polatization’ | hall mewallic) Interestingly,
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MiBi s a pesledt candidale asqg spie wpecto heeause of it lugh
Cuve fempemtore. lish cosrorvty with rectanenlar hyderesis
looq, iarge perpendicwiar toom fempesature antsotropy Mo thin
Fiiis, potential to be bal D meratbo o the 2ine-Dlende (Z8) struclune,
Jerl stanle fermamasnenr phase m o the NiAs strocmme | 5]

I the past years, there has been & growing imierest in dijutzd
magneEne semicondiactors, far (hey are prormsieg materials foe
ervarive spin hioses) deviess. Soeme thearetical eatenlarions have
predicted that Mogiwould exlubata Fall-meiatlic lenonaguetism
inthe 28 grructure [ 17 190 In hath metallic sygrems, tereis only
one Joctrote spin dircouon @ the Fermy leve! and subsoguently
stch systems possess wiigue charoctenstics and are the ded] cons
psiids o s i =lel toaic devicss T theolstical stdtbes of Mo
priictdes, the inlluencs of uniforin volume chianges on magnebc
propertics has been considered Sieee the bulk 20 struetare of
M alloys is unstanie. the epitaial growth of Mn prictide forma-
tion:of nanostructures, such as nanodots emboddod inosemicon-
ducter  supeilattices witl semiconductors of thin Qlos, s
axpactad o He achisved. Tn ok eases srraing inside the films
rancstructures, superlatticas and multlavess are expected to play
A Clbcdl piohe din Uae stabulity aed otlue Clectionie aind Dnagig b
propertics, So'far, there are many studies on the bulk £B strocture
ol NMnBL but Lo the best of cir knowlcdez the Ml alloy Has never
keen investigared thecretically in the i aof thin fime ar
mutltllayere, Thees propérfiec ars vary lmporfast for practical
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