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Bulk and surfaces half-metallicity of RbSe with zinc-blende structure:
first-principles study
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Abstract

In 1has paper, the electrome, magnetic, and half-metallicuy chamoenstcs of the balk os well as (01 1y and (001 ) surfaces of
zinc-hland Rb&e compound are explained using the Grsi-principles calcobanions. All of calcalstbons are performed through
GA spprosimsiions, and the resalis reveal thas both the bulk and ends of the sar{oces preserve ihe half-metallic property,
In additeon, the sability of the surfaces is companed. It & discovered that the Rbsermimnmed (1) & the most stablde one
compared 1o other 1erminares. Based on the magnetic chamcieristic compoiatons, the spin magnesic moment of balk is
equal w1 pg, while this value has changed ar the surfaces due 10 the effects of aorface siates. All of the shove- mentoned

properiies mark thos compound & a suitshle promising candidate for spanromcs applicasions.
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1 Introduction

The Geld of spinronics coiginaved {rom manoiechoology
and denoted the mode performed by ebectron spin in solid-
stale physics as well as promasing devices that specifically
exphoit spin properties anddor charge degrees of freedom
| 1=4]. The maerials with the high elactron spin polarization
(P} have now become ihe core of the spimtronics devices.
These materials which are callsd the half-metallic maierials
present both metallic and smicomdacting periomuances. In
fact, they have a semiconducting propesty in the minority
hand alomp with & metallic behavnior in the mapority band
with high electron spin polanzation, = | The half-metsllic
materials ore corsidered as the most Importang condidare
fior mauny opplicotions. In E983, de-Groot was ahle o dis-
cover half-metallic ferramagnet of the half-Heusler NiMnSh
mmd PibInSh maierials |5 Mstenisle soch as Heusler alloys
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gre divided inio half-Heosler alloys such os MalCrts (6],
full-Heusber alloys such as normal Co.TiSn. and inverse
Zr-Rhiza |T], and quaternary Heusler alloys such as Cals
rinSi [E]. while snother type of bali-metallic marenials is
hinary compounds which is separated imio rinc-blende
{7H) [91, rock salt (RS) [ 10], CsC1 [11]. and weontzite (W)
sruciures | 12]. There are mamy compesitions thol hove been
foand i bave the half-meiallic propenty such as mesllic
enadies | 13 and perovekises | 1 4] From the abave, the half-
mexallic {HM) and magnetic properties are cleardy onginated
from Invhridirmion anid s spin exchange of d-electroms of the
transithon mexal, where the maierials thas bave d-electmns. of
the transgion metal have large magnetic momenis. Sonecinres
that dia not commnin & rensitonal metal are knoen 55 the =p
maierinks, which are shown 10 have the HM ferromagnetic
propenty mnd small magneiic momenis sschoas MC (M =1L,
Na. K. Ca. Sr. and Baj {15 18] and MS (M =L Na, and K
[¥9, 20]. 1t has been found ths this type of maienal has a
hagh Curse semperature thai makess it magnetically siahle =
oo iempermure. As the lemperamre increases, this aften
affects the wadsh of the enesgy gap as a result of a lamce
comsiand deformation and a hreakdown of the spin polan.
smticon of the matenial [15, 21). The magnetc prperties in
210 or 3D masenials have long been imvessiganted., inchuding
f. d. ar p-electron magnetism. Maore specially, un inseresa-
ing halfmetal character has been found in some functionsl
marierials {2225
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