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Abstract

Herein we repon mirmsic Enomegnetism in 8 iwo-dimensional leyer for the hexagonal monalayer of CsTe based on firsi-
prisciples caleubatnons. The aim af this work is (o explore the sooctural, elecronic, megnetss, and opical properties of the
maonalayer of CsTe. To achieve this gosl, we sysiemaomlly imestigaie the effea of bioxial sirain wed electric field on the
eleciranic ond magnetic properibes of the CsTe. Monalsyer CeTe has a half meiallic (HM j propenty, and the mepnimide of
the magnetic minmem b agqual oo 1 gy for each unis o=l Under the infoeoce of biaxial strein the size of the energy gap in
ihe spin-up channe] decresces onder ensibe stmin ond increses; under compressive smin The magnetc mnmend valaes
shorw no change. and therefore, the HMW behavior can be mainininead for larger straims. The elecirc Gield s o cdear effec on
the energy gap when the eleconic field moeases o E = =06 Yiam. which desnoys ihe HM chomcersaic since (be mapneic
mament of the O i incressed far more than the Te mismeni. snd the Te has a lege effect on achieving ithe H& propemy.
The cabculated opical properties indicaie that the invessigned material 35 5 good candidate for applicagions refated o micro-

electronic onid opeelecironic devices.
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Introduction

Spimronics is a promising ledhnolagy fuor the development
of the nexi gererution of infarmaton sechnoloey due do iis
impressive chamciensocs in ransmiting information ond
emergy consumplian. The nuierialy used in the manufscr-
ing of these devices require high spin polaroation (5P} for
thee sake of impriving their efficiency and unligy. Among the
mioe impsortam apqlications are the spon valve, the spindfilier.
amd the spin dicde ' Half-meaflic { HM) masterials are mosi
desirohle in the mammiboturing of spimroonc devices, os ey
carry hgh spin poliriestion eqml o [ for the spin of the
electrons @ the Fermi level and hove 1wn diferens spin chan-
nele, .6, T amd | . One is comdoctive. and the obher is sither
semicanducting or insulning depending an the width of the
encrgy gap.’ So fur, HM materials have been employed in
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a three=dimensional (30 compoand foron, such as Hesler
alloys.” ransition-metal prictdes and chaloogenides.” dou-
ble perovskites,” and tramsition-metal oxides.*'" The HM
praperty in the practical messurements: of compounds s
usumlly verified using spin-resolved phoaoeleciron spec-
wrascopy,” spim-polarized electron unnebing.'' and Andreey
reflection. "' In recens years, researchers have increassd
their interest theoretically and practcally 1o desoribe and
prepare iwo-dimeniional (20 materisls; eepacaslly simce
the discovery of graphene " harophene,™ hexagonal baron
mitride &-BN," and tramsition mesal dichalcogenides. ™
Despite the rapid expansian af the family of 20 maieriaks,
& fermmagnetic HM mpisheet is still missing. The exei-
ence of 20} H¥ materials remains conmoversiall from an
experamenial poing of view, despise the existence of weversl
theoretical samfies that describe the properties of the HM
maierials representing o 30 compound.

In the bufk srociure, the metal monochaloagenides (such
aa (3a%, GioSe. InSe. snd GaTe) are layened mabenizls con-
sisting of meial @ chalcogen aioms limked by a covalens
bond with panomeser-thick bayers coupled by weak iomic
bomds sl van der Waal foeces ™ Like graghene, these mare-
rials can be diluredf 1o form 20 orystals, This siale can be
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