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Abstract

Giant magnetoresistance (GMR) occurs in a magnetic tunnel junction between magnetic and nonmagnetic materials,
such as a ferromagnet/normal metal interface. This resistance can block the spin current across the junctions.
Thus, this topic is an interesting and timely research project. An increase of this resistance embeds the spin-flip and
non-spin-flip potentials at the interfaces, and increasing the number of material layers in the junctions.The application
of this resistance is used to control electrons across the junction to produce quantum states to store information in
computer devices. This field is called spintronics, and concerned with the study of control and manipulation of spin
degrees of freedom in solid state systems. Moreover, there are other requisites that affect the GMR as well, such as

material property and spin orbit coupling of conduction particles in the junctions.

Keywords: Giant magnetoresistence, spintronics, magnetic materials
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Figure 1 (a) Shows evolution of computers and

devices,and (b) a decrease of device size
but higher efficiency about information (ﬁm:

http://www.thaigoodview.com)
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Figure 2  Shows an increase of the number of transis-
tors as a function of year within Moor’s law

(ﬁ 47:http://www.metaverseroadmap.org)
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The magnetoresistance in Fe/Cr/Fe structures was found by Prof. Peter Grunberg and Prof. Albert

Fert'~® when (a) — (b) shows the structure of Fe/Cr/Fe double junction syatem and the result of Giant

magnetoresistance measured by Prof. Peter Grunberg, respectively. Figures (c) — (d) are for Fe/Cr/Fe

multilayers and the results of Giant magnetoresistance measured by Prof. Albert Fert, respectively.
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Figure 4 Shows the magnetization directions in Fe/l/Fe structure when (a) is for parallel configuration, but (b) is

for anti-parallel alignment. In the second row, the density of states of electron of minority-spin subband

N, (E) and majority-spin subband N, (£)in ferromagnetic material are shown for parallel and anti-parallel

alignments, corresponding to figures (a) and (b) in the first row, respectivly.
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Plots of total conductance spectra G,

Figure 5
as a function of spin-flip scattering Zf with
various values of non-spin-flip scattering Zo in
the junction between ferromagnet/normal
metal interfaces. Each peak refers to a
maximum value of the conductance, cor-

responding to the condition of Z ~ Z, >

HaNINH luawuaaﬂmaa;dLm pwlai ghlaanen
JOUADLULRDITLG aimﬂwﬁﬁqW\Iaﬂmwmummﬂam
UNAWUIN N DILA LA WIZWAIINUANTA bivinlwnInsy

J Sci Technol MSU

BesTiumaufians s U msesde sansaRNAANY
UM WLTILILARA ILTWAEINY LasaInNNdIwNIn
Fansniisannidiernaesndsnudndfisosdarizasdng
ﬁ@h@mﬁuvlsjmﬂﬁagﬂﬁ 6(a) Foiufiindszwanaleann
Lfiaﬁwmmﬁﬂﬂﬁﬂmamiauuuﬁazgﬂﬂ@Laual,fiaﬁms
Twdsnudnsaiianvnwatuaouiamadnaninsm
samiaé’auamiugﬂﬁ 6(b)*

ﬂéﬁﬂ(ﬂ&lﬁ?ﬂ ow Aaudl A FANEUNWE
uwiindnlusesdaszniteiaquasuunuauaslanzlnd
munsouiunazan ldlasnszuinmsildeunednsduda
mslandsnuendavnlfiAnnnnssseunsetng m ises
@ias:mwﬁaqLwaﬂnmﬂmmmmﬁdﬁmaaiamia o)
mnﬁm‘hmu%umaa%’aqLWaﬂsmeumLaziamLmu
Undlusaude amavl,sﬁmmgé'\m:ﬁdmmﬁu’hmnﬁu
snwntulusesdavzvinldszuuiianududanundsin
nanfs MmInuaudul g ez ldrantnssnniialu
dnnejusznisainigunniais @T'ml,mﬁmu’%ﬁydm
Ingluszozndsdsaniuimafudranuduniug
LL&imﬁﬂiﬂmemwﬁmﬁmmnﬁ'uﬁwmu%umaﬁaq

waslsuuniuauazlavzlusosda

G total

Figure 6

Plots of total conductance spectra as a function of (raw a) non-spin-flip scattering Z1 at the first interface

with various non-spin-flip scattering 22 at the second interface and (raw b) spin-flip scattering qu at the first

interface with various spin-flip scattering Zf2 at the second interfacein the junction between metal/

ferromagnet/metal double junction system.”
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