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ABSTRACT

This work is devoted to the study of the octahedral distortion in the
Sm0.6Sr0.4MnO3 composite and itsinfluence on the el ectromagnetic trans-
port (colossal magnetoresistance CMR). Comparison between the MR of
Sm, S, ,MnO, whichwas prepared in different Laboratories (Cairo Univer-
sity, CU, and Petersburg Nuclear Physics Institute, PNPI) was held. In both
it was prepared using the same standard solid state reaction. The lattice
parameters are the samein both samples. However, there are differencesin
MRvalues. At T = 84.4K, MR measured at PNPI is81.7% at magnetic field;
H =2.4T while MR measured at CU is90.7% at magneticfield; H=2T and

96.4% at H = 3T. Thetilt angle of MO, octaherdafor both samples cal cul ated
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and has different values. This may lead to deviation in the MR values.
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INTRODUCTION

In recent years, there hasbeen alot of interestin
rare earth manganese perovskites dueto their techno-
logica applicationsand thefascinating physica phe-
nomenathey exhibit, such as clossa magnetoristance
(CMR), metd-insulator transition (M1) and chargeor-
dering (CO)*3l, These compounds could beused asa
magnetic soragemedia(RAMsof computers) and mag-
netic sensors. The general chemical formula is
RA _MnNO, whereRisarareearthelementandA is
adivalent element. These compounds are known to
crystallize with the orthorhombic distortion of the
perovskite-likestructure™. The R sitesare surrounded
by quitedistorted 12 oxygen atoms polyhedron while
the oxygen octahedral aroundtheMnonesarelessdis-

torted. When an octahedronistilted in some particular
way, it causestilting of thene ghboring octahedrd®. This
tiltin octahedra isvery important in defining the mag-
netic and el ectric exchangeinteraction between transi-
tionmeta element e, and O 2p orbitalsof suchacom-
pounds. Thefirst order approximation of tiltsare de-
finedinref.[ accordingto thefollowing formula: [b] tilt
~ (180-a)/2 and [(] tilt ~ (180-B)/2 where o and 3
are /ZMn-0O1-Mn and ZMn-0O2-Mn angles, respec-
tively. Theseanglesarethebasic parametersinthemag-
netic and the el ectric transport behavior in thiscom-
pound becausethey governtheinteraction betweenthe
twoMnions.

A comparison betweentheMR of Sm_ . Sr, MnO,
whichwas prepared in different Laboratories (Cairo
University, CU and Petersburg Nuclear PhysicsInsti-
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Figurel: Crystal structurerepresentation of Sm S |
whichisprepared at CU

TABLE 1: Lattice constants and Mn-O bond lengths of

MnO,

Sno.esr O.4M n03
a b ¢ Mn-O1 Mn-O2 Mn-0O2

SMpeSrosMnO
0T A A A (A (&) &)
Sample No 1 (CU) 5.4347.6815.465 1.934 2.035 1.819
Sample No 2 (PNPI)5.4357.6615.433 1.951  1.960  1.940

tute, PNPI) ispresented inthiswork.

EXPERIMENTAL

TheSm, Sr, MnO,was prepared using standard
solid state reaction method (in both Cairo University
CU and Petersburg Nuclear Physics Institute PNPI
Laboratories). Thedetalsof preparation and resistivity
measurementsin both Laboratoriesaregiveninref 167,

RESULTSAND DISCUSSION

Thecrysta structureof Sm, S, MnO, (prepared
inboth CU and PNPI) hasthesameorthorhombic struc-
ture of space group P___ (Space group No 62). The
crystal structureof Sm, Sr, MNnO,whichisprepared
at CU isrepresented infigure 1. Thelattice parameters
and Mn-Obondlengthsof Sm, Sr, MnO,aregivenin
TABLE 1.

Itisclear that, thereisagood agreement for the
|atti ce congtantsin both sampleshowever, adifference
wasfound only inthebond length of Mn-O. Thisde-

Wotervioly Seience mm—

=]

MR, %

(=]
L L

5 05
.—-—"'"

I . H=ZTCU
® H=3TCU
A H=24TPNFI

8

50 100 150 200 250 300
TK
Figure2: Magnetoresistanceof Sm  Sr ,
applied magneticfields

viaionintheresult of thebond length can beattributed
tothedifferent valuesof theoctahedrd tilting (MnO,).
Thetilt of MnQO, is cal culated according to the well
knownformulagiveninref B, Thetilt anglesof sample
No 1l are[b] tilt ~6.8755° and [] tilt ~1.05725° and
they havesmall values compared with those ca culated
forthesampleNo 2; [b] tilt ~10.65° [c] tilt ~10°. This
isan indication that in the sample No 1 thereisless
distortion ontheM O, octahedron thanthat inthe Sample
No 2.

The MR isdeduced from theresistivity measure-
ments (inthepresenceand theabsence of themagnetic
fidd) giveninref.[®7 according to thewel | knownfor-
muld®;

MR=[(p,-p,)/p,]x100, %

TheMR of Sm, Sr, MNnO,(SampleNo 1) ismea-
sured asafunction of temperatureat different magnetic
fidds, 2T and 3T andisillustrated infigure 2. Itisquite
clear that colossa magneto-restance CMRisobserved
a temperature T =70K; CMR vauesa magneticfieds
for sample No 1 at 2T and 3T are 97%, 98.7%, re-
spectively. The precedenceinthiswork istheremark-
ablevalueof MR at T = 260K (not so far from room
temperature) where MR takes the values 69.4% and
83.3% for magneticfield valuesat 2T to 3T, respec-
tivey.

Itisworthwhileto compare M R measurements of
Sm, .Sr, ,MnO,with those reported by S.M.Dunae-
vsky et. a.[. They obtained an MR valuefor sample

MnO,at different
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No 2 at magnetic field 2.4T whichis81.71%at T =
84.4K (Figure 2). Moreover, their curvein figure 2
showsadecreasein MR withtheincreasein thetem-
perature. Inspiteof both Sm  Sr, MnO,sampleshave
thesamestructure (lattice congtant ared most the same)
and are prepared using the same method (solid state
reaction) they have different MR values. Thethermal
treatment during preparation, are not the samewhich
may lead tothedifferenceinthetilt of MnO,octahedra
and henceintheMR vaues. Itisasowdl knownthat,
the exchangeinteraction betweenMne and O 2_or-
bital isgoverned by the Mn-O1-Mnand Mn-O2-Mn
angleswhich arethebasic parametersin determining
the magnetic and the el ectronic behavior of thiscom-
pound. Sowe can concludethat thelessdistortionin
the MnO, octahedrain sample No.1 leadsto thein-
creasein CM R va uewhich became morethan the cor-
responding valuein sampleNo 2.
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