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TOM TAT

Hg vat ligu t6 hop (1-X)Lag7CaosMnO; + xLaysSrosNiO, (0 < x < 0,4) dugc ché tao bang
phuong phap nghién phan ung két hop vei u nhiét. Khi tang nong do pha dién moi La, sSresNiO,
trong mau, nhiét o chuyén pha sét tir - thuan tir hau nhu khéng doi (Tc ~ 252 K) trong khi d6
nhiét do chuyén pha kim loai - dién mdi giam tir 251 K véi x = 0,0 xudng 65 K vai x = 0,2. Khi
X > 0,25, tinh chat dan dién cua vat liéu hoan toan thé hién tinh dién méi trong viing nhiét do tir
30 K dén 300 K. Sy c6 mat caa pha dién mdi La; sSrosNiO, da lam giam manh gia tri tir tro
trong viing lan can Tc nhung lam tang dang ké gia tri tir tré cua hé vat liéu (x < 0,25) trong ving
nhiét do dudi Te.

Tur khéa: multi-feroic, nanocomposit, tir tro tir truong thip, manganit

1. MO PAU

Gan day, cac két qua nghién cau vé hiéu tng tir tré tir truong thiap (Low Field
Magnetoresistance: LFMR) da khoi day méi quan tdm dic biét cua nhiéu nha khoa hoc trén thé
gidi vé vat liéu manganite. Hiéu g nay da tro thanh tam diém nghién ctiu caa nhidu phong thi
nghiém vé vat liéu va linh kién dién tir. Néu hiéu tng tir tré (Magnetoresistance: MR) xay ra tai
lan can nhiét do chuyén pha Tc c6 nguyén nhan tir twong tac trao d6i kép (Double Exchange:
DE) Xuat hién trong tur truong Ién hon 10 kOe, thi hiéu tng LFMR lai xay ra trong mot dai nhiét
do rong thap hon nhiét do Tc va trong tir truong nho. Tir tré' ¢ viing nhiét do thap phu thuoc
manh vao d¢ day va ban chat cua I6p bién hat. Piéu nay da dugc khang dinh boi cac két qua
nghién ciru V& tir tro caa vat liéu khdi don tinh thé, da tinh thé, mang da tinh thé va mang epitaxi.
Hiéu ng tir tré hau nhur khéng xay ra trong viing nhiét d6 thap trén cac mang mong epitaxi va
vat ligu kh01 don tinh thé [1]. Nhung hiéu ung nay lai c6 gia tri dang ké trong cac vat li¢u da tinh
thé [2]. Bé nang cao gia tri LFMR, nhiéu nhom nghién ctru di tao ra cac vat liéu to hop gom
manganite va vat liéu dién moi [3, 4]. Trong do, vt liéu dién mobi dong vai tro nhu pha tha hai
bao quanh c4c hat sat tir, lam tang cuong do cao hang rao thé va dién tro suat caa bién hat. Do
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do6 dién tro suat cua vat lidu ting theo, két qua 12 gia tri LFMR tiang 1én déng ké. Ngudn gdc caa
hiéu tng LFMR 1a sy xuyé&n ngam cua hat tai ¢6 spin phan cuc va c6 lién quan dén sy tach pha
trong vat liéu. C6 hai giai phap chinh c6 thé lam ting cuong gia tri LFMR: (i) M6t 1a 1am giam
kich thugc hat tinh thé, dac biét 1a 1am giam kich thudc hat dén ¢ nandmét [5, 6]. Viéc lam
giam kich thudc hat ddng nghia véi viée ting cuong ti phan déng gop cua bién hat. Bing cach
nay, cac tac gia khong chi thu duoc gia tri LFMR cao ma con quan sat thay nhiéu hiéu tng vat Ii
thd vi khac nhu hiéu tng khoéa Culomb cua di¢n tro suat trong ving nhiét do dudi 50 K va hiéu
g Bloch quan sét thay trén dudng do tir nhiét theo nhi¢t do M(T) ¢ ving nhi¢t do thap (i) Hai
la chu dong dwa vao bién hat cac pha thir cap nhu vat liéu dién moi hodc cac polymer dé tao nén
cac vat lidu t6 hop [3, 4, 7, 8, 9, 10]. Trong treong hop nay, pha thir hai da lam tang cuong hang
rao thé, do @6 su chénh léch gid tri dién tro suat trong hai cdu hinh do ¢6 va khéng ¢ tir truong
da lam tang cuong dang ké gia tri cia LFMR. Trong b&o co nay, chdng tdi chu dong dua vao
bién hat pha thuan tir dién moi La; sSrosNiO, nham tao ra hé vat liéu to hop (1-x)Lap7CagsMnO;
+ xLay sSrosNiO, (0 < x < 0,4) véi muc dich nghién ciu anh huong caa 16p bién hat dién moi
La, 5SrosNiO, 18n tinh chat dién, tir va hiéu tng LFMR cta hé vat liéu to hop nay.

2. THUC NGHIEM

Hé vat liéu to hop (1-x)Lag, 7Ca03Mn03 + xLay sSrosNiO4 (LCMO- LSNO) vi0<x<04
dugc ché tao bing phuong phap nghlen phan (g trén may Spex 8000D két hop véi 1 nhiét. Qué
trinh ché tao hé vat lidu t6 hop duoc tién hanh theo hai giai doan. Giai doan mét, ché tao cac vat
liéu nand don pha tinh thé Lag-CagsMnO; (LCMO) va Lay sSrosNiO, (LSNO). Vit lisgu LCMO
dugc ché tao tir cac Oxit La,03, CaO va Mn;O, bang cach nghién phan wng 8 gid, sau d6 u nhiét
3 gio tai 900 °C trong khong khi. Vat liéu nand LSNO duogc ché tao tir cac oxit La,Os, SrO va
NiO bing cach nghién phan ung 6 gid, sau d6 u nhiét 1 gio tai 700 °C trong khdng khi. Giai
doan hai, tron hai pha LCMO va LSNO theo ti 1€ (1-x)LCMO + XLSNO v¢éi 0 <x < 0,4, ép vién
v6i &p luc 3 tAn/cm?, cubi cling san pham duoc nung 3 gio tai 1000 °C trong khong khi.

Gian dd nhiéu xa tia X mau bot cua cdc mau da ché tao duoc do trén nhidu xa ké tia X
D5000 caia hang SIEMENS. Phép do tir @6 phu thudc nhiét do ¢ ca hai ché do 1am lanh khéng co
tir treong (Zero Field Cooling: ZFC) va lam lanh ¢6 tir truong (Field Cooling: FC) duoc thuc
hién trén hé tir ké mau rung (VSM). Phép do dién tré phu thudc nhiét do trong tir truong bang 0
va 3 kOe thyc hién bang ki thuat bén miii do thang hang trén hé 1am lanh theo chu trinh kin bang
héli long trong dai nhiét d¢ tir 30 - 300 K.

3. KET QUA VA THAO LUAN

Hinh nho bén trong hinh 1 trinh bay gian d6 nhidu xa tia X cua hai mau bot LSNO (a) va
LCMO (b) sau khi ché tao hoan thién & giai doan mot. Két qua cho thiy ca hai miu nay hoan
toan don pha tinh thé. Gian d6 nhidu xa mau bot cua hé vat liéu té hop LCMO-LSNO véi nong
d6 LSNO 12 0,0 < x < 0,4 duoc trinh bay trén hinh 1. Tir hinh 1 ta thay, ngoai cac vach nhiéu xa
dic trung cho hai pha LCMO va LSNO ra, ta khdng quan sat thay bat ky vach nhiéu xa nao khéc.
Hon nita, ta khdng quan sét thay su tach hodc dich cac vach nhidu xa cua hai pha tinh thé nay.
Nhitng két qua nay cho thiy ché do xu li nhiét tai 1000 °C trong 3 gio hoan toan chua gy ra
hién twong khuéch tan vao nhau gitra cac pha tinh thé c6 trong mau. Vit liéu thu dwoc ton tai
dudi dang t6 hop cua hai pha LCMO va LSNO.
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Hinh 1. Gian d6 nhiéu xa tia X mau bot cua vat ligu to hop LCMO-LSNO. Hinh nho bén
trong trinh bay gian do nhiéu xa tia X cua hai mau LCMO 1 nhiét 900 °C trong 3 gio va
LSNO 1 nhiét 700 °C trong 1 gio.

Puong cong tir d6 phu thudc nhiét do
trong tir truong 100 Oe cua hé vt ligu to
hop LCMO-LSNO véi hai ché do do ZFC
va FC dugc trinh bay trong hinh 2. Tw
hinh 2 ta thiy trong toan dai néng do
LSNO, cac mau déu cd mot chuyén pha
sat tir - thuan tir tai nhigt do T ~ 252 K.
Gia tri nay phu hop vai cac két qua nghién
clru trude day trén cac mau LCMO co
kich thudc hat nhé hon 1 um [11, 12, 13].
Sy khong thay ddi nhiét do Tc cho thy
khong thé xay ra su thay thé cac ion Sr**
cho ion La** va Ni** cho Mn*". biéu nay
c6 nghia 1a khong thé xay ra su khuéch tan
cua cac i6n trong hai pha LCMO va
LSNO vao nhau. Két qua thu dugc phu
hop vai cac truong hop bién hat 1a Al,O3
[4], ZnO [7], va polyme [8, 9, 10].

Vé6i mau x = 0, chuyén pha sét tir -
thuan tir khé sic nét, trong khi d6 cac mau
cd x > 0, chuyén pha sit tir - thuan tir xay
ra trong mot khoang nhiét d6 rong hon.
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Hinh 2. Buong cong tir 46 phu thyéc nhiét do trong
tur truong 100 Oe cua hé vat liéu t6 hop (1-x)LCMO-
XLSNO do hai ché d6 ZFC va FC.
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Trong ving nhiét &6 T > T, téc do suy giam vé khdng cua gia tri tir d6 ciia cac mau nay cham
hon so v&i mau x = 0. Pay 1a biéu hién cho thy cd su dong gop anh huong cua yéu té bién hat
Ién qua trinh chuyén pha sét tir - thuan tir caa vat liéu. Khi nong 6 LSNO cang cao, trat tu sat tir
khoang dai bi pha v&, cac dam sit tir cang bi ¢d lap ¢ ving nhiét 6 dudi Te. Nham danh gia anh
huong cia ndng do LSNO 1én gia tri tir 46 cua mau, chung toi xac dinh gia tri tir d6 tai 100 K

trong tir truong 10 kOe cua cac mau
v6i ndng d6 LSNO khac nhau. Tir hinh
3 ta nhan thiy gi4 tri tir 46 cua cac mau
hau nhu giam tuyén tinh khi nong do
LSNO tang lén. Hién tugng nay la do
su tang cuong ti phan pha thuan tir dién
mbi LSNO trong mau da lam giam ti
phan pha sit tir duoc thiét lap trong
mau LCMO ban dau. Bong thoi su xuat
hién cuaa pha LSNO ¢ bién hat cang
lam tang thém su bAt trat ty tir tai bién
hat. Nhu vay viéc xuat hién pha thuan
tr dién méi LSNO tai bién da lam suy
giam tuong tac tir gita cAc hat sat tur
LCMO trong mau va két qua 1a lam
giam gid tri tir d6 cua vat liéu.

Hinh 4 trinh bay su phu thuoc
nhiét do cua dién tré suat ctia cac mau
t6 hop LCMO-LSNO c6 ndng do
LSNO khac nhau khi tir truong ngoai
bang khéng. Gia tri dién tré suit cua
cac mau tang rat nhanh khi ndng do cua
LSNO tang, dac biét la trong vung
T < Tc. Nhiét @6 chuyén pha kim loai -
dién moi cua vat liéu giam tr 251 K vaéi
x = 0 xudng 65 K véi x = 0,2. Khi
X > 0,25, trong toan dai nhiét d6 khao
st (30 + 300 K), tinh chat dan dién caa
vat liéu hoan toan thé hién tinh dan
dién méi. Gia tri nhiét d6 chuyén pha
kim loai - dién mdi T, cuia cac mau nay
thip hon dang ké so véi nhiét do
chuyén pha sit tir - thuan tir Te duoc
xac dinh tr phép do tir d6. Khoang cach
gitra hai nhiét do chuyén pha T¢ va T,
tang 1én theo nong d6 cua LSNO (hinh
nho bén trong hinh 4). Su khac biét kha
xa giita hai nhiét do chuyén pha dién va
chuyén pha tir cho thiy cac chuyén pha
nay khong lién quan tryc tiép voi nhau.
Phai ching su ting cuong thanh phan
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Hinh 4 Bién tré suat phu thudc nhiét do cua vat lidu to
hop (1-x)LCMO-XLSNO v¢i 0 < x £ 0,3; khi tir truong
ngoai bang khdng. Hinh nho bén trong trinh bay sy thay
ddi cua T¢ va T, theo nong do LSNO.
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dign mdi LSNO da lam giam ti phan pha sat tir dong thoi 1am yéu di trat tu tir khoang dai trong
vat ligu. Co thé day la nhitng nguyén nhéan chu yeu gay giam manh nhiét do T,. Su c6 mat cta
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[14] va Das [15], chung t6i cho rang su -

bt trat ty tai bién hat va su ting cuong 150

pha dién moéi cua LSNO trong vat liéu -

LCMO-LSNO da lam cho dién tro bién 100

hat 16n hon dién tré noi hat. Tai bién hat, a

[6p dién mbi LSNO dong vai tro nhu 50
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dan méi song song véi kénh dan cua T T =y - |
LCMO. Pdng thai 16p dién mdi LSNO 50 100 150 200 250 300
c6 vai trd lam cd lap cac lien két truc T (K)

tiép cua cac hat LCMO voéi nhau, két
qua la dién tro sut cua vat liéu tang Ién.
Nhu vy c6 thé két luan rang su dich
chuyén nhiét @6 chuyén pha kim loai -
dién mdi vé phia nhiét do thip dudi Tc 1a hé qua cua qua trinh canh tranh cac vang kim loai va
dién moi va su tuong tac cua ching theo nhiét do. Khi ndng d6 LSNO du I6n (x > 0,25) lam cho
khoang cach giira cac dam sat tir qué 1on, lién két giira cac dam sit tir & ving nhiét do thap
khong dugc thiét lap, hé co tinh din hoan toan dién moi giéng nhu két qua cia Hueso [4] da thu
duoc trén hé vat liegu LCMO pha tap hon 10 % Al,O;. Khi ndng d6 LSNO tang, tinh dan dién
mdi cua LSNO lan &t tinh dan kim loai cia LCMO, két qua 1a dic tinh dan dién cua vat liéu thé
hién I tinh dan dién mdi trong toan dai nhiét do khao sat.

Nham danh gia su anh huong cia ti phan pha dién mdi LSNO Ién hiéu ung tir tro cua hé vat
liéu t6 hop LCMO-LSNO, cac phép do dién tro phu thudc nhiét do ZFC trong tir truong H = 0
va H = 3 kOe da duoc thyuc hién trong dai nhiét do tir 30 dén 300 K. Qua do, gia tri tir tro dugc
xéc dinh theo biéu thuc sau:

Hinh 5. Tir tro phu thudc nhiét do cua hé vat liéu to
hop (1-x)LCMO-XLSNO vi 0 < x < 0,3; tir truong
ngoai H = 3 kOe.

MR = 20 =P H) 4104 1)
p(T,H)

trong d6 p(T,0) va p(T, H) lan lugt 14 dién tr suat phu thuge nhiét do trong tir truong H = 0
va H = 3 kOe. Hinh 5 trinh bay su phu thudc cua tir tro vao nhiét do cua vat liéu té hop LCMO-
LSNO trong tir truong 3 kOe. Tai viing nhiét d6 1an can Te, tir tré cia mau LCMO chua pha tap
LSNO (x = 0) xuat hién mot dinh cuc dai (MR ~ 9 %). Pay 14 hiéu tmg MR sinh ra do twong tic
DE, n6 la ban chét noi tai cua vat liéu manganite [1]. Khi pha tap LSNO véi mot lwong nho (x =
0,05), trong vung nhiét do 1an cin T, hiéu tng nay suy giam manh va hau nhu khéng quan sat
thdy dinh MR, tham chi gi4 tri MR giam vé bang khdng véi mau c6 x = 0,3. Két qua nay ching
t6 sy ¢6 mat caa pha LSNO trong mau da lam suy giam trat ty tir khoang dai, két qua 1a twong
tac DE bi suy giam. Nhan dinh ndy phan nao d dwoc khiang dinh qua viéc so sanh gi4 tri tir do
ctia c&c mau ¢ nong dd LSNO khac nhau tai 100 K trong tir truong 10 kOe nhu da trinh bay
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trong hinh 3. Két qua tuong tu ciing di duoc Xiong va cac cong su [16] quan sat thay trén hé
mau LCMO/ZnO, Karmakar va c4c cong su [17] ciing c6 cong bd tuong tu trong hé mau
LCMO/V,0s. Ttr hinh 5, ta nhan thay 4 tir tré & ving nhiét do thap phu thudc rat manh vao
nhiét d¢ va ti phan pha LSNO trong mau. Gié tri LFMR trong tirg mau ting manh khi nhiét do
giam xa Tc. Diéu tha vi 14 gié tri tir trg tai ving nhiét d6 thip 1on hon rat nhidu so voi gié tri tir
tré cia mau tai nhiét do 1an can Tc. Diéu nay cho thay su hién dién cua LSNO tai bién hat da
dong vai tro dang ké vao hiéu ung LFMR. Céc tac gia trong cong trinh [2] cho rang, tir tré & cac
mau da tinh thé ton tai hai viing r rét véi hai co ché khac nhau. Trong viing tir truong thap
(duéi 1 Tesla) tir trg xuat hién 1a do hiéu ang Xxuyén ngam phu thudc spin phan cuc qua bién cac
hat. Hiéu tng nay phu thugc rat manh vao su thay doi cua tir trudng ngoai. Trong khi do, nguyén
nhan chi yéu gay ra tir tré & viing tir truong cao 1a do twong tac DE dugc ting cudng va dat gia
tri cuc dai tai Tc. C4c tac gia cho rang bién hat déng vai trd quan trong ddi vai tir tré & viing
nhiét do thap.

Tur hinh 5 ta thiy, khi ndng d6 LSNO ting dan, gi4 tri LEMR ting va dat gia tri 16n nht
Véi X = 0,25 (MR ~ 37 % tai 30 K). Hiéu tng LFMR ciia mau c6 x = 0,3 (MR ~ 28 % tai 30 K)
giam kha manh va gia tri cua n6 con nho hon so véi mau LCMO thuan tdy (x = 0, MR ~ 31 %
tai 30 K). Piéu nay cd thé do d6 day cua bién hat ting dén mot gia tri nao do da lam giam kha
ning xuyén ngdm cua hat tai ngay ca trong ving nhiét d6 thap va co tac dung cua tir truong
ngoai. Trong trudng hop nay, gia tri ngudng tham ddi voi he LCMO-LSNO 1a 25 % pha LSNO.
Khi ti phan pha LSNO vuot qua gié tri ngudng thim, cac dam sat tir - kim loai s& tro nén bj co
lap hoan toan. Do vay vat liéu thé hién tinh din dién moi nhu da trinh bay trén hinh 4 dong thoi
lam suy giam gi4 tri tir tro do hiéu @ng bién hat gay ra. Tuy nhién cac gia tri ngudng tham cua
céc hé mau khac nhau lai khéng giéng nhau. Chang han trong cong trinh [18, 19, 20] ngudng
thim dugc xac dinh 1a 20 % cua pha thir hai, trong khi d6 theo cong trinh [21], gié tri ngudng
tham lai 1én dén 40 %, nguoc lai trong cong trinh [22], gia tri nay chi dat 5 %. Theo Hueso [4],
su khac nhau vé gia tri ngudng tham cé thé do cong nghé ché tao vat liéu, cau trdc hoa hoc, kich
thudc hat tinh thé va dic trung dién tir cua pha thu hai.

4. KET LUAN

Pha thuan tir dién mdi LSNO trong vat liéu t6 hop LCMO-LSNO c¢6 vai tro nhu mét 16p
bién dién méi nhan tao. Mic du I6p bién dién moi nay khdng gay anh huéng dén nhiét do
chuyén pha sat tir - thuan tir nhung da lam tang dién tré suat va giam nhiét do chuyén pha kim
loai - dién mdi cua vat liéu. Viéc chi dong ting cudng tinh phi tir va dién mdi cua bién hat bang
LSNO, mét vat lidu dién mdi c6 hang sb dién moi khong 16 da 1am thay d6i manh tinh chat dién
- tir, dac biét 14 cai thién dang ké hiéu tng LFMR cua hé. Gia tri LFMR cua hé vat liéu té hop
(1 - x)LCMO-XLSNO dat gi4 tri 16n nhat khi x = 0,25. Gia tri ngudng tham d6i voi hé vat liéu
nay la 25 % pha LSNO.

Loi cdm on. Cong trinh nay dugc thyc hién véi su hd trg vé kinh phi ciia dé tai NCCB thuoc Quy phét
trien Khoa hoc va Cong nghé Quoc gia (NAFOSTED) 2010 ma so 103.02-2010.29. Mot phan ket qua
duoc thyuc hién tgi Phong thi nghiém Trong diem Vat liéu va Linh kién Dién tir, Vién Khoa hoc Vit liéu.

TAI LIEU THAM KHAO
1. Gupta A., Gong G. Q., Xiao Gang, Duncombe P. R., Lecoeur, Trouilloud P., Wang Y. Y.,

Dravid V. D., Sun J. Z. - Grain-boundary effects on the magnetoresistance properties of
perovskites mangantie films, Phys. Rev. B 68 (1996) R15629-R15632.

534



Nghién ccwu tinh chét dién — ter cda hé vat lidu té hop (1-x)Lag 7Cag sMnO3 + xLay 5SrosNiO,

10.

11.

12.

13.

14.

15.

16.

Hwang H. Y., Cheong S.-W., Ong N. P., and Batlogg B. - Spin-Polarized Intergrain
Tunneling in LaysSrsMn0Os, Phys. Rev. Lett. 77 (1996) 2041-2044.

Hueso L.E., Rivas J., Rivadulla F., Lopez-Quintela M.A. - Magnetoresistance in
manganite/alumina nanocrystalline composites, J. Appl. Phys. 89 (2001) 1746-1749.

Thanh T. D., Phong P. T., Dai N. V., Manh D. H., Khiem N. V., Hong L. V., Phuc N. X. -
Magneto-transport and magnetic properties of (1-x)La,;CagzMnO;z; + xAl,O3 composites,
J. Magn. Magn. Matt. 323 (2011) 180-185.

Manh D. H., Phong P. T., Thanh T. D., Hong L. V., Phuc N. X. - Lay;Cag3sMnO;
perovskite synthesized by reactive milling method: The effect of particle size on the
magnetic and electrical properties, J. Alloys and Compounds 491 (2010) 8-12.

Manh D. H., Phong P. T., Thanh T. D.,, Hong L. V., Phuc N. X. - Low-field
magnetoresistance of Lay;CaysMnO; perovskite synthesized by reactive milling method, J.
Alloys and Compounds 499 (2010) 131-134.

Xiong C. S., Zeng Y., Xiong Y. H., Zhang J., Pi Y. B., Zhang L., Xiong J., Cheng X. W.,
Wei F. F., Li L. J. - Low-field transport properties of (1-x)Lag;Cap2Sre1MnO; + xZnO
composites, Physica B 403 (2008) 3266-3270.

Gaur A., Varma G. D. - Improved magnetotransport in LCMO-Polymer (PPS) composite,
Solid State Communications 144 (2007) 138-143.

Gil L. K., Baca E., Moran O., Quinayas C., Bolan8s G. - Electrical transport properties of
sintered granular manganite/insulator systems, Solid State Communications 145 (2008)
66-71.

Kumar J., Singh Rajiv K., Siwach P. K., Singh H. K., Singh R., Srivastava O. N. - Low
field magneto-transport in LBSMO-PMMA composite, J. Magn. Magn. Matt. 299 (2006)
155-160.

Sanchez R. D., Rivas J., Vazquez-Vazquez C., Lopez-Quintela A., Causa M. T., Tovar M.,

Oseroff S. - Giant magnetoresistance in fine particle of LaggCag33MnO; synthesized at
low temperature, Appl. Phys. Lett. 68 (1995) 134-136.

Siwach P. K., Goutam U. K., Gaur A., Singh H. K., Varma G. D., Srivastava O. N. -
Colossal magnetoresistance study in nanophasic Lag;Cay3MnO; manganite, J. Phys. D:
Appl. Phys. 39 (2006) 14-20.

Siwach P. K., Prasad R., Srivastava P., Singh H. K., Tiwari R. S., Srivastava O. N. -
Microstructure-magnetotransport correlation in Lay;Cag3sMnQg, J. Alloys and Compounds
443 (2007) 26-31.

Mark Rubinstein - Two-component model polaronic trasport, J. Appl. Phys. 87 (2000)
5019-5021.

Das D., Srivastava C. M., Bahadur D., Nigam A. K., Malik S. K. -Magnetic and electrical
transport properties of LagsCag33sMnO3; (LCMO):xZnO composites, J. Phys: Condens.
Matter. 16 (2004) 4089-4102.

Xiong Y. H., Li LJ., Huang W. H., Pi H. L., Zhang J., Ren Z. M., Sun C. L., Huang Q. P,
Bao X.C., Xiong C.S. - Enhanced low-field magnetoresistance in Lag;CagsMnOsz + xZnO
composites, J. Alloys and Compounds 469 (2008) 552-557.

535



Trén Bdng Thanh va NNK

17.

18.

19.

20.

21.

22.

Karmakar S., Taran S., Chaudhuri B. K., Sakata H., Sun C. P., Huang C. L., Yang H. D. -
Study of grain boundary contribution enhancement of magnetoresistance in
Lag 67Cap.33Mn0s/V,05 composites, J. Phys. D: Appl. Phys. 38 (2005) 3757-3763.

Balcells L. 1., Carrillo A. E., Martinez B., Fontcuberta J. - Enhanced field sensitivity close
to percolation in mangnetoresistive La,;SrsMnOs/CeO, composites, Appl. Phys. Lett. 74
(1999) 4014-4016.

Chun H. Y., Yun H. H., Xing C., Chun L., Zhe-Ming W. - Improvement of
magnetoresistance ocer a wide temperature range in LaysSrysMnOa/polymer composites, J.
Phys. D: Condens. Matter. 14 (2002) 9607-9614.

Petrov D. K., Krusin-Elbaun L., Sun J. Z., C. Feild, Duncombe P. R. - Enhanced
magnetoresistance in sintered granular manganite/insulator systems, Appl. Phys. Lett. 75
(1999) 995-997.

Bao X. H.,, Yi H. L., Ru Z. Z., Xiao Y., Cheng-jian W., Liang M. - Low-field MR
behaviour in Lags7Cag33MNn0O2/Zr0O, composite system, J. Phys. D: Appl. Phys. 36 (2003)
1923-1927.

O’Donnell J., Eckstein J. N., Rschowski M. S. - Temperature and mgnetic field
dependence trasport anisotropies in Lag;Cao3MnO; films, Appl. Phys. Lett. 74 (2000)
218-220.

ABSTRACT

ELECTRICAL-MAGNETIC PROPERTIES OF (1-x)Lag 7Cag3sMnO3+ xLa; 5SrosNiO,
NANOCOMPOSITES

Tran Dang Thanh”, Nguyen Thi Ha®, Do Hung Manh*, Pham Thanh Phong®,
Vu Dinh Lam®, Le Van Hong®

YInstitute of Materials Science, VAST, 18 Hoang Quoc Viet, Cau Giay, Hanoi, Vietnam
“Faculty of Physics, College of Science, Thai Nguyen Univertity, Thai Nguyen, Vietnam
*Nha Trang College of Education, 1 Nguyen Chanh, Nha Trang

“Email: thanhtd@ims.vast.ac.vn

In this report, we present the synthesis and electrical-magnetic properties of (1-

X)Lay 7CagsMn0O3 + XLa; 5SresNiO, nanocomposites with 0 < x < 0.4. The nanocomposites were
synthesized by reactive milling method combining with a heat treatment. The Curie temperature

is al

most independent of x. The metal-insulator transition temperature shifts from 254 K for

x = 0.0 to 65 K for x = 0.2. For x > 0.25, the electrical conductivity of the nanocomposites is
insulating in the temperature range from 30 K to 300 K. The resistivity of all the samples
increases with increasing x. The presence of the dielectric phase La;sSrosNiO, decreased the
value of Magnetoresistance near T but increased the value of the Low Field Magnetoresistance
below T¢.

Keywords: multiferroic, nanocomposites, low field magnetoresistance, manganite.
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