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Abstract

Two-dimensional Lao7Sro3Mn0O; nanofilms were prepared on transverse nanocomposites with
nanogrooves reconstructed from the surface of sapphire with m surface. The crystal structure and
the composition of the samples were determined by X-Ray Diffraction (XRD), and the surface
morphology of the films was tested by atomic force microscope (AFM). The Vanderbilt method was
applied to measure the temperature-resistance (R-T) curve of the films in order to characterize its
MIT properties. It is found that the MIT of reconstructed sapphire substrate shows anisotropy in
different orientations of channels. From the variation of magnetization intensity with temperature,
we found that LSMO film showed paramagnetic-ferromagnetic (PM-FM) phase transition, and its
PM-FM also showed anisotropy in different directions of the channel.
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LA RAR 7> G AT RHE FERS K SO P A A T AR R o KPR D R BRI R REAE AL R
MBS BT RS BR SEBEAT AL A SRS N U A RN I [1]. BEAE AORBRLIR A AR
Z TN SURE AR BRI 2 RS R S0 RS PR E o 8 1l 28 RS (KD R N FH KA R i I AT 5
2% RIMEM, R otEmAKBRL, SREY . BGORE A SAGFGURPDRIN 28 Fh s b k4T
et TR B RS [2] . BT R R e 2R T HEAT AL gl A B 1 9K AN AR R HEAT
PERE . A ABEFEAT A RE R AT AL 2R B . AR R B0 2 ] ABEAT AR A, JF Bk St
FasE o WEAHARVEABMRAEIIER, W02 WA A A, EEOLZERDZ AlLOs,
ARG E RS, A RAFIA PR REA 2 ke, 8 AR HL T Z e, BRI o ot AL 1 3 24
JRAEHS] [4]o 51 AR T o AR T ZA Az — RS TT 1], &5 b A AL B 2] . 3R
) PR B AP AL f1) — B B AN S0 G ) £ . Mullins 1 5688 T SR 2 T AR (AR AL 5], W AR
T HEAT 20T T 51 ARG, 20 A R 3 g A A BCE 2 A TR AR . B AT e B A BB S Y
Bt 4 5 MR B R T A ) 2 AR E 45 R [6] . SRATIE iR K, O T P RBRRI B hRg, &
TR 7 AR A S5 4, AEVATE EAE RGBT TE AR BT [7]. $58R0™ 4R ALY Lay, AMNOs (A= — A
FHE T, 10 Sr, Ca, Ba 55)H B RN AATBE U AR A, R U E A M el MR 26 G5 K BRI BR G < R e A2
M), I BAE LS &) b aT AR = IR A AR AR BE BN, WU SR I REBH AN [6] [8] [9] [10]. fE
B e T2 AR RN AT, OF B A e T8 R 21 TR KRBVR R[] BATEFAEAT 71 E 5
TR LSMO BRI ILNER, AKPEA M T A 0F Bttt JTFR, 2T 3R EARAE KK TR L
FIF AR Z . Sk H LS Ernesto Joselevich NFERE 415 Jv B4 K T 7KF GaN 44KZk, ZnS 44
KEL, ZnSe 9KEL, BROUKEFVIIT, REHIBEIT 1850 S FF T A R GR35 1 5 [4]
[12] [13]. Jason R.&% A$RAE 17 S5 A R 10 5 5 AR KR I AR G5 R 10 T2 [14] . IRELERAE I T 400K
R mT DA I REEAT 20 T PR AR 2 T8 R S AR LA FH SR 26 o AR SCAE B A B 4 3R I 5 37 KK LSMO
VSIS
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Figure 1. (a) Reconstructed sapphire surface topography; (b) 3D rendering of sapphire surface; (c) Surface morphology of a
film with 1000 pulses; (d) Surface morphology of a film with 700 pulses
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Figure 2. X-ray 6-20 scanning diffraction peak
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Figure 3. (a) Resistivity and temperature curves of reconstructed sapphire surface growth LSMO films; (b) Resistivity and
temperature curves of unreconstructed sapphire surface growth LSMO films
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Figure 4. (a) The ZFC and FC curves of the magnetic field direction parallel to Al,O3 [11-20]; (b) The magnetic field direc-
tion is parallel to the ZFC and FC curve of Al,03 [0001]; (c) The magnetic field direction is parallel to the dM/dT curve of
Al,O3 [11-20] and parallel to Al,O3 [0001].Inset shows the plots of dM/dT versus T
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Figure 5. (a) The ZFC and FC curves of the magnetic field direction parallel to Al,O3 [11-20]; (b) The magnetic field direc-

tion is parallel to the ZFC and FC curve of Al,03 [0001]; (c) The magnetic field direction is parallel to the dM/dT curve of

Al,O3 .[11-20] and parallel to Al,O3 [0001]. Inset shows the plots of dM/dT versus T
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Figure 6. The isothermal magnetization measured at 100 K for LSMO film; Bottom right inset shows the magnified mag-
netic hystersis loop in low field region
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