


ABSTRACTS

2T-M. PHASE TRANSITIONS IN La, _ . Ce Mn();. Bo Wha Lee, Young
Jun Kim, Kum Young Seo, Ho Haeng Lee (Hankuk University of Foregn
Studies, Physics, Yongin, Kyungki, 449-791, South Korea) and Chul Sung
Kim (Kookmin University, Physics, Seoul, Kyungki, 136-702, South Korea)

Phase transitions in Lag - 2 Cee MOy (x=0.2, 0.3, 0.4) were investigated by
means of electrical resistivity, magnetization, specific heat, and photoacous-
tic signal measurements. The substitution of La by Ce in LaM a0z induces
a metal- insulator transition accompanied by the occurrence of ferromagnetic
ordering, similar to divalent ion doped compounds Lag - » Az MnO3 (A=Ca,
Sr, Ba). ‘The ferromagnetic transitions occur al 249K for x=0.2, 259K for
x=l),3, and 249K for x=04. A sharp resistivity peak superimposed on a more
rounded peak appears al a temperature higher than the ferromagnetic transition
temperature. There is no observable thermal hystercsis in resistivity measure-
ments, and the change of photoacoustic signal amplitede arises at the same
tlemperature in both cases with decreasing and increasing temperatures. This
implies that the phase transition can be regarded as a second-order phase tmn-
sition with no latent heat at transition temperature.

This work was financially supported by KOSEF (97-07-02-04-01-5).

ZT-35. ROLE OF INTERMEDIATE-LAYER FOR
Lag ;351 o MnOy /5i0: /Si100) GRANULAR THIN FILMS. In-Bo
Shim, Young-Jei Oh {Korea Institute of Science and Technology, Thin Films
Technology Research Center, Seoul, 136-T91, South Korea)

Although the perovskite Lag 3531, ;3 MnOs3 thin films have been successlully
grown on substrates such as LaAlOgz and SrTi0y single crystal, growth and
optimization of these films on technologically viable substrates are needed.
Silicon wafer, the essential material of semiconductor industry, is one of such
desirable substrates. In general, there is a problem of interface reaction be-
tween Siowafer and the deposited thin film lavers that must be avoided. In
this study, we have deposited LSMO (1500 AWYSZ (100-1500 AVSi (100)
bilayers by sol-gel methed. The AFM and FE-SEM for the thin iilms showed
the pesk-to-valley surface roughmess, which was approximately 102 A for
LSMO /S0 /5i and 80 A for LSMO/Y SZ/5i, respectively. Hysteresis loops

for the films with and without YSZ buffer layer had similar coercivity (He) of

8% De. However, the magnetization (M) of the films with YSZ buffer layer
{430 emu/ce) was higher than that without the buffer layer (320 emwcc). In
the case of the thin film without YSZ buffer layer, Si element was detected all
across the LSMO layer, but better results are obtained in the LSMOYSZ/50
thin films. In the cross-sectional TEM image of LSMO and 510y /Si inter-
faces, the dead kayer with thickness 50 nm was observed by interface reaction
during the later stage of the deposition. However, the interface between the
YSZ and LSMO thin layers is free of any second phase or dead layer. In low-
field magnetotransport measurement al room temperature, the MR ratio of the
films with YSZ buffer layer (MR=0.43 %) was higher than that without the
buffer layer (MR=0.21 %). The resulis show that the YSZ as diffusion bamier
was attributed to the fine microstructure of LSMO thin films and the reduction
of interface reaction between LSMO thin film and S0+ /Si(100) substrate.

ZT-36. STRUCTURAL AND MAGNETIC PROPERTIES OF
Lag aSrp 4Mn0sz AND Lag ¢Srg qFeOy; COMBINED SYSTEM. Chul
Sung Kim, Young Rang Uhm (Kookmin University. Dept. of Physics, 861-1,
Songbuk-ku, Seoul, 136-702, South Korea) and Sung Hyun Yoon (Kunsan
Mational University, Dept. of Physics, 68, Kunsan, Chunbuk, 573-702, South
Kaoreal

The composed of ferromagnetic metal of Lag sSro.q MnQg(LSMO) and an-
tiferromagnetic insulator of Lag g Srg 4 FeQg(LSFO) thin film on 510 and
the powder were fabricated 1o obtzin a low field magnetoresistance by a sol-gel
method. Their structure and magnetic propertics were investigated by X.ray
diffractometer{ XRD), SQUID magnetometer, and Misshaver spectroscopy. A
mixture of powder was annealed at 800°C. The XRD pattemn of powder and
thin films indicate no evidence of reaction between the Lag, gSrg.4 MnOg and
Lag. g Srg.4Fe(s. The microstructure of LSMO / LSFO f SiO2/f5i(100) film
consisted of 20-60 A in surface roughness(irms). With increasing of L5FO,
T and mognetization at low temperature are lower. Weakening of ferromag-
netism also makes resistivity higher and insulating. The magnetization of the
combined different-grain-sized sample(with 30 wt % LSFO) is smaller (17

emw/g)than that of same-grain-sized LSMO(27 emw/g) at 5 K in the field of
500 Oe.

2T-37. MAGNETIZATION ANOMALY ASSOCIATED WITH
POLARON ORDER IN La;_ . Ca:MnOg (x~1/8). Hirovuki Fujishiro,
Manabu Ikebe (Faculty of Engineering, Iwate Univ., 4-3-5 Ueda, Morioka,
020-8551, Japan) and Tetsuo Fukase, Atsushi Sakamoto (Institute for
Materials Research, Tohoku Univ., 2-1-1 Katahira, Sendai, 980-8577, Japan)

The magnesization M(T) of ferromagnetic Laj_ - Caz MnOy (LCMO) was
measured and an anomalous reduction of M{T) under low applied ficlds was
observed ot a characteristic emperature TM (TM=Tec). The BMI(T) anomaly
at TM occurs for X<0.18 where LCMO samples show an insulating behav-
ior of the resistivity. In a previous paper, we reported the sound velocity (Vs)
anomaly at T* (T* < Tc) coused by the polaron ordering in just the same Ca
concentration range, X<0.18.1) The distribution of the polaron ordering tem-
perature T* was centered at X=1/8, showing a maximum at this concentra-
tion. Although TM is about 40~ 50K lower than T*, the distribution of TM
is also centered at X=1/8% and the M(T) anomaly at TM is possibly o be re-
lated to the polaron ordering in some way. The width of La NMR absorption
was found alzo to show an anomaly at around TM. The similar anomaly of
MI(T) was confirmed also in Laj _ x Srx MnOy whose Vs shows the X=1/8
anomaly.2) The low field magnetization anomaly found in this sudy is likely
to he a common feature m the polaron ordered systems.
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2T-38. ABSENCE OF ANTIFERROMAGNETIC METALLIC STATE
IN SINTERED Laj_ zMNdx)_ v SrXMn0Os.  Manabu Ikebe, Hiroyuki
Fujishiro, Hideyuki Ozawa, Akihiro Sugawara (Faculty of Engineering, Iwate
Univ., 4-3-5 Ueda, Morioka, 020-8551, Japan)

In (Lay_z Ndz)1- x St X MnOy at X~0.5, the ferromagnetic order in a
high temperature region becomes unstable with decreasing temperature and
the the A-type antiferromagnetic order appears at a low temperature, Akimoto
et al. reported an antiferromagnetic metallic state for this system.1) On the
other hand, the present authors observed for sintered Lag s05ro.s0 MnOz
a ferromagnetic to antiferromagnetic (A-type) transition with clear insulating
r(T) behavior below TMN.2) In the present paper, the magnetic and the electrical
properties of sintered (Laj_z Ndz)1— x SrX MnO;3 (048<X<0.55 and
0« Z<1.0) samples were investigated, r(T) of all the antiferromagnetic sam-
ples showed insulating behavior below TN and no antiferromagnetic metallic
state was confirmed. For single crystals grown by a floating-zone (FZ) method,
we ohserved the antiferromagnetic metallic state in accord with the resulis of
Akimoto et al. The qualitative difference in the r{T) behavior cannot be ex-
plained by only the enhanced electron scatering in the sintered samples. The
inevitable local Muctuation of the concentration X in FZ samples may mask
out the intrinsic insulating behavior of the A-type antiferromagnetic state in
this system, though the ferromagnetic layers in the A-type structure permit
pretty free electron conduction in comparison o other type antiferromagnetic
structures.
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2T-40. LaMn . »5n;0y: DEPRESSION OF THE MAGNETIZATION.
Liliana Morales, Alberio Caneiro, Rodolfo D. Sidnchez (Comisidn Nacional
de Energia Atémica, Centro Atdmico Bariloche, Av. Bustillo 9500, Banloche,
RN, 8400, Argentina) and Daniel Vega (Comigidn Nacional de Energin
Atémica, Centro Atdmico Constituyentes, Av. Gral. Paz 1499, Buenos Aires,
Buenos Aires, 1650, Argentina)

After the discovery of the colossal magnetoresistance in manganese per-
ovskites (ABGs), a renewed interest exists on the study of the strcural,
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