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Transport prorerties of (La,-xCax)MnQO; system were investigated. The samples were

prepared by ceramic route and were polycrystalline in nature. After fired at 1400TC for 24

hours, they were cut into rectangular sheets.

The resistance of the LCMO increased with

temperature decreasing. It reached the maximum value at around 150K then decreased

gradually. The resistance hump possibly related to the first-order phase transition, since it

showed hysteresis behavior. Ferromagnetic phase transition was also observed and the Curie

temperature was much higher than that of the resistance maximum. In the temperature

range below the Curie temperature, a giant magnetoresistance was observed. This suggests

that spin ordering of Mn site plays an inportant role on the giant magnetoresistance.
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An SEM image of the ceramics. The nominal composition
of the sample was Lao;CaosMnQ; which was fired at
1400TC for 24 hrs.
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B2 LanCansMnOsBER 4D X & [EHT
X-ray diffraction pattern for La,;Cao;MnQO; ceramics.
Each peaks are indexed by perovskite structure with
lattice constant of 0.354nm.
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Structure of manganese compounds with perovskite
lattice.
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Resistance of the La;;Ca,s:MnO; compound as a function

fo temperature. Clear hysteresis was observed on R-T

curve. Inset is log(R) vs. 1/T plots. An energy gap

of 0.1eV was obtained from the slope.
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Susceptibility of the Las;CansMnO; compound as a
function of temperature.
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Resistance change with (@) and without (A) magnetic
field. The nominal composition of LagsCao.1YeerMnQO;
was served for the sample.
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(a) Magnetoresistance as a function of temperature.
The Magnetoresistance was defined as (R(0)-R(B))/
R(B), where B is applied magnetic field.

(b) Temperature dependence of the magnetization
measured by SQUID.
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TETHRTTHEY. 22T, 0714957V
NI A—2THDH. L LWERHEIGMRDE ¥
sin® @ THETE™ (10), (11) A TR RBRFEELHY
TEhL. SOFMCORAUERNATL LIEETH
50, AREHELNKELEBRANR L OTHEMENS 5.

4. & &

LaixCaxMnOBERE DBEBRRIC OV TORK RS

LB,

1) Tmaxd ) &M CESEIULlog(R) <1/ T T4t
T35, 2xLMF—F+ 9 T12#0.1eVTH - 1o,

2) TmaxBA FCRIZEEET T 5.

3) TmaxLAF Ty d/h&L 5.

4) Tmaxft:3fr TR—TIE X F VU v AHREH X h .

5) Curie AT TGMRABII X e,

6) GMREEFMEHN D 5.

7)) YOHEMIIGMRA2 K EL T 2D END 5.
Tmax# KA TOR-—TRERAF Vv ARLLNEZ
EEDREFEORER O L > h—KOHEEBIZ TR
LTVwbEE2HN 5.

Curiesi LA T CGMRA A B %5 Z & & HGMRZMn**
CEsAvy -2 yHEEHTREZTW5. GMR
ODHBRFH I —L vy Y HTRRYTE L.
LCMOZ T3 Tmaxn 100K H1ch TH h, BRI
TOMRZ R THE ORENSEOMETH 5. SQUID



KR ST BE SRS A FTERT Y No. 9, 1996

DPEZDWT @A e KRKFTF IR S
REECERHBRLET.

2 £ X &

1) Flxd, HAYmRAS #EFEIBIZEAS R
Yy K7 w0, HIR, +— 4, 1983, p.635-640.

2) Takebayashi, S. and Mukai, T., Jpn. J. Appl.
Phys., 34, L886(1995); Baibich, M.N., Broto,
J.M., Fert, F.N., Van Dau, F.N., Petroff, F.,
Eitenne, P., Creuzet, C., Friechreich, A. and
Chazelas, J., Phys. Rev. Lett., 61, 2472 (1988) .;
Parkin, S.S.P., More, N. and Roche, K.P.,
Phys. Rev. Lett., 64, 2304 (1990); Plasket, T.S.
and McCuire, T.R., J. Appl. Physm., 73, 6378
(1993); Kingetsu, T. and Yoshizaki, F., Jpn. J.
Appl. Phys., 33, 2041 (1994) .

3) Kusters, R.M., Singleton, J., Keen, D.A.,
Mcgreevy, R., and Hayes, W., Physica B, 155,
362 (1989); von Helmolt, R., Wecker, J., Holzapfer,
B., Schultz, L., and Samwer, K., Phys, Rev,
Lett., 71, 2331 (1993); Chahara, K.I., Ohno,

19

T., Kasai, M., Kozono, Y., Appl, Phys, Lett.,
63, 1990 (1993); Jin, S., Tiefel, Y.H., McCormack,
M., Fastnacht, R.A., Ramesh, R., and Chen,
L.H., Science, 264, 413(1994); Ju,H.L., Kwon,
C., Li, Q., Greene, R.L., and Venkatesan, T.,
Appl. Phys. Lett., 65, 3047 (1994) .

4) Jonker, G.H., van Santen, J.H., Physica 16,
337 (1950) .

5) deGennes, P.G., Phys. Rev., 118, 141 (1951).

6) Zener, C., Phys, Rev., 82, 403 (1951).

7) Goodenough, J.B., Phys. Rev., 100, 564 (1955).

8) Xiong, G,C., Li, Q., Ju,H.L., Mao, S.N.,
Senapati, L., Xi, X.X., Gerrne, R.L., and
Venkatesan, T., Appl. Phys. Lett., 66, 1427
(1995) .

9) #l %2 Hook, J.R., Hall H.E.; Solid State
Physics, England, John wiley & Sons, 1991,
p.198-252.

10) Tokura, T. Phys. Rev. Lett., 74, 5108 (1995).

11) Yotsuya, T, accepted in Jpn. J. Appl. Phys.





