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The Characteristics of Electric Resistivity on the Ceramic Oxide, Nd.- xCexCuO
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#gpe] HEE B ﬂ—‘-z} oot dubHel 24 ojdFAYE AH A2E NdieCe sCul-x A
HE o7 -8— o ‘l-x-% srel E9f7istell A o d AP En e Ffiage] ofd A|lHEE £
shoda ztztel Aol AbAdae TGA(Thermogravimetric Analysis)el]l o)) 233tk Nd, sCe s
CuOsx "llli A7) X"Sc} 34 F 42 AYYE o) fstd dAdES FYAA AL ZEEH
4K7HA s Aok NdisCeo sCuOi-x Al M ] Abgeg, 396<4x<4.09] WA H7|HAEE &
A3 A 2HEEA ] vepdr] AR} YALLFFL 4-x=3.99001%2 o]lds YALE Te=
12Kol g}, =g A%, Tee A2y 4=x=3960]4 24K2 &2 =HYch Eolyd =g AL
CUO/CUzO goqng /‘c}'z"°]7}' °€°1"}E‘ }—7""] Ndl ssCeo |5CUO4 X ‘]:‘”‘-o'] E% ']—';—7]' oalo'il’}"t—‘ °t:l7’“9+
dAR&Hch &, Cu07F AT ddeiye 2HEEA ] Heldn CuOrt AAF Ao e 24E
E Aol ehtA] ¢hstet.

Abstract In the present study the effect of oxygen content on the electric resistivity has been sutdied
for the n—type ceramic superconductor, Nd.- xCexCuO.. Specimens of Nd, sCes 1sCuQ,, fabricated by con-
ventional sintering process were annealed at the atmospheres of different temperatures and oxygen par-
tial pressures to obtain various oxygen contents. Oxygen contents of Nd, &Cep 15CuQ,- x Specimens were
measured by TGA(Thermogravimetric Analysis) and resistivities were measured from 4K to room tem-
perature by a standard four—probe technique in flowing liquid helium. According to the results of
resistivity measurements for Nd, sCes 1s=CuQ.- x specimens over the range of oxygen content, 3.96 <4—x<
4.0, the superconductivity began to appear at 4-—x=23.99 of oxygen content in Nd, sCe 1sCu0i-x in which
the critical temperature, Tc was 12K. Also, the maximum critical temperature was measured at 4-x=3.
96 as 24 K. The special phenomenon from the results of resistivity measurements was that the supercon-
ductivity appeared under the conditions in which the thermodynamical phase transition of CuO-Cu,O oc-
curs and the non—superconductivity on the conditions under which CuQ is stable thermodynamically.
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Fig. 1. Schematic drawing of the EMF cell for the
measurement of oxygen partial pressure.
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Table 1. Data of Resistance Measurements.

Sample Annealing 4—=x1in
No. Fo., atm Temp., K Te K Nd, Cey 5CuOs- »
1 1x107* 1263 24.0 3.959
2 1x10°* 1173 22.0 3.972
3 1x107* 1023 10.4 3.990
4 1107 972 X 3.994
5 3x107¢ 1173 21.8 3.971
6 3x10°* 1023 11.0 3.990
7 3x10°* 973 X 3.993
8 1.5x1073 1173 19.3 3.982
9 15x107® 1073 X 3.991
10 1x10°® 1223 16.5 3.987
11 1x107? 1173 12.0 3.990
12 1x107* 1123 X 3.995
13 0.04 1223 12,5 3.987
14 0.04 i 1173 X 3.995
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Fig. 2. Electrical resistance plotted as a function of temper-
ature for different oxygen contents of Nd: sCes 1sCuOs-x:
(a)4—x=23.959, 3972, and 3.990: (b)4-x=3.994.
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Fig. 3. The critical temperature, Tc as a function of
oxygen composition.
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Fig. 4.Electrical resistance plotted as a function of
temperature for two different annealing conditions
which produces the same oxygen content of 4—x=3.
990 in Nd, Ceo 15=CuO.-. : (a)T=750°C, Po.= 107 * atm,
(bYT=900°C, Po.=10"? atm.
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Fig. 5. The diagram of superconductivity and nonsuper-
conductivity as annealing temperature and oxygen
partial pressure.
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