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BRIEF COMMUNICATIONS
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enhancing the
superconducting properties of materials. It is known that impurities have a substantial ¢ effect on the
superconducting properties of the HTSC YBa,Cu;O, (YBCO) ceramic (critical t revand width of the
Hy) [1]. It has
entra of 10°-10" at.% leads
ATc [2].

to an increase in 7¢ by 1-5 K and to a decrease in the width of the superconducti

In this work, nitrogen atoms are used as the impurity in YBCO to enh
Studies of the effect of the exposure time of YBCO ceramics in a ni& osphere on its superconducting properties
have been carried out.

YBa,Cu;0, samples were synthesized using a well-knowm ¢ ic technique: a mixture of yttrium oxide,
copper oxide, and barium carbonate was held at a temperature, of 24 h in air with subsequent sintering and
annealing in an oxygen atmosphere at a temperature of 450°C h and slow cooling in oxygen. The density of the

synthesized ceramics was 5.5 g/cm’ [3].

The sample was placed in nitrogen gas and 77 K, and then, as its temperature was raised, the
dependence R(7) was measured by the four-prok igure 1 displays the temperature dependence of the
resistance as a function of exposure time of the Y n nitrogen gas in the low-temperature region.

The maximum heating temperatur the samples in all the experiments did not exceed 200 K. The samples
were exposed to nitrogen gas at 77 K. T ing the sample for 4 h, its superconducting transition temperature 7¢
increased by 16 K. Subsequent expos or 8 W relative to the starting time led to an increase in 7¢ by 25 K in
the total exposure time of the YBa,Cu;0, sample in nitrogen gas was

12 h, the critical temperature 7@ 135 K.

atures leads to an increase in 7¢ from measurement to measurement, up to 7¢ =
135 K. This allows us lude that doping of YBa,Cu;O, with nitrogen atoms leads to a change in the
superconducting i emiperature. The observed effect of an increase in 7¢ may be associated with doping of
nitrogen atoms les into the ceramics. Doping of nitrogen molecules into the solid phase of the ceramic can
be realized ith
that the o fect is associated with incorporation of nitrogen atoms into the crystal structure of YBa,Cu;0,.

T mental results presented here require careful theoretical and practical follow-up in the direction of
g the characteristics of the transition to the superconducting state. It is obvious that to examine these properties
er, high-quality crystals with highly-accurate prescribed content of impurity elements in YBCO are needed.

'Karaganda State Technical University, Karaganda, Kazakhstan; *Academician Buketov Karaganda State
University, Karaganda, Kazakhstan, e-mail: esen_d@mail.ru; niazibracv@mail.ru. Translated from Izvestiya Vysshikh
Uchebnykh Zavedenii, Fizika, No. 3, pp. 121-122, March, 2014. Original article submitted July 31, 2013.

416 1064-8887/14/5703-0416 ©2014 Springer Science+Business Media New York



R, A
rel. units|
1

B -

4

2.

0 ; , . . . —

QOK’IOOKT 134K
80 1001171%) 140 160 180 200 220

T K

Fig. 1. Temperature dependence of the resistance for different exposure ti
ceramic YBa,Cu;0, in nitrogen gas at low temperatures: curve / is for # 50, ¢
t=4h, curve 3 is for =8 h, and curve 4 is for 1 =12 h.
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