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Fig.1 Hysteresis loops of the irradiated MTG YB-
CO sample with the fluence of 1.4 x 10"/
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Fig.3 The ratio of critical current density J. of irradiat-
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THE STUDY ON ENHANCING THE CRITICAL
CURRKRENY DENSITY J. OF THE MTG YBCO
AND GdBCO SUPERCONDUCTORS BY
THERMAL NEUTRON IRRADIATION

LI JIZHOU KANG JIAN
(China Institute of Atomic Energy, P.O.Box 275-30, Beijing, 102413)
. XIAO LING HE QING
( General Research Institute for Non-ferrous Metals, Beijing, 100088)

ABSTRACT

It is proved that the neutron irradiation on the high T. superconductors is one of the most ef-
fective methods to increase their critical current. In the paper, the effect of the thermal neutron
irradiation on critical current density J. of Melt-Textured Growth (MTG) YBa,Cu;(); , and
GdBa;Cu;O; -, superconductors are studied systematically within a horizontal beam hole of the

Heavy Water Research Reactor(HWRR). Neutron irradiation experiments include eight samples
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of YBCO with thermal neutron fluences from 3.7 X 10" to 1.4 X 10" em ? and six samples of
GdBCO with thermal neutron fluences from 5.2 X 10” to 4.7 X 10"ecm 2. For all MTG supercon-
ductive samples, the critical current density J., which are determined by the hysteresis loops mea-
sured by a moving sample magnetometer, are compared before and after irradiation. The results of
YBCO show that the J. values of irradiated samples with thermal neutron fluence of 10" cm ? are
twice as high as that of unirradiated samples, and the results of GABCO also show that the J. val-
ue are enhanced significantly. It is found that the increments of the J. of irradiated samples are in-
creasing with the augmentation of the thermal neutron fluence and the increment of the J. in high-
er magnetic field is larger than that in lower magnetic field. This phenomenon seems to be ex-
plained as follows. With the augmentation of the thermal neutron fluence, the increase of the
crystal defects as flux pinning centers is increasing, namely the density of flux pinning centers is
increasing and the distance between pinning centers is shortened, so as to be advantageous to the
pinning function at higher magnetic field.
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