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We investigated the effects of the irradiation of light-ions on the superconducting MgB, thin films fabricated by using

HPCVD. Deuterium and helium ions were irradiated on MgB, thin films by various doses, from 1 x 10" cm™ to 8 x 10"

em’. During these experiments some reasonable results and unpredictable results have been obtained. The reasonable results

are that the peak of the reduced maximum pinning force shifts by increasing the pinning sites in MgB, films and the slightly

change of critical current density of films. We obtained some unusual results, which are the increasing of the transition

temperature and the change of residual resistance ratio. Among the data of deuterium and helium ion irradiation experiments,

the results of helium ion irradiation have most notable points so we will discuss mainly about helium irradiation experiments.
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Fig. 1. The images of MgB, thin film. (a) shows cleaness
and homogeneity of film. The film which has size of 1cm x
lcm, reflects a lens of camera. (b) shows an AFM image of
the film which indicates good grain connectivity and clean
surface morphology.
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Fig. 2. Normalized pinning force versus reduced magnetic
field curves for a pristine sample and a helium ion
irradiated sample. The curve for pinning force of irradiated
sample become broder than prestine one.
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Fig. 3. Normalized resistance versus temperature graphs for
pristine and helium ion irradiated samples. Resistance data
were normalized at 41.5 K (a) shows that the RRR value of
the pristine sample has highest value. The most upper curve
of graph (a) is the data of pristine sample, and the second,
third, and fourth are 7.11 x 10" particles/cmz, 5.92 x 10'
particles/cm?, and 1.15 x 10" particles/cm® respectively.
(b) shows the magnified view near the superconducting
transition temperature. Transition temperature of samples
increases as the irradiation dose increases.
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Fig. 4. Critical current density versus deuteron dose of
pristine and deuteron irradiated samples. The point of first
one from left indicates a pristine sample and from second
to sixth indicate 3.58 x 10" particles/cm?, 6.68 x 10"
particles/em®, 1.24 x 10" particles/cm®, 2.43 x 10"
particles/cm?, and 4.81 x 10'3 particles/cm? respectively.
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