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Abstract

The variation in the superconducting critical temperature, T, between NbHy,
PdH, and NbDy films, prepared by H-reactive sputtering at room temperature, were
investigated. The prepared films were about 5000A in thickness. The X-ray diffrac-
tion experiments were carried out and the lattice parameters, a,, were calculated. To
obtain the value of T, the electrical resistance was measured. If we assume that the
same compositions in NbHyx and NbDyx correspond to the same lattice parameters, a,,
then a pronounced normal isotope effect was observed. At a, =3.4/°\, hydrogen absop-

tion reduces T by 2.8K while deuterium absorption reduces T¢ by 3.9K.
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For PdHy, however, all the samples did not become superconductors above 1.4K,

even for film which was sputtered in 100% hydrogen gas.
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Fig. 1. Camber of reactive sputtering.

Table 1. Prepared NbHx, PdHx and NbDx films.

Ar gas press. H: gas press. Sputteri ress.
Sample Storn) Sto) o
#1 6.0x107* 0
#2 5.4x107* 0.6x10°*
NbHx #3 4.8xX107* 1.2X107* 6.2x107°
#4 4.8x107* 1.2x10°*
#5 4.2%107* 1.8x10°*
#12 6.0X107* 0
#13 4.8x107* 1.2x10°*
#14 4.2X107* 1.8X107¢
PdHx #15 3.6x107* 2.4x107* 6.2x10°?
#16 3.0x107* 3.0x10°*
#17 2.4x10°* 3.6X107*
#19 0 6.0x107* 9.0x10°3
#5 5.7x107* 0.3x10°*
NbDx #28 4.8x107* 1.2X107* 6.2x1073
#29 4.2x10°* 1.8x10°*
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Fig. 8. Desorption spectrum of H: for PdHx.

intensity (arb. units)

30

‘ after absorption
PdHx of hydrogen

PdHx
Cu Cu E i
1 1 1
40 50 60 70
26 {deg.)

Fig. 9. Variation of X-ray diffraction patterns

for PdHx against time.
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Fig. 10. Temperature dependence of normalized
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Fig. 11. Superconducting transition tempera-

ture, Tc vs. lattice parameter, ao.
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