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Oxygen is unique among diatomic molecules in that
it behaves magnetically at low temperature. Under
high pressure, however, we expect the insulator-metal
transition. This expectation has been suggested by
measuring its optical reflectivity [Degrreniers et al.: J.
Phys. Chem., 94, 1117 (1990)] under high pressures
around 95 GPa (1 Mbar). A new structural transition
[Akahama et al.. Phys. Rev. Lett, 74, 4690 (1995)] is
considered to be accompanied by metallization. Obvi-
ously, the most direct method of detecting metalliza-
tion is to measure the electrical resistance. We meas-
ured the resistance of oxygen at pressures of over 100
3Pa [Shimizu et al.: J. Phys. Soc. Jpn., 65, 1527 (1996)]
and identified the metallic state from a change in the
slope of dR/dT. In this paper, we present our findings
on the superconducting transition of oxygen under
high pressures of around 100 GPa and at temperatures
of under 0.6 K. The superconducting transition is indi-
cated by a drop in resistance. We confirmed this by
observing the magnetic field dependence of the drop
and by detecting the Meissner diamagnetization signal.

Key words: oxygen, diatomic molecule, ultra-high
pressure, metallization, molecular dissociation, super-
conductivity, electrical resistance
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Fig. 1 Superconducting elements.

800 . T : -
o 600 Oxygen
2
=3
E 400 . T
@ :
g :
5 G

2001

0 5 10 15 80 100 120
Pressure (GPa)

Fig. 2 Phase diagram of oxygen (refs. 1, 2).
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Section A-B E
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S: sample chamber, E: electrode, |: insulator
M: gasket, D1:upper diamond, D2: lower diamon

Fig. 3 Arrangement of the sample chamber on
the gasket in DAC.
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Fig. 4 Pressure dependence of the electrical resist-
ance of oxygen at room temperature.
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Fig. 5 Temperature dependence of the electrical
resitance of oxygen under high pressure.
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Fig. 6 Drop in resistance indicates the super-
conducting transition of oxygen at 0.6 K and 120
GPa. The drop is suppressed by a magnetic field.
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