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Vapour Pressure of Amorphous H, O and its Implication to Astrophysics

Akira Kouchi

Experimental results of the measurement of vapour pressure of amorphous H, O(H, 0,y),
ice Ic and ice Ih are described. The vapour pressure of Hy O, is one or two orders of magni-
tude larger than those of ice Ic and ice Ih and depends greatly on the condensation tempera-
ture, T, and the rate of condensation, R. When T is low and when R is small, the difference
in vapour pressure between H, O, and ice Ic is large. On the other hand, with increasing T,
and R the vapour pressure of H, O, approaches that of ice Ic. Also the vapour pressure of
ice Ic is slightly larger than that of ice Ih. We discuss the condensation and evaporation of

H,0,, in space.
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Fig. 1 Schematic illustration of experimental /K
apparatus. TMP, turbomolecular pump; S,
metal substrate cooled by continuous T T T
flow of liquid nitrogen; EG, electron gun (B
(0—30 kV); QMS, quadrupole mass spec- B
trometer; VLV, variable leak valve; W, 1074 Ic 7
optical window; IG, ionization gauge;
FS, fluorescence screen; WV, water
vapour; I, thin film of ice. 758
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Fig. 2 The temperature dependence of vapour
pressure of Hy O ice produced at various
condensation temperatures, T.(a) and
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Fig. 3 The cystallization temperature 7Ty of
H,0,s vs. condensation temperature,
T.. Although T, has been assumed by
the peak of vapour pressure of Hansg),
we confirmed that Ty is the real crystal-
lization temperature by reflection elec-
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Fig. 4 A schematic illustration of condensation
and sublimation of H,O ice in space.
The thick solid line shows the vapour pres-
sure of icelh, where the condensation and
sublimation of ice Ih occurs; the broken
part is the low temperature extrapolation,
where only sublimation of ice Ih occurs.
The thin solid lines labeled T, = T, and
T. = T3 are the vapour pressure of Hy O,

condensed at 7T, and T3, respectively.
Curves a, b, ¢ shows the supposed thermal
history. The sublimation temperatures of
ices at pg condensed at Ty, T, and T3 are
T', T," and T3', respectively.
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