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Physical Properties of Solid Oxygen
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The phase transitions in solid oxygen are studied by molecular dynamics simulation. The low
temperature ordered phase (a-phase) and others are obtained from a small size unit cell (N = 4). One is
Pa3 structure and the other is the y ordered phase. The Gibbs free energies of these three phases are
compared by thermodynamic integration. The a-phase is most stable at low temperatures.
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Fig. 3 Initial placement of O, crystal
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Fig. 5 Temperature change of Potential energy
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Fig. 6 The final, molecular arrangement
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Fig. 7 Temperature change of Gibbs free energy
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Fig. 8 Temperature changes of rotational correlation
functions, N = 4, 32, 256 and 500

B IZHBVT Fig. 8 OFERIVESFL L.
BDH—EDMEIC/2 D EHENETHZ ENRT
END, GTHEND L Bl onNTELT HIRE
MENRDLI ENGNnD, LrL, 266 4pFLLET
T2t HIEEIX 22 ~ 255 K O EINHT 5 &
Ezobhb,

4.3 EIREER LA ER=ELY)

SEITIRE RS T2 ARBETIE ¢y 4 - Pa3 72T 02k
Thotol-d, EFRMERE KT 5121E o -
B HMNLDT—X LT HMENH D, L,
SETOHESFMETIE v H-Pa3 LOFRTE T
RWe o M- B FHERDTDHZ ENBIED D,
FEARHANL R FCC THRLNTE 0, (44y7) THEEZL
Bz TWEHEBE - =0 E2EST-,

O HBEL 750108 H HEE 1.64 g/cw’
@ = AT 256 fH BE 202 g/en’
P EDOSGMECELNZ, #ETREZ EiF T,

EBURZEE WA T 1 7 BB 7 —WFJEle Vol .23



24

Fig. 9 The final molecular arrangement
Top : Monoclinic  Bottom : Triclinic
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Fig. 10 Density change of Enthalpy
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Fig. 11 Temperature change of Gibbs free energy
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