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Heat capacity of fullerite C60

The heat capacity of the fullerite C60 has been investigated in the temperature interval 1-120 K using
an adiabatic calorimeter. The fullerite is 99.99% pure. The sample mass is equal fo about 0.6 g. Analysis of
the obtained results and literature data [1-3] in the temperature range 1-300 K was carried out assuming
that the translational, rotational, and intramolecular degrees of freedom make additive contributions to
the heat capacity of fullerite.
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M.W. baratckuii, M.C. bapabawko, B.B. Cymapokos
TennoemkocTtb pynneputa C60

Tennoemkoctb dynneputa C60 nccneposaHa B TeMnepatypHom nHTepBane 1-120 K ¢ ncnonb3osa-
HveM agmabaTHoro KanopumeTpa. [poBeaeH aHanM3 NONYYEHHbIX AAHHbIX Y IMTEPaTYpPHbIX UCTOYHUKOB,
npeanonaras, 4To nocTynatesbHble, BpallaTe/ibHble U BHYTPUMOJIEKYNAPHbIe cTeneHn cBob6oabl BHOCAT
JOMNOJIHUTENbHBIN BKNaZ B TennoeMKocTb dynneputa. O6HapyxeHo, YTo TeMnepaTypHas 3aBMCUMOCTb Te-
NJ0EMKOCTU MOXET BbITb BbIpaXKeHa Kak CyMMa JIMHENHbIX M KyBUYeCKX TEpMOB NpU TeMMepaType Huxke
3 K. BKnag, BHyTpMMONeKynsapHbIX KonebaHunii CTaHOBMTCA CyLLECTBEHHbIM Npu Temnepatype Bbiwe 50 K.

KnioueBbie ciioBa: Gynneput, TENI0EMKOCTb, KpUCTannyecKas pelleTka, 1mbpaumm.

M.W. baratckuii, M.C. bapabawko, B.B. CymapokoB
C60 pynnepuUTTiH XKblNyCblAbIMAbINbIFbI

C60 dynneputTiH *blaycbinbiMabinblFbl 1-120K nHTepBanbiHAa agmMobaTTbl KanopuMeTpAi nagana-
Ha OTbIpbIN 3epTTeniHAi. YaeMeni, aiHbIManbl XaHe MosieKyna illiHferi epKiHAIK Aapexenepi GynnepuTTiy
KbITYCbIAbIMABIIbIFbIHA KOCBIMLUA YIeC Kocafbl Aen 6omkaM Kacait oTbIpbIn, anbliHFaH ManiMeTTepAiH
oHe afebueT Ke3fepiHiH Tangaybl Xyprisingi. binycblibIMAbINBIKTBIH TeMrepaTypanblK Tayenginiri
3K TemeH TeMnepaTypa KesiHAe Cbi3bIKTbIK XaHe KyOTblK TepMAepAiH KOCbIHABICHI peTiHAe KepceTinyi
MYMKiH eKeHi aHbIKTanabl. Monekyna iwiHgeri Tep6enictepaid yneci 50K xxofapbl TeMnepatypaaa 6iniHe
bacTangbl.

TyiiH ce3nep: dhynnepuT, XbUTyCbINbIMABUIBIK, KpUCTaNAbIK Top, nnbpauusnap.

The heat capacity of the fullerite C60 has been
investigated in the temperature interval 1-120
K using an adiabatic calorimeter. The fullerite is
99.99% pure. The sample mass is equal to about 0.6
g. Analysis of the obtained results and literature data
[1-3] in the temperature range 1 — 300 K was carried
out assuming that the translational, rotational, and
intramolecular degrees of freedom make additive
contributions to the heat capacity of fullerite. It was
found that the temperature dependence of the heat
capacity can be expressed as sum of linear and cubic
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terms below 3 K. The linear term can be explained
by the existence of low energy tunneling levels in
the fulleriteorientational glass. The calculated Debye
temperature is equal to 53 K. The contributions of
optical translational and librational vibrations of
molecules C60 are noticeable with temperature
increasing above 3 K. The contributions of lattice
and intramolecular vibrations to the heat capacity
of fullerite were determined. The experimental heat
capacity, associated to the translational and rotational
vibrations, agrees well with the theory of lattice
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dynamics of the orientational ordered crystal C60 [3]
in the temperature range 1-25 K. The contribution
of the intramolecular vibrations becomes significant
above 50 K. Lattice heat capacity is close to the
SR and has weak temperature dependence on the
temperature range 50-140 K. This value of heat
capacity associated to contribution of translational
vibrations and the orientation vibrations of molecular
in the plane perpendicular to the direction of type .

The contribution of processes of orientational phase
disordering to the heat capacity of C60 is increased
with temperature increasing above 140 K. The peak
observed in the heat capacity near the temperature
of 260 K is associated with the orientational phase
transition. In the high-temperature orientation-
disordered phase of fullerite the heat capacity equaled
to near 4.5R, it corresponds to a case in which the
rotation of molecules C60 is close to free.
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