Ab Initio at T>0

Ne present a novel finite temperature, T > 0, « NVT ensemble energy as function of T [2]
approach to quantum chemistry and its
application to small molecules. Descriptive — s !

_—quantum statistics (molecular Z, S, F) and g 7 :
parameters (E, geometry) are evaluated.
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Based on the quantum statistics, from the \ j:
mixed state density matrix (path-integral) / .
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we obtain the partition function et Noclar P soeaten o (bond el it ot aferen ereraires
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and S(R) is the action of the path R(1) in + Dissociation—recombination equilibrium [2]
imaginary time T. HE o Hy 4 p* e
. . . o Hf +H gwr o pm
The path-integral is sampled by Metropolis o 2H 4p* g 120 :
Monte Carlo algorithm for evaluation of the CH4optre  F0F
partition function, distributions and o 3pt 42 ) i
expectation values. 5 of
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0.4 eV = 5000K. We predict, however, its Conclusion

thermal dissociation at about 1000 K, already, . . . L. .
due to exceptionally large entropy factor For the first time the first-principles electronic

lowering the free energy at low densities [1]. structure approach has been successfully
extended to finite temperatures and beyond

Born—-Oppenheimer approximation, and
furthermore, to chemical reactions.
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