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LIQUID WATER BOSON PEAK AT NEAR-CRITICAL TEMPERATURE
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On the basis of the monatomic quantum gas theory described by Einstein [1] the analysis of configurational oscillations of water particles at the near-critical temperatures was performed. It was found that molecules and bigger particles contribute to the quantum gas to quantum condensate reverse transitions. The size of bigger particles is similar to the liquid structural units [2]. In liquid structural units the average number of molecules (g) increases with the increase of temperature at the near-critical region [3, 4]. Configurational heat capacity (Cc) exceeds that of distinguishable particles Cc1= R(G(ln(g(4p) [3]. The difference is Cc3 = K3(R(G((s(g)4 ( ln(4(g), where s=1-G is a sol fraction; K3 is a coefficient. As a result of the comparison analysis of computational and experimental isochoric heat capacities, K3 coefficient is equal to 1 in case of H2O water and it is 2 for D2O. A temperature curve of Cc3 values can be considered as a boson peak. Lowered H2O water K3 coefficient is an evidence of fermion’s contribution to the formation of configurational heat capacity at the near-critical temperature. Besides its appearance in the quantum gas to quantum condensate reverse transitions, and in configurational particle oscillations at near-critical temperatures, the permolecular compounds are also found in liquid ammonia and other liquids. Obtained results can explain the reason of fluctuations and the cause of the high meanings of the configurational heat capacity of liquids at near-critical temperatures.
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