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Abstract 
The model of condensed matter is considered. In this model, the particles oscillate with a limited 

amplitude in a self-consistent field. Each particle moves in a certain local volume of the electromagnetic field, 
which is formed by the particles surrounding it. All particles are identical, the particle size is independent of 
temperature and external pressure. Collisions of molecules occur absolutely elastically, the RMS velocity in 
collisions is proportional to the temperature of the substance. 

A numerical calculation of the interaction energy between molecules is performed on the basis of the 
spherically symmetric pair potential of Mi-Lennard-Jones. The total potential energy of a molecule in a local 
field is calculated in accordance with the principle of superposition. 

The amplitudes of the motion of particles in the condensed state are much smaller than the average 
distances between their centers. The changing electromagnetic field is replaced by a stationary field averaged 
over time. The molecules that create this field are fixed in their oscillation centers (in equilibrium positions). 
The field parameters are determined by the interaction and arrangement of the particles, this field is self-
consistent. 

Calculations for one-, two- and three-dimensional models were performed. It is revealed that at small 
oscillation amplitudes, the center of each particle moves in the potential well. The average width of potential 
wells is equal to two amplitudes of limited oscillations. In this state, the particle system simulates a solid. 

As the amplitude of the oscillations increases, the equilibrium position of each molecule becomes 
unstable. The resultant force of attraction from the surrounding particles tends to remove the central particle 
from the equilibrium position. This state of the system simulates fluid. In a fluid, the particles move relative to 
the positions of unstable equilibrium on potential "hills". The detected transformation makes it possible to 
explain the properties of the substance in the liquid state: the disordered arrangement of molecules, fluidity, 
the impossibility of the existence of a liquid at low temperatures and in the absence of external pressure. 

In a liquid and in an amorphous substance, the arrangement of particles is disordered, but in a fluid the 
molecules move relative to the positions of unstable equilibrium, and in an amorphous substance the particles 
move in potential wells. 

 
 

References   
[1] Y.I. Frenkel. Theory of solid and liquid bodies. Leningrad; Moscow: GTTI. 1934. 120p. (russian) 
[2] Y.I. Frenkel. Kinetic theory of liquids. Oxford: Oxford University Press. 1946.  
[3] I.Z. Fisher. Statistical theory of liquids. Chicago: University Press. 1964. 340p. 
[4] H.N.V. Temperley, J.S. Rowlinson, G.S. Rushbrooke (Eds.) Physics of simple liquids. Statistical theory. 

Amsterdam: North-Holland. 1968.  
[5] C.A. Croxton. Liquid state physics. A Statistical Mechanical Introduction. Cambridge: University Press. 

1974. 420p. 
[6] N.H. March, M.P. Tosi. Atomic dynamics in liquids. London: Macmillan. 1976. 337p.  
[7] M.P. Allen, D.J. Tildesley. Computer simulation of liquids. Oxford: Clarendon Press. 1987. 385p.  
[8] D.K. Belashchenko. Computer simulations of liquid and amorphous substances. Moscow: MISIS. 2005. 

408p. (russian) 



Full Paper ______________________________________________________________________ N.A. Kudryashova 

 68 _______________ http://butlerov.com/ ______________ ©Butlerov Communications. 2017. Vol.49. No.2. P.67-74.  

[9] E.A. Pastukhov, A.A. Vostryakov, N.I. Sidorov, V.P. Chentsov. Molecular-dynamic analysis of liquid 
niobium structure with iron and hydrogen atoms impurities. Butlerov Communications. 2012. Vol.29. 
No.1. P.80-83. ROI: jbc-02/12-29-1-80 

[10] A.A. Vostrjakov, E.A. Pastukhov, N.I. Sidorov, I.S. Sipatov. Ta, Nb and Zr melts diffusion. Butlerov 
Communications. 2012. Vol.30. No.5. P.20-24. ROI: jbc-02/12-30-5-20 

[11] V.G. Uryadov. Physico-chemical properties of water and its hexameric cluster. Butlerov 
Communications. 2014. Vol.39. No.7. P.53-60. ROI: jbc-02/14-39-7-53 

[12] I.K. Loktionov. Prediction of equilibrium thermodynamic properties of simple liquids in the model with 
four-parametric oscillating interaction potential. Tech. Phys. 2015. Vol.60. Iss.3. P.317-326.  

[13] S.E. Pratskova. The thermodynamic properties of oxide-fluoride melts Na+, Al3+//O2-, F-. Butlerov 
Communications. 2016. Vol.45. No.3. P.109-115. DOI: 10.37952/ROI-jbc-01/16-45-3-109 

[14] N.E. Dubinin, V.V. Filippov, A.A. Yuriev, N.A. Vatolin. Helmholtz free energy of liquid Na in the 
variational method with the square-well reference system. Butlerov Communications. 2016. Vol.47. 
No.8. P.10-13. DOI: 10.37952/ROI-jbc-01/16-47-8-10 

[15] M.N. Magomedov. Study of interatomic interaction, vacancy formation, and self-diffusion in crystals. 
Moscow: Fizmatlit Publ. 2010. 544p. (russian) 

[16] V.M. Kuznetsov, V.I. Khromov. Influence of the dimension of the phonon spectrum on the stability of 
condensed matter. Tech. Phys. 2011. Vol.81. Iss.12. P.77-82. (russian) 

[17] S.V. Lepeshkin, M.V. Magnitskaya, N.L. Matsko, E.G. Maksimov. Melting and lattice dynamics of 
sodium at high pressures. Ab initio quantum molecular-dynamics analysis. JETP. 2012. Vol.115. 
Iss.1. P.105-111.   

[18] D.S. Sanditov, B.S. Sydykov. An analogue of Lindemann's melting criterion in the process of softening 
glassy solid bodies. Tech. Phys. 2014. Vol.84. Iss.5. P.52-54. (russian) 

[19] J.E. Lennard-Jones, A.F. Devonshire. Critical phenomena in gases 1. Proc. Roy. Soc. London.  Ser. A. 
1937. Vol.163. P.53-70. 

[20] D.J. Adams. Particle trajectories in classical fluids are not anomalously fractal. Mol. Phys. 1986. Vol.59. 
No6. P.1277-1281. 

 
 


