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Cell model of quantum liquidCell model of quantum liquid

Every ion localizes in the WEvery ion localizes in the W--Z cell Z cell 
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Electron density in the cellElectron density in the cell ( ) ( )b fn r n r n 

Density of localized states isDensity of localized states is

The cell is neutral , there are continuous state The cell is neutral , there are continuous state over the cell, distributed uniformly over the cell, distributed uniformly 
over the cellover the cell
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Cell is electrically neutralCell is electrically neutral
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Kinetic energy of localized electronsKinetic energy of localized electrons
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Kinetic energy of delocalized electronsKinetic energy of delocalized electrons
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ElectronElectron--ion energy of interaction ion energy of interaction 
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ElectonElecton--electron and exchange interactionselectron and exchange interactions

SelfSelf--consistent potentialconsistent potential, , formed by all charge particlesformed by all charge particles
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Middle electron interaction energyMiddle electron interaction energy
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In the limit 0,,0  eeex UURN Like as in hydrogen atom
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Proton contributionProton contribution

Both electrons and protons are degenerate at T =
 

0. Their wave length in this limit is . 

The relation of this wave length to the cell radius equals to

This constant does not depend on density. The proton wave length
 

and the relation  at 
finite temperature are and  (here T and n are expressed in K and Å-3 correspondingly). 
The latter relation equals to ~0.42 at n =

 
0.1 and T =

 
1000 K. So we have degenerate 

protons over the entire domain of our consideration.
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This atomic
 

–
 

like structure of diameter 2Ra and mass M (proton) is confined to move 
in a space with characteristic dimension

, the mean
 

–
 

proton spacing with the correction due to the own size of the atomic-like 
structure
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The free energy of degenerate proton gas at low temperatures 
can be presented as 
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D is the energy of dissociation of the molecule (0.165 Ry/atom)
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ConclusionConclusion

If it is possible to get a quantum If it is possible to get a quantum metastablemetastable hydrogen liquid as hydrogen liquid as 
molecular hydrogen solid is subjected to melting at molecular hydrogen solid is subjected to melting at megabarmegabar 
pressure pressure 
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