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Gaseous metal of Likalter

virtual atoms – overlapping by the classically accessible spheres of
partially free valence electrons

Likalter A.A. “Gaseous metals” Sov. Phys. Usp. 35, 591 (1992)

the origin of 
conduction band



JELLIUM

Wigner-Seitz Cell

ATOMIC GAS + JELLIUM = GASEOUS METAL



“cold ionization”
degree



Degree of “cold ionization” for Al, Be, Cs
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We can determine the jellium electrons’ conductivity by their
concentration nj, related to the density of atoms, and a direct
relationship to the density of atoms via ya – the atomic cell's size in
atomic units. Temperature dependence is absent. The dimension of
all values is CGSE, and the conductivity’s one is in 1/(Ohm cm). To
estimate the vapor conductivity for Cs, Al, and Be, it is sufficient to
set their density, find αj from the graphs, and use the formula to
calculate the conductivity.



Experimentally measured conductivity values for 
cesium and rubidium at the critical point are of the 

order of 250 ± 150 1/(Om cm) [Hensel, 1980]
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“3+” model

Gas and liquid binodal 

- Thermal electrons
- Jellium 

NNA + Cohesion
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SATURATED VAPORS OF ALKALI METALS – GASEOUS METAL

Conductivity of cesium vapors on binodal
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1E-5 1E-4 0,001 0,01 0,1 1
1

10

100

1000

s,
 (
W

*c
m

)-1

r, g/cm3

 Redmer et al (T=6000 K)
 id.gas
 "3+" model (Frost)
 "3+" model (Frost+HF)
 VCM

Conductivity of cesium vapors (T = 6000 K)

VCM – A.L. Khomkin, A.S. Shumikhin. High Temp. 51, 594 (2013)
J. Starzynski, R. Redmer, and M. Schlanges. Physics of Plasmas 3, 1591 (1996).
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a liquid metal – a gaseous metal

instead of the metal-dielectric 
transition 
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CONCLUSIONS

1. The proposed “3+” model allow to calculate composition,
equation of state and electrical conductivity within unified approach
for plasma fluid of metal vapors.
A distinctive feature of the model: the use of solid–state
characteristics to describe the properties of the fluid (gas state): the
jellium – the origin of the band structure and the cohesive binding
energy of atoms.
2. Atomic gas and Jellium = Gaseous metal. It is not a dielectric
state.
3. Liquid metal–gaseous metal phase transition occurs instead of
dielectric-metal phase transition.
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