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Outline of the presentation

Â In our lab a technique has been developed that allows the 
electrical resistivity and EOS measurements to be performed at 
high T (1 ï4 eV) and P (1 ï10 GPa)

Â Using this technique the data on fluid Al has been obtained

Â Based on the data an equation of state of fluid aluminum has been 
constructed

Â Using this EOS and applying  the virial theorem to the system (fluid 
Al) a thermodynamic criterion for the MNM transition has been 
derived 

Â It is demonstrated that on the nonmetallic side of the MNM 
transition the fluid aluminum represents a strongly coupled system 
with the value of the coupling parameter of the order 10.
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Photo of an aluminum foil strip (1), sandwiched together 
with a ruby plate (2) between two sapphire plates (3)
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Resistance:

Specific Joule heat:

Density: using P(t) dependence and EOS of sapphire the 

hydrodynamic task is solved about displacement of a piston 

in the case the pressure at the piston is a known function of 

time

Internal energy: E = Q ïA

Conductivity:

A complete diagnostics: simultaneous measurements of the 

electric resistivity and EOS
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Quality of the measurements
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Comparison: relative volume plotted against

specific enthalpy
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Electrical resistivity of Al in the MNM transition 

region. 
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The optical conductivity calculations by the Kubo-

Greenwood formula and the VASP simulations

J. Cl®rouin, P. Noiret, V.N. Korobenko, A.D. Rakhel, PRB (2008)
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The EOS measurements results for Al

in the MNM transition region

Filled marks ïmeasurements

Open marks ïQMD results 
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Constructing of the EOS
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The Gr¿neisen coefficient of fluid aluminum
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The Gr¿neisen coefficient of fluid aluminum
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The cold pressure curve of fluid aluminum
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Relative volume as a function of enthalpy along 

isobar P = 0.3 GPa

The  marks represent 

data by G.R. Gathers (1983)


