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Outline

• Hydrodynamics feature in 2φ fluid
• Metal – Non-metal transition in WDM

What for
• Searching critical point for high-temperature 

melting-point metal
• EOS
• Check liquid metal model in WDM plasmas
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We need
heating faster than expansion, and measurements with high resolution.
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There are large variety of parameters. 
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We need highly spatial and temporal resolution.
× normal interferometer
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to be continued
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Droplet formation and detection 
of its signal in 2φ fluid region
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Time required to form droplets (expansion time + formation time)
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To check starting time when expansion component cannot be neglected.
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Metal-Nonmetal transition



F Hensel, et al., Rev. Mod. Phys., 40, p.697 (1968)



J. F. Benage, Jr., Phys. of Plasmas.(2000)

SNL Z machine

M.P. Desjarlais, Volume 41, Issue 2-3 , Pages 267 - 270 (2001)
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Multi frequency probe of warm dense Au plasma
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2D pump-probe image observations
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D. von der Linde, Applied Surface Science 154–155(2000), p.1–10

Snapshots with 100-fs time resolution. Si111.excited 
with 0.47 Jrcm2. Frame size: 300 mm=220 mm. 25micron

Hg

We observed bright fringe in Hg illumination spot. 

F Hensel, et al., Rev. Mod. Phys., 40, p.697 (1968)



Metal-Nonmetal transition 

Hg model(5d10 6s2)1)
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band in ordered solid

e-

Disordering due to expansion 

e-

Each electron states are perturbed by local ion environment 
(pressure broadening)

+ fluctuating microfields from mobile electrons make level broadening
(homogeneous width)
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Summary
• Hydrodynamic features in 2φ fluid region will 

help to detect the critical point.
(diffuse scattering to detect droplets)

• Hg M-NM transition occurs within ~1ps. That 
indicates M-NM is located at high density in 
WDM region. (i.e., above critical density)

• Phenomenon of increased reflectivity is 
observed in Hg WDM material.

• Observe Metal-nonmetal transition in Zn 


