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One of the most important direction of scientific work Is
the creation, verification
and improvement of the equations of state (EoS)

* In Russia, the main center for EoS developments are the@of the
RAS and @. the RAS



One of the most important direction of scientific work Is
the creation, verification
and improvement of the equations of state (EoS)

* EoS are important because they link WDM and technologies
A

WDM:
Temperatures ~ 1 eV
Densities ~ condensed matter densities




areas/directions of active research =
areas where better knowledge of EoS is required

* Better description is desirable for Supercritical region

* Today EoS are plastic. Thus elasticity is ignored. But elasticity changes
Hugoniots! = HEL is high for laser generated shocks: 0.5 Mbar for Nickel
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areas/directions of active research =
TWO areas where better knowledge is required

» Better description is desirable for Supercritical region

* Today EoS are plastic. Thus elasticity is ignored. But elasticity changes
Hugoniots — HEL is high for laser generated shocks
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Example 1 = LAL =laser ablation in liquid
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Laser ablation in liguid =LAL
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Parametric presentation T(x), rho(x) = T(rho)

Inogamov et al., JETP Lett. (2022)
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Supercriticality and vanishing of the surface barrier

 Surface tension is zero in supercritical fluid



. . evaporation =2 diffusion = cooling = condensation = formation of NPs

o diffusive interpenetration : metal vapor = hot liquid

* two regimes: with evaporation/diffusion and _!

A coexistence curve of gold in water 1-2 eva PO ration

water acts as

external pressure of 80|d In I|qU|d

2

1 liquid gold
and its

3 surface tension 2-3 expansion
> of gold vapor

non-ideal gas like gold inside I|q uid

T without
A )
surface tension

Au-liquid gold gold

mixing without
rho evaporation




temperature (kK)
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cc = condensation curve

cb = contact between Au and water

hot

supercritical Au

condensed Au

mixture of evaporated Au and water H
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Hydrodynamics is arranged in such a way that gold, having
passed the condensation curve, turns into a 2-phase mixture,
which is compressed into a liquid. The compression is done by
external pressure.

Only evaporated gold transfers into nanoparticles
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LASER INITIATED SHOCK WAVE
FROM PLASTIC PROPAGATION (RELATIVELY SIMPLE)
T0
PURELY ELASTIC REGIME
WITH VERY COMPLICATED WAVE STRUCTURE

EXAMPLE 2



Elastic-plastic transformation

e Elastic-plastic laser shock leaves behind plastically modified matter
and transits into pure elastic wave structure
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Elastic-plastic transformation

e Elastic-plastic laser shock leaves behind plastically modified matter
and transits into pure elastic wave structure
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* Elastic-plastic laser shock leaves behind plastically modified matter and transits into
pure elastic wave structure.

* The Rayleigh surface wave appears. It is important for laser opto-acoustics applications




CONCLUSION

* It is necessary to improve descriptions in the areas 1 and 2

 Surface tension, contact with water, hydrodynamics of the crossing of
the condensation curve

* Combine shockwave melting with elasticity at slightly lower

amplitudes
A
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CONCLUSION

* Combine shockwave melting with elasticity at slightly lower

amplitudes
A
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Important works were carried out in JIHT of RAS and Institute of Problems of
Chemical Physics of RAS by Kanel, Razorenov, Utkin and their colleagues.
These efforts are aimed to do clear the situation in the elastic-plastic area.
What we do in our group is devoted to link “SuperCrit” and “Elast-Plast”
because both are presented in the same spatial mechanically connected
field — this is example where red is hot while green is elastic-plastic region
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CONCLUSION
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Important works were carried out in JIHT of RAS and Institute of Problems of
Chemical Physics of RAS by Kanel, Razorenov, Utkin and their colleagues.
These efforts are aimed to do clear the situation in the elastic-plastic area.
What we do in our group is devoted to link “SuperCrit” and “Elast-Plast”
because both are presented in the same spatial mechanically connected
field
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