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context

Liquid metals @ HP
- geological fluids (planetary interiors)
- liquid state (liquidliquid phase transitions)

Sound velocity
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- high sensitivityto the variations of the interactiopotential ,
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difficultieswith classicatechniques ultrasonics BrillouinscatteringX
- combinediamondanvilcell (DAC) -$icosecondacoustics

F.Decremp<et al, PR1100, 3550 (2008)
F.Decrempet al, RSB0, 073902 (2009)

Reviewarticle :F.Decrempet al, Ultrasonic$6 129 (2015)




picosecond acoustics combined with DAC

r Ti:sapphire laser

F.Decrempset al, PRL100, 3550 2008)
F.Decrempst al, Ultrasonics56 129 (2015)
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Surfacemagingmethod Temporalmethod
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Carefulanalysiof R(t)- t, accuratelydetermined
velocityv, thicknesse, 1 scan ~ 18 (veryfast)

1 scan ~ 4h(time consuming e, Isneededto obtainv
- 2 complementarymethodsto explore P range

Liquidmercury: thermodynamicdata extensivelystudied

F.Decrempst al, RSB0, 073902 (2009)
S.Ayrinhaet al, J.Chem.Phy405041906 (2013



liquid gallium : acomplexliquid
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liquid gallium : acomplexliquid
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~0-2GPa, ~300,HK LPT in stable phase ?
experiments
R.Polonet alPRBr1, 184111 (2005)
R.Liet alAPL105,041906 (2014)

Y Isthere aliquid-liquid transition in stableliquid ?



Density
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Melting line in liquid Ga
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Melting line in liquid Ga

New determination of the melting line of liquid Ga
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Adiabatic soundvelocities
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- From adiabatic sound velocity

input

V(P,T)

(smoothed and

interpolated)
r (R, T)
ap(R, T)
Co (R, T)

to isothermal equation of state

Equation of state from acoustics

Davis & Gordon JCB 2650 (1967)
Daridonet al, International journal of

thermophysic49 145 (1998)

output

r(P,T)

‘ a.(P,T)

C.(P,T)

2
1. bT:bS+TaP
rCs
2 a=- 48
I gl =
Cpa T €
3. 8Cpg _ T &
WP I &
DP=0.01 GPa
Y
R R P

y
u l

B (P,T)
C, (P, T)
g(P,T)

11



Densityof liquid Ga
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- our datafrom soundvelocityare inexcellent agreemenivith Késter

- other thermodynamicguantitiesin liquid gallium
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Perspectives and work in progress

alkali metals(Li, Na, KRk Cs)
Acomplex phase diagrams

Aliquid or insulating/transparent @ HP
Aunusualproperties at high P

- highlyreactives
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Liquid rubidium
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