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Laser-Driven Shocks

Drive Characteristics:
�Very high potential pressures
�Short time scales (several ns)
�Small sample sizes and thicknesses 

(<1 mm, ~50 µm)
�Planarity and shock steadiness issues.
�Visar measurements of velocities

Sample Requirements:
�Fast dynamics
�Large volume discontinuities
�Transparent samples
�Steady drives



Why KTP?
KTP (Potassium Titanyl Phosphate) may be an 

appropriate material for high quality phase 
transition study using laser shocks

� Phase transition at 5.8 GPa is isosymmetric (no change in 
space group).

� Phase transition volume discontinuity (2.8%) is nearly one-
dimensional (0.3%, -0.1%, 3.5% in a, b, c respectively).

� Orthorhombic (Pna21), biaxial crystal with large non-linear
suseptibility.

� Transition should be very fast

� Mechanism may depend on orientation.  

� Transparent sample allows Visar measurements of shock and 
particle speeds.
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Phase Transitions => Multiple Shocks

KTP Cold Curve

Static data 
Allen et. al (1992, 1996).
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Experiment
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Free-Surface Velocities

Double shock represents Phase Transition or
Elastic-Plastic Transition.



Multi-Phase EOS
Analytic Helmhotz free energy fit to cold 

curve and thermal expansion.
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Pressure and Us



Conclusions

� We see definite two-wave structure in KTP between 6 
and 7 GPa.  Static phase transition at 5.8 GPa.

� Future experiments to exclude possibility of plastic-
elastic transition.

� Future experiments to look at transition dynamics.

� Future experiments to study orientation dependence of 
transition.


