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Abstract: Laser driven dynamic compression experiments play the central role in extreme pressure and density
research, and are important to a number of fields, including planetary geophysics, material science, and inertial
confinement fusion, benefit to improve understandings of properties of materials at extreme conditions and their
applications. Recently laser driven compression techniques have been developing quickly together with laser facility,
laser plasma interaction, target fabrication and diagnostic techniques. On contrast to other loading platform, it is good
at ramp compression, decaying shock compression and complex loading path, and allows micro-scale probe combined
with macro-scale measurements, ultra-high pressure and strain rate. This review summarizes this technique from the
aspects of thermodynamics of compression, laser drive mechanism, laser drive experimental techniques and recent
advances of extreme compression of materials.
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Fig. 1 Schematic of laser-plasma process in the underdense plasma corona, inverse bremsstrahlung absorption occurs up to critical density™
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Fig.3 Thermodynamic compression paths within the sample for the case of laser-based compression™!
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and the Lagrangian sound speed vs free surface velocity; (d) ramp compression equation of state starting from first shocked state
Fig. 8 Example of a laser indirect driven shock+ramp compression experiment®’>*!
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Fig. 10 Designed intensity of streaked optical pyrometer (SOP) with brightness temperature (left) and SOP intensity vs shock velocity (right)"
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Fig. 11  Spectral radiance measured at the interface of iron/LiF in gas gun platform. (a) raw data of a 16-channel time resolved

optical pyrometer; (b) the fitted curve to determine the temperature and emissivity of iron™”!
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Fig. 14 Experimental setup and date analysis of laser indirect drive shockless isentropic compression of Au and P!
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Fig. 15 Raw VISAR data from the D2 cryogenic experiment in NIF and measured phase diagram for the
D2 insulator to metal transition measured by different experiments
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Fig. 18 Continuous measurement of sound velocity along Hugoniot curve via lateral release method
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