Hydrodynamics experiments for astrophysics using intense lasers

Bruce A. Remington^†, S. Gail Glendinning, Kimberly S. Budil, Jave Kane, Dave Gold, Dimitri Ryutov, Gilbert Collins, and Robert Cauble Lawrence Livermore National Laboratory

In a broad-based collaboration with universities, we are developing astrophysically relevant hydrodynamics experiments on the Nova and PetaWatt lasers at Lawrence Livermore National Laboratory (LLNL), and in the future on the Omega laser at the University of Rochester, and the National Ignition Facility, currently under construction at LLNL. Issues that we are or planning to investigate are deep nonlinear, compressible hydrodynamic mixing in 2D and 3D, relevant to supernovae [1]; strong-shock hydrodynamics relevant to supernova remnant formation [2]; radiative shocks and blast waves, of potential interest to gamma-ray burst models [3]; cratering experiments, of possible interest to hypervelocity meteoroid impacts [4], and equation-of-state measurements of hydrogen at multi-Mbar pressures, relevant to the interiors of giant planets and brown dwarfs [5]. An overview of this work will be given, and the issue of scaling will be addressed [6]. References:

†remington2@llnl.gov [1] J. Kane et al., Ap. J. 478, L75 (1997); B.A. Remington et al., Phys. Plasmas 4, 1994 (1997). [2] R.P. Drake et al., submitted, Ap. J. (1998).

[3] E. Liang et al., 2nd International Workshop on Laboratory Astrophysics using Intense Lasers, March 19-21, 1998 at the Univ. of Arizona.

[4] A. Rubenchik et al., 2nd International Workshop on Laboratory Astrophysics using Intense Lasers, March 19-21, 1998 at the Univ. of Arizona.

[5] L.B. Da Silva et al., Phys. Rev. Lett. 78, 483 (1997); R. C. Cauble et al., Phys. Plasmas 4, 1857 (1997); G.W. Collins et al., 2nd International Workshop on Laboratory Astrophysics using Intense Lasers, March 19-21, 1998 at the Univ. of Arizona.

[6] D. Ryutov et al., to be submitted to Ap. J. (1998). Acknowledgments:

Work performed under the auspices of the U.S. Department of Energy by the Lawrence Livermore National Laboratory under contract number W-7405-ENG-48, with partial support from grant LLNL-ERD-022.