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Preface

With the advent of modern large telescope facilities (such as the Kitt Peak
and Cerro Tololo 4-meter telescopes in Arizona and in Chile, and the Keck 10-m
telescope in Hawaii) and orbiting observatories (such as the Hubble Space
Telescope and ROSAT) the quality and detail of astrophysical data being taken
today is without parallel. Many objects currently under intensive observation
exhibit temporal variations with time scales of order weeks, such as Type Ia
supernova light curves, and months, such as the evolution of the gjecta from
supernova SN1987A on its impact course with its circumstellar nebula. This
opens the possibility to test predictions of the macroscopic evolution of such
objects in real time with computer models which typically include an immense
amount of microscopic physics. Unfortunately, one does not have the luxury in
astrophysics of setting up clean, well controlled experiments in the universe to
test the ingredients, in particular the microphysics, contained in the
astrophysical models. Often times, debates about the details of various models
continue for years, and in some cases decades. Creating a surrogate
environment to serve as an astrophysics testbed would obviously be very
desirable.

: On the terrestrial front, the world has stood witness to the development of
a number of highly sophisticated and flexible, high power laser facilities
(energies and powers of up to 50 kJ and 50 TW), driven largely by the world-wide
effort in inertial confinement fusion (ICF). The charter of diagnosing implosions
with detailed, quantitative measurements has driven the ICF laser facilities to
be exceedingly versatile and well equipped with diagnostics. Interestingly, there
is considerable overlap in the physics of ICF and astrophysics. Both typically
involve compressible radiative hydrodynamics, radiation transport, complex
opacities, and equations of state of dense matter. Surprisingly, however, there
has been little communication between these two communities to date.

With the recent declassification of ICF in the USA, and the approval to
commence with construction of the next generation "superlasers", the 2 MJ
National Ignition Facility in the US, and its equivalent, the LMJ laser in France,
the situation is ripe for change. Access to these large laser facilities, present and
future, is becoming available to the outside academic community. Given the
physics similarities that exist between ICF and astrophysics, one strongly
suspects that there should exist regions of overlap where supporting research on
the large lasers could be beneficial to the astrophysics community.

As a catalyst for discussions to this end, Lawrence Livermore National
Laboratory sponsored the 1st International Workshop on Laboratory
Astrophysics Experiments with Large Lasers in Pleasanton, California, USA,
over a two day period at the end of February, 1996. Approximately 100
scientists attended from around the world, representing eight countries: the
USA, Canada, UK, France, Germany, Russia, Japan, and Israel. A total of 30
technical papers were presented. The two day workshop was divided into four
sessions, focusing on nonlinear hydrodynamics, radiative hydrodynamics,
radiation transport, and atomic physics-opacities. Copies of the presentations
are contained in these proceedings.

iv




The conclusion of the meeting was a consensus that there indeed do
appear to be areas where careful laser experiments could serve as an
astrophysical testing ground, a setting where emerging theories can have a "dry
run”. The challenge is to match the right astrophysics questions with the right
laser experiment. We hope that the outcome of this workshop will be the start of
a continuing dialog between the astrophysics and laser experiments
communities, which will hopefully lead to more discriminating astrophysics
experiments on the large laser facilities around the world.

It is our great pleasure to acknowledge the significant expert assistance
we have enjoyed in putting this workshop together. We are particularly
indebted to Misty Riendeau, Laurie Pinkerton, and Karen Queheillalt for their
assistance in planning, organizing, and running the conference. We also
acknowledge the assistance of Sandy Lynn and Cheryl Swinkels from our
Document Services Department. We are deeply indebted to Bruce Fryzell for
sharing his exquisite color images from his supernova simulations with us,
examples of which appear on the announcement poster, the name tags, and on
the cover of these proceedings.

*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.

Bruce A. Remington
William H. Goldstein




WORKSHOP SUMMARY
Monday morning: Hydrodynamics I, Bruce Remington presiding

Mike Campbell (LLNL) welcomed the participants to the workshop, and
stressed the need to include academia and basic physics experiments into the use of
large lasers built for inertial confinement fusion (ICF) research. Mike pointed out that
only with outside users of lasers such as Nova and the future National Ignition
Facility, can the full potential of these ICF lasers be realized.

- Joe Kilkenny (LLNL) gave an overview of large lasers around the world that
might potentially be useful for astrophysics experiments. He then focused on laser
capabilities at LLNL, covering the parameter regimes accessible with Nova, the 100
TW laser, the petawatt laser, the USP laser, and standard diagnostic capabilities at
Nova. ;

Dave Amett (University or Arizona) discussed the role of hydrodynamic
instabilities, in particular, buoyancy driven convection and Rayleigh-Taylor
instability, in the dynamics, evolution, and observables from Supernova 1987A. He
stressed the importance of testing current theories and models of supernova in any
way experimentally possible. One promising, and hitherto untried testing ground is
using large lasers to mock up subsets of the physics of supernova. The current
supernova experiment on the Nova laser is a model for designing experimental
benchmarks of the supernova codes.

Gail Glendinning (LLNL) discussed an experiment that is being designed,
together with Jave Kane (University of Arizona), a graduate student of Dave Arnett's,
to test the modeling of deep nonlinear instability evolution using the astrophysics
code PROMETHEUS. This appears to be the first experimental test of the nonlinear
hydrodynamics predictions of this widely used supernova code. The experiment has
progressed past its initial "shake-down" phase, and meaningful comparisons of
experimental results with PROMETHEUS simulations has just started.

Dick McCray (University of Colorado, Boulder) discussed the imminent
collision predicted to occur in 5 years of the expanding ejecta from SN1987A with its
surrounding circumstellar ring nebula. He summarized models and current
understanding of the ring, and predictions of x-ray, UV, and optical emissions
expected when the collision ensues. He siressed the multiple shock interactions
predicted, and pointed out the need to test modeling of these strong radiative shocks
in advance of the event.

Paul Drake (LLNL and University of Michigan) discussed the final design of
an experiment being developed for Nova, in collaboration with Richard McCray from
the University of Colorado at Boulder and Edision Liang from Rice University, to look
at the colliding plasma effects relevant to the SN1987A ring collision presented by
McCray. This experiment will use the Nova laser to generate the strong shock that
produces the laboratory equivalent of the expanding supernova ejecta. This
expanding ejecta will then impact a surrounding "ring nebula" of plasma created by
foam. The goal of the experiment is to examine the nonlinear shock hydrodynamics
expected in the collision, and characterize the radiation emitted in the multiple shock
interactions.

Wt




James Stone (University of Maryland) described his new model for the
formation of hydrodynamic "bullets". The interesting hypothesis of this presentation
was that deep nonlinear hydrodynamic instabilities are the cause of a broad array of
astrophysical phenomena hitherto unexplained. He siressed the need to access the
regime where radiative cooling behind the shock front affects the hydrodynamics. He
emphasized that if laser experiments could be designed that investigate any part of
this broad area of radiative hydrodynamics, then one might be able to impact the
development of astrophysics theories and codes that are still in their infancy. This is
. exciting, because this is precisely the regime that the Drake-McCray-Liang experiment
is being designed to address. o _

Monday afternoon. Hydrodynamics II, Paul Drake presiding.

The theme of the Monday afternoon session, chaired by Paul Drake, was
the study of hydrodynamic phenomena in astrophysics and in the laboratory.
Three of the speakers (Grun of NRL, Dimonte of LLNL, and Schappert of
LANL) discussed experimental results from laser-based studies of the instability
of Taylor-Sedov blast waves. In such experiments, a target immersed in gas is
struck by a concentrated laser pulse. This produces a blast wave, similar to those
described by Sedov and by Taylor in the 1950's, which takes hundreds of
nanoseconds to propagate across the experimental chamber. Such Sedov-Taylor
blast waves are believed to occur in a wide range of astrophysical systems
including supernova explosions. The experiments found that the blast waves
were sometimes stable and sometimes strongly unstable, depending upon a
number of factors including the properties of the gas and the presence of a
magnetic field. :

The instability of Sedov-Taylor blast waves is related to the
hydrodynamic instabilities which have produced mixing in supernova 1993],
discussed by Iwamoto of the University of Tokyo, who reported that the profiles
present in-the progenitor star can have a substantial impact on the instabilities
which occur when the star explodes. Similarly, the explosion of a type Ia
supernova is believed to produce a thin combustion layer which has some
similarities to a blast wave and is most definitely subject to strong hydrodynamic
instabilities, as discussed by Khokhlov of University of Texas at Austin. Both
Sedov-Taylor blast waves in astrophysical systems, and the shocks driven by
flowing plasmas, can become radiative, in the sense that they radiate power more
quickly than they receive power. This canlead to density collapse and strong
hydrodynamic instability, as discussed by Blondin of North Carolina State
University and by Klein of LLNL. Although laboratory studies have not yet
dealt with radiative shocks, some strongly-nonlinear hydrodynamic systems
have been studied. Experiments on the interaction of shock waves, on jets, and
on colliding plasmas were reported by Perry and Miller of LLNL. Additional,
possible experiments to look for pair production and to simulate other aspects of
supernovae were discussed by Liang of Rice. The general properties of late-time,
nonlinear hydrodynamic mixing in non-radiative systems are beginning to yield
to theoretical analysis, as Shvarts, of Negev Nuclear Research Center in Israel,
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showed. He also pointed out that the behavior is qualitatively different when a
shock passes through a previously-shocked medium, as is common in
astrophysical environments, and that this problem deserves study.

Tuesday morning: Atomic physics / opacities, Bill Goldstein presiding

The session on opacity, spectroscopy and radiation transport opened with
a historical overview of astrophysical opacity research from Arthur Cox, of Los
Alamos National Laboratory. Cox introduced the Hertzsprung-Russel diagram,
and described the large range of variable stellar systems whose evolution and
characteristics depend sensitively on radiative opacity. He identified banner
years in the ~55 year Iustory of opacity calculations, including the appearance of
Los Alamos opacities in 1964-70, and culminating with the publication of new
results from LLNL’s OPAL group in 1991-93. These improved tables evinced
enhancement factors of three in opacity owing to previously neglected bound-
bound transitions in iron. As Cox pointed out, the new calculations affected our
understanding of a long list of variable systems, including double-mode
cepheids, delta Scuti variables, and solar oscillation frequencies.

Cox went on to describe his recent work on the effects of convection on
the behavior of variables, and concluded that modern opacities may not, in fact,
fully explain observations of stellar pulsations.

The themes introduced by Cox were elaborated later in the session by
Carlos Iglesias, who addressed remaining uncertainties in stellar opacities, and
by Paul Springer who discussed experiments relevant to stellar atmospheres.
Iglesias pointed out that uncertainties in the solar interior opacities deduced
from code comparisons are as large as 35%, especially near the bottom of the
solar convection zone. The source of the discrepancies was traced to uncertainties
in the ionization balance. Present theories that describe the behavior of bound
states in dense matter do not agree, and there have been few experiments to test
them. Iglesias described recent laser-driven absorption measurements that have
proven valuable in validating some aspects of these theories, and proposed that
these experiments be extended to provide detailed input for ionization balance
models.

Paul Springer also pointed to discrepancies between models of stellar
opacity, particularly those arising from line-shapes, and the merging of lines into

qua51-conﬁnua These uncertainties are most pronounced at densities of 10° g/ cc
and lower, and experiments to access this regime are highly constrained in time-
duration, spatial size and spectral resolution. Springer concluded by describing a
nested-hohlraum design that produces the right conditions in simulations.

Steve Rose, of the Rutherford Appleton Laboratory, and the Department
of Physics and Space, University of Birmingham, followed Cox with a wide-
ranging review of current and proposed laser experiments in the UK with
relevance to radiation flow in astrophysics. Rose showed that the opacity
measurements he was describing - including high-density, short pulse laser
experiments - mapped out typical temperatures and densities in the sun. He also



described line transfer experiments in the presence of large velocity gradients, an
important effect Type Ia Supernovae, among other astrophysical systems. Rose
also proposed novel experiments to address the role of Compton scattering in the
energy balance of accretion-powered objects. He presented simulations showing
that the effects of Compton scattering on the radiation emitted from compressed
balls of DT gas was profound and measurable.

Rose concluded that the plasma conditions achievable with high-power
lasers are comparable to those found in certain astrophysical plasmas. He added
that complex laser experiments are underway in which the conditions are
controlled to investigate specific, relevant physical processes. ’

Phil Pinto of the University of Arizona picked up one of Rose’s threads in
a talk on Radiation Transport in Flows with Large Velocity Gradients. He
described the light curve of Type Ia supernovae as a competition between
radiaoactive energy deposition, adiabatic decompression, and radiative transport
to the surface. The transport is dominated by line absorption in large velocity
gradients. Escape is effected through exotic processes like Doppler downshifting
of thermal radiation and “photon-splitting.” Outside of the supernovae light
curve itself, there exists little data to guide the theorists in modeling the opacity
of such unique systems. Pinto suggested that laboratory experiments could test
elements of the models by measuring transport in laser-produced blow-off
plasmas, and by testing iron group atomic physics and branching ratios.

Tim Kallman of NASA and Duane Liedahl of LLNL discussed the
modeling and laboratory simulation of X-ray photoionized nebulae. The
opportunity to perform detailed studies of the X-ray emission from these
accretion-powered sources is among the most exciting prospects in astrophysics
for the next decade. But the analyses of spectra from accretion-powered X-ray
sources, which will comprise a substantial portion of the high-energy
astrophysics database, are likely to severely tax the capabilities of the currently
available analytical resources. The reason is clear: understanding of atomic
physics processes and the matter/radiation interactions in X-ray photoionized
plasmas is sketchy.

The essential aspect of an X-ray photoionized plasma is the high degree of
overionization relative to a steady-state collision-driven plasma at the same
temperature. The ionization state is characterized by the quantity, § = 4nF/n, the
ratio of the ionizing radiation flux to the electron density. Whenever £ exceeds
~10 (cgs), electron impact ionization is less important than photoionization in
establishing the charge state distribution. Similarly, the role of electron impact
excitation is reduced in comparison to recombination cascades as a population
mechanism. At present, the physical processes of "X-ray nebulae" are modeled by
complex computer codes which, nevertheless, rely on untested, simplifying
assumptions and approximations.

Liedahl pointed out that conditions achievable in targets using the Nova
Jaser, and conditions projected for the planned National Ignition Facility (NIF),
have excellent overlap with the parameters expected to characterize accretion-
powered plasmas. In proposed experiments, uniform, photoionized plasmas are




created by illuminating a low density gas target with broad-band ionizing
radiation from a laser-irradiated high-Z converter target. Preliminary
experiments and predictions for gas cell targets have already been made and a

- box-like target has been designed in which argon gas is contained by thin-foil
windows. This target allows argon pressures from 25 Torr (corresponding to ion
densities near 1018 cm=3) down to pressures several orders of magnitude lower.
A gold converter specirum has also been measured on the Nova Two-Beam

Facility using .53 mm light in a line-focus geometry at an irradiance of 104w

cm-2. This spectrum has been used to estimate the values of x achievable at laser
facilities that are precisely those expected to obtain in the X-ray emitting regions
of accretion disks. Design calculations for an argon experiment using the 25-Torr
gas cell and the measured gold spectrum have predicted ionization into the
middle of the L-shell. Then, using absorption and emission spectroscopy,
respectively, to measure ionization distribution and temperature, a direct
comparison with the predictions of astrophysical simulation codes could be
carried out.at known —-and controllable density (gas pressure) and ionization
parameter (luminosity).

Tuesday afternoon: Radiation transport, John Castor presiding

In the Tuesday afternoon session Nigel Woolsey (LLNL) began with a
discussion of ”Spectroscopy of Compressed High Energy Density Matter.” He
reported the results of a series of Nova experiments on implosions of capsules
filled with D2, CD4, N2 or Ne, doped with Ar, whose K-line spectrum is
measured. The object of the experiment was to make a sénsitive test of line-shape
theory as applied to the K lines, and in particular to assess the importance of ion
dynamics to the line shape, which should be a much greater effect with light
perturbing ions (D) than heavy ones (Ne). The same line shapes also provide
diagnostics of temperature and electron density. The theoretical comparison was
made to the FLY code of Lee, et al. The experimental results confirmed that the

FWHM of the He-like Ar K line is a good density diagnostic, while the Li-like
satellites of the same line provide a Te diagnostic. The surprising experimental

result was that the central dip in He-like Ar KB, indicative of a lack of ion
dynamics, was absent in every case for Wthh the spectrum could be measured,
perhaps owing to gradient effects.

Dick More (LLNL) described “Physics on Short Pulse, High Intensity
Lasers,” referring to the capabilities of LLNL's Ultra-Short-Pulse laser facility.
The USP can deliver a pulse of 0.1 Joule with a pulse length of order 100 fs, and
the promise is to perform experiments on matter at >1 keV temperatures at solid
density, since the heating and ionization time scales can be made short compared
with the time scale for hydrodynamic motion. A variety of LASNEX simulations
was shown to indicate how the sample approaches LTE and steady-state
ionization equilibrium as a function of time and laser intensity. The
interferometric techniques for probing the velocity and density distributions in



the exploding sample were illustrated. Finally, some results were shown for the
spectrum of a sample of germanium. -
“Femtosecond-Laser Driven Heat Waves in Solid” was the topic of the
presentation by Andrew Ng (University of British Columbia). The stimulus was
the experiment by Vu, Szdke and Landen with a buried layer of carbon in a glass

target exposed to a 51014 W/cm? intensity for 100 fs. The preliminary analysis
of the experiment used LASNEX and the classical (Spitzer) conductivity model.
In his study, Ng applied a hydrodynamic simulation coupled with a wave
equation solver (for the EM field), and used a more sophisticated plasma
conductivity theory. These simulations elucidate three different phases of
thermal wave propagation: skin-depth deposition, thermal conduction and shock
compression. The suggestion is made that the high velocity observed in the Vu,
etal., experiment might have been due to laser penetration. It is concluded that
accurate measurements of front velocity are a good discriminant for models of
electrical and thermal conductivity.

Astrophysics was represented in the session with the presentation
“Asteroseismology of White Dwarf Stars” by Paul Bradley (LANL). Bradley
reviewed the classification of variable (pulsating) white dwarfs into DOV, DBV

and DAYV, based on surface temperature, ranging from 105 K for DOV to 104K
for DAV. These stars are oscillating in a mixture of many so-called g-modes,
which, like water waves, are based on buoyancy. The evolution of the cooling
white dwarfs is modeled, and at each point of its evolution the spectrum of g-
mode oscillating frequencies is computed. Fitting the computed spectrum to the
observations of individual stars allows their masses and surface temperatures to
be inferred, and also the amount of residual hydrogen-rich material left at the
outside of the white dwarf. The total masses that are found agree well with other
estimates of white dwarf masses, and with masses for white-dwarf progenitor
stars. The residual hydrogen masses turn up some surprises, and suggest that
DA and DB white dwarfs have different origins.

Anatolly Orishich (Novosibirsk) discussed “Interaction Processes Between
Exploding Plasmas and Media in Space,” based on experiments with the KI-1 CO2
laser at the Institute of Laser Physics of Novosibirsk State University, which can

deliver 1 kJ to targets up to 100 pg in mass, possibly with a magnetic field of 1 kG. The
experiments are intended to simulate the deceleration of nova and supernova ejecta
by interstellar material, the movement of plasmoids in the earth’s magnetosphere,
interplanetary shock waves generated by solar flares, and the influence of the galactic
magnetic field on the expansion of planetary nebulae. The governing processes, which
are studied using KI-1, are the collisionless interaction of super-Alfvenic plasma
flows; collisionless energy coupling to the background gas; interaction of the plasma
flow with a magnetic field and the role of turbulence; the formation of compact
plasma shells; and ionization waves.




A Quick Look at the Capabilities of Nova and
its Accessibility to Outside Users

Joseph D. Kilkenny
Lawrence Livermore National Laboratory
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we have achieved >50 joules in a 400-fsec pulse

producing a new world record for peak power (125 TW) | =
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OMEGA has irradiated targets
with >37 kd UV in 60 beams

Laser facilities in ICF have large and diverse capabilities

for high energy density physics experiments
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ICF, also planar direct drive ICF; HEDP physlics on opacity, rad-
~ 100 TW (1995); 100 TW, 1 ps, 1.05 pm; Indepunileni beam synched

hydro, EOS, x-ray laser.
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with 1 Nova beam; fast ignitor ICF; Hign density plasmas
- PetaWatt (1996); 1 PW, 1 ps, 1.05 pm; 1 Nova beam synched with

the other nine beams; fast Ignitor ICF; High denslty plasmas

facllity; potentially can do indirect drive exps.

direct drive implosion

Omega upgrade (U Rochester -19988) ~ 30 kJ/30 TW, 0.35 um; primarlly
with ~20 TW.

nar

-

beam; dlagnostic development, plasma physlos, planar hydro and
Nike {NRL - 1985) - 2 kJ/0.4 TW, 0.26 pm + a backlighter begn

Trident (LANL - 1992) - 2 beams, 100 J/beam 1.06, 0.53 jum + & backlighter
direct drive .
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Hydrodynamm Instabilities in Type II
Supernovae

Dave Arnett
University of Arizona
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Hydrodynamic Instability Experiments for
Supernovae

S. Gail Glendinning
Lawrence Livermore National Laboratory
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Co]]1s1onal of SN1987A with Circumstellar
Nebular Ring

. Richard McCray
JILA, University of Colorado
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An Experiment Relevant to the Supernovae
Ejecta-Ring Collision

R. Paul Drake
Lawrence Livermore National Laboratory
and
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Formation of '"Bullets" by Hydrodynamical
Instabilities in Stellar Outflows

James M. Stone
University of Maryland
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The Hydrodynamics of Shock-Cloud
Interactions in the Interstellar Medium

Richard 1. Klein
Lawrence Livermore National Laboratory
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Colliding Plasma Experiments

Ted Perry
Lawrence Livermore National Laboratory
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Instabilities and Mixing in SN1993J

Kohichi Iwamoto
University of Tokyo
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Shock and Jet Experiments on Nova

Paul Miller
Lawrence Livermore National Laboratory
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Type Ia Supernovae

John Blondin
North Carolina State University
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Laser-Generated High Mach-Number
Shocks in Lab Simulations of
Astrophysical Phenomena

Jacob Grun
Naval Research Laboratory
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Two Laser-Plasma Experiments of
Astrophysical Interest

Guy Dimonte
Lawrence Livermore National Laboratory
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Pair Production by Ulira-Intense Lasers

Edison Liang
Rice University
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Results from a Recent Shock Wave
Experiment on Trident

Gottfried Schappert
Los Alamos National Laboratory
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Instabilities, Convection and Smoke Rings

Stirling Colgate
Los Alamos National Laboratory
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Recollections and Overview of Opacities for
Stellar Astrophysics

_ Arthur N. Cox
Los Alamos National Laboratory
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Opacity and Radiative Transfer Experiments
Using High-Power Lasers

Steven J. Rose
Rutherford Appleton Laboratory
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Type Ia Supernova Lightcurves and Spectra

Phil A. Pinto
University of Arizona
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Photonization Modelling

Tim Kallman
NASA/Goddard Space Flight Center
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Spectroscopy of X-ray Photonized Nebulae |

Duane Liedahl
Lawrence Livermore National Laboratory
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Hydrodynamic Instability Experiments at ILE

~ Hiroshi Azechi
Osaka University
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Spectroscopy of Compressed High Energy
Density Matter

Nigel Woolsey
Lawrence Livermore National Laboratory
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Ultra-Short Pulse Laser for High
Energy-Density Science

Richard More
Lawrence Livermore National Laboratory
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Femtosecond-Laser Driven Heat Waves
in Solid

Andrew Ng
University of British Columbia
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Asteroseismology of White Dwarf Stars

Paul Bradley
Los Alamos National Laboratory
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Hatchett IT, Steve
LLNL L-477

(510) 422-5916
(510) 423-9208 FAX
shatchett@linl.gov

Iglesias, Carlos

LLNL L-041

(510) 422-7252

(510) 423-7228 FAX

IGLESIAS1I@LLNL.GO
IC OF T:

Opacity

Iwamoto, Kohichi

Department of Astronomy, School of Science,
University of Tokyo

Bunkyo-ku, Tokyo 113
81-3-3813-9439 FAX
iwamoto@astron.s.u-tokyo.ac.jp
TOPICS OF INTEREST:

Linear stability of nuclear flames

2-D simulations of the Rayleigh-Taylor
instability in core collapse

Supemovae
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Kallman, Tim

NASA/Goddard Space Flight Center
Code 665

Greenbelt, MD 20771

(301) 286-3680
TOPICS OF INTEREST:

Spectral modeling of x-ray
photoionized nebulae

Kane, Jave

LINL L-413

University of Arizona/LLNL
TOPICS OF INTEREST:
Supernova modeling

Laser experiments

(510) 422-0419
(510) 422-4982 FAX
kauffman2@linl.gov

Keane, Chris
LLNL 1-477
(510) 4234225
keanel@llnl.gov

Keedy, John
Los Alamos National Laboratory
Los Alamos, NM 87545

Khokhlov, Alexei
University of Texas/Austin
Astronomy Dept.
Austin, TX 78712
(512) 471-3397
(512) 471-6016 FAX
ajk@alla.as.utexas.edu
Pl )5 T:
Instabilities in Thermonuclear Supernovae
Hydrodynamics of Interstellar Gas Interaction

Kilkenny, Joseph D.
LINL 1.-488

(510) 423-4213
(510) 423 6212 FAX
kilkenny1@1IInl.gov

Klein, Richard

LINL 1023

(510) 422-3548
klein@mdhydro.berkeley.edu
TOPIC OF INTEREST:
Hydrodynamic Interaction of

Shock Waves with Interstellar Clouds




Kosaka, Keiji
Okayama University
Japan

Kruer, Bill

LINL 1-472
Livermore, CA 94550
(510)422-5437
(510)423-9969 Fax

Larsen, Jon ‘
Cascade Applied Sciences, Inc.
6325 Trevarton Ln.
Longmont, CO 80503
larsen@casinc.com

TOPICS QF INTEREST:
Modeling of laser experiments

Levedahl, Kirk
DOE
‘Washington, DC
kirkl@icf linl.gov

Liang, Edison
Rice University
Dept. of Space Phys. & Astronomy
P.O. Box 1892
Houston, TX 77251
(713) 527-8101

P )5l T:
Supernova ejecta-ring nebula collision

Liedahl, Duane
LLNL L-041
(510) 423-9647
liedahl1@]lInl.gov
PIC OF T:
Spectroscopy of x-ray photoionized

nebulae and proposed laboratory expts.

Lindl, John
LLNL 1-488
(510) 422-5430
lindl1@]IInl.gov

Logory, Larry
LLNL L-419
(510) 423-6578

logoryl@Ilinl.gov

London, Rich

LINL L-477

(510) 423-2021

(510) 423-9208 FAX
rlondon@linl.gov

TOPI F T:
Al :

Louis-Jacquet, Michel

CEA/DAM

Centre dEtudes de Bruyeres le Chatel
BP12

91680-Bruyeres le Chatel

France

33-(1) 69267753

Fax 33-(1) 69 26 70 15

TOQPICS OF INTEREST:

Laser plasma physics

MacFadyen, Andrew

U.C. Santa Cruz

Dept. of Astronomy & Astrophysics
Santa Cruz, CA 95064

(408) 459-2774
andrew@ucolick.org

TOPICS OF INTEREST:

Supemovae
Hydrodynamic Instabilities

Max, Claire
LINL L-413
(510) 422-5442
(510) 423-0238 FAX
max@linl.gov

Pl E T:
All

McCray, Richard

JILA, University of Colorado

Boulder, CO 80309-0440

(303) 492-7835
DICK@JILA.COLORADO.EDU
TOPIC OF INTEREST:

The impact of SN1987A with its
Circumstellar Ring :
SuperNova ejecta-ring nebulae collision

Mihalas, Dimitri

University of Illinois
Astronomy Dept.

1002 W. Green St.

Urbana, IL. 61821

(217) 333-5529

(217) 244-7638 FAX
dmihalas@altair.astro.uiuc.edu
TOPIC OF INTEREST:
Radiation Hydrodynamics

Mikaelian, Karnig

LLNL L-022

(510) 422-5449
TOPIC OF INTEREST:
Hydrodynamics

Modeling of laser experiments




Miller, Paul M.

LINL 1022

(510) 423-6455

(510) 423 0925 FAX
pmiller@linl.gov

TOPICS OF INTEREST:
Experiments on Richtmyer-
Meshkov mixing, jets

More, Richard M.

LLNL L-041

(510) 422-7208
more2@]linl.gov
TOPICS OF INTEREST:
Theory, modeling of
laser experiments

Murray, Stephen
LINL 1L-023
(510) 423-9382
murray8@]Iink.gov

Ng, Andrew

The University of British Columbia
Physics Departinent

6224 Agricultural Road
Vancouver, B.C.

V6T 1Z1, Canada

(604) 822-3191
nga@physics.ubc.ca

TOPICS OF INTEREST:

Detailed Opacities relevant to Stellar Interiors

Radiation and Thermal Transport

Dense Plasma Atomic Physics and EOS

X-ray Photoionized Plasmas

Orishich, Anatolle

Physics Department
Novosibisirtk State University
Novosibisirk, Russia
011-738-32-3552 FAX

Pinto, Phil

University of Arizona
Steward Observatory
Tucson, AZ 85721
(602) 621-8678
ppinto@as.arizona.edu

Remington, Bruce
LINL 1473

(510) 423-1699

(510) 422-8395 FAX
remington2@llnl.gov
TOPICS OF INTEREST:
Laser experiments

Rogers, Forrest

LINL 1-041

(510) 422-7351
rogers4@linl.gov
TOPICS OF INTEREST:
Theory, modeling of
EOS, opacities

Rose, Steven

Bldg. R2, Rutherford-Appleton Lab
Chilton, Didcot

Oxon OX11 0QX, UK
8-011-44-1235-446344 ‘
8-011-44-1235-445888 FAX
s.jrose@rutherford.ac.uk

TOPICS QF INTEREST:

Opacity and Radiative

Transfer experiments

Rosen, Mordy
LINL 1472

(510) 422-5427
(510) 423-9969 FAX
rosen2@linl.gov

Rubenchik, Alexander M. 'Sasha’
LLNL L-399

(510) 4220976
rubenchik@linl.gov

TOPICS OF INTEREST:
Theory

Modeling of Laser Experiments

Sangster, Craig
LINL L-481
(510) 422-8176
sangsterl@IInL.gov

Savin, Daniel

Dept. of Physics

University of California
Berkeley, CA 94720-7300
(510) 643-6863
savin@physics.berkeley.edu

Schappert, Gottfried

Los Alamos National Laboratory
Los Alamos, NM 87545

(505) 667-1294

(505) 665-4409 FAX
gts@lanl.gov

Shepherd, Ronnie
LINL 1-043
(510) 423-7456
shepherdi@linl.gov




Shvarts, Dov

Physics Department

Nuclear Research Center Negev
P.0. Box 5001

Beer-Sheva, Istael
972-57-568736

972-57-567880 FAX
schwartz@bgumail bgu.ac.il

Simmons, Kim

Los Alamos National Laboratory

Los Alamos, NM 87545

Springer, Paul
LLNL L-043
(510) 423-9221
(510) 423-5498 FAX
Springer6@linl.gov
PICS OF T:
Experiments on Opacity
Stellar Evolution

Stone, James M.
Department of Astronomy
University of Maryland
College Park, MD 20742-2421
(301) 405-2103

(301) 314-9067 FAX
jstone@astro.umd.edu
TQPICS QF INTEREST:
shock-cloud interaction
radiation transport
radiation hydrodynamics

Strauss, Moshe
LLNL 1-399
(510) 424-3101
strauss1@linl.gov
UC Davis

Suzuki, Tomoharu
Department of Astronomy
School of Science

University of Tokyo .
Bunkyo-ku, Tokyo 113
81-3-3813-9439 FAX
suzuki@astron.s.u-tokyo.ac.jp
TOPICS OF INTEREST:

3D simulations of the collision between Supemova
ejecta with Circumstellar material

Swenson, Fritz

Los Alamos National Laboratory

MS B220
P.O. Box 1663

Los Alamos, New Mexico 87545

(505) 6674467
(505) 665-2227 FAX
fswenson@xdiv.Janl.gov

‘Townes, Charles

Dept. of Physics

Univ. of Calif., Berkeley

(510) 642-1128

(510) 643-8497 FAX

cht@sunspot.ssl.berkeley.edu
Pl E T:

all

Wallace, Russ
LLNL L-482

(510) 423-7864
(510) 422-4982 FAX
wallacel1@linl.gov

‘Weaver, Robert

Los Alamos National Laboratory
X2 MS B220

P.0.Box 1663

Los Alamos, New Mexico 87545
(505) 6674756

rpw@lanl.gov

Wilson Douglas

Los Alamos National Laboratory
XTA,MS B220

P.0.Box 1663

(505) 667-6154

(505) 6652227 FAX
dcw@lanl.gov

‘Woolsey, Nigel

LLNL L-399

(510) 424-2175

(510) 423-6172 FAX
woolseyl@linl.gov

AND

University of California at Berkeley
Berkeley, CA

(510) 643-1831

TQPICS OF INTEREST:

Laser Spectroscopy Experiments

Yoneda, Hitoshi

Institute of Laser Science

University of Electro Communications
Tokyo, Japan

81-424-83-2161

81-424-85-8960 FAX
yoneda@ils.uec.ac.jp




Unable to attend:
Aufderheide, Maurice
LINL L-170

(510) 423-6174
aufderhe@viper.linl.gov

Baldis, Hector

Laboratatoire LULI

Ecole Polytechnique

91128 Palaisecau Cedex
FRANCE
8-011-33-1-69-33-3713
8-011-33-1-69-33-3009 FAX

baldis@greco2.polytechnique.fr

Bell, Tony

Plasma Physics Group
Imperial College
London SW7 2BZ
0171-594-7638
0171-594-7658 FAX
t.beli@ic.ac.uk

Bildsten, Lars

Physics and Astronomy
UC Berkeley

Berkeley, CA 94720
bildsten@fire.berkeley.edu

Burrows, Adam

Univ. of Arizona

Steward Obs & Physics Dept.
Tucson, AZ 85721

Crandall, David

Director, Office of National Ignition Facility
Department of Energy

Defense Programs

DP16 FOR

‘Washington, DC 20585

Holm, Daryl

Los Alamos National Laboratory
MS

Los Alamos, NM 87545

(505) 667-6398

Laval, Guy

Centre de Physique Theorique
Ecole Polytechnique

91128 PALAISEAU Cedex
France

Livne, Eli

Recah Inst. of Physics
Hebrew University
Jerusalem, Isracl

Mathews, Grant James
Department of Physics
University of Notre Dame
340B Nieuwland Science
Notre Dame, IN 46556
(219) 631-6919

(219) 631-5952 FAX
gmathews@bootes.phys.nd.edu
TOPICS QF INTEREST:
Stars

Stellar Interiors

‘White Dwarf Cooling, EOS

Nomoto, Kenichi

Univ. of Tokyo, School of Science
Dept. of Astronomy

Bunkyo-ku

113 Tokyo, Japan
011-3-3369-5079
nomoto@astron.s.u-tokyo.ac.jp

Takabe, Hideaki

Institute of Laser Eng.
Osaka University
Yamada-Oka 2-6

Suita, Osaka 565, JAPAN
8-011-81-06-879-8731
8-011-81-06-877-4799 FAX

takabe@ile.osaka-u.ac.jp

Vishniac, Ethan

University of Texas at Austin
College of Natural Sciences
Dept. of Astronomy

RLM 15-308

Austin, TX 78712

(512) 471-1429
ethan@astro.as.utexas.edu

Walling, Rosemary
(510) 4224104
(510) 423-7228 FAX
rwalling@Iinl.gov

Weaver, Tom

LLNL L-045

(510) 423-1850

(510) 422-1370 FAX
weaver-tom@linl.gov

Wilson, Jim
LINL L-161
(510) 422-4857
wjfrank@linl.gov

Woosley, Stan

UC Santa Cruz

Board Study Astron./Astrophysics
Santa Cruz, CA 95064
408-459-2976




