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Carbon: common element on earth
Phase diagram including melt line is poorly understood 1001
Pressure-Temperature Phase Diagram of Elemental Carbon, o "
F.P. Bundy, Physica A 156, 169 (1989). ~
A Model for Pulsed Laser Melting of Graphite, 0.1-
J. Steinback et al., J. Appl. Phys. 58 (11), 4374 (1985) 001

Liquid state — pressure > directly sublimes into gas phase o4

Outer Planets in Color HST = ACS/HRC

— accurate EOS data

Uranus Neptune

http://hubblesite.org

NASA and E. Karkoschka (University of Arizona) STScl-PRC04-05
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Develop realistic models for planetary formation
Describe the structure of giant planets (Uranus, Neptune)

High particles numbers in a short time (10! in 10-100 ps)

— laser-accelerated protons
Dense matter opaque to visible light - x-ray scattering

. Fluid carbon: rapid energy input, no expansion
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Proton heating of matter

a)

protons traveling through matter
mainly ionize atoms, thus

gradually loosing their energy in 1
small steps s
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X-Ray Thomson Scattering

TECHNISCHE
UNIVERSITAT
DARMSTADT

elastic scattering

inelastic scattering
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total scattering cross section can be described d“o ks
by th ' - =apr—5S(k,w)
y the total dynamic structure factor S(k,): d0dw k:

which can be written as a sum of the

components related to the different scattering:

elastic

inelastic + bound-free
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Results
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Experiment 11
Trident laser facility, LANL, Los Alamos NM,

USA
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Experiment 11 B s
Trident laser facility, LANL, Los Alamos NM, USA Jir’ DARMSTADT
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Summary & outiook

= Target and shielding studies

= A macroscopic carbon sample was heated using laser-generated proton
beams

= A short pulse Ti Hea x-ray burst was scattered off a defined region of
the heated sample

= The liquid fraction of the sample was deduced from the scattering data
and compared to simulations

= Next step: Heat carbon with focussed proton beams (hemis, magnets),
use stronger x-ray source to measure inelastic electron feature
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