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Experiments: Platforms, Capabilities

Z Facility e
Drivers:
26 MA drive > Wide range of

phase space
Configurations: Ramp load (to 1 TPa
Impact (to 40+ km/s)
Shock/Ramp
Cylindrical compr.
Tunable input waveforms
Containment in routine use

Diagnostics:
Velocimetry: 38 channels VISAR
16 channels PDV

Z Backlighter

X-ray Thomson Scattering

Streaked visible spectroscopy ...

Well modeled in Alegra, Bertha

STAR Facility

|ShackiThermodynamics/Applied [Research]

Drivers:
5ranges: Gas gun (47)

Oblique gas gun (470)
Powder gun (3.57)
2-Stage LG gun (28 mm
Hypervelocity add-ons

Ballistics 2S LGG

Diagnostics:

Velocimetry: 19+ channels VISAR
8 channels PDV

60-channel line VISAR

X-ray shadowgraphy

Have used holography, pyrometry
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DICE

Drivers:
VELOCE pulser (to 20 GPa)
THOR pulser (under construction)
Gas gun (2.5%)

Diagnostics:
Velocimetry: 7 channels ultra-low
VPF VISAR
8 channels PDV
Testbed for others
Sample recovery




Experiments: Getting at Physics (Z)

Adiabats:

*
U A in-situ

material
response
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Lagrangian analysis
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Phase Transitions:

P

u* = “compression velocity” (mechanical-EOS variable)

T T
22878Bot (pure Al)

Z2878Mid (Al6061-T6) +100ns
Sesame 93722*
Sesame 93721*

KPT 3-phase (kinetics)
Justin Brown

slow kinetics
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Cryogenic liquids
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Experiments: Physics at DICE and K @

DICE

: Shear strength (MAPS on VELOCE;

Green line defines
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Powder & liquid samples

Energetic Materials




Theory ) s,

Develop and deploy first-principle based computations:
+  Warm-dense matter simulation
« DFT functionals and psuedo-potentials 20F o orraws.sundwaraw [ [] -

©  DFT AMOS - Improved PAW i

« QMC and TD-DFT development E < orr awos 1o paw
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Modeling ) e,

Wide-range EOS and electrical conductivity:

+ SESAME table creation Pressure (GPa)
* Model development

« Stronger focus on expanded states

‘Copper Conductivity Version 1 (isatherms)
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Exploring new techniques:

+ Table formats e
1 £ H @3/ |
» Uncertainty quantification Seeiiic.
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