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Reconciling exp. & simulations
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Reconciling exp. & simulations
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Reconciling exp. & simulations
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Ramp compression
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Shock vs. ramp compression
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Shock vs. ramp compression

-

50-60 ns
60-70 ns
70-80 ns

: = Temperature
5 : P et S
] AT . ro— .

E = not available
= 4 s

30 40

Time [ns]

200 300 400
Pressure [GPa]

A. Krygier+ PRL (2019)

50

Rankine-Hugoniot equations
HWV,T) = (E—Ep)+ = (P+P))(V —V;) =0

Zhang. J. Imp. Eng. (2018)



Ramp compression model

from ab initio simulations
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Ramp ~ multishocks |
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Ramp ~ multishocks
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OUR MODEL

for ramp compression from ab initio simulations
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OUR MODEL

3 steps
6000 i
—— DFT Hugoniot i
5000 |- 3 shocks:
0 GPa
< 4000 |- § J
o Diamond § BC8 200 GPa
2 3000 |- |
: 400 GPa
9 2000 |- |
40 800 GPa
7 = 1000 |- i

;‘_10 0 1 I 1 | I ! 1 | | 1 I 1 1 :I | 1 | 1 1
L 1.00 125 1.50 .75 2.00 225
0 P/ Po

--------------------------

0 S 10 15 20 25

Volume per atom (A3)

16



OUR MODEL
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MULTISHOCKS
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MULTISHOCKS / OUR MODEL
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CONCLUSIONS

1. Our model & Multishock Hugoniots & fr( are consistent.
2. Experiment/EOS discrepancies:

» T -2 liquid

» High strain

» Porosity

3. Plastic work energies ~ Our model (uniax. vs. hydro.)
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