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Motivation
Understanding ramp compression

3Smith+ Nature (2014)

A. Lazicki+, Nature  (2021)

Plastic work=∫ 𝛽𝑑𝑊!

5000 GPa
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Reconciling exp. & simulations
Understanding ramp compression
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Reconciling exp. & simulations

González-Cataldo+ PRB (2021)
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Reconciling exp. & simulations

Solid

González-Cataldo+ PRB (2021)
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EOS of Liquid C:
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Reconciling exp. & simulations
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Reconciling exp. & simulations
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Ramp compression



F. Coppari+ Nat. Geo.  (2021)

Duffy+  FES  (2019)SUPER EARTHS
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Shock vs. ramp compression
Y. Ping+, PRL (2013)

EXAFS

Fe

FeO



Zhang. J. Imp. Eng. (2018)

A. Krygier+ PRL (2019)
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Shock vs. ramp compression



12



Principal 
Hugoniot
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Ramp ~ multishocks



Principal 
Hugoniot

1. Initial state
2. Uniaxial compression
3. Ediff → Kinetic energy

UniaxialCompression

Hea
t
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Ramp ~ multishocks



for ramp compression from ab initio simulations

15

OUR MODEL



3 steps

Diamond BC8
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OUR MODEL



3 steps

Diamond BC8
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OUR MODEL
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Testing
our

model

18

MULTISHOCKS



González-Cataldo+ PRB (2021) 19

MULTISHOCKS / OUR MODEL



A. Lazicki+, Nature  (2021)
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* Diamond is weaker than expected
* 3/4  plastic work absorbed by defects!

𝑃"#$% = 𝜎& −
2
3𝑌 − ∫ 𝛽𝑑𝑊! − 𝛾𝜌'(𝐸' − 𝐸"#$%)

MULTISHOCKS / OUR MODEL

𝒇𝑻𝑸 = 𝜷 = 𝟎. 𝟐𝟓

D. Swift+ PRB (2022)
Bradley+ PRL (2009)



CONCLUSIONS
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THANKS!


