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Explore the potentially fruitful analogies between Quark-
Gluon Plasmas and Warm Dense Matter to provide
physical insights and theoretical guidance on the effects of
strong coupling on b-jet stopping power phenomenology

ICF capsule at ignition ¢
Plasma

Solar core *

White Dwarf g
He envelope

Lightnin;
& e * Jupiter core

Temperature (kelvin)

SLUIETS Earth core

Coulomb coupling strength

2 Density (grams/centimeter3)

EPOt q / a . dE(V

I'= = How does strong coupling affect the ¢ = _ V)
Ekin kBT stopping power of plasmas ? a dx
breakdown of QG P minimum of onset of 1st order
traditional plasma viscosit liquid-like liquid-solid
theory y behavior transition
<1 0.1 1 20 50
1 1
Gas-like Liquid-like

ime = 0.0 / plasma frequency
LDRD

innovation for our nation U N C LASS I F I E D



" Methods:

Classical
Molecular Dynamics
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Sthods: molecular dynamics of dE/dx /LosAlamos
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renormalized binary scattering

binary collisions including strong coupling effects
cross section

dynamical dielectric effects neglected
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Weak coupling theory breaks down forI' > 0.1
but strong coupling effects arise together with non-linear effects
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Summary “/Los Alamos

- Performed simulations to understand how strong coupling effects
affect transport properties and stopping power of plasmas

15t milestone met, 2"d well underway

- We will now work with DR team members (l. Vitev) to figure out
what these findings tell us about QGP’s

- Work done in collaboration with 2017 summer student
David Bernstein, Univ. of lowa. David has started a PhD
on this topic

- Publications: Phys. Rev. E 96, 043202 (2017) 95, 013206 (2017)

- Manuscript on dE/dx in preparation

- Talks: 2017 APS-DPP (contr.) 2017 White Dwarfs Physics
Wkp (invited) Charged Particle Transport Wkp (invited)
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