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Abstract Neutral Expanding Slab Kinetic (VHS)/Fluid Solutions
A previous Code Comparison Infrastructure (CCI) study focused on non-collisional plasma expansion problems.
Here we build on that work by considering collisional plasma behavior. We seek to understand the physics of
5o 5 o : : 5 5 ° 1 = 1 =p*
collisions and how they are modeled in both Particle-In-Cell (PIC) and multifluid plasma codes with an overarching éD Silab of plectrans and. ioms, (L=1] it satue ; ? eart( Tim)
c . o o o 0 5 ¢ o ens B
goal of establishing and demonstrating model consistency. We also seek to identify limitations of the methods and . No ez ernal Blectric field Po=po*a>
codes to better inform approaches to hybrid modeling which strives to enable dramatic gains in performance . Te=Ti ‘Eo:g
without sacrificing modeling fidelity. . TO=T1 = 10,000 K °
. mi = me 1= PN
Problems and Codes ) ne = ni = 1el6 _/ 01=sqrt(()kB*T/m)
. Time duration = 2 ns P =p, o>
Codes 0-D Maxwell 0-D Maxwell 0-D Coulomb |-D Neutral . L=0.02m u:=01
Mol. Thermalize | Mol.Thermalize Thermalize Exapanding Slab . Lp = 0.001 m E,=0
(W/o drift) (w. drift)
Aleph - PIC X X X X Se+15 oo, £5, N0 1e+06 v, £5, W80 - 0.00035 Drear 5, N, hos
Drekar ) flLII d o o . ;| fluid exact,Ns:Pcs=0.01 - exact fluid,Ns=Ps=0.01 0.0003 | exact fluid,Ns=Ps=0.01
Empire-PIC X X R | ooz
P Fluid Solution | : -
Empire-fluid X X X Ns=Ps=0.0] ® 3 . PR
Outcomes of this activity include the following: bl - : -
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Maxwell molecules permit model consistency across codes along with an exact closed-form solution for non-drifting o = cross sectional area
particles. Additional modeling terms become active with drifted distributions and can be compared against a known d = particle diameter
solution for a subset of the codes.
CCI allows rigorous comparisons across codes (and models) along with verification against known Summary
solutions when applicable. : : : : : . : :
PP . We are integrating four tests into the CCI test suite focused on elastic collisional interactions.
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- delta-f hybrid approaches. . Differences due to methods (PIC vs. fluid) and assumptions (dropped terms, regimes) can be subtle and must
< be identified and understood for quantitative comparison across codes solving “the same problem.”
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. Experience gained from design/implementation and testing relatively simple elastic tests is a necessary pre-
. . . requisite for including more complex inelastic collisional interactions such as ionizaton/recombination.
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