PIC simulations of liner-fuel compression in PLX
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1D OSIRIS simulations were conducted to model the
liner-fuel compression with parameters relevant to PLX

The kinetic and fluid models predicted quantitatively
similar fuel density and temperature
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The translational kinetic energy of the liner was converted
to the thermal energy of the liner and fuel

The kinetic simulation can model the inter-species mixing
during the compression

Plasma-Jet Driven MIF (PJMIF) investigates a
“reactor-friendly” approach using spherical compression

| Target assembled” from plasma T 4 F. 55413 e Energy conversion Liner density
jets launched from a “standoff” Y 't '\ | g — Mmoo B/Bo T R 1°° OSIRID SIS H fraction
- /7~ \) > - Nxe/Ny o / T “"_ﬁ\'--s_\ 1 O
distance 3 j & 105 6 ™
— No repet_ltlvg hardware ol B S  eXe) 425 6k
destruction in all-gas / = ol i) 4 ~ Xe —— B? 0.8
plasma architecture SE S = 5[ — e — total 51
=S 2 z 2.0 _
- . | _50\_ , > } = 4l o & 4 0.6 g
_| Spherical compression allows - = S S I 5 S o =
. . . — O
dramatic improvement in -  Eanxe - Emenxe (Emmenso) E - = 3L @
- A - | — G
pressure scaling Ether. g 3 : 0.4
— P~CR®vs CR?333 500 T : e 1.0 21
) y R AT R LT s L 4
(Cylindrical) 10? z 2 1 0.2
_ PLX with 36 linersand0.25MJ | o /= 8w %2 ®w | waoalw®
. [ B i N
stored energy aims tg generate 5000 0 Mqy-s o= | e o0 X (cm)
cm/! "/Mbar plasmas - 0 2000 4000 6000
Courtesy of S. Langendorf, LANL time (ns)

Q@ * Wen et al. Physics of Plasmas 29, 062706 (2022)
CHAI l_aIH‘_ql'x-".H.-—‘aT'_- POSSIBLE ** Hsu et al. I[EEE Transaction on Plasma Science 40, 1287 (2012)

orno

9 P le NS

CHANGING WHAT'S POSSIBLE

w5 UNIVERSITY of
5 ROCHESTER



	Slide Number 1

