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Z. experiments have focused on developing predictive
capablhty of 1nstab111ty growth of imploding liners
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Electrothermal instabilities are driven by Joule heating
and arise when resistivity (1) depends on temperature (T)

Condensed Metal
» on/0T>0
I ne < T2 1T
» Drives nonuniform
phase change and

cXpansion NN N;>>1y; 15>>1,

2D simulations show ETIs
develop after melt and seed
later MRT growth

Locations of higher Joule
heating vaporize &
expand first2>Density
perturbations form

Taylor (MRT) mstablllty
grows from the ETI seed,
and begins to dominate

Non-linear MRT growth
redistributes liner
| mass; large amplitude
perturbations persist
and grow

But, ETI-driven density
perturbations are mitigated
with dielectric surface coatings!
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coating
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10 hm
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50 pm
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0.340

Adding a 70-micron-thick dielectric tamper dramatically

Untamped

alters MRT growth on a solid (R,=3.43 mm) Al rod

Instability amplitude reduced

K.J. Peterson, et al., PRL 112, 135002 (2014)
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T.J. Awe, et al., PRL 116, 065001 (2016)

Thick (>10 um) insulating
coatings mitigate effects of
ETI and reduce seed for
MRT growth

No ETI strata in the
dielectric

Mass redistribution from
ETI is significantly
tamped by the coating

— Reduces seed for
MRT growth

— Reduces integral
instability growth

0.350
X (em)

Combining axial premagnetization with
a dielectric tamper for ETI mitigation
results in unprecedented liner stability
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CR=R,, (t=0)/R,,(t)=21!

The early nonuniform Joule heating of Z liners is not diagnosed.
Rather, ETI development is inferred by evaluating MRT late in the experiment.
ETI is NOT directly observed!

Nonuniform Joule heating is observed with unprecedented diagnostic resolution

—>Suite of

Spark gaps |

2 frame gated imager:
2 ns and 3 pm resolution
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Dielectric surface coatings tamp expansion and mitigate surface
plasma formation, providing a unique platform for studying ETI1

strata formation and evolution
Thin-wire ETl Theory = Dielectric coatings suppress instability growth

70 + 5 um of

2 a’? p (. 0T ,0n\_ J2 M.P. Desjarlais ef al., Phys. Rev. E 66, 025401 (R) (2002). N dielectric was
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1. Dielectric inhibits motion of 6p, % 5 70 wm transmits
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Both Theory (thin wire) and MHD
simulation suggest o7 grows in time
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Measured strata o7 grows in time
and is best fit with an exponential

Temperature Perturbatmn Amplltude vS. Time

350 |

v -~ Camera 1: v=0.046 ns"' :R%=0.99 F,

—300 ——Camera 2: v=0.06 n.s'1 : R? = 0.51 ,"r
S 250

ce

- N
g O
o O

Standard Deviation
o
o

Temperature Differe

o)
o

90 100 110 120 130 140 150
Time [ns]




