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Outline

Near Vacuum Hohlraum is a low Laser plasma interaction, high
efficiency platform. Can it support a 3 shock ignition pulse for HDC?

Symmetry in small case to capsule ratio target (CCR ~ 2.8, 3.1) is hard
to control at 10x convergence.

Symmetry in larger case to capsule ration (CCR~3.4) can be controlled
at 20x convergence.

Higher convergence (30x) @ CCR 3.4 is still challenging in AU NVH

Exploring path to a no-coaster, low LPI platform : low gas fill (0.3), DU
hohlraum @ CCR 3.4 @ 30x convergence.



Why NVH?

Gas-filled hohlraum dynamics are complicated
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Near-vacuum hohlraums (NVH) with High Density Carbon (HDC)
capsules have reduced Ilaser-plasma interactions (LPl) and
improved coupling

= NVH use a minimal hohlraum gas-fill density, no beam wavelength separation (AA = 0/0),
minimal CBET, and direct cone-fraction tuning for symmetry control
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A promising low LPI platform 30-40% more efficient relative to gas-filled
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Nominal HYDRA simulations predict inner beams hindered by dense
region formed between capsule and wall, but measured symmetry
shows more waist drive than simulated
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To study symmetry control, 2 hohlraum sizes and 2 capsule sizes
have been simulated and experimentally explored
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Varying target size allows exploration of pulse length & hohlraum
performance



Keeping pulse shape and capsule the same, while increasing CCR

improved symmetry
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Going into a high convergence DT, pulse shape was changed for a
shorter 2 shocks pulse
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Ad Hoc hydra simulations indicates that polar jets are the reason of
the shape degradation
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CCR (2.8,3.1) is too small to control symmetry at high convergence



To study symmetry control, 2 hohlraum sizes and 2 capsule sizes
have been simulated and experimentally explored
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3 shock pulse shape @ 3.4 CCR drove a round implosion at 15x
convergence
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Can we stay round at higher convergence ?




Lower capsule gas fill ( 8 to 1 mg/cc) increased the convergence
from ~14x to ~ 20x
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Convergence increased from ~14 to ~20 and hot spot remained round



We have investigate the possibility of changing symmetry via
cone fraction
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In addition of matching symmetry Dhe3 proton spectrum and bang
time further constrain simulation

Pole WRF

In collaboration with MIT

D +3He -> a + p (14.7 MeV)



The low LPI environment of NVH allows us to measure for the first
time shock flash and compression bang time in HDC implosion

11.7 MeV Shock flash escaping protons :
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These diagnostic were used on subscale shots
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A DT layered shot was done to test symmetry at high convergence
(30x) @ CCR3.4 with a 3 shock pulse shape.

400 X ray equatorial image
350 —This shot / \ 100 2000
300 N140913 / _—
50
= 250
; N 2000
= z
[ =, 0 i
% 200 S 1500
50
100 i/ m 500
/ ; -100 0
50 -100 50 0 50 100
/)/ X (zam)
0
0 1 2 3 4 5 6 7 PO =30.8 um
Time [ns] P2/PO = 40 %

Symmetry is still challenging but YOC improved with larger CCR,

YOC is 1/3




Helium gas, DU walls, and higher power/shorter laser pulses each
improve P, symmetry

Symcap emission at bang time DT implosi i :
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of this FY




First DU symcap with 0.3 mg/cc Helium @ 350 TW resulted in a
round implosion with small mode 2-3 swngs

X ray equatorial image
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HDC will use this platform for the rest of the campaign
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Conclusion

Near Vacuum Hohlraum is a low Laser plasma interaction, high
efficiency platform. Can it support a 3 shock ignition pulse for HDC?

Symmetry in small case to capsule ratio target (CCR ~ 2.8, 3.1) is hard
to control at 10x convergence.

Symmetry in larger case to capsule ration (CCR~3.4) can be controlled
at 20x convergence.

Higher convergence (30x) @ CCR 3.4 is still challenging in AU NVH

Exploring path to a no-coaster, low LPI platform : low gas fill (0.3), DU
hohlraum @ CCR 3.4 @ 30x convergence.



Alternate solution to improved symmetry control:

Higher power and shorter peak = maintain velocity, minimize late-time
pole-hot feature
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