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Helium implanted Samples

= High Energy Density (HED) Materials Physics program investigates the _ Free standing part | = Replacing a glued foil with a coating leads to large As-prepared (cut and lapped) cross-section of the He
structure and strength of relevant materials at high pressure regimes. B°W'“gc‘;s‘Ls:t"t':r‘:‘a::‘rﬁatc‘;dep°s't improvements in shot quality = Aging Pu evolves He gas P imp|ant§§pu S

= Pu activity denatures organic materials, creating air gaps " Want to age material beyond

= Develop methods to produce a series of targets for each HED Materials : :
what is currently available

sub-campaign using plutonium (Pu) as the material of interest. " Robustness needs to hold up to machining stress . |
| —Flatten coating that is conformed to ripple surface * He may impact material
= |Improvements include: —Remove coating surface roughness performance

— Coating to replace glued foils: better control of drive Gluing sample to substrate to avoid

coating deposit back surface = He implantation at the Pu (unimplanted)
Center for Accelerator Mass e
Spectrometry (CAMS). Pu (implanted)

~23 um

— Implanted helium into the Pu matrix for investigating the effects of
aging

Al coat (25 um)
- Sample10um |

Machining puck = Post- implantr sent to PNNL Pu (unimplanted)
for TEM analysis ~400 pm

— Adjustments to the typical fabrication and assembly process to
accommodate safety requirements of working with Pu.

25 um Al coating onto 10 um sample Sample edges, buried under thick coating, seal to mount surface
_ _ Standard sample cleaning practice wasn’t enough to Sample prepped for coating: TEM i | d to det o . dd it
Phy5|cs Package Requirements keep Cu or Al bonded to the Pu surface — more Glued flat to substrate, mask fitted with <50 um gap IMages are analyzea to aetermine Ssize an ensity

extensive cleaning was required

Plutonium Design Requirements and Verification TEM image of He bubbles within Pu matrix He bubble image analysis - Fitting
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= Helium (He) implantEd samples in future If mask matches sample shape, minimal coating falls between,
25 um Al coating onto 10 um sample allowing easy release o .
Specification Measured
Copper and Aluminum coatings successfully adhere to the Plutonium samples S CLENE e Sl ol
Standard Deviation -- 0.4 nm

He bubble image analysis -
Multiple etch recipes used on sample Ripple Pu post Cu coating Distribution Total Bubble Count - 118

Approximate Bubble Density 1-3 x 10'//cm3®  3-5 x 10Y//cm3
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= High focal length required by containment vessel required for Pu safety — Diagnostic radiography
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= WLI with a 10x objective gives distorted height without additional measures:
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—Very well leveled sample to avoid clipping low points — Stagnation shield _ VISAR reference HDC window —= Function (MTF) ripple - Sharpgedges .
—High Dynamic Range: rescans at different light levels — Connects the two surface — Tamper for — Ca"br_at_'on curve measure spot size
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