Anomalous X-Ray Emission at the Early Stages of Hot-Spot Formation
in Deuterium-Tritium Cryogenic Implosions
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The onset of hot-spot x-ray emission in experiments is used
to infer conditions at the start of deceleration
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« The onset of the hot-spot x-ray self emission in experiments occurs when the ablation front is at a
larger radius than calculated by models*

« Thicker shells [lower in-flight-aspect-ratio (IFAR)] and higher adiabats («a) reduce, but do not eliminate
the discrepancy

« The image data suggests the dense fuel encounters instability growth and is decompressed at the
start of deceleration beyond what is expected from nominal modeling with laser imprint

* R. C. Shah et al., Phys. Rev. E 103, 023201 (2021).
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An observed discrepancy in the onset of hot-spot x-ray self-emission

motivated its use to diagnose early-stage hot-spot formation
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Imprint can cause early hot-spot emission
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The onset is measured in experiments by using a sequence of framed images
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Imprint is not predicted to cause a discrepancy for a more-stable implosion,
however a discrepancy (albeit smaller) still persists in the experiment
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The cold DT region appears thicker than in models
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The images are suggestive of a shell break-up despite the insensitivity to imprint
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Collectively, the emission, width, and profile signatures suggest an unmodeled source of shell
breakup and decompression
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Ablator defects are emerging as a primary candidate for the observations
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Including ablator defects provides a qualitative agreement with the trends
observed for the emission advance
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The onset of hot-spot x-ray emission in experiments is used
to infer conditions at the start of deceleration
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« The onset of the hot-spot self emission in experiments occurs when the ablation front is at a larger
radius than calculated by models*

« From most recent data, thicker shells [lower in-flight-aspect-ratio (IFAR)] and higher adiabats («)
reduce, but do not eliminate the discrepancy

« The image data suggests the dense fuel encounters instability growth and is decompressed at the
start of deceleration beyond what is expected from nominal modeling with laser imprint

* R. C. Shah et al., Phys. Rev. E 103, 023201 (2021).
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A thickness analysis* suggests decompression of the DT
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The discrepancy does not monotonically follow further increases in stability
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A thickness analysis suggests decompression of the DT
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Nonlinear growth of ablator defects” will be tested by varying the

initial ablator thickness so as to change the initial defect number.

T. J. Collins et al., UO05.00001, this conference.
S. C. Miller and V. N. Goncharov, Phys. Plasmas 29, 082701 (2022).
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reduced limb due to break up
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Mode 1 does not modify this emission curve
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The discrepancy is reduced but not eliminated with a thicker,
more protective target
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