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Summary

OMEGA EP experiments show fast-electron coupling

independent of laser energy and pulse duration
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* High-energy-conversion efficiency into fast electrons is critical for
various HEDP applications, e.g., dense-matter probing and fast ignition

» K-photon-emission suppression measurements within copper foil targets
indicate 17 .. = 20% over a wide range of target volumes

 Time-resolved x-ray emission measurements suggest energy coupling
occurs over the whole duration of the incident drive
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Fast-electron recirculation in mass-limited targets

allows access to high-energy-density phenomena
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Target bulk-heating affects L—- K and M- K

electron transitions*
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* Inelastic electron—electron
collisions heat the target M Depleted
population
e Collisional ionization with
thermal background plasma L
g Ko Kg
* T > 100 eV causes significant (=g 05 keV) (=8.91 keV)
M-shell depletion
* Target heating is inferred K
from Kg/Kg
Copper
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energy levels
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OMEGA EP experiments were performed
with up to 2.1-kJ, 10- to 12-ps laser pulses
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e Laser intensities I ~ 5 x 1018 W/cm?2

e Copper foil targets

e Target volumes:
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The effect of bulk-target heating on the K-shell-emission
spectrum is observed with OMEGA EP
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Electron-energy coupling efficiency is independent
of laser energy and pulse duration*
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Time-resolved x-ray emission measurements suggest

energy coupling occurs over the whole duration

of the incident drive
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X-ray emission rise time correlates to the laser-pulse duration.

E18096



Summary/Conclusions

OMEGA EP experiments show fast-electron coupling

independent of laser energy and pulse duration
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* High-energy-conversion efficiency into fast electrons is critical for
various HEDP applications, e.g., dense-matter probing and fast ignition

» K-photon-emission suppression measurements within copper foil targets
indicate 17 .. = 20% over a wide range of target volumes

 Time-resolved x-ray emission measurements suggest energy coupling
occurs over the whole duration of the incident drive
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1-D LILAC calculations confirm target decompression
is minimal over a 10-ps drive time
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1-D LILAC calculations confirm target decompression
iIs minimal over a 10-ps drive time
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Radiation cooling quenches the HED state
in mass-limited targets prior to decompression.
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