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Multi-MeV Protons Energetic X-Rays



HEDP on

300 TW / 2 MJ 
of X-Rays

X-ray driven deuterium 
capsule compression in
a hohlraum.

8 x 1010 neutrons
Thohlr. = 220 eV
CR > 14 (40 g/cm³)

Primary Mission / Motivation



Challenges for Improved Backlighting

Motion Blur
Shorter Pulses

Higher Densities
Higher Photon Energies

Higher Laser Intensities

Higher Source Background
Higher Photon Energies

Higher Laser Intensities



More Motivations for Energetic Radiation

Isochoric Heating of Matter
# Warm Dense Matter
# Equations of State

Solid Matter Probing
# Shock Physics
# Material Sciences

Detector Development and Calibration
# Neutron Radiography
# X-ray Imaging

Advanced Particle Beam Sources

Astrophysics
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Characterization of X-Ray Sources

45 J shot on 100 µm Cu,
FWHM = 11 µm,
-> 8E19 W/cm²
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pin hole 
camera
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Characterization of X-Ray Sources
100 µm Cu

100 µm Zr

500 µm Ge

20 µm Mo



Characterization of X-Ray Sources

Kα1
Heα1
Kβ

Maximum Line Intensities (normalized to 41J Laser Energy*)

3-day
readout
delay

Shot series
performed
at 41±3.8J



Proton Focusing
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Proton Focusing

RCF A

Elas=39J
kTfit=1.24MeV
η(las → prot>4MeV) ~ 1%



Proton Focusing

~200µm x 300µm FWHM @ 14 MeV

RCF B



Moving ahead….

Continuous work on proton/ion acceleration

Absolutely calibrated X-ray measurements

Upgrade 100 TW subsystem to MLD gratings
(150 J / 300 TW)

Construct PW Target Area (400 J / 800 TW)

Upgrade PW to MLD gratings (1 kJ / 2 PW)
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