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X-rays with a small source size can provide high resolution for
various applications
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Electrons & X-rays generated by Self Modulated and Blowout Regime

LWFA have distinct attributes
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How are X-rays generated from SM/LWFA?
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How are X-rays generated from SM/LWFA?
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How are X-rays generated from SM/LWFA?
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We use Fresnel Diffraction to determine the size of an x-ray source

Lig'::me Diffraction Patterns of Different Source Sizes
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The Fresnel Diffraction pattern is dependent on the spectral
distribution
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Using a modified X-ray ray tracing code we can detect the source
size from a radiograph of a curved object
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X-ray source size is investigated at Titan, Jupiter Laser

Facility (JLF)

Titan, Jupiter Laser Facility (JLF)
Self-Modulated LWFA

Pulse width: 700+300,100 fs
Spot size (focal spot FWHM): 29um
Energy: up to ~120J
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Spectral characterization of Titan, JLF SM-LWFA X-ray Source

Methodology
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Betatron X-rays with a source size of ¥25 um from SM-LWFA at

Jupiter Laser Facility
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Inverse Compton Scattering X-rays with a source size of ~100 um
from SM-LWFA at Jupiter Laser Facility
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Hohlraum target radiograph of ICS X-rays confirms a source size
of ~100 um from SM-LWFA at Jupiter Laser Facility
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ICS + Brem. X-rays with a source size of ¥~200 um from SM-LWFA
at Jupiter Laser Facility

Lineout analysis from Hohlraum Radiograph
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How does the X-ray radiation generation mechanism impact

source size?

400

350

300 -

250 -

200 -

150 -

Source Size (um)

100 - .
50
2]

0
Betatron ICS

I.Pagano, Source Size Analysis of Self Modulated Laser
Wakefield Acceleration generated X-rays, POP, In Preparation.

ICS

Brem
(50)

¢ KRT
> Hohlraum

ICS

Brem
(250)

Factors Impacting Resolution

= Laser spot size

= LWFA Regime & electron
energy spectra

= X-ray generation mechanism
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Conclusions & Future work

= Distinguishing between the differences in source size from various parameters
enables further development of LWFA X-ray sources for specific purposes.

= Analytical tools developed for analysis of SM-LWFA at JLF, can be applied to the
blowout regime at TPW, for further characterization and comparison.

= We will perform HEDS applications experiments to demonstrate radiography of
dynamic processes.
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any information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product, process,
or service by trade name, trademark, manufacturer, or otherwise does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the United States
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