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We are developing betatron radiation platform based on
the self-modulated LWFA regime
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Developing directional, hard X-ray sources on large
HED drivers will enable new capabilities
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Recent demonstration of betatron radiation at Using ps-
class laser - Titan

----------------- electrons

betatron x-rays
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Electrons up to >200 MeV with self modulation

» Fiducial #1 Fiducial #2 Fiducial #3
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X-ray yield measured through thin filter wheel
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X-ray signal through filters fitted with theoretical synchrotron
spectra gives a reasonable fit with w_= 27keV

Theoretical spectra

Signal in each filer
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ZIDrSimulations

Electron aceceleration
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Capturing the radiation: post-processing modelin

OSIRIS tracks workflow
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ZIDrSimulations

[Radiation spectrum
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Radiation spectrum
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Spectrum fitted with synchrotron spectrum with critical photon energies
of 13 and 45 KV respectively, emitted by two groups of electrons with
similar energies but very different initial radii.
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Total spectrum of tracked particles consistent with
experimental observation of ~ 20 keV critical energy
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Conclusion

= We have characterized betatron x-ray radiation in the self-modulated
regime of laser-wakefield acceleration

= In SMLWFA electrons with energies > 200 MeV and betatron x-rays
with ~ 27 keV critical energies are measured

= 2-D PIC PIC simulations with mobile ions, show a similar electron
spectrum with contribution from both SMLWFA and DLA*

= The X-ray spectrum calculated using JRAD code can be fitted with a
synchrotron spectrum with critical photon energies of 13 and 45 KV
respectively, emitted by two groups of electrons with similar energies
but very different initial radii.

= Promising applications on large-scale HED science facilities

* Nuno Lemos et al, LPAW proceedings (to be published)

: : A (8
Ll- Lawrence Livermore National Laboratory  Abat v 50#»‘“&



detector”

Energy deposition pattern and spectral features
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