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Laser  driven  betatrons  can  generate  ultrafast  (~30  fs),  highly  collimated  (10-20 mrad),

broadband soft x-ray beams (1-10 keV) [1]. Such a beam is an ideal probe for the studying

of  structure  of  Warm Dense  Matter.  One  of  the  most  promising  applications  of  these

sources  is  x-ray  absorption  near  edge  spectroscopy  (XANES)  which  can  provide

information about the structure and thermodynamic state of the probed matter [2]. However,

betatron  x-rays  have  relatively  low  fluence  and  therefore  there  is  a  strong  pressure  to

develop highly efficient detectors.

We  present  newly  designed  spectrometer  based  on  defocused  von  Hamos  geometry

employing the HOPG mozaic crystal. An extensive theoretical study was made by using a

ray-tracing code. The aim was to optimize the geometry to obtain high spectral resolution

and detection efficiency with the collimated source beam. This geometry allows for angular

resolution that can be utilized to use half of the x-ray beam as an on-shot reference.

This spectrometer was used on a betatron driven by 800 mJ, 40 fs laser at the Lund Laser

Center. The XANES spectra of Cu K edge at 9 keV were observed with energy resolution of

4.8 eV. The accumulation of ~ 200 shots was necessary to obtain reasonable signal. It is

expected that on a betatron driven by 10 J laser this detector would allow for single-shot

operation.
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