Ultra-Compact X-ray Spectrometer for high repetion rate laser plasma experiments
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We have especially designed the BAXTER for two different types
of x-ray filtering

Our research focuses on building new frameworks for rapid
learning for short-pulse laser ion acceleration
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We present in this work the development of an ultra-compact multi-channel x-ray spectrometer (UCXS). This thickness vertically)

diagnostic has been specially built and adapted to perform at high repetition rate (>1 Hz) for high-intensity, ontallly)
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short-pulse laser plasma experiments. X-ray filters of varying materials and thicknesses are specifically Lanex EJ 204 Linex
provide high spectral resolution (up to AE=1keV) over the x-ray range of 1 keV to 25 keV via k-edge matching. o7 MS side1 100 Fine
These filters are distributed over a total of 10 channels, where each x-ray filter is coupled to a single scintillator to &

avoid optical bleeding between channels. These fast scintillators [1] (few ns decay), allow for both high efficiency .
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fluorescence, and high throughput for high rep rate operations. The UCXS is designed t and resolve a

large variety of laser driven x-ray sources such as low energy bremsstrahlung emission, fluorescence emission
and betatron radiation (up to 25keV). e
Another advantage of the UCXS is a structure of optical fibres which transport the converted light out of the [ ]
spectral pulse shaping allows us to tailor both x-rays and laser vacuum target chamber to a remote imaging detection station. This property makes the spectrometer flexible in 1
driven charged particle beams terms of experimental layouts while being both reliable and robust against strong tro magnetic pulses (EMP) N .
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issues generated in these harsh laser plasma environments.

Preliminary results from commissioning experiments at the ALEPH laser facility at Colorado State University will
be shown,
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CSU's ALEPH presents an opportunity to explore the vast pulse

We have especially designed the BAXTER for two different types
shaping parameter space more efficiently
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A suite of HRR laser-plasma diagnostics were deployed at CSU to
diagnose high energy protons, electrons and x-rays

Analysis procedure
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The BAXTER has been specifically designed to operate at HRR
and broadband
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