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Publication

about the developments of the EDS prototypes

to be published as an instrumentation paper in JINST

covers tests at ARES in ‘23 and at FACET in ‘24

will not cover E320 data

DESY.
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A high-flux electron detection system to measure
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AsstracT: This manuscript presents the development and testing of a high-flux electron detec-
tion system designed to measure the energy spectrum of up to 10° electrons from laser—electron
collisions at the LUXE experiment planned at DESY. The system is intended to enable precision
measurements of non-linear Compton scattering in the regime of strong-field quantum electrody-
namics. It combines a scintillating screen observed by a camera system with a spatially segmented
detector based on the Cherenkov effect. Prototype tests were conducted at two accelerator facilities,
where the performance of the system was evaluated under realistic beam conditions. The results
demonstrate that the detector concept is suitable for the expected particle fluxes and energy resolu-
tion requirements, and provide input for the final design of the detection system to be used in the
experiment.
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Images of the EDS prototypes

ARES beam tests in 2023 FACET-Il experiment in 2024 peeg
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EDS at ARES

Schematics of the Setup

calibration not to scale
dimension
[mm]
a | 500
b | 300
c | 100
d |[10.2
3
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EDS at ARES

Screen Detector: Beam Charge Scan
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EDS at ARES

Screen Detector: Transverse Position Scan

independent of beam
position within 3%
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EDS at ARES

Straw Detector: Transverse Position Scan
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EDS at ARES

Straw Detector: Charge Scan and Minimal Detectable Charge
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EDS at FACET-II

Schematics of the Setup

not to scale

dimension
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EDS at FACET-II

Screen Detector: Main Beam Image with Compton Spectrum
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calibration of beam deflection vs.
energy

measurement of beam size:
FWHM 2.5 mm

likely need brighter screen
for LUXE
* similar position resolution as
expected for LUXE, but
« Compton spectrum only
resolvable down to 7 GeV at
FACET-II with DRZ Standard
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EDS at FACET-II

Straw Detector: Transverse Position Scan and Background Measurement
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EDS at FACET-II

Straw Detector: SiPM Radiation Damage

2.50

— linear fit

2.25 A

signal reduction >50%

i
o
o

ToT area [mV us]
= =
S RN
o 0)]

=
N
U

1.00

days

DESY.



Conclusion

DESY.
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Backup
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