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Abstract A series of radiation hard a-Si:H diodes have
been characterized for X-ray dosimetry and real-time beam
monitoring applications in extremely high flux beamlines
such as those pertaining to synchrotron facilities. These
devices displayed superior radiation hardness under
constant high dose-rate irradiations of 1010 kGy/s, with a
variation in response of with 10% over a delivered dose
range of ~800 kGy. The sensitivities and dose linearity of
each detector to X-rays with a peak energy of 117 keV is
reported, with sensitivities ranging from (2.74±0.02) nC/Gy
to (4.96±0.02) nC/Gy. For detectors with 0.8 µm thick active
a-Si:H layer, their operation in an edge-on orientation
allowed for the reconstruction of micron-size beam profiles
(Microbeams). The microbeams, with a nominal full-width-
half-max of 50 µm and a peak-to-peak separation of 400 µm,
were reconstructed with extreme accuracy, with their full-
width-half-max observed as 55.4 ± 0.5 µm with detectors
placed in water equivalent plastic at a depth of 15 mm. An
XBIC charge collection map of a single 4x4 mm2 pixel of the
a-Si:H diodes is also presented.
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II. MATERIALS AND METHODS

A. Radiation Damage

B. Dose Linearity

C. Microbeam Profile Characterization

D. X-ray Beam Induced Charge (XBIC) Mapping






