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Abstract

Laser-Compton X rays have been
produced at LLNL, and results agree very
well with modeling predictions. An X-ray
CCD camera was calibrated for flux and
resolution for characterization of the 30
keV X-ray beam. A resolution test
pattern was imaged to measure the
source size. K-edge absorption images
using thin foils confirm narrow
bandwidth and offer electron beam
diagnostics.
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X-ray spectrum within 4 mrad cone, Silver transmission spectrum Vertical lineout of Ag foil image and simulation The Andor X-ray camera is a 1024x1024 pixel Since the source size is estimated to be about the size of the electron beam (13 pm rms),
o 7 T 16-bit image intensified CCD camera coupled high resolution is critical, and blur in the imaging system must be small and well
N | 05 ol with a scintillator screen either directly or via a characterized. A 30 pm thick Pb resolution test pattern with up to 20 line pairs per mm
LT T : . : 3:1 de-magnifying fiber taper. We have used was used to measure the spatial resolution of the imaging system and the source size.

o8t Csl(TI) grown on a fiber plate and a
Gd,0,S:Tb (P43) phosphor screen as
scintillating materials. The front is covered with
a Beryllium window to block low energy
photons. CCD is thermoelectrically cooled to

-20°C and the imaging area is 40x40 mm.
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Flux was determined by counting the background-
subtracted CCD counts in the central 4 mrad cone region of
the beam (white circle) and comparing it to the simulated
spectrum taking into account the attenuation by the back- Ceom e e ne

thinned optic, Be windows, absorption spectrum of the
scintillator and the calibration factor. Electron bunch charge
data for calculating theoretical flux is directly supplied from
daily logs. With good alignment, flux matches the theoretical
value for the best shots, but low frequency jitter seems to
affect the average performance. Shown to the right is a 1
second exposure (10 shot integration) taken with Gd,0,S.

For the source size measurement, the test pattern was placed as close as possible to the
interaction point so that the pattern image was magnified 1.7x. Blur pattern due to finite
source size was found to be very close to Gaussian, so the fit to the magnified image was a
Gaussian distribution further blurred by convolution with 65 um FWHM Cauchy distribution,
representing the imaging system blur. Source size is confirmed to be smaller than 100 um
FWHM, and measurement is limited by the imaging system resolution and signal-to-noise
ratio.
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