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ABSTRACT

ALBA is currently equipped with two x-ray pinhole cameras for continuous beam size monitoring using the synchrotron radiation from two different bending magnets. The
first pinhole was installed in day-1 and it is working properly since 2011 as the work-horse for the ALBA emittance measurements, while the second one has been commissioned
in 2021 for redundancy purposes. This paper summarizes the exercises to characterize the Point Spread Function (PSF) of both pinhole cameras using analytical calculations,
SRW simulations, and experimental measurements.
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Introduction

The Point Spread Function (PSF) of an imaging system defines the
response of the system to a point-like object, so it defines the
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Analytical PSF Calculation PSF Calculation with SRW Experimental PSF Evaluation

Following the example in [XX], we can obtain the PSF by measuring the beam
lifetime. For an ultra-relativistic case, and in ALBA conditions, the Touscheck

For a given photon energy, and pinhole width “w”, this is:
8 P BY P Synchrotron Radiation Workshop (SRW) is a simulation code for

Wl +Ly) . . S
jor = —————, VI2he L beamline design and optimization in the IR, IV, and X-Ray range. e
= V2L and oo 4"'0 ﬁ © P v rang lifetime is:
: ' : craN,
The diffraction contribution considers the energy spectrum given SRW only allowed monochromatic x-ray simulations. In order to ~ <% oy=k-,
by the ALBA pinholes: study the realistic case, we discretized the x-ray spectrum into T \2VEY i oey oy,

Nyn(E) different energies.

We weighted these contributions by the normalized spectrum and
finally summed up into one contribution.

The PSF is obtained after fitting this profile to a Gaussian file
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The assumptions might not always be fulfilled in ALBA, as shown by simulations

2 below for FE34. This produce big error bars in the measurements.
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