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Abstract

The X-ray free electron laser facility, SACLA, requires a low-emittance and high-density electron in a bunch at the
entrance of an in-vacuum undulator. In order to transmit the electron beam without degradation of the beam quality,
screen monitor (SCM) systems are used. At the beginning of SACLA operation, strong coherent OTR (COTR) which
made an incorrect beam profile was observed in the SCMs after the third magnetic bunch compressor. For the purpose
of suppressing the COTR effect on the SCM, the spatial separation method, which uses a Ce:YAG scintillation screen
and a spatial mask, was employed in SACLA. Early spatial mask was set up on the outside surface of the viewing port.
The SCM with the separation method has a spatial resolution of about 10 um. However, COTR is generated at the two
materials, which are the Ce:YAG crystal and a reflecting mirror, and it is scattered out in the case of the configuration.
It is important to accurate measurement of the beam profile that the contrast of intensity between the scintillation light
and COTR on the CCD. In this report, our improved configuration of the spatial separation is described. It is employed
a perforated mirror as the spatial mask. In the vacuum chamber of the SCM, the electron beam hits and through the
Ce:YAG screen, and COTR is generated then. The electron bunch and the COTR from the Ce:YAG pass through the
hole of the perforated mirror without COTR generation at the mirror. The still clearer profiles were obtained with the
improvement. However, the measured beam profile with the separation method is difficult by itself to make sure of the
remaining COTR effects and the true beam profile. On the other hand, the temporal separation method, which uses the
difference of the emission time structures between fluorescence and the COTR, has been employed in other XFLE
facilities as LCLS. We measured electron beam profiles were measured using the both separation method. The
measured beam profiles with the different methods were almost same.
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Figure 2: Configuration of the SCM to mitigate the
COTR light with a perforated mirror.

Figure 3: Photo of the perforated mirror.
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Figure 4: Fluorescence time of a CeYAG

scintillator.
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Figure 5: Beam profile images with the SCM. (a):
an image including COTR light with on time trigger
of electron beam and a normal mirror. (b): an image
with delayed trigger timing and a normal mirror.
(c): an image with on time trigger and a perforated
mirror. (d): an image with delayed trigger timing
and a perforated mirror.
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