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PERFORMANCE TEST OF SCINTILLATING SCREENS FOR HIGH CURRENT
DENSITY ELECTRON BEAM

B S, VERBCR, TEE SR, FRES H R
Fusashi Miyahara #, Masanori Satoh, Yuji Seimiya, Tsuyoshi Suwada
High Energy Accelerator Research Organization (KEK)

Abstract

In the SuperKEKB injector linac, Al,Oz ceramic screen has been used for transverse beam profile diagnostics. The
image resolution of the screen is not enough for the high-charge, low-emittance electron beams. Thus, a high resolution
scintillating screen without degradation of the resolution due to the saturation of the luminescence is required.
Performance tests of scintillating screens, YAG:Ce, LYSO:Ce, LSO:Ce, BGO and Csl:Tl, have been performed by using
1 nC, 1.5 GeV electron beams. Beam sizes measured by YAG:Ce and the BGO were 10—25% smaller than those of other
crystals. However, the saturation of the luminescence was confirmed for all crystals in the charge density of

0.5-9 nC/mm?2.
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Table 1: Properties of scintillators.

Tdecay Amax  Relative  Radiation
[ns] [nm] output hardness
[rad]
(Nal:TI
=100)
YAG:Ce 70 550 35 >108
LYSO:Ce 41 420 75 >108
LSO:Ce 35-47 420 75 >108
BGO 300 480 21 >10%6
Csl:Tl 1300 560 165 >10%3
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Figure 1: The simple model of the saturation of the
luminescence using the equation (1) is shown in the left
figure. The right figure shows saturation of the Gaussian
distribution. Different levels of the saturation are plotted
with different color. The width o1 obtained from a
Gaussian fit (solid line) is represented in the figure.
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Figure 2: Over estimation of the beam size due to the
saturation of the luminescence.
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Figure 3: Experimental setup.
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Figure 4: Background corrected beam images and
profiles measured with different scintillating screens.
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Figure 5: Comparison of electron beam sizes measured
with different scintillating screes. The left and right
figure show the horizontal and the vertical beam size as
a function of the quadrupole strength, respectively.
Error bars represent RMS for 10 times measurement of
the beam size.
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Figure 6: Charge density and relative output of the
luminescence. The light output is hormalized by the
light output of the maximum beamsize point.
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