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Abstract

To mitigate demagnetization of the permanent magnet of an undulator by irradiation of the halo component of an
electron beam, a halo monitor is installed in the beam line BL3 at SACLA. There was a trouble in the rf fingers of the
monitor during the vacuum maintenance work in 2012. From this experience we found that the fingers had a role to
protect the monitor from the radiation generated at the bending magnet located upstream, in addition to the reduction of
the strength of the wake field. Further suppression of a wake field effect induced by the electron beam was also desired
to improve the signal to noise ratio. In 2014 we installed a new beam line BL2. A halo monitor for the BL2 was newly
designed to make the rf finger more mechanically stiff, and to reduce the wake-field The stiffness of the finger was
confirmed by a evacuation test without any problem. The result of a beam test for this improved halo-monitor shows
that the wake-filed strength was reduced by -20dB compared to that of the monitor used for the BL3. The strengths of
halo components of BL3 and BL2 are routinely monitored with a resolution of 0.2 fC per pulse. During the
experimental user time, if the integrated charge for 60 seconds exceeds an irradiation charge limit value of 5 pC, a voice
alarm automatically notifies an operator with this situation.

TAUHBHMBDE NS FTTANRREL, BEE

1. XC®IZ hol, F-. EFITIBATAHIESE— A@'j:ll/])
BRSBTS N5 7 v Va b—y kAR 7 HOPMLRENC, ZOD, 2014 FITHEE

i 4aX10% OB f AL —E T — 2 DOREC Nl —5h7 4 BL2 [4]'Cﬁiﬂ§’<f5/\ﬂ_%:?0i

FoT %D OIETFRE- 32 &gt xhc BL3 OF= X TR BT R RE SR U 7= R e G

WAL XBEARETL —F—HEis SACLA T, DHLOE LTz, KL TIiE, BL3 TEHLTWLW A

7//; L— 2 DX & BT 2B E— by P E=FTHAELL NI TVOFEM, Bzl RUE
NE—RSDOEREMRT LD, Ao —F = 57[31 L7z BL2 o —E =2 Offid, BfERERORR,
ME—ALT A BL3 ITRRE S LTV % (Figure 1 BLOLOHERITHONTHRET 2,
BR), ZOF=4TIL, 2012 FIZEZE— VR
BL3 BL3.halo Chicane magnets switching
undulators monitor A e magnets
- L - L e emm e ——————————— =] - | -
synchrotron bypass route _— iy
radiation R
BL2 BL2 halo i
undulators  monitor _—

-

— — Hl— / switching magnet
Figure 1: Schematic layout of the halo monitors and undulators of the beam lines, BL3 and BL2.
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Figure 2: Configuration of the halo monitor used at
BL3E,
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Figure 3: Measured signals of the BL3 halo
monitor without RF shielding fingers as a function
of the blade position from the beam. Open squares
/ solid circles show the data with / without passing
through the Chicane.
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Figure 4: Time domain signal of the BL3 halo monitor
with irradiation of a low-current electron beam (the
line with solid circles). The horizontal axis is a time in
ns, and the vertical axis is amplitude in a unit of V (left
axis). The FFT spectrum (the line with open circle) of
the signal is also shown. The horizontal axis is
frequency in a unit of GHz and the vertical axis is the
magnitude (right axis).
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Figure 5: Time domain wake field signal of the BL3 halo
monitor at a blade position of 15.5 mm apart from the
electron beam (the line with solid circle), and its FFT
spectrum (the line with open circle). The axes on the
graph are the same as those of Figure 4.
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Figure 6: Configuration of the new halo monitor installed
at BL2.
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Figure 7: Characteristic impedance of the signal
transmission line of the BL2 halo monitor. This data
were measured by the time domain reflectometry
method.
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Figure 8: Time domain wake field signal of the BL2
halo monitor at a blade position of 11mm apart from
the beam (the line with solid circle), and its FFT
spectrum (the line with open circle). The axes on the
graph are the same as those of Figure 4. The circle on
the graph shows the frequency region where the wake
field signals are successfully suppressed compared to
that of the BL3 halo monitor.
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Figure 9: Time domain signal from the BL2 halo
monitor at an incident electron beam charge of 0.32 pC.
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Figure 10: Trend of the output signal from the BL2
halo monitor during a machine-tuning period. The
trend of the charge passing through the BL2 is also
shown.
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