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Abstract

KEK is an accelerator complex consisting of an electron-positron injector linac and various types of circular
accelerators. In order to protect instruments from radiation damage, discrete beam loss monitors have been installed
inside the linac and rings. Although beam losses can be detected using the beam loss monitors (BLMs) or beam position
monitors (BPMs), it is difficult to identify the exact position of the loss. The electrons, which strike the duct, lose a
fraction of their beam energy, which produces a shower at the location and emits many electrons out of the duct. If an
optical fiber is placed inside the beam duct, many of these electrons will pass through the optical fiber where the beam
loss is generated. BLMs employing an optical fiber based on Cherenkov radiation are currently being developed and
applied to our system.

An optical fiber placed into the duct also can be used as a detector for a wire scanner system. Existing wire scanner
detectors are set at a fixed position, and detect signals of different beam energies that correspond to the different
injection modes. However, the fixed position is not always optimal. Conversely, owing to the optical fiber’s distributing
nature, optical fiber detector systems containing PMTs enables the effective detection of all signals from various beam
modes. We can successfully obtain the clear wire scanner signal by employing this optical fiber system.

The measurement of the beam loss at the incidence part of the circular accelerator is also described. The beam loss
location as well as the turn-by-turn beam loss can be measured.
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Figurel: Optical fiber, PMT and Beam Loss Monitor
Module.
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Figure 2: Layout of the PF beam line at the third switching yard.
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Figure 3: Oscilloscope waveform of Beam loss monitor.
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Figure 4: The photograph of PF injection septum
magnet .



PF U > 7 AHT& 7% LRI R RS
LR %, E—AMAFRFEOE—Ln AEHEST D

X o h—~T %y bbb EZ b~y T A [ L A

MO~ 7%y FETHT 7 A4 NEMAFK LT, ‘ _ = o :

Figure 4 1= PF ASHEO T 27T, loturn | |27urn | [4Turn |
PF V> 7 ~DODE—ALAFIZIT 2 DOF— R23EE : : I i :

AEnTkYzhEhn Or2 6 WERAPSMA o
HE—F] & Iy h—AHE—F] b5, : | l
Figure 4 |2/ LI AS® 7 X% A~ 7 % v MITEEICAR
BRLIT A NTHB SN — 20 R EEO

T—RFIZLDHE—L1 ADE\WEZRT, Figure 5 (X R A
PSM AHIFD B — 21 2T, Figure 6 (X5 . ﬁ

1 msec/div

A= AFHFOE—bvm ZAEETHL, Zihb
PR, o N e
PSM A%? b Lijz i de 7\‘7 T ho Pl Figure 7: The beam loss waveform at beam injection
TRERE—LBZABAOLNDNF v I — AFE— the sentu !
RClEHEY E—bn 2%k LTHORNI EBYND, near e Sepfum maghet
' — o IRADDAREHROE— b XA INEL Y T %
Q26- DC ‘| - pC 180| Q262 | J%@ L& 7‘1?&(‘ E—2ina A 75)@% TWAZ ENDb
B I
- CES.
B — 2 > 405" 700 1235
PMT ‘ ‘\ 3. U('VZ#’\"*(WS)
= 3.1 Linac ® WS & 25 A[11][12]
.v g"—'x;;m,, \H G 6m
ns — 5.4m/2=2.Tm

Figure 5: The beam loss waveform at PSM injection.
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Figure 6: The beam loss waveform at Kicker injection.
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Figure 10: Layout of wire scanner system at 5 sector.
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Figure 11: The photograph of the PMT-3 and waveform.
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Figure 12: Comparison of the signal of the existing PMT,
and the signal of an optical fiber.
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Figure 13: The measurement result in existing PMT and
optical fiber.
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