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DEVELOPMENT OF A RADIATION MONITOR FOR UNDULATOR
DEMAGNETIZATIONAT NIHON UNIVERSITY
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Abstract

It was found that the magnet array of the undulator device at Laboratory Electron Beam Research and Application
(LEBRA), Nihon University was deteriorated due to radiation damage. The damaged magnet array was replaced by a new
one for the repair of the undulator. To avoiding the radiation damage on the new magnet array, we have developed a
radiation monitor for the radiation dose around the undulator. The radiation detector, which is constituted with a CsI(TI)
scintillator and a photomultiplier-tube, was calibrated using a small sealed-'">Cs source. Several detectors of the same
specification will be prepared and be installed around the entrance of the undulator to analyze the source point of the

radiation.
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Figure 1: Reduction of the magnet field. The vertical
and the horizontal axes indicate the normalized magnetic
field and the magnet number from the undulator entrance,
respectively.
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Figure 2: The photographs of the undulator magnet array
before and after the repair.
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Table 1: Specification of Photomultiplier-Tube

Effective area ¢ 8 mm

Spectral response 230 nm~700 nm

Size 60 X22X22 mm
Weight N¢g

Input voltage +45V~E55V
Maximum input current 6.2 mA

Control voltage range 05V~11V
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Table 2: Specification of CsI(TI) Scintillator Crystal

Size 10x10%x10 mm
Density 451 g/ent
Hygroscopic Slightly
Wavelength of maximum emission 550 nm
Refractive index 1.79

Primary decay Time 1000 ns
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Figure 3: Photograph of the detector constituted with a

CsI(T1) scintillator and a photomultiplier-tube.

3. REHRRHEIROFFIEFHE

BUE L 72 i B a O R 2 R 2 72 o 12
BICcs OF = v ¥ 7Y — A2/ L CEEE %
19, MEKRDEX y b7y 7Ofij#72 X% Fig. 4 1T
KT, YCsDYHRIF 661.7keV DHAFRT, ZDE—
7 ONERIEELE L THREHROZ A LF—IT 5
IBEZRIEL TV, 7V =T F v L7
F 5 4 OB R W ERE LECE TGS o
SnBEBRETEIMNBO7 Y 7 THIEL., <ILF
FrYRVTFIALFEHCTARY FVHIES
1o 7fiHR %2 Fig. 5 1IR3 Y, ZOREP S, CsI(TI)
FEM ORI E 25 L TRREXZ KD, HlD
Y=g XA =% — L L DS RIEZ T T <
FETH D, o, MBS IFEEAREL TRET
ZFET, ZN6ZTEMICHKT 272012, fH%
DICETIEEE OB % X T % (Fig. 6),

|013u0) ujes)

m
/

Electric signals

Figure 4: Schematic diagram of the setup for the
spectroscopy measurement using a '*’Cs sealed source.
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Figure 5: Typical spectrum of y-rays from '*’Cs source
taken by the detector.

100000

0
10000 %

E i i i - T i i i
[ I I Py i I I I |
.

1000

peak ch (log)

100

10%

i i i i i i
[ I I I I ]
\ \ \ \ \ \ \ |
0.25 0.27 0.29 0.31 0.33 0.35 0.37 0.39
control voltage [mV]

1

Figure 6: Voltage dependence of the photomultiplier-tube
gain.
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Figure 7: Explanation of the radiation source point
affecting the undulator device.

Figure 8: Installation points of the detectors for radiation
monitoring.
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