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TEST OF DETECTION UNIT FOR THE CERL HIGH-SPEED LOSS MONITOR
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Abstract

In the High Energy Accelerator Research Organization (KEK), ERL (Energy Recovery Linac) which is a next-
generation synchrotron orbital radiation light source is studied. Now, at KEK, various researches and technical
development are performed by compact ERL (cERL) built for technical verification of ERL. Loss monitor development
for protecting accelerator apparatus from damage by the beam collision of high energy as one of the interlocks for
apparatus protection in it is performed. This loss monitor needs to stop a beam at high speed at the time of beam operation
by high intensity (high current). This time, it tested by putting a sensor and a scintillator into the actual cERL accelerator
interior of a room. As for these sensors and a scintillator, use by high-speed loss monitor is considered. Since
implementability as a high-speed loss monitor was examined based on the test result, it is reported.
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Table 1: PMT Specifications

Parameter Description/Value
Size ¢ 28.5 mm

Type Side-on

Spectral Response 300 to 650 nm
Photocathode Material Bialkali
Photocathode Area 8%24 mm
Dynode Number of stage 9

Maximum Supply Voltage 1250V(A-C)
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Table 2: AMP Specifications

Parameter Description/Value

Frequency Bandwidth(-3db) DC to 150MHz

Voltage Gain 38dB(80times)
Current-Voltage Factor 4mV/pA(50Q)
Rise Time (Typ.) 2.3ns
Maximum Output Voltage T 1.4V(50Q)
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Figure 1: Placement of equipment.

4. UFL—ARIZDNT

U FL—FFTCsl (13X13X25mm) % 13X13 D
A% PMT OYEmICEE S THEMA L, 72720,
v arvd A, EEAEIEAL TN, 20
fhod 5 FIXAWT 7T —7F k& AR
AL DI L7z, PMT & Csl o F L—F ORFFEIA
DOHFEEE 1IC7RY, Csl OFEIZRHTH D P,
BLGE B0 PureCsl ThHH EEb S,
41 o FL—HEL
rFL—FEHWLE, VT L—XAFORR
R (BSHRIC X 251, WEIZ X D528 230
BENns, #OH, YoFL—FELTrAE=
ZELTHEZDLZNT A ME L, Yo FL—Z T
DANSITIRRETT A M &AT 572, Figure 3,4 IZHE 5
Zoat, BIFENENDO T, HHEED7-DIC HY
DE%-800V I[ZFXE LTz, v AREEZMETHZ &
ITHER CE M, @V HY BREMEIC LY 7 A v vE
72508, v A LUIKETH BRLSAA O 108
2 M ENTZ, D), BBRHEIHEE SN 5%
SNEL D,

42 T UFL—EEFY

Figure 5,6 |2 R 24, FGFEDRH 5720, v A
WEEDEHIH NN K EZ LS B, HV EEE % -400V

E=M H:200ns/div V:200r v

B2 H:200ns/div V:200mV/div

Figure 3: No scintillator,
On loss.(HV=-800V)

Figure 4: No scintillator,
No loss.(HV=-800V)

Figure 5: With scintillator,
On loss.(HV=-400V)

Figure 6: With scintillator,
No loss.(HV=-400V)

Figure 2: Preparation of sensors.
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Figure 7: Change to Csl (T1), On loss.(HV=-400V)
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L8 H:200ns/div V:200mV/di
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Figure 8: HV=-300V
With scintillator,On loss.
EEM H:200ns/div V:200mV/di

Figure 9: HV=-350V
With scintillator,On loss.
o=m :200ns/div V:200mV/di

Figure 10: HV=-400V
With scintillator,On loss.
L2 H:200ns/div V:200mV/div

Figure 11: HV=-450V
With scintillator,On loss.

Figure 12: HV=-500V
With scintillator,On loss.
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Figure 14: Away AMP,
On loss.(HV=-400V)

Figure 15: Away AMP,
No loss.(HV=-400V)
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Figure 13: HV - Signal OUT, On loss.
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[3] http://www.hamamatsu.com/resources/pdf/etd/

PMT handbook v3aJ-Chapter4.pdf
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Figure 16: Apparatus installation situation.

- 1233 -



