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Abstract

KEK e-/e+ injector (linac) has been in operation for 35 years. In recent years, we became aware of several problems
which severely limit the linac performance. Most of them are in the early installed accelerator tubes, some of which
were needed to be lined-off. In such a situation, for the stable operation of the linac in the future, it is necessary for us to
evaluate and prepare spare acceleration tubes. For this purpose, we started development of a test facility in September
2016. We have built a robust and flexible interlock and DAQ system using the CompactRIO, also constructed fast pulse

waveform processing system which to detect incorrect pulse waveform by PXI platforms.
In this report, we describe the overview of the test facility and its control system.
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Table 1: Specification of Regular Accelerating Tube

Type PF PF(B) KEKB LAS
Installation [ Year] 1982 1995 1995 2011
Frequency [MHz] 2856 2856 2856 2856
Operation gradient 20 20 20 10
[MeV/m]

Length [mm] 2031.95 206445 207245 219097
Aparture [mm] 20 20 20 30
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Figure 2: Inside the Shield Room.



Table 2: RF Specification of Test Facility

Frequency [MHz] 2856
Peak Power [MW] 40
Pulse Width [ns] 300 ~ 4000
Repetition [pps] 50
Pulse Compression Power Gain ( in future) 4
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Figure 3: Outline of Control System.
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Table 3: Components of the cRIO System.
Controller cRIO 9063  Embedded Real-Time Controller
with Reconfigurable FPGA for C
Series Modules
Module NI 9403 5V TTL sinking/sourcing 32ch
digital /O
NI 9205 Single-ended 32 ch analog input
module =200mV to =10V,
16 bit, 250 kS/s
NI 9482 4-Channel SPST

Electromechanical Relay Module
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Figure 5: Interlock Application on cRIO.
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Table 4: Structure of PXI Unit

Chassis NI PXIe-1065  18-Slot PXI Chassis

Controller NI PXIe-8840  PXle, 2.6 GHz Quad-Core
Processor

Module NI PXIe-5114 125 MHz, 250 MS/s,

8-Bit PXI Oscilloscope

TIA AR B T1E VT2 RE IIINEE O A 1B L
O DANCER ES IV, B RS A as CHETT IR &S
WaEe=2T5, ZOE 5% Giga-tronics[8] D /T —
A—ZTCRIELRDG, ML EE A v ueAa—7"C
ALERZ L CV5, Figure 6 IXERR L7z mid R INEE 7 1
TN THD, ZOT 0l T A TIIIEE ~D AN &
DI DR T2 )V AL | Z D) VSWR
ZEIHTHEEBIC, IEE OB RS kT 5, 7 rs
TLATIEZO VSWR EIZXL T 2 BERECRIEZ R EL
THY, ZAPIOBMEEBZAELNETD 10 7IVALFO
W T — 2% 7 7 AN — N2k T 5, SHIZE W
EEBZT-HE T, BE Sl A2 —ayr%{E
B AL TN,

Figure 6: Waveform DAQ Application.
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Table 5: List of RS232C Devices Using REX-ET60

Device Manufacturer Model
Ion Pump Controller Agilent 4UHV
Vacuum Gauge Controller PFEIFFER TPG300
Picoammeter KEITHLEY 6485
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Figure 7: Auto Processing Panel.
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Figure 8: Web Log Application.
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