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Abstract

Upgrade of KEKB Injector Linac is ongoing for super KEKB project. The positron beam intensity is required to be
4nC per bunch. Use of the flux concentrator and the large aperture S-band structures (LAS) in the positron capture
system can give us four times larger population of positrons than that of our previous system. Ten LAS are set in the
downstream of the positron target. The new system starts its first operation with positron generation in this spring

(2014). In the present paper the system design is briefly reviewed and the operation of LAS is reported.
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Figure 1: Capture system schematic.
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Figure 2: Positron production system.
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Table 1: Capture RF System with LAS

Unit # 15/16 17
Focusing magnet Solenoid  Q-mag
Focusing field [kG or T/m] 5 4~12
Number of LAS 2/4 4
KLY power non-SLED [MW] 40 40

Non-SLED Gradient [MV/m] 9.8/6.9 6.9

SLED Gradient [MV/m] 14/10 10
KLY power needed for

SLEDed gradient [MW] 14.5/14.8 14.8

SLEDed Gradient at KLY 239/ 16.4 16.4

maximum power [MV/m]
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Table 2: System Evacuation Parameters

Item Geometry Value
FC evacuation 1P 75L/sx2
FC-LAS conduct.  ¢p40mm x L150mm 6.5L/s
LAS volume $85mm x 2m 0.012 m*
LAS inner surface  ¢85mm x 59 cells 1.0 m?
LAS coupler- Two iris + J-coupler 20 L/s
manifold + Waveguide-holes
Manifold Ion pump + NEG 500 L/s +
evacuation pump 1000 L/s
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Figure 3: LAS output end (left), input end (center) and
insertion of LAS into solenoid (right).
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Table 3: Structure Parameters

Item LAS Type-C
Frequency MHz 2856 2856
#of regular cells 57 54
Active acc. Length [mm] 2064.40 1959.43
Flange-flange length [mm] 2191.01 2072.45
Beam hole dia. (2a) [mm] 31.9-30.0  24.28-20.3
Group velocity vg/c [%] 42-35 1.24 (av.)
Shunt impedance [MQ/m] 46 —48 57.8 (av.)
Attenuation parameter T 0.121 0.333
Filling time [ns] 185 507
Maximum E; / Eqcc 242 2.14
Input coupler iris J-type Single
Double
Output coupler iris Double Single
Cell machining tool Diamond Diamond
Coupler fabrication Brazing Brazing
Assembly technology Z?:;ir; Eolre;tifé
Cooling passage Four Quter
channels jacket
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Figure 4: Initial conditioning of unit #15.
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