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Abstract

The luminosity for SuperKEKB at KEK is 8x10%° ¢cm?s™!, which is 40 times higher than that of KEKB. In order to
realize this high luminosity, electron beams with a high charge of 5 nC and low emittances of 20 mm-mrad are required.
Also, a bunch length is desired to be about 20 ps to avoid space charge effect when electron energy is low. To meet these
requirements, we have developed a new type RF gun. To measure this bunch length, we will use a new type RF-deflector
which has the cut disk structure for larger coupling effect between cells than that of conventional RF-deflector. We will
plan to measure the bunch length with this RF-deflector at the downstream of RF gun. The operating frequency of the
RF-deflector is 2856 MHz, and the electron energy at measuring point is 10 MeV. The simulation of electromagnetic

field in the cavity with CST studio suite has already been completed, and this RF deflecting cavity is being produced.
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Table 1: The Required Injection Beam Parameters [1]

KEKB SuperKEKB
(et/e-) (et/e-)
Charge [nC] 1/1 4/5
Emittance 2100 /300 10/20
[mm-mrad]
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Figure 1: TM;; mode.
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Figure 2: RF-Deflector.
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Figure 3: A cavity with cut disc structure.
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Figure 4: Electric field simulation of 0 mode and # mode
with cut disc structure
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Table 2: Simulation of S/N

RF-deflector eak magnetic flux
Cells length [mm] gensity ogn axis[mT] SIN
1 44.3 3541 4.224
3 149.3 18.92 7.608
5 2543 15.29 10.47
7 359.3 12.79 12.38
9 464.3 11.29 14.12
11 569.3 10.18 15.60
13 674.3 9.31 16.9
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Figure 5: S-Parameter.
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Figure 8: Plot ot magnetic tield (abs).
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Table 3: The Specification of RF-deflector

material pure cupper

frequency 2856 MHz

mode TMi1o

wave type standing wave

number of cell 5

peak magnetic flux | 16.09 mT (Ist cell and 5th cell)

density on axis 13.53 mT (2nd cell and 4th cell)
12.39 mT (3rd cell)
(if input power is 80 kW)

loaded Q 8841

external Q 14730

unloaded Q 22100

coupling factor 1.5

structure cut disc structure

length 254.3 mm

radius of deflecting | 69.12 mm (1st cell and 5th cell)

cells 70.31 mm (2nd cell and 4th cell)
69.93 mm (3rd cell)

thickness of 44.3 mm

deflecting cells

radius of coupling 73.78 mm

cells

thickness of 4 mm

coupling cells

beam hole diameter | 20 mm

coupling hole size 983.2 mm?
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