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Abstract

The SuperKEKB main ring is currently being constructed for aiming at the peak luminosity of 8 x 10% cm™s™!. The
electron/positron injector linac upgrade is also going on for increasing the intensity of bunch charge with keeping the
small emittance. The key upgrade issues are the construction of positron damping ring, a new positron capture system,
and a low emittance photo-cathode rf electron source. The injector linac beam commissioning started in the October of
2013. In this paper, we report the present status and future plan of SuperKEKB injector commissioning.
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Table 1: Main Parameters of SuperKEKB Injector
Linac

KEKB SuperKEKB
e- et e- e+
Beam energy (GeV) 8 3.5 7 4
Bunch charge (nC) 1 1(10% 5 4(10M
Normalized vertical
emittance 310 1400 20 20
(mm-mrad)
Normalized
horizontal emittance 310 1400 50 100
(mm-mrad)
Energy spread (%) 0.05 0.125 0.1 0.3
Bunch length (mm) 1.3 2.6 1.3 0.7
# of bunch with )
interval of 96 ns
Maximum beam 50

repetition (Hz)

*: Primary electron beam for positron production.
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Figure 2: Bunch charge history at the several
locations of SuperKEKB injector linac.
SP A1 C5, SP_B7 4, SP RO 63, and SP 58 0
are the bunch charges measured at the rf electron
gun exit, end of Sector B, exit of J-ARC, and the
end of linac, respectively.
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(a) Before bunch compression.
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(b) After bunch compression.
Figure 3: Bunch length measured by a streak camera
before (a) and after (b) bunch compression at the

chicane of iniector section.
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Figure 4: Results of emittance preservation study at the
end of Sector B. The black and red filled circles mean
the horizontal and vertical emittances, respectively.
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Figure 5: Emittance measurement results at the injector
section by using the quadrupole scan method.
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Figure 6: Emittance measurement results at the end of
Sector B by using the multiple wire scanners.
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Flgure 7: Layout of the new thermionic electron gun
beamline. The existing beam line is kept for the rf
electron gun. The bunching section of thermionic
electron gun is constructed at the beam line height of
1950 mm from the floor though the height of original
beam line is 1200 mm from the floor.

Figure 8: Potoaph of the neW thermionic electron
gun beam line.
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Figure 9: Optics design of SectorA for the thermionic
electron gun. Square root of beta function, dispersion
function, beam size, and energy profile are shown from
top to bottom. Horizontal and vertical values are
indicated by the blue and red colored solid lines,
respectively.
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Figure 10: Bunch charge history by using the

thermionic electron source. SP_AT 0, SP _B7 4,
SP RO 63, SP 58 4, and SP_61 D2 are the bunch
charges measured at the thermionic electron gun exit,
end of Sector B, exit of J-ARC, end of linac, and the
beam dump at linac end, respectively.
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