DESIGN AND CONSTRUCTION STATUS OF THE SUPERKEKB RINGS

Kazunori Akai, Haruyo Koiso*, for the SuperKEKB Accelerator Group,
High Energy Accelerator Research Organization (KEK)
1-1 Oho, Tsukuba, Ibaraki, 305-0801

Abstract

The upgrade of KEKB to SuperKEKB is going on. The construction started in FY2010, and the beam commissioning
in the main rings is scheduled in FY2014. Fabrication of accelerator components including magnets, power supplies,
antechamber-type beam pipes is steadily in progress. The design of the interaction region is being intensively studied
to be finalized. Installation of new dipole magnets and TiN coating and baking of beam pipes have started. This paper
describes recent design progress and construction status of the SuperKEKB main rings and the positron damping ring.
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LER (e+) HER (e-) units
Beam energy 4 7.00729 GeV
Circumference 3016.315 m
Half crossing angle 0, 41.5 mrad
Piwinski angle 24.6 19.3 rad
Horizontal emittance 32(1.9) 4644 nm
Vertical emittance 8.64 11.5 pm
Coupling 0.27 0.28 %
Beta function at IP (x/y) | 32/0.27 25/0.30 mm
Horizontal beam size 10.1 10.7 pm
Vertical beam size at I[P 48 62 nm
Betatron tune (x) 44.530 45.530
Betatron tune (y) 44.570 43.570
Momentum compaction 3.25 4.55 1074
Energy spread 8.14 6.49 1074
Natural chromaticity (x) -107 -168
Natural chromaticity (y) -785 -1131
Beam current 3.60 2.60 A
Number of bunches 2500
Particles / bunch 9.04 6.53 10'°
Energy loss/turn 1.87 2.45 MeV
Long. damping time 21.6 29.0 msec
RF frequency 508.9 MHz
RF voltage 9.4 15.0 MV
Synchrotron tune -0.0247 -0.0280
Bunch length 6.0 5.0 mm
Beam-beam param. (x) 0.0028 0.0012
Beam-beam param. (y) 0.088 0.081
Total beam lifetime 324 357 sec
Luminosity 8 x 10%° cm 28!
Integrated luminosity 50 ab~!
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