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Currents State and Future Prospects of High-Luminosity Factories
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Abstract

Factories are high-luminosity colliders that provide high rate production of particular particles such as B, Tau-
charm, and @-mesons. Two B-factories, KEKB and PEP-II, and a &-factory DA®NE have been operating successful-
ly. We discuss present luminosity performance and limitations of these factories as well as upgrade plans and new
ideas in view of the next generation of meson factories with ~100-times more luminosity.
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Commissioning year 1979 1998 1998 1998 (2006) (2006)
Present status running 2 running running running construct construct
Physics B ® B (asym.) B (asym.) 7-C ®
Ring single double LER HER | LER HER double single
Particles et+e~ e’ e” e’ e” e’ e~ e’ e” et+e-
Beam energy [GeV] 4.7~6.0 0.51 0.51 | 3.1 9.0 3.5 8.0 1.0~2.1 1.0
Circumference [m] 768.43 97.69 2200 3016 237.53 24.38
Harmonic number 1281 120 3492 5120 396 14
RF frequency [MHz] 499.765 368.26 476 508.89 499.8 172.09
RF voltage, operating [MV] 5 0.15 0.12 | 4.04 155 | 80 150 | 15 1.5 0.12
Cavity type SC NC NC NC+SC SC NC
Crossing angle [mrad] +2.5~3.3 +10~15 <0.1 +11 +11 0
Beta function at IP, g*[cm] 125 160 35~49 59 56 100 10
Beta function at IP, 8 [cm] 1.9 1.7 1.1 0.65 0.59 1.5 10
Emittance, &, [nm] 205 340 31~59 18 24 144 129
Emittance, ¢, [nm] 14 0.4 2.2 129
Betatron tune, v} 10.53 11 .09 504 506 | .505 511 6.53 4.05
Betatron tune, vy 9.61 .19 167 .58 .64 535 577 7.58 2.05
Bunch length, ¢ [mm] 20 10~25 11~12 6~7 13~15
Beam-beam parameter, &F 0.028 0.026 .053 .055 | .110 .073 0.04
Beam-beam parameter, &) 0.062 0.025 .064 .046 | .092 .056 0.04
No. of colliding bunches 45 110 1722 1389 93 1
Abort/ion clearing gap [ %] 8.3 0.9 5
Beam current, operating [A] 0.37+0.37 1.4 2.0 29 187 | 1.7 135|091 0.91 0.1+0.1
Beam current, achieved [A] 0.78 1.5 2.4 3.0 1.9 20 1.36
Luminosity [1032/cm?/sec] 12.5 1.53 120.7 165.2 10 1.0 (per IP)
Int. Lum./day [pb~1]% 73 10 849.6 1231.5
Total Int. Lum. [fb~1]% 2.3 410 630

* Numbers for BEPC-II and VEPP-2000 are design values. Colliding mode of BEPC-II is shown.
2. CESR was converted to CESR-c in 2003. The numbers listed are those for CESR.

3 Integrated luminosities are delivered values for PEP-II and logged ones for KEKB (delivered >logged).
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