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Problem

• e+ and e- bunches must overlap at crab
waist
– For 6 mm (1σ) bunch, 0.6 degrees of RF

phase difference (1.2 mm) between HER and
LER will decrease luminosity by 1%

– Want RMS error < 0.6 deg
• Phase transient

– Due to ion-clearing gap and heavy beam
loading of cavities

– About 10x the 0.6 degree requirement
– Generally different for HER and LER



Matching Phase Transients

• Perfect matching
– Occurs with HER and LER at identical beam

loading and identical synchronous phase
– Requires identical beam currents
– Requires identical ratio of beam/cavity power
– May require more RF stations than otherwise

needed



Parameters--LNF Site



High Gap V

• High gap voltages, HER 12 cavs β=6, LER 8 cavs β=6
• Lose <1% of lumi due to gap transient mismatch



High Gap V

• As previous, but with LER cavity β=3.9 (unchanged)
• Lose <1% of lumi due to gap transient mismatch



Low Gap V, 6 LER cavities

• Low gap voltages, HER 12 cavs β=6, LER 6 cavs β=6
• Lose ~3.5% of lumi due to gap transient mismatch



Low Gap V, 8 LER cavities

• As previous, but with 2 additional LER cavities
• Lose <1% of lumi due to gap transient mismatch



Comments

• Must increase cavity coupling for HER
– Otherwise cannot get power into cavities

• Helpful to also increase cavity coupling for LER
– Reduces reflected power

• Recommend 12 HER and 8 LER cavities
– Adequate for both low and high gap voltage options
– 6 LER cavities not enough for good match


