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A rough estimation of requirement on injection acceptance

< Injection 
acceptance

❖ βi is optimized to minimize Jx .to touch the ellipse of the injection beam to the 
ring ellipse. 

❖ α does not matter by setting αi/βi = αr/βr.



E = 175 GeV
2 Jx = 425 nm (14.6σx)

E = 45.6 GeV
2 Jx = 135 nm (30σx)

Jy/Jx = (2.52x0.015 nm)/2Jx = 0.07%



Comparison with dynamic aperture

• The amplitude of the injected beam almost fits within the dynamic aperture, both for 
175 GeV and 45.6 GeV.

• The required vertical emittance of the injected beam:
•εyi/εxi < 1.7% (@175 GeV), < 100% (@45.6 GeV).

E = 45.6 GeV, ±30σx & ±2.5σεE = 175 GeV, ±14.6σx & ±2.5σε
±2% ±0.9%



Emittance growth due to intrabeam scattering

• There will be a non-negligible emittance growth, by 20%, due to intrabeam scattering 
at 45.6 GeV.

• The beamstrahlung increases the bunch length, which reduces the intrabeam, but the 
increase of the energy spread also makes the emittance growth stronger.


