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Tow Options 

•  High current, crab crossing, large beam-

beam parameter. 

–  A solution for β*x = 20→40 cm


•  Low emittance, low β*, nano-beam.

–  Just started.

–  Crossing angle 30→60 mrad




High Current Option 
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Large Dynamic Effects 

•  The beam-beam effect must be taken into 

account in evaluation of physical apertures. 

–  Horizontal beam parameters change significantly 

with  ξx0 = 0.276 and νx = .505,

‒    βx*  20 → 1.9 cm

‒    εx  12 → 65 nm
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Example: HER BX*/BY*= 20/0.5 cm
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Physical  Aperture  

•  Requirement : 5 σx with beam-beam effect


–  Larger  than injection aperture.

–   σx  must be decreased at QC2LE (HER) and QC2RE (HER).

–  SR fan from 3σx and 3σx’ should also be considered.


•  Increased βx* 20 → 40 cm 

–  Luminosity will decrease by ~20 %. 




Injection Acceptance  

•  Injection acceptance is evaluated:


–  HER/LER 4.5E-6/7.5E-6 m w/o Damping Ring

–  HER/LER 1.9E-6/2.6E-6 → ~1.0E-6 m with Damping Ring
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Optics with New Quads  

•  To reduce βx* 40 → 20 cm again with new quads.


–  1.9K superconducting and permanent quads.

–  Additional horizontal focusing quads for HER.

–  At present, only L-side is acceptable from the view point of σx 

and SR fan.
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Present Layout 
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LER Optics  

•  βx* is still 40 cm, which is limited by R-side.

•  Only L-side with a new superconducting quadrupole.

•  Field gradient of QCS’s is optimized for LER.
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Field gradient   53.0 T/m

Distance (IP-Mag. center) 0.66 m

Effective length　0.44 m




HER Optics  

•  Only L-side with new quadrupoles.

•  Additional horizontal focusing quad (permanent) is introduced.


Tsukuba: BX*/BY*= 40/0.5 cm
IR:  BX*/BY*= 40/0.5 cm
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Low Emittance Option
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Italian version of IP 

•  BX*/BY* = 20 / .200 mm


LER
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SD pair
 SD pair for local chromaticity correction




Italian version of IP 

•  Dynamic aperture
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Summary 

•  For high current option, we have not yet found a 

realistic solution of βx* =20 cm.  At present, βx* 
remains 40 cm.


•  Design of low emittance option has just started.

–  Geometry of IR beam lines

–  New layout with 60 mrad crossing angle 
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