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Optics transition from injection to collision optics 
                   with round proton beams at IPs  
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Requirements during optics transition 

l Twiss parameters throughout the IRs involved in the transition.

Specified values for the phase advances over IRs.

Specified minimum and maximum strengths of the quadrupoles.

Variation of the quadrupole strengths should be as smooth as possible, 
especially for the strongest quadrupoles.

Avoiding changes of slope of field gradient as much as possible.
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IR5 matching conditions 
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Conclusions

l Solutions for the optics transitions in IR5, IR1, IR4 and IR6 which meet all 
required matching constraints have been found.

Optics transition in IR5 and IR1 provides ATS pre-squeeze optics in the 
range of beta* from 3.2 m to 0.44 m. Any changes of slope of field gradient 
take place far from the low-field domain.

Optics transition in IR6 results in the new optics for the beam1 at collision.

Next steps: to find solutions for the optics transition in IR8 and IR2
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