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ERL Optics ERL Optics ERL Optics ERL Optics –––– South Arc South Arc South Arc South Arc AchromatsAchromatsAchromatsAchromats
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ERL Optics ERL Optics ERL Optics ERL Optics –––– South Arc Insertion SectionsSouth Arc Insertion SectionsSouth Arc Insertion SectionsSouth Arc Insertion Sections
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ERL Optics ERL Optics ERL Optics ERL Optics –––– The LinacsThe LinacsThe LinacsThe Linacs
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is in SU(6) and therefore

It is sufficient to compute the 4D map        , the Dispersion
and the time of flight term
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Time of Flight and Bunch CompressionTime of Flight and Bunch CompressionTime of Flight and Bunch CompressionTime of Flight and Bunch Compression

Energy - position correlation leads to
bunch compression
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� On crest acceleration leads to long

Bunches with small energy spread.
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� On crest acceleration leads to long

Bunches with small energy spread.

E

τ

τ

E
τ

E

Nonlinear Bunch CompressionNonlinear Bunch CompressionNonlinear Bunch CompressionNonlinear Bunch Compression



Georg.Hoffstaetter@Cornell.edu Class Phys 488/688 Cornell University        04/21/2008

CHESS & LEPPCHESS & LEPPCHESS & LEPPCHESS & LEPPCHESS & LEPPCHESS & LEPPCHESS & LEPPCHESS & LEPP

201

� On crest acceleration leads to long

Bunches with small energy spread.
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� Off crest acceleration leads to short

Bunches with more energy spread.

°= 9φ
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� On crest acceleration leads to long

Bunches with small energy spread.
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Here low energy particles fly longer

1st order bunch

compression
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shorter by nonlinear optics
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Bunches with more energy spread.
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� On crest acceleration leads to long

Bunches with small energy spread.
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3rd order bunch

compression

� On crest acceleration leads to long

Bunches with small energy spread.
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� On crest acceleration leads to long

Bunches with small energy spread.
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� Bunches must arrive for deceleration 

with the same shape in longitudinal phase 

space that they had after acceleration.

� The energy dependent time of flight 

must be zero. The beam transport is then 

called isochronous.
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ERL Optics ERL Optics ERL Optics ERL Optics –––– Isochronous Turn AroundIsochronous Turn AroundIsochronous Turn AroundIsochronous Turn Around
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ERL Optics ERL Optics ERL Optics ERL Optics ---- isochronous CESRisochronous CESRisochronous CESRisochronous CESR
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ERL Optics ERL Optics ERL Optics ERL Optics –––– Energy Dependent Time of FlightEnergy Dependent Time of FlightEnergy Dependent Time of FlightEnergy Dependent Time of Flight
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ERL Optics ERL Optics ERL Optics ERL Optics –––– Bunch compression in CESRBunch compression in CESRBunch compression in CESRBunch compression in CESR
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