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Part I 
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Inventory of synchrotron components 
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Bending magnet 

Efficient use of the current -> small gap height
Field quality -> determined by the pole shape
Field saturation -> 2 Tesla      BEarth = 3 10-5 Tesla
B > 2 Tesla -> use superconducting magnets   BLHC = 8.4 Tesla
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Quadrupole magnet 

Vertical focusing
Horizontal defocusing

g=gradient [T/
m]
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Alternate gradient focusing 
QF QF QFQD QD
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Mechanical analogy for alternate gradient 
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Basic 2-D equation of motion!
in a dipolar field 
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Basic 2D equation of motion 
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Basic 2D equation of motion 
FODO structure

Periodic envelop

Cos-like trajectory

Sin-like trajectory

Multi-turn trajectory
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Longitudinal stability 
Momentum compaction
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Chromaticity and sextupole magnet 

Dispersion orbit
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Chromaticity correction and non-linear 
resonance 
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Emittance 
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Synchrotron radiation 
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Synchrotron radiation and beam size 
Adiabatic damping Synchrotron light emission
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Effect of synchrotron light 
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Collective effects 
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Instabilities and feedback 
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Space charge
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Beam size 


