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Basic Accelerator Optics

® Closed Orbit - path the beam follows
around the accelerator. Can be O
distorted from the ideal path. —

Closed Orbit

_ Beta Function
® The actual beam oscillates around /
the closed orbit with varying /\/\/ /
amplitude. The Beta function
determines the amplitude. \/\/\

® The tune, Q, is the number of
betatron oscillations per revolution.

® Chromaticity: Q" = dQ/(dp/p)

Chromaticity helps dampen

Instabilities in the beam
Path of the beam

Want a small positive value.
(LHC: Q" ~2)



Magnets

Dipole Magnets Steer the
beam

Quadrupoles focus the beam

® Determine Beta Function
and Tune

Sextupoles correct the
chromatically

Octupoles are used to damp
other instabillities.

® In particular, strong
Landau octupoles are
used for Amplitude
Detuning



My Project: Chromaticity induced by

misalignment of Landau Octupoles
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A misaligned multipole will cause
the beam to experience lower order
fields. This is called “feed down.”
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In particular, a misaligned octupole
will cause the beam to experience a
sextupole field.
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Sextupoles change chromaticity
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Change of ~45um
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My project - Measure systematic
m|SaI|gnment Of OCtUpOleS and StUdy 2150 10b0 ZDI{]D 3Db0 4OI{}D 5[]"[)[) GOIIZ)U 7000
resulting chromaticity shifts. Time (s)
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Closed Orbit (micrometers)

A closed orbit shift of 45 ym corresponds to a
Q’ shift of 0.8 units. A 40% change!

Closed Orbit (micrometers)
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Chromaticity Shift
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