Accelerator Physics Lecture Modules

1. Introduction/Timing
2. Beam propagation basics
3. Simple Harmonic Oscillator

4. Betatron oscillations (transverse motion)
5. Dispersion
6. Closed Orbit Distortion

7. Synchrotron oscillations
—=>8. Properties of synchrotron radiation

9. Radiation damping
10. Equilibirum emittance
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SR emission in particle system
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Fig.9.5. Universal function of the synchrotron radiation spectrum S(w Jwe)
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Start with Lienard-Wiechert Potentials

V() = _. EMIMV% scalar potential from charge

r

._Q . B
A(r) = ... vector potential from current

r(t v vt observer

—0
Ht)

E=-VV- MMW electric field

B=VxA " magnetic field
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After a Jacksonian derivation

E(t) = ! . v

4rne,c|  r(l-n-B)
r J ret

nxE
C

B(t) = _
ret

Poynting Vector (power flux)

difficulty evaluating the above equations’
‘advantageous to calculate Fourier transforms’
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