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 Accelerator Physics
 

Lecture 4

Optics with Magnets II
 equations of motion
 matrix formalism
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horizontal plane vertical plane

Characteristic Solutions

drift drift drift
dipol dipol

drift drift drift
dipol dipol

field index n=0.5

x  s = x0 c sx0 ' s s y  s = y0 c  s y0 ' s s
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Transfer Matrix
(transfer matrix, transport matrix, R matrix)
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Drift
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Quadrupole
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Dipole Magnet

α = L / ρ
0

drift

dispersion

orbit effects
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Focussing Dipole Magnets

weakly focussing

focussing in both planes (x-y)
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Focussing Dipole Magnets

strongly focussing
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Angle Focussing
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Rotations
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Solenoid I
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Solenoid II

transfer matrix

transfer matrix without rotation

α = -2 KL
C = cos(KL)
S = sin(KL)

K = B
s
 / 2 / (Bρ)

0
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Geometrical Optics I

(de-)focussing elements represented by lenses
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Geometrical Optics II
ideal lense

real lense
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