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2.5.1: For a FODO cell, we have
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Thus the chromaticities in thin lens approximation are
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where v = N®/27 is the betatron tune, ® is the phase advance per cell, and Ny is the
number of FODO cells.

2.5.3: Including sextupoles, the chromaticities are
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Setting C, = 0 and C, = 0, we obtain
1 1 sing 1 1 sing
Sp = = 5 1 . 3 Sp = — = T 5 1, @
Dpf 2201+ 5sinyg Dpf 2f201 — 5sin 3

2.6.2: See Exercise 2.1.4
1. Using y = x + jz, the equation of particle motion in solenoid becomes
y' =29y’ — jg'y = 0.

2. Define the particle coordinate in the rotating frame § = ye %) where 0 = [ gds,
we find 3" + ¢%j = 0.

3. The solutions of the above equation in the rotating frame are

(Z + jZ) = (To + jZ0) cos gs + (Tp + jZy)(1/g) sings
(' + jZ') = —(Zo + jZo)gsin gs + (T + jZ,) cos gs.

Then one can get M as shown in the problem where

(z & z 2V =M(zy ) 2 2)
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4. Transforming back to the original frame with y = ge”, yo = 7, we define

r=(z 2 z 2) r=(7 z
and obtain
f:MfO F:MFO Wlth ro—Fo,
i.e.

(x+jz) = (T +jz)(cosf + jsinf) = (T cosl — Zsinh) + j(Tsinf + Z cos )

cos 0 —sin @ 0

0 cos 0 —sinf
sin 6 0 cos f 0

0 sin 6 0 cos f

r=

So we get the intended result: ¥ = R()F = R(0)Mt, = R(0) M.



