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Longitudinal cooling from acceleration
Longitudinal instability

Bunch compression

Neuffer distribution
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o CHAPTER 4. SIMULATIONS WITH MODULE IMPEDANCE 63
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Figure 4.2: A simulation with 100 Q/m resistance shows moderate growth. (a) 6.6
s, (b) 10.9 ps, (¢) 17.5 us
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Figure 4.3: The perturbation reflects off the beam end and decays as it travels forward.
(a) 28.4 ps, (b) 35.0 s, (c) 39.4 us
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Figure 4.1: A simulation with 200 Q/m resistance shows large amounts of growth.
(a) 6.6 s, (b) 10.9 ps, (c) 17.5 ps '
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CHAPTER 4. SIMULATIONS WITH MODULE IMPEDANCE 69
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Figure 4.6: When capacitance is added to the system, a larger perturbatioﬁ is
launched, but little growth occurs (a) 6.6 us, (b) 10.9 us, (c) 17.5 us
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Self — consistent longitudinal distribution

Recall Hill's equation: (From Steve Lund's notes on
"Transverse equilibrium distributions," p. 20 -26.)

"+ K(s)z=0

The Courant-Snyder invariant C, for this equation can be written:

2 2
! |
C = £ + Fi—r Z = constant along a
< r. £ particle trajectory

At each s, particle lies on ellipse of constant area me,.

dc,

Along each trajectory:
ds

0

daf _ df dCz -0 so f{C,) is a solution of the
ds dC, ds Vlasov equation.

BUT A:ff(z,z',s)dz' must be of the form

IA
A=(a,+bz") = K(s)z~E_ = R

Sowhat fiC) yields A = (a, + byz°)?

Answer:  f(C)) = 3—N1/1 -C.
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