Homework 14

Problem 1. 10 points, 2D distribution function and RMS beam sizes

For the case of fully coupled transverse oscillations with eigen vectors
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and known values of eigen emittances ¢, =1, - of stationary Gaussian distribution
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(solution of Fokker-Plank equation)

(a) 6 points; Write explicit expression for the distribution function in terms of x, Px, y
and Py.

(b) 4 points; Write expression of the RMS beam sizes
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using beam emittances and necessary components of eigen vectors.

Problem 2. 10 points, 3D distribution function and RMS beam sizes
(a) 5 points: For the case of fully coupled transverse oscillations with eigen vectors
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a
and known values of eigen emittances ¢, =1, :<Tk>; k=1,2,3 of stationary Gaussian

distribution, write expression of the RMS beam sizes




o, =V<x’ >0, =< y' >0, =N<1 >
using the beam emittances and necessary components of eigen vectors.

(b) 5 points: For the case of slow synchrotron oscillations and approximate
expressions for the eigen vectors:
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2
and known values of eigen emittances ¢, =/, = <T>; k =1,2 and RMS values of the

relative energy spread o = <5 2> write expressions for transverse beam sizes:

o =N<x’ >0, =<y’ >



