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x(s)=M, (s)x, + Mlz(s)x(')
x(s) =+/2J5(s) sin(y(s) + @)
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1&))) Twiss Parameters

(’4’0

x'=—kx
x(5) = /2T B(s) sin(y(s) + )
¥ (5) = [ BY cos(W(s) + @) —asin(p(s)+¢,)] with a=-1
x"(5) = By =209 ) cos(W(s) + ¢~ (@'+ %5+ By ) sin(p(5) + )]
= JH kB sin(p(s)+¢,)]
Py 2ay'=py"+Ly'=(Py')=0 = y'=%
a+y=kf with y=12%=  Universal choice: I=1!

b'=-"2a

a'=kB-y What are the
initial conditions?

a, B, v,y are called
Twiss parameters. S
v=|

0

I '
B s
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Crless & LEPP

Particles with a common J and different ¢ all lie on an ellipse in phase space:

(Linear transform of a circle)
2J

= 2],8 at x'=—« B

max

sin(y(s) + ¢, )
cos(y(s) + @)

[ I a \( 0 v (Quadratic form)
' (04 ' o ' ' o 7/_ a = I
’ e ) a
(.00 0 \/E F \/E * (%, %) P Area: 27 J /1
“ [=1 is therefore a useful choice!
\/27Y_ 2J
5 b What B is for x, vy is for X’
B x o — . [2
- JZT - X =/ 2JY At x=—a, /%
A=Tu J 2rJ
Area: 277 J — j j didg =27J = || dxdx
" Spring 2007
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x(s) =+2J6(s) sin(y(s) + ¢,)

»
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In any beam there is a distribution of initial parameters. If the
particles with the largest J are distributed in ¢ over all angles, then
the envelope of the beam is described by\/zjmaxlﬁ(s)

The initial conditions of B and a are chosen so that this is
approximately the case.
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