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Twiss Parameters after a thin Quadrupole
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) From Twiss to Transport Matrix
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The Periodic Beta Function

If the particle distribution in a ring or any other periodic
structure is stable, it is periodic from turn to turn.

px,x',s+L)=p(x,x',s)

To be matched to such a beam, the Twiss
parameters a, B, y must be the same after

every turn.
M (5.0) = ﬂ%[cos W+ao,siny] | B, B siny
N l(a, — @) cosy —(1+a@)siny] [ cosy —asiny]
M, (s)= cosprasing Fsin i =Cos i+ @« F sin 4
- — ysin U cos i —arsin i —y -«

H=y(s+L)=y(s)
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The periodic Twiss parameters are the
solution of a nonlinear differential equation
with periodic boundary conditions:

B'=-2a with  B(L)= £(0)
a'=kB -2 with a(L)=a(0)

L

=l ds

0

Note: £(s)>0

@ p.
Mo(s)zcos,u+( ]sm,u

Stable beam motion and thus a periodic

beta function can only exist when Tr[M]<2.

Ring or any other
periodic section

Poincare Section
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The Tune

The betatron phase advance per turn
devided by 27 is called the TUNE.

U=2rv=y(s+L)-y(s)

It is a property of the ring and does not
depend on the azimuth s.

M ,(s)=cosu +( als)  f) jsin,u
—7(s) —a(s)

2cos fi(s) = Tt[M ()] = Tr[M (s,00M , ()M "' (5,0)]
=Tr[M ,(0)] = 2003@

Ring or any other
periodic section

Poincare Section

Z(L)|Z

A

x(nl) = x, 3 sin ny

a

@
@
|

Mgzcosn,u+( jsinn,u

Georg.Hoffstaetter@Cornell.edu Class Phys 488/688 Cornell University Spring 2007




