Lecture 6

3. Linear transverse beam optics
3.1 Equation of motion

3.2 General solution of the equation of motion
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3.1 Equation of motion in linear
approximation
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A moving (curvi-linear) coordinate system
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3 dimensional ODE of 2"d order can be changed to a
6 dimensional ODE of 15 order:

If the force does not depend on time, as in a typical beam line magnet, the
energy is conserved so that one can reduce the dimension to 5.

Furthermore, the time dependence is often not as interesting as the

trajectory along the accelerator length “s”. Using “s” as the
independent variable reduces the dimensions to 4.

%Z =fz(Z,S) s Z=(x’y’px’py)




Equation of Motion (II)

Usually one prefers to compute the trajectory as a function of “s” along the
accelerator even when the energy is not conserved, as when
accelerating cavities are in the accelerator.

Then the energy “E” and the time “t” at which a particle arrives at the cavities
are important. And the equations become 6 dimensional again:

diZ= Z(Z’S)’ Z=(x,y,pxapy,_tsE)

Equation of motion in linear approximation
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Equation of motion in linear approximation
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Equation of motion in linear approximation
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Equation of motion in linear approximation
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Equation of motion in linear approximation

Parl-.'ca 10 e b pP= Po (/+5) 5__%6 Promate._

&Ver/{'
P- :
7) 60 ﬁbfa‘e DY//(/ WM%&#")’)-’ Pa’*"'CQ
|
ocel|: — = _
& 8¢ o Po(l+‘) (l S)
‘Q’YP))K: ._l_: ( :u._(_(l_._é
v 8C IR S s

2" T hkag =0 (s 6C2) +0¢3)s )

egu. o{ Ean s Lol smokds o lnCas Lgam op b

Matthias Liepe, P4456/7656, Spring 2010, Cornell University Slide 10




Equation of motion in linear approximation
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3.2 General solution of the equation of
motion
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