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Multiple scattering in injection channel

There is multiple scattering of injected beam in the transfer line due to the
titanium windows at each end of the pulsed septum, and the helium gas that
fills that septum aperture.

The root-mean-square deflection is given in Perkins for an ultra-relativisitic
particle as
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where E is the beam energy, t the thickness of the material and X0 the
radiation length in the material. The titanium window that isolates CESR
from the septum has a thickness of 0.025mm1. We assume that there is an
identical window isolating septum from synchrotron. The meter long septum
magnet aperture is filled with helium at atmospheric pressure.

X0(titanium) = 35.6mm

X0(helium) = 4.8⇥ 103m

Then
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at E = 1800MeV. Along one axis in a plane it will be

1p
2
�

rms

= 3.3⇥ 10�4

The contribution from the helium gas to the multiple scattering is about 8%.
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X0(Be) = 353mm

t = 1m

t = 0.075mm
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�rms = 1.4⇥ 10�3 ! ✏ = (40m)�2 = 8⇥ 10�5m� rad
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