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SPIN MOTION OF ELECTRONS IN THE SLC LINAC

It is generally expected that the depolarizing effects of the linear accelerator
R.F. fields will be small. Recently Bill Atwood” raised the question whether this
conclusion is still correct in view of the fact that the particles in the SLC spend a
larger fraction of their time at phase angles “off crest” due to BNS damping; since
radial fields are in quadrature with the accelerating field this might imply that
depolarizing effects are larger. On the other hand, because of the smaller emittance
of the SLC relative to the earlier linac radial excursions would be smaller. The
anticipation is therefore that the depolarizing effect will again be negligible but it
might be worthwhile to update the early calculations of SLAC TN-63-97 revised.
That earlier TN had minor errors which were pointed out by Ed McMillan and

others.

In the rest frame of the electron the spin will rotate at an angular velocity Qg

given by
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Qr = 2moBo’ (1)

where the magnetic field B, in the rest frame is related to the fields in the lab by

B;=7[ﬁ_(7_j;.l.) (a.g)a_axé] @)

In the paraxial approximation the radial electric field E, and azimuthal magnetic
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