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A Siberian Snake configuration with small orbit displacement has
been proposed recently by stetfen{l), This configuration is represen
ted in Fig. 1. In the present note we give the expression for the cor-
responding effective precession wave number, », of the polarization
vector as a function of the beam energy, E.(To do this, we have used
2-component spinor algebra(z)). The same notation as that used by
Montague 2) is adopted throughout, The conclusion is that this confi-
guration, when rotated by s/2 around the y (velocity) axis, can be
used as a very efficient fixed-geometry snake,

We first consider the snake configuration as originally proposed by
Steffen. We find that the extrema for the half trace cos (mv) of the
transfer matrix around one revolution are given as a function of E by
the equation

lcos (nv)lextr = VAZ + B2 s

where

and
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B = c2(8) s%(4) s(2) - 52(4) c(4) 5(2) +
- s2(8) 2(4) s(2) - 52(8) s2(4) 5(1)

Here,

c(i) = cos(p/i)

(i = 1,2,4,8)

s(i) = sin(p/i)
and

§ = aE/E,.

EO is the reference energy, and p is the precession angle around the
y-direction suffered by the particle after the snake is passed through,
The graph of ucos (rv) 'extr is shown by the dashed line in Fig, 2,
From this graph, the available energy range (i.e. the energy range
over which depolarization is avoided) appears to be rather short when
this configuration is used under fixed-geometry conditions.

Now let us turn to an arrangement of magnets in which the V(H) mag
nets of the Steffen's configuration are replaced by H(V) magnets. For
such a configuration, we have

V—H
-V s a3 .
ﬂcos (rw)ll extr = 8 (4) 1c™(4) + s7(4) cos(3£§/4)] +
+?@ @) + s%@) c(a) e(2) - s34 s(2)]
V- H
H->V
The plot of |cos (@v)| . is given in Fig. 2 (solid line). This

graph indicates that this snake configuration makes available a wide
energy range in which depolarization can be prevented, It should be

noted, however, that there is need to cross few imperfection reso-
naces at E/E, % 2.

The expression for the corresponding longitudinal polarization in
the straight section diametrically opposite to the snake insertion will
be given in a forthcoming report,
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