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Introduction

In order to assess the linear and dynamic aperture obtainable for a range
of dipole-coil diameters and cell lengths, the random errors appropriate to
each coil size are needed. This report lists the estimated rms varfations in
the regular and skew multipoles, bn-and an, from n=1 to n=10 for SSC
cosine-theta-type dipole magnets with inside-coil-diameters of 3.5, 4.0, 4.5,
and 5.0 cm. They are scaled from the 4-cm-I.D. case (D-4) in SSC-7 in the
same manner as was used to derive those estimates from the Tevatron and CBA

data.

Method

The scaling equation

olap) and o(bp) = re=(N¥4) > 2

was developed in SSC-7 and is used here. The index n corresponds to the
2(n+1) multipole. The effective coil radius Fe is taken as the average

radius. We assume‘that the total coil thickness in each case in 2 c¢cm, so that
_I1.D.

e =72
For n = 1 {(quadrupole), the % in the exponent is dropped, because in this

+ 1 cm.

case the multipole strength is determined not by random placement errors but
by accuracy in positioning the coil assembly in the iron yoke so as to "zero"
the quadrupole component. For this case the absolute positional error was

taken to be the same for all four coil sizes. Thus, °(a1) and °(b1) « r;1.




Results

The resulting estimates of the rms variations in the multipole strengths
to be expected in the dipoles with coil inner diameters (dc) of 3.5, 4.0, 4.5,
and 5.0 cm are listed in the following tablie. The estimates for the 4.0-cm
case are, of course, simply those listed im S3C-7.

These data are displayed also in the accompanying figure.



Table of Estimated RMS Variations in the Random Mutipole Strengths Anticipated

for SC Dipoles Having Coil IDs of 3.5, 4.0, 4.5, and 5.0 cm.

of the dipole field at 1.0 cm.
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Units are 1074
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