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The alignment and mechanical error tolerance of the trim correction coils

are specified by Pat Thampsan.( h we assume the specifications resched
by "technoliogy level |” of Ref 1, i.e.

coil displacement .25 mm
coit rotation 0.9 deg.
gap 0.9 deq.
elliptical deformation  0.25 mm
wire rms 0.1253 mm
block rms

£0.125 mm.

Reference 1. P. A. Thompseon, SSC-N-226, August 1986.

Assuming Thompson's error matircies, the random muitipole errors can be
abtained by adding the above contributions in quadrature. The result for
the b, trim coil are (relative to the fieid strength due to b5, measured at

! ¢m radius)®
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* assuming the values of b, and b due to elliptical

distortion in Table t of Ref.} are mistakenly
switched.

bg= 3.32%
by= 5113
!32 -~
bz = 0.62%
bg= 0.35%
hg = 0.02%
be = 0.00%
b7 = 0.02%

bg= 002%



Similarly for bz trim coil, the rms random multipoles are (relative to bx
field strength at 1 cm radius)

8y = 0.71% by= 0.35%
8y = 113% by = 6.60%
3, = 7.65% by= 7.65%
35 = 6.928 by ----
ay = 032% byz 0.75%
ag = 0.11% be = 0.68%
a5 = 007% bg= 0.07%
a7 = 0043 by= 0.02%
85 = 0.02% bg= 0.00%
ag = 0.02% by= 0.00%

For by trim coil, the rms random multipoles are (relative to b4 field
strength at 1 cm radius)

071%

80 = 0.95% bo =

8y = 122% by = 0.88%
33 = 10.18% 03: 101538
r_'-|4 = 352:8 b4 =
a5 = 0.052 bs = 0.90%
8g = 0.09% b= 0.78%
a? = 007% b?.: 0.09%
3g = 0.04% DB: 0.04%8
ag = 002% bg= 002%



puring injection, the trim correctors are used to compensate for the
persistent current effects. Teking by=~4.7, b4=0.3 {for 5 um filament in

the dipoles) and, somewhat arbitrarily, bs=0.1, the rms of the combined

muitipole errors are given below (all coefficients in the usual 10”%m™
units):

ag = 0025 bg= 0.156
ay = 0.240 by = 0.240
8, = 0248 by= 0031
a7 = 0033 by = 0.042
94 = 0027 by= 0028
8z = 0.003 bs = 0.003
8 = 0.002 bg = 0.002
a; = 0.001 by = 0.001

The random g, and b, components mainly come from the feeddawn of the
bo-coil displacements. These vaiues 5re about 1/3 of the axpected 0.7
unite of the random @, and by of the main dipole field. The random a,
comes mainly from the rotational misalignment of the by-coils. It is to be
compared vvith the 6.6 units of the random a5 of the main dipote fields.

e thus iterate the conclusion made in Ref.{ that the random multipoles
due to alignment and mechanical errors (technology ) of the trim coils,
especially the b,-coils, are about at the acceptable level. In addition, we

remind the reader the conclusion made in SSC-N- 1385 (Peterson) that the
present arrangement of single-layer b,, bz and b, trims requires an rms

orbit displacement to be less than | mm, assuming S um filament in the
main dipole magnets.



