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Fig. 2. a, and b, coefflcients
1 1 -

72° for the inner coil and 36° for the outer coil.
The magnitude of bu i3 also asensitive to these Kkey
angles. During collared coil fabrication we
occasionally adjusted the key shims between the

collars and the coils in order to maintain values of
b2 within the acceptance range of 0% 6 units at 4000 A
excitation. In Figure 3 we show b, at 4000 A as a
function of magnet number, which closeiy approximates
the date of collared coil construction. Note that a

trend toward unacceptably large values of b2 developed
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Fig. 3. b2 coefficient at 4000 A as a function of

magnet number (construction date)

during startup of the production line; the underlying
construction problems were identified and brought
under control after magnet number 410; and as the
figure shows, thereafter we were able to maintain the
average value of b2 near zero.

Izgi: ®q by bn 2n 32
n Design Mean RMS Mean RuMS
1 0.09 0.48 0.17 0.50 -
2 .04 0.95 3.12 0.10  1.16
3 -0.23 0.77 =0.07 1.46
4 1.04 =-0.57 1.32 -0.10 0.46
5 -0.07 0.32 =0.07 0.55
6 4.44 5.48 0.54 -0.07 0.29
7 0.04 0.17 0.22 0.26

. 8 -12.09 =12.52 0.33 -0.07 ' 0.41
9 0.02 0.23 0.28 0.38

10 3.63 3.70 0.26 0.08 0.25
1 -0.01 0.20 -0.2% 0.25
12 -0.82 -0.80 0.19 -0.05 0.22

Table 1 Harmonic ccefficients of the magnetic fleld
at 3000 A in standard units for 870 dipoles
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In Table 1 we show a table of values of harmonic
coefficients at 4000 A excitation up to the 26-pole
together with the original design estimates for b _, n
even, made for 4500 A. The n=7 data are artifacts of
the data handling procedure.3 The rms values shown for
higher order a, and bn’ n odd, probably indicata the
measurement precision. The widths of the
distributions of bz, a,, and a,, which represent real
magnet to magnet variagion, aré relatively large; as a
consequence dipoles are assigned locations in the
accelerator to reduce undesirable orbit effects that
may arise from these fleld components.*

FIELD SHAPE

Another way to characterize the magnetic field is
to show B /B, along the x and y axes out to + 1 inch.
Figures 4 Ind 5 show these distributions. The mean
value of B /B_ for the sample of 870 dipoles at each x
or vy is trgceg by the solid 1lines, and the dotted
lines give a band containing 90% of the magnets.
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Fig. S. By/B° as a function of y at x=o

INTEGRAL FIELD

. Integral field measurements
stretched wire loops at many magnet excitation
currents. Figure 6 shows the distribution of
normalized field integral at 2000 A magnet excitation
as a function of magnet number.

were made using

It can be seen that the construction problems
that affected b2 also affected the integral field.
These same data are shown as a histrogram in Figure T;
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