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Objective

Replace the normal vertical injection equilibrium orbit correction
system (96 independently controlled dc power supplies and magnets, 2
Amp current range 2 mA (10 bit) adjustment precision) with the system
used for polarized proton (PP) acceleration (same 96 magnets, different
power supplies, these pulsed, +8 Amp current range, 80 mA (7 bit)
adjustment precision). Adjust the pulsed system such that it contains
an injection pulse which adequately reproduces the field normally gen-—
erated-namely that which allows the AGS to continue accelerating high
intensity beam. As a confirmation, the measured vertical orbit should
be approximately unchanged. This procedure if successful yields two
important gains: (1) the vertical dipoles can be used during polarized
proton running to correct the vertical orbit rather than going in with
no control as we have in the past; and (2) the possibility will exist
for exercising the polarized proton system for extended periods prior
to commissioning period.

Procedure

The problem with using the PP dipole system in this mode at injec—
tion is associated with the required precision. Adjustment of the 9th
harmonic is occasionally done to the least count (2 mA) level with the
normal system. In order to increase the precision of the PP system
fewer dipoles were powered — 12 (= 1/8) in this study improving the
effective precision from 80 mA to 10 mA.

In addition to tuning the 9th harmonic (cancelling a horizontal
dipole field with azimuthal dependence Ag cos 90 + Bg sin 90, © = g/R,
s = azimuthal distance around ring, R = average radius, s = 0 at the
beginning of the "A" superperiod) the 8th was tuned, and 3/2 A bumps
were applied around a few of the polarized proton quadrupoles just as
they are with the usual system. Table 1 gives the magnetic corrections
in effect with the normal system, the predicted corrections with the PP
system, and the "tuned” values giving the greatest intensity. With no



changes in any other AGS parameters, these dipole settings resulted in
a reduction in accelerated intensity from 1.4 x 10!3 to 1.3 x 1013,

The machine was less stable than with the normal system, and problems
with noise in the AlO house were aggravated - presumably due to beam
losses in the injection region. Figure 1 gives the vertical equilibri-
um orbit with the normal dipole system, Figure 2 is the orbit using the
PP system as optimized for intensity, and Figure 3 the difference
between these orbits. '

From Figure 3 (note the full scale is 2 mm), the 8th is seen to be
essentially identical between the two systems, the 9th different by .05
cm in the sine component and -.03 cm in the cosine component. The 3/2
A bumps at the 15 straight sections were not extensively tuned due to
the increase in noise in the Al0 house which interacts with the RLRM
ring radiation system which is the diagnostic most useful for bump
tuning. This may explain why slightly different harmonic yielded maxi-
mum intensity, and why the intensity was a bit lower. It was also
true, as expected, that the precision was not quite fine enough, single
count changes in command affected the beam, which may explain also the-
reduced machine stability. '

Conclusions and Plans

The harmonic values required to recover intensity were approxima-
tely those expected without taking into account the particular spacing
of the dipoles in the calculation. The machine behaved in a predict-
able manner.

Noise problems of two sorts affected the effort. The AlO house
equipment and the RLRM showed typical noise related problems. Also the
rf system displayed a noise problem known and temporarily corrected
during the last polarized proton run related to grounds between MCR and
the rf building and the E10 house. The old fix will be re-installed.

A further reduction of the number of dipoles used from twelve to
six may be possible, increasing the sensitivity but also creating a
richer mix of unwanted harmonics. This will be tried.

The real objective for doing all of this - to allow the PP system
to be exercised, pulsing through its 40 odd resonances, while HEP con-
tinued ~ was achieved. The system was exercised and the above mention-
ed noise problems and some diagnostic problems were uncovered. The PP
system appeared to shift its overall calibration at one point during
the exercise. This is not understood, the numbers quoted were taken in

the second and apparently stable state.

Special thanks to G. Murdock who kept the dipole hardware working,
and to A. Abola who managed to bring up the software needed to learn

the harmonic state of the normal dipole system.




Normal System Command
4000 = 2 Amps

Corresponding Current
(96 dipoles)

Approximate Current if
12 dipoles

PP Predicted Command
127 = 10 Amps

Observed Cmd for
max intensity

Table 1

8th harmonic

cosine

=222

-111 mA

-888 mA

- 17

sine

-114

- 57 mA

-456 mA

9th harmonic

cosine

=220

-110 mA

-880 mA

- 13

sine

~191

- 96 mA

-768 mA

- 10

- 14
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