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CALCULATED FORMULAS FOR CONTROLLING
THE AGS TUNE

AGS Accelerator Division Technical Note 455 documented the field measurements for a typical
AGS high field tune quadrupole. This note documents calculations of the formulas to be used
with these magnets. Figures 1 thru 6 show plots of the MAD calculated tunes versus the
quadrupole currents at injection, transition, and extraction. To the accuracy used in the AGS
these lines are all straight. The momentum dependence of the measured slopes is very linear.
The results can be summarized in the equations:

P*AQ=m;*L+m;,* 1,
P*AQ,=my * L +my* I,

where:

P = the momentum in GeV/c

AQ, = the change in the horizontal tune

AQ, = the change in the vertical tune

T, = the current in the horizontal quadrupoles in Amperes
I, = the current in the vertical quadrupoles in Amperes

The table gives the results:

VALUE STD
m,, 01071 3.81%10°
m,, -.00521 2.84%10°
m,, -.00517 3.1%10°

m,, 01072 2.46%10°

These results are in good agreement with the empirical numbers used in the AGS tune control
program.

It is convenient to record the inverse of these equations:

I, = 121.9908 * P * AQ, + 58.83324 * P * AQ,
I, =59.28843 * P * AQ, + 121.877 * P * AQ,
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