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Observations and Conclusion

An attempt was made to measure the B-function at the Cl5 and Il15
straight sections by using the fast quads at those positions as a per—
turbation and measuring the vertical tune with and without the pertur-
bation. For a motivation of the study, see Ref. 1 and 2.

Figure 1 gives the measured change in tune shift as a function of
the command in the B-quad strings.

A similar measurement at 8400 GC was used to get a calibration of
the strengths of the fast quads, assuming that at that field the
B~function was 22 m at the location of the fast quads. Calculation of
the B-function in this way, howéver, yielded unlikely values of more
than 107 smaller than 22 m for zero command in the B-quad strings,
while it was expected that the B~function was larger than 22 m.

The reason that the measurement of the B-function failed, is the
fact that besides the tune shift, a gradient perturbation also intro-
duces a change in the B-function (3,4). A first attempt to correct for
this failed because the theoretically required strengths to produce the
observed tune shifts did not agree with the experimental values.

Another possible source of error is the fact that the fast quads
perturb the orbit. Figure 2 shows the difference between the PUE orbit
without a fast quad pulse and the average PUE orbit of 10 cycles, where
the fast quad was pulsing every other cycle. Besides a small average
displacement, the 9th harmonic content of the orbit is also changed.



Because the conditions during the measurements were the same for
different currents in the B—quads, there 1is some relevant information
in the data about the influence of the B-quads. (For the two cases of
Fig, 1, the bare tune changed by only 0.005 and 0.003 respectively for
a command of 4,000.)

For the two cases, the change in the B-function at injection field
(assumed to be at 1100 GC) was determined:

4000
4000

Cl5 quad: AB
115 quad: ASB

-10.5% @ 1100 GC and CMD
-11.8% @ 1100 GC and CMD

This has to be compared with a value of -14.6%Z as calculated by the
program KPBEAM,

Conclusion

The measured and calculated influence of the B-quads do agree
sufficiently to conclude that the B-quads do function properly.

The attempt to measure the B—function itself failed, due to the
strong influence of the measuring technique on the parameters being
studied. A successful measurement will involve strong model dependence
or much more precise tune measurements or both.
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