¢ Brookhaven

National Laboratory
BNL-104461-2014-TECH
AGS/AD/Tech Note No. 20;BNL-104461-2014-IR

SUPPRESSION OF VERTICAL COHERENCE IN THE AGS

E. C. Raka

April 1966

Collider Accelerator Department
Brookhaven National Laboratory

U.S. Department of Energy
USDOE Office of Science (SC)

Notice: This technical note has been authored by employees of Brookhaven Science Associates, LLC under
Contract No.AT-30-2-GEN-16 with the U.S. Department of Energy. The publisher by accepting the technical note
for publication acknowledges that the United States Government retains a non-exclusive, paid-up, irrevocable,

world-wide license to publish or reproduce the published form of this technical note, or allow others to do so, for
United States Government purposes.



DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor any
agency thereof, nor any of their employees, nor any of their contractors,
subcontractors, or their employees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness, or any
third party’s use or the results of such use of any information, apparatus, product,
or process disclosed, or represents that its use would not infringe privately owned
rights. Reference herein to any specific commercial product, process, or service
by trade name, trademark, manufacturer, or otherwise, does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the United
States Government or any agency thereof or its contractors or subcontractors.
The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof.



Accelerator Department
BROOKHAVEN NATIONAL LABORATORY
Associated Universities, Inc.
Upton, L,T., N.Y.

AGS DIVISTON TECHNICAL NOTE
No. 20
E.C. Raka
April 18, 1966

SUPPRESSION OF VERTICAL COHERENCE IN THE AGS

Recent investigations have revealed a simple method for suppressing
the early vertical coherence when it appears. As in the case of the high
energy occurrence of this phenomena (when dvv/dr passes through zero) it
can be suppressed by programming the vertical sextupole. This increases
the spread in the quantity (n—vv)wo and permits Landau damping to predominate.

At present the vertical sextupoles can be programmed from zero to
seven amperes in about 40 milliseconds. This produces a 507 increase in
dvv/dr at 73 milliseconds and is close to the limit of the sextupole power
supply. Currents much higher than this at this time in the acceleration
cycle can produce beam loss since it is in this region that the horizontal
half integral resonance is crossed. Thus, this method of coherence sup-
pression has definite limitatiomns.

However, during recent operation when for ome reason or another the
vacuum has been pbor so that early coherence as large as .7cm peak to peak
was present a program starting at 50 ﬁilliseconds and stopping at 150
milliseconds completely suppressed the oscillations. The beam intensity
was as high as 1.3 x 102 and the I-10 vacuum > 10 “mm.

It should be noted that the beam position during this time was on the
inside as given by the radial error signal i.e., > +1 volt. Past measure-
ments indicate that the coherence threshold is lowered if one operates
further outside i.e., near zero on the radial error signal though the
reason for this is not yet understoodG Fortunately, the inside position

gives higher intensity and hence is the normal operating point.
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Because of the above mentioned limitations on using the vertical
sextupoles to sdppress the early cohe%ence it is felt that in the near
future as the AGS intensity is increaged a feedback stabilization system
will be needed. Since only a pure n=% mode has been observed early,
the system need not accommodate highe? order modes nor must it act on the
bunches individually. However, it shéll have to operate over a range
in Ve from 8.90 to 8.75 and in fo fro% 240 to 372 ke. A bandwidth of
20ke to 100kc will cover this range s?tisfactorily but ome will, of
course, have to provide a 90° phase shift over this spectrum.

A future report will discuss the%vertical instability in detail and

a separate design study of a damping %ystem is also planned.
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