¢ Brookhaven

National Laboratory
BNL-104084-2014-TECH
AGS.SN208;BNL-104084-2014-IR

Transition Jump Using ? ? Produced by the Polarized Proton Fast
Quadrupoles

L. Ahrens

July 1986

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.DE-AC02-76CH00016 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.



7/18/86

Number 208

AGS Studies Report

Date(s) July 11, 1986 Time(s) 0800-1600

Experimenter(s) L.A. Ahrens, E. Raka, L.G. Ratner, S.P. Yamin

Reported by L.G. Ratner

Subject Transition Jump Using Av Produced by the Polarized

Proton Fast Quadrupoles

Observations and Conclusion

This method was successfully used at CERN many years ago at a
level of a few 1012 protons. They produced a (AVH)TR = 0,2 with about

a 1-2 msec rise time., Since AvH = Ay, this gave them a (AY)TR of
200/sec, an enhancement factor of 7, and allowed a clean jump at about
2-3 x 1012,

The polarized proton fast quads are capable of producing a AVH &

0.2 in 2 usec or a Ay = 105/sec, an enhancement of 2000. However, it
is not only rate that is necessary, but one must not destroy the beam
by this non-adiabatic pulse,

In order to produce a AvH = (0,2, since the quads are located at
vertical B-max positions, one has to apply a Avv ® 0,4, This would
drive the tune to cross vV = 9 and s0 to prevent this, one must also
energize the slow quads to compensate for this.

As we set up conditions for making these tests, it appeared that 2
lsec was too fast. We therefore turned off the HV 2 usec pulse and
used only the LV 50 usec pulse from the fast quad modulators. This
rise time factor will be reinvestigated in our next study. We used the
vertical slow quads to compensate for the fast quad pulse and measured
that our (AVH)TR = -~0,17 ¥ 0.01 with about a 50 usec rise time. This
gives an enhancement of 68 which would be good for 2 x 1013 protons,
but one must not only have crossing speed but also we think sig-
nificantly higher AY. We were operating the AGS at this time with 2 x
1012 circulating protons and we were able to cross transition very
smoothly with this technique. Our attempt to increase the intensity



was masked by other problems and finally lack of time. Tt is not clear
what the intensity limit of this method is and we will plan to continue
this study during the next AGS operating period. The following
pictures on Page 5 of the YTR Studies Book show the effect at transi-
tion produced by the fast tune shift., A much smoother passage is pro-
duced using the fast quads. '
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