¢ Brookhaven

National Laboratory
BNL-104130-2014-TECH
AGS.SN254;BNL-104130-2014-IR

Phase Spread in the High Level RF System

M. J. Brennan

March 1989

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.



5/22/89 Number 254

AGS Studies Report'

Date(s): March 30, 1989, May 1, 1989

Experimenter(s): J.M. Brennan, and A. Zaltsman

Reported by: J.M. Brennan, and A. Zaltsman
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As part of the new phase detectors/directional couplers
installation, studies to measure phase spread between rf stations

were performed.

The step in the gap voltage (up or down) at transition is
attributed to the difference between the phase of the station and
the average of all stations. Since the jump at transition is the
same for all the rf stations, the relative phase of the stations
with respect to the beam will change at transition. As seen at
Fig. 1, a station with a phase lower than the average, phase be-
fore transition will have a phase higher than average, and hence
more beam loading and a step down in gap voltage after transition.
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The main goal in the design of the new phase detector was to
‘make it frequency and amplitude independent. An additional feature
of the new unit is a provision to adjust the angle of the impedance
of the cavity. This changes the angle of the gap voltage with
respect to the phase of the drive, which gives us an ability to move
all the rf stations as close as possible to the same phase angle.

An HP5371A frequency and time interval analyzer was used to
measure the phase shift between a reference rf station (station B),
and the nine remaining ones. Since the analyzer cannot be exter-
nally riggered, rf switches were used to gate on rf signals between
the downstream cap dividers, available at the injection console, and
the input to the analyzer at different times after TO. Data was
taken three times. The first set of data (plot #1) was taken prior
to the installation of the new phase detectors. The reference signal
was plugged into "A" input of the analyzer.

Some difference in the behavior of high letter stations from
low letter stations can be noticed in the plot #2. Low gain of the
power tubes in driver "A" which drives low letter stations were the
culprits. Data was taken after replacing old tubes in the driver
and replacing old directional couplers and phase detector in station
"D" (plot #3).

When the second set of data (plot #2) was taken, station "D"
was still running on the old directional couplers and the old phase
detectors.

It can be seen from the plots below that at least a factor of
two reduction in the phase spread with the new phase detector was
achieved.

After installation of the new phase detectors, we were able
to get rid of the steps in the gap voltage after transition.
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