e- Cloud Studies-Tune Studies with 45 Bunch Trains

Filled CESR-TA with a low energy 45 bunch train (14ns bunch spacing) at three
different bunch currents. Measured the single bunch horizontal and vertical tunes
as well as the vertical beam size at each current.

These results are from measurements made by G. Dugan, M. Palmer, and R. Holtzapple on 11/09/2008.
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: Turn-by-turn results for 5k turns
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Vertical tune for the 45 bunch train at various bunch current. Shown here is
the mean vertical tune shift for the 45 bunch train.
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%10 Power Spectrum Near Tune
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Movie (click to start) of the vertical spectrum of each bunch in the

45 bunch train with I=1mA/bunch.

e Avertical tune shift along the train is evident until ~bunch 32.
* The spectrum width has increased from the 0.75mA/bunch case.

Movie (click to start) of the vertical position of each bunch at the
1 beam position monitor for the 45 bunch train with I=1mA/bunch.
| * A hint of a vertical instability occurs for several bunches (~ bunch

20) in the 45 bunch train.
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Movie (click to start) of the vertical spectrum of each bunch in the
45 bunch train with I=1.25mA/bunch.
* A vertical tune shift along the train is evident until ~bunch 32.

* The single bunch spectrum width is quite large for several
bunches along the train (especially bunch 1).

Movie (click to start) of the vertical position at the beam position
monitor for the 45 bunch train with 1=1.25mA/bunch.

* A hint of a vertical instability occurs for several bunches (~ bunch
20) in the 45 bunch train.
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Horizontal tune for the 45 bunch train at various bunch current. Shown here is the
mean horizontal tune shift for the 45 bunch train.
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Movie (click to start) of the horizontal spectrum of each bunch

Power Spectrum Near Tune
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Movie (click to start) of the horizontal spectrum of each bunch
of the 45 bunch train with I=1mA/bunch.

* Again, the tune signal is weak and noisy for many of the
bunches.

Movie (click to start) of the horizontal position of each bunch at

the beam position monitor for the 45 bunch train with
I=1mA/bunch.

* The horizontal kick from the pinger is almost non-existent.
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1800 -
1600 |- h
1400 : F i-'
1200 -
$ 1000
5
n— 1
800 | i|
600 |- 1

400 -

G

200 || g u'r |
o I

-.".. |I | _'I § .i | | g o ped_Bg .I'I I'.I C‘-._

T T
—<— Spectral Signal
| -——— Parabolic Interpolation

218 220 222
Frequency (kHz)

Horizontal spectrum for all 45 bunches

| Ll e
310' 212 214 216

bpm raw 07373 X

x 10

Frequency (kHz) Bunch

26

228

x{rnm)

Movie (click to start) of the horizontal spectrum of each
bunch of the 45 bunch train with 1=1.25mA/bunch.

* Again, the tune signal is weak and noisy for many of the
bunches.

Movie (click to start) of the horizontal position of each bunch
at the beam position monitor for the 45 bunch train with
I=1.25mA/bunch.

* The horizontal kick from the pinger is almost non-existent.

* These measurements need to be repeated with the
horizontal pinger working properly.
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Vertical Tune (kHz)

Comparison between PMT and BPM vertical tunes
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