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All measurements taken at I, = 0.75mA/bunch.
Beam size falls off after bunch 14 for the higher

chromaticity measurement (979).

Vertical position tends to decrease after bunch 14 for

each measurement.

Tune/current file 1887 corresponds to these
measurements. The current/bunch does not exhibit
an overall trend. Bunches 16 and 20 have
considerably less current than the other bunches.
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20 Bunches at 14ns Spacing — File 1887
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Both the vertical and horizontal
tunes to the left have been
normalized to the tune for bunch 1
to show growth along the train.

The vertical tune frequency
increases along the train, though it
takes a dive at bunch 17.

The horizontal tune appears to be
oscillating along the train until
bunch 20, when it increases
suddenly.



20 Bunches at 14ns Spacing — Vertical Beam Size
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File 979:
le. = 0.75mA/bunch, XQ1 = +122

Fit uncertainties increase greatly after bunch 14.
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File 981:
le+ = 0.75mA/bunch, XQ1 = -75

Fit uncertainties increase greatly after bunch 14.
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Fit uncertainties greatly increase for bunch 20.






20 Bunches at 14ns Spacing — Vertical Beam Size FFT

File 979 (movies)
File 981
bsm23e979 results1 bsm23e981 results1
400 T T 600 T T
350 -
500 -
300
400
250
k) k)
g 200 300
a -4
150
200
100 -
100
50 -
0 kb s bl e e SR o bt sabe e 3 i Mt AN 0 i et bbbt e et bt it . A PR
0 0.05 0.1 015 0.2 0.25 03 0.35 04 045 05 0 0.05 0.1 015 0.2 0.25 03 0.35 04 045 05

eyelesAum

le+ = 0.75mA/bunch, XQ1 = +122

At bunch 14, a clear signal is detected at 0.352
cyc/turn (252.9kHz — very close to the vertical tune
measurement for bunch 14). This signal generally
increases in strength through bunch 19.

bsm23e47S results
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le+ = 0.75mA/bunch, XQ1 = -75

With the exception of bunches 1, 3 and 4, signals
emerge for each bunch very near to the 252.9kHz
signal detected in measurement 979. They range
from 0.352 cyc/turn (252.6kHz) to 0.355 cyc/turn
(251.8kHz).
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Most bunches again display a signal near the
vertical tune, ranging from 252.2kHz to 253.4kHz.

bsm23eD82 resulls

o
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20 Bunches at 14ns Spacing — Vertical Position
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After bunch 12, the bunches are clearly oscillating After bunch 4, the bunches show clear oscillation All bunches appear to show oscillation along the
along the vertical position axis. along the vertical position axis. vertical position axis.
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At first glance, there does not appear to
be much difference between these three
measurements.






20 Bunches at 14ns Spacing — Vertical Position FFT
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le+ = 0.75mA/bunch, XQ1 = +122

At bunch 1, a signal is detected at 0.354 cyc/turn
(252.2kHz, very near the vertical tune). At bunch 4,
a signal is detected at 0.353 cyc/turn (252.6kHz).
This signal increases in strength through bunch 8
at which point other frequencies very close to it
start gaining power. At bunch 14, the peak
frequency shifts to 0.352 cyc/turn (252.9kHz). Itis
noted that this shift is in the same direction as the
tune shift.
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For all bunches, the peak signal ranges from 0.352
cyc/turn (252.6kHz) to 0.355 cyc/turn (251.8kHz).
The peak frequency decreases along the train.
Again, the shift is in the direction of the vertical
tune shift measured.

bsm23e581 resulls
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For all bunches, the peak signal ranges from 0.351
cyc/turn (253.4kHz) to 0.354 cyc/turn (252.2kHz).
Again, the peak frequency increases along the
train.

bsmZIeRE2 resulls
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All measurements taken at |, = 0.75mA/bunch
(no electron current).

Bunches 20 and 21 were lost during
measurement for file 984.

Vertical position tends to decrease with each
bunch for each measurement.

(current/tune data was poor for these
measurements).



25 Bunches at 14ns Spacing — Vertical Beam Size
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File 983:

le. = 0.75mA/bunch, XQ1 = +341, vertical feedback
at-1100
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File 984:
le+ = 0.75mA/bunch, XQ1 = -75

After bunch 14, most of the bunches have very
large errors in fit parameter sigma.

Bunches 20 and 21 appear to have been lost.

. _{ Bunch1 Avg Sigma =0.29368 +/-0.0014687 mm
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File 985:
le+ = 0.75mA/bunch, XQ1 = +99

After bunch 22, errors in fit parameter sigma
increase greatly.






25 Bunches at 14ns Spacing — Vertical Beam Size FFT

File 983
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No frequencies appear significantly above the
noise level, although the ~252kHz group of signals
do appear occasionally at very low power.
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Bunches 20 and 21 appear to have been lost.
(FFT could not run past that). Most bunches from
bunch 8 on display a signal that increases from
252.2kHz to 252.6kHz along the train. The power
also generally increases along the train. A
secondary signal appears at bunch 14. It
decreases in frequency from 275.6kHz to
274.8kHz and increases in power along the train.

bsm23e584 resulls
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The ~252kHz signals pop up at low power
occasionally before bunch 21. For bunches 21-
24, the power of that signal increases, and is still
present high above the noise in bunch 25. A
second signal at 274.8kHz shows up at bunch 24,
and becomes the primary signal for bunch 25.
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25 Bunches at 14ns Spacing — Vertical Position

e Bunch1 Avg Mean =1.5747 +/0.0008261 mm
5
E
E
2
o
1l
g 5D NIJD 200 360 400 560 560 700 8‘30 900 1000
Turn
File 983:
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After bunch 7, an oscillation in vertical position is
clearly visible.
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After bunch 3, oscillations in vertical position are
clearly visible. Bunches 20 and 21 were lost.

e I Bunch1 Avg Mean =1.5549 +/-0.0009004 mm

Bunch1 Mean (mm)

U'SD 160 260 34;)0 400 5[‘!0 660 700 8460 900 1000
Turn
File 985:
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After bunch 4, oscillations in vertical position are
clearly visible.






25 Bunches at 14ns Spacing — Vertical Position FFT
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Only the ~252kHz group of signals appear
significantly above the noise. The peak frequency
increases along the train from 252.6kHz to
253.4kHz, and the power of the signal generally
increases, also.
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For all bunches, the main oscillation frequency is
in the ~252kHz group of signals, increasing from
251.8kHz to 252.9kHz along the train. The power
of the signal is generally higher for the later
bunches, but with a significant dip at bunches 21,
22 and 23.
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The peak oscillation frequency is in the ~252kHz
group for all bunches except 1, 2 and 3, which
appear to be stable. The peak frequency
increases along the train from 252.2kHz to
252.9kHz, and the last 3 bunches’ signals are at
a power more than an order of magnitude higher
than the other bunches.
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30 Bunches at 14ns Spacing

B File:1887 I=0.75mA/bunch vy(b1u1c111)=251.82kHz XQ1=+122
B File:1890 I=0.75mA/bunch If’yﬂ)lulclll)=251.??ld‘12 XQ1=*188 | | viertical Tune 14ns spacing

1.6 T T . .
 The vertical and horizontal tunes
o have been normalized to bunch
12 1.
ER  The vertical tune increases
2 os along the train until bunch 22,
i where the current was very low.
. After bunch 22, the tune variably
g 04 increases and decreases
=
0.2 between bunches.
0 NS O O  The horizontal tune seems to be
1 2 3 4 5 6 7 8 910111213141516171819 20 21 22 23 24 25 26 27 28 29 . . .
oscillating until bunch 23, at
Bunch . . . .
. e+ Horizontal Tune L4ns spacing which point it suddenly increases
. B File:1887 I=0.75mA/bunch vx(blmchl)=203.09kHz XQ1=+122 I o by abOUt 1kHZ and nearly
1 | M File:1890 10.75mA/bunch ¥ (bunchl)=202.85kHz XQ1—+188 flattens out.
g 0.8
g 0.6
2
o 04
E 0.2
2
>><:
0
02 L1 | . | L

1 23 456 7 8 910111213141516171819 2021 22 23 24 25 26 27 2829

Bunch



30 Bunches at 14ns Spacing — Vertical Beam Size
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File 986:
le, = 0.75mA/bunch, XQ1 = +151

It looks as if bunch 30 may have been
lost.

p _l’ Bunch1 Avg Sigma =0.25786 +/-0.0014093 mm
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File 987:
le+ = 0.75mA/bunch, XQ1 = +75

Starting with ~bunch 20, it looks like
vertical position oscillation caused the
loss of beam size data.
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Bunch1 Sigma (mm)

0 100 200 300 400 500 600 700 800 800 1000

File 988:
le+ = 0.75mA/bunch, XQ1 = +99

It looks as if bunch 30 may have been
lost.

le+ = 0.75mA/bunch, XQ1 = +99

Starting with bunch 13, it looks like a
lot of beam size data was lost due to
vertical position oscillation.







30 Bunches at 14ns Spacing — Vertical Beam Size FFT

File 986 File 987
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At bunch 10, a low-power signal emerges at 252.6kHz. The signal increases in Bunch 26 was lost (FFT unable to run on bunches after that). (Is incoherent
frequency to 253.8kHz along the train. The highest power oscillation detected oscillation going on for bunch 20 and after?) At bunch 13, a signhal emerges
is in bunch 26, at 253.4kHz. at 252.6kHz and increases to 252.9kHz through bunch 21. A secondary

signal appears at bunch 20 and increases in strength until bunch 24,
starting at 274.8kHz and decreasing to 274.5kHz. For bunches 22 — 24,
another signal at ~390kHz appears at higher power than the other two.
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30 Bunches at 14ns Spacing — Vertical Beam Size FFT

File 988
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There is very little above the noise level until the signal at bunch 15 at
252.6kHz, which generally increases in power along the train (although for
some bunches, the peak frequency is at 252.9kHz).

bsm23e388 results
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While frequencies near 252kHz do show up as the peak frequencies for
most bunches through bunch 13, the signal power is low. No oscillations
are detected between bunches 14 and 22. Bunches 23 — 29 all appear to
be oscillating strongly at 275.6kHz.

bsm23e989 results
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30 Bunches at 14ns Spacing — Vertical Position
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Beam instability can clearly be seen after Beam instability clearly visible after vertical feedback at -2000.
bunch 1. bunch 1. The instability appears to

Beam instability clearly visible after
bunch 1. The instability has a smaller
magnitude here than in the previous

two measurements.
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Vertical Feedback ON

have a slightly larger magnitude here
than in measurement 986.
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. o : le+ = 0.75mA/bunch, XQ1 = +181 chromaticity causes a larger
i Beam instability immediately visible. amplitude of oscillation
5 The instability has a larger magnitude when the beam is unstable.
N than the previous three. In measurement 988, the

T Vertical Feedback OFF vertical feedback was turned

on — this seems to have
reduced the effect.
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30 Bunches at 14ns Spacing — Vertical Position FFT

File 986 File 987
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All bunches except bunch 1 display a peak oscillation frequency near 252kHz. All bunches but bunch 1 have a signal (usually the peak signal) near
The frequency generally increases from 252.2kHz to 253.8kHz along the train, 252kHz. The frequency increases from 252.2kHz to 253.8kHz along the
although the last bunch'’s decreases slightly. The power of the oscillation also train, until bunch 27 which appears to have been lost.

generally increases along the train, with occasional dips.
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30 Bunches at 14ns Spacing — Vertical Position FFT
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All bunches except bunch 1 have a peak oscillation frequency near 252kHz, Current loss occurred starting with bunch 20, and through bunch 22. As
generally increasing in power along the train with some dips. The frequency seen in the vertical beam size measurements for these bunches, this
itself increases from 251.8kHz to 253.8kHz along the train. resulted in poor fits that produced both extremely large and small vertical
beam sizes, and the apparent (but non-existent) incoherent oscillation in the
figure below.

bem23e880 results
bsm23e588 resulls
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Vertical Beam Size (mm)

Vertical Position (mm)

45 Bunches at 14ns Spacing

Average Vertical Beam Size with 45 bunches at 14ns Spacing
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Average Vertical Position with 45 bunches at 14ns Spacing
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4+ File0071 =0.35mAbunch. XQI =-75 %
1.35 | i

30 40

All measurements taken at
l.. = 0.75mA/bunch (no
electron current).

Vertical feedback at -2000.

The beam size tends to
increase with bunch while
the position tends to
decrease with bunch.



Bunch1 Sigma (mm)
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45 Bunches at 14ns Spacing — Vertical Beam Size

Bunch Avg Sigma =0.28156 +/-0.002003 mm |

File 997:
le. = 0.35mA/bunch, XQ1 = -75

For some of the later bunches, it looks like many of

the signals were off the PMT.

At bunch 23, a frequency near 252kHz pops up as
the peak oscillation frequency. It decreases
suddenly at bunch 27 to 247.9kHz, but returns to
about 292kHz at bunch 28. 252.6kHz is the peak
oscillation frequency for all bunches afterward until

bunch 43, when the 275.6kHz frequency shoots up.
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45 Bunches at 14ns Spacing — Vertical Position

Movie: no cuts

- [ Bunchasregdndenr+ 58036 ~00008282 mm g1t _ DemZeSdT resuist
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Turn

File 997:
le. = 0.35mA/bunch, XQ1 = -75

Vertical position oscillation clearly present, especially from
bunch 22 on.

bsm238857 results

For every bunch except bunch 1, a position oscillation near
252kHz is present (although at very low power for bunches 2
and 3) as the primary oscillation frequency. The peak
frequency generally shifts along the train from 252.2kHz to
252.6kHz. A secondary frequency shows up again toward the
end of the train, centered at 275.6kHz.
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45 Bunches at 28ns Spacing

+  File2201 =07imAbunch, XQ1=+181

0.73mA bunch, XQ1 =+338
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Average Vertical Beam Size with 45 bunches at 28ns Spacing,
Two Currents, and Differing Chromaticity
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+ File9911

=0.73mAbunch, Q1 =+181

1.3mAbunch, XQ1 =+338

Average Vertical Position with 45 bunches at 28ns Spacing,

Two Currents, and Differing Chromaticity
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« All measurements taken at I, = 0.75mA/bunch (no electron current).
» Vertical feedback set to -2000 for file 990.

 The trends in files 991 (XQ1 = +338) and 992 (XQ1 = +95) are interrupted
at bunch 30 for both vertical beam size and position. File 990 (for which
vertical feedback was turned on at -2000) does not display this behavior.
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45 Bunches at 28ns Spacing

et Vertical Tune
45 bunches 28ns spacing

12 W File:1892 I=0.75mA/bunch I/y(blmchl)=251.68kHzXQ1=+181 rrrr T ° These tune measurements were
B File1896 I-L SmAlbunch  (bunchj=251.00kHz XQ1=+95 taken near the beginning (1892)
; and at the end (1896) of data
collection for 28ns spacing.

 Both measurements were taken
with pinger.

e Measurement 1892 was taken
with vertical feedback on (at -
2000), and horizontal feedback
off. Measurement 1896 was
taken with vertical feedback off

. : B : : LI : 11111 : 11 and horizontal feedback on (at -

12345678 91011121314151617 181920212223 242526272829303132333435363738394041 42434445 520)

Busch * The vertical tune increases
along the train in both cases, but
¢+ Horizontal Tune more so for measurement 1896
g 49 bunches Bnspaceg (which was taken in conditions
B File:1892 1=0.7SmA/bunch » (unch1)=203.33KH1z XQ1=+181 similar to measurement 992).
W File:1896 =1 SmA/bunch » (bunch1}=202 84kFz XQ1=+05 1892 was taken in conditions
' similar to measurement 990.

e The horizontal tune for 1892 is
mostly flat, especially after
bunch 18. For 1886, the tune
seems to start off with the

11 oscillating behavior seen in the

14ns spacing conditions, then

rapidly increases and decreases
from bunch 9 through 14, then

05 ‘ ‘ S S L increases overall until bunch 30.
1234567 8 91011121314151617181920 212223 2425262728 29 3031 323334353637 38394041 4243 44 45
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45 Bunches at 28ns Spacing — Vertical Beam Size

Bunch1 Avg Sigma =0.29822 +/-0.0013315 mm

Bunch1 Sigma (mm)

100 200 300 400 500 600 700 800 900 1000
Turn

File 990:

le, = 0.75mA/bunch, XQ1 = +181, vertical
feedback at -2000

The beam size does not appear to change
much along the train.

Movies: no cuts

Bunch1 Avg Sigma =0.28819 +/-0.0010004 mm

Bunch1 Sigma (mm)

) 100 200 300 400 500 600 700 800 900 1000
Turn

File 991:
le, = 0.5mA/bunch, XQ1 = +338

The beam size tends to increase along
the train, as seen on the previous
slide, until bunch 30. (Too many
losses afterward).

_l Bunch1 Avg Sigma =0.28557 +/-0.00098518 mm

Bunch1 Sigma (mm)

) 100 200 300 400 500 600 700 800 900 1000
Turn

File 992:

le, = 0.35mA/bunch, XQ1 = +95,
horizontal feedback at -250

The beam size tends to increase along
the train, as seen on the previous
slide, until bunch 30. (Too many
losses afterward).






45 Bunches at 28ns Spacing — Vertical Beam Size FFT

File 990 File 991 File 992
525 E 250 E 20

IMEIRETIATE | N | N
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le. = 0.75mA/bunch, XQ1 = +181, vertical le. = 0.5mA/bunch, XQ1 = +338 le. = 0.35mA/bunch, XQ1 = +95,
feedback at -2000 Bunches 32 and 33 appear to be horizontal feedback at -250
There is only one detection significantly oscillating at many frequencies. (The From bunch 32 to bunch 45, there are
above the noise level. Bunch 34 has a FFT was unable to pass bunch 34 — oscillations detected at many
low-power oscillation in vertical beam size  re-do?) frequencies at high power. After
at 195.2kHz. bunch 34, the peak oscillation

frequency is always 198.3kHz.

bsm23e990 resuls bsm23e891 resuts bsm23e892 resuts

i 0
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45 Bunches at 28ns Spacing — Vertical Position
Movies: no cuts

o Bunch1 Avg Mean =1.5734 +/-0.00090393 mm 2‘[ Bunch1 Avg Mean =1.5831 +/-0.00081557 mm 27[ Bunch1 Avg Mean =1.5747 +/-0.00080232 mm )
File 990: File 991. File 992:
le. = 0.75mA/bunch, XQ1 = +181, vertical le. = 0.5mA/bunch, XQ1 = +338 le. = 0.35mA/bunch, XQ1 = +95,
feedback at -2000 . . horizontal feedback at -250

The amplitude of the position

Bunches toward the middle of the train are  oscillation seems to vary periodically The amplitude of the position
oscillating with greater amplitude than until bunch 31. oscillation seems to vary periodically
bunches toward the front and back. until bunch 31.

There may be a very slow oscillation in
the beam position — note how the
position shifts from high to low
throughout the measurement of bunch
1 and most of the other bunches.






45 Bunches at 28ns Spacing — Vertical Position FFT

File 990
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le. = 0.75mA/bunch, XQ1 = +181, vertical |., = 0.5mA/bunch, XQ1 = +338

feedback at -2000

For all bunches, the peak oscillation
frequency is near 252kHz. It generally
increases from 251.8kHz to 252.2kHz
along the train.

bsm23e850 resuts

Cycles/Turn Bunch

05

Many of the bunches before bunch 28 are

oscillating near 252kHz, although there
appear to be periodic decreases in the
strength of that signal. Another signal
ranging from 205.7kHz to 204.6kHz is
prominent from bunch 21 through bunch
40. After bunch 30, each bunch has
oscillation signals at many frequencies.

bsm23e&51 results

File 992
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le. = 0.35mA/bunch, XQ1 = +95,
horizontal feedback at -250

Nearly all of the bunches have a peak
oscillation frequency near 252kHz.
There is a second signal present after
bunch 25, ranging from 206.1kHz to
204.6kHz, which sometimes is
detected at a higher power than the
near 292kHz sianal.
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Vertical Beam Size (mm)

4 File0031 =0.75mAbunch, XQ1 =-75 (PMT at 450V)
¢ File:004 I=_ ={0.73mA/bunch, XQ1 =-75 (PMT at 300V)
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0.3

45 Bunches at 42ns Spacing

#  Fil=983 I =0.75mAbunch, XQL = -75 (FMT at 450%)
+* File:#241 = 0.75mA%b

Average Vertical Beam Size with 45 bunches at 42ns Spacing,

Three Currents, and Differing Chromaticity
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File 996 (high I) displays a beam size trend to increase with bunch, and a position trend
decreasing with bunch. The chromaticity for this measurement was also set to +80,

higher than the other measurements taken with 42ns spacing.
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45 Bunches at 42ns Spacing

B File:1898 I=0.75mA/bunch ]Jy(blmchl)=251.51kHz XQ1=-70 e+ Vertical Tune
B File:1900 I=1.1mA/bunch » (bunchl)=251.42kHz XQ1=70 45 bunches 42ns spacing
(]

1 23 4 5 6 7 8 910111213 141516 17 1819 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

e+ Horizontal Tune
45 bunches 42ns spacing

H File:1898 1-0.75mA/bunch Vx(blmchl)ZZOJ.OOkHz XQ1=-70
B File:1900 I=1.1mA/bunch Vx(blulchl):ZOSAQl;Hz XQ1=-70
=
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Bunch
Vertical and horizontal tunes for 42ns spacing. File 1898 was taken in conditions similar to measurements 993 and
994, 1900 in conditions similar to measurement 995, and 1902 in conditions similar to 996.
In all cases, the vertical tune increases along the train until flattens out (with small, periodic variations) near bunch 31.
High current produces a larger increase in the vertical tune along the train.
The horizontal tunes in the high and low | files seem to show some periodic variation, though there are occasional

bunches that stray from it. File 1900 also appears to display this until bunch 13, at which point it increases then
decreases suddenly, though it generally has higher values throughout the middle of the train than the other two files.



45 Bunches at 42ns Spacing — Vertical Beam Size

_l Bunch1 Avg Sigma =0.27451 +/-0.0013268 mm
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File 993:

le. = 0.75mA/bunch, XQ1 = -75 (PMT at
450V)

Beam size does not appear to change
much between bunches.

Movies: no cuts

_l Bunch1 Avg Sigma =0.29856 +/-0.0014261 mm

Bunch1 Sigma (mm)
o o
& S

o
h

01F

L ' L L L 1 L '
0 100 200 300 400 500 600 700 800 900 1000
Turn

File 994:

le. = 0.75mA/bunch, XQ1 = -75 (PMT at
500V)

Beam size does not appear to change
significantly between bunches.

_‘ Bunch1 Avg Sigma =0.27975 +£0.0010113 mm
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File 996:
le. = 1.5mA/bunch, XQ1 = +80 (PMT at

_l Bunch1 Avg Sigma =0.29856 +/-0.0014261 mm

Bunch1 Sigma (mm)
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File 995:

le. = 1.1mA/bunch, XQ1 = -70 (PMT at
450V)

Beam size does not appear to change
significantly between bunches.

Beam size appears to increase slightly
along the train.







45 Bunches at 42ns Spacing — Vertical Beam Size FFT

File 993
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.. = 0.75mA/bunch, XQ1 = -75 (PMT at 450V)

There are no detections of vertical beam size oscillation
significantly above the noise level.

File 994
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I, = 0.75mA/bunch, XQ1 = -75 (PMT at 500V)

There are no detections of vertical beam size oscillation
significantly above the noise level.






45 Bunches at 42ns Spacing — Vertical Beam Size FFT

File 995 File 996
bsm23e995 results1 bsm23e996 results1
25 T r : . : : T T v 25 . . . T : .
20+ J 200
15 15
g
8 &

w

LI»J&»'\ oui JW‘ ‘*ﬂr’m Ur H um] ) Wl uN '.'nf’v L MIM\%' 5“ 1\

\‘\"”

N JW I U«,Jh L),l | nm M)L

m H

le. = 1.2mA/bunch, XQ1 = -70 (PMT at 450V) le. = 1.5mA/bunch, XQ1 = +80 (PMT at 450V)
There are no detections significantly above the noise There are no detections significantly above the noise
level. level.
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45 Bunches at 42ns Spacing — Vertical Position

> Bunch1 Avg Mean =1.571 +/-0.00092113 mm

L

Bunchi Mean (mm)
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Turn

File 993:

le. = 0.75mA/bunch, XQ1 = -75 (PMT at
450V)

No obvious large-amplitude oscillations
or changes in position along the train.
There may be a very slow oscillation in
position.

o [ Bunch1 Avg Mean =1.5584 +/-0.00074584 mm

L

Bunch1 Mean (mm)

0 100 200 300 400 500 600 700 800 900 1000
Turn

Movies

o [ Bunch1 Avg Mean =1.5718 +40.00088528 mm

Bunch1 Mean (mm)

| L L 1 |
a 100 200 300 400 500 600 700 800 900 1000
Turn

File 994:

le. = 0.75mA/bunch, XQ1 = -75 (PMT at
500V)

There appear to be some oscillations
with amplitudes large enough to see
clearly.

File 996:

le = 1.5mA/bunch, XQ1 = +80 (PMT at
450V)

No obvious large-amplitude oscillations.

o [ Bunch1 Avg Mean =1.5676 +/-0.00078368 mm

Bunch1 Mean (mm)

| L L 1 |
a 100 200 300 400 500 600 700 800 900 1000
Turn

File 995:

le. = 1.1mA/bunch, XQ1 = -70 (PMT at
450V)

No obvious large-amplitude oscillations or
changes in position along the train.

The bunches in these
measurements are much
more stable than in the
others from 1/30/07.







45 Bunches at 42ns Spacing — Vertical Position FFT

File 993 File 994
100 bsm23e993 results1 250 bsm23e9?4 results1‘
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le. = 0.75mA/bunch, XQ1 = -75 (PMT at 450V) le+ = 0.75mA/bunch, XQ1 = -75 (PMT at 500V)
Most bunches have peak oscillation frequencies near All bunches except bunch 10 have peak oscillation
252kHz. It looks like bunches 12, 13, 14 and 15 are not frequencies near 252kHz, although many of them are at
oscillating at that frequency, or at any other. (The small low power. The frequency range is from 252.2kHz to
peaks toward very low frequency approach the length of 253.8kHz, with the beginning of the train generally at lower
the sample, and mean little). frequency than the end.
bsmZ3ed93 results bsm23ed94 results
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45 Bunches at 42ns Spacing — Vertical Position FFT

File 995

bsm23e995 results

70+ 4

50

Power

30
20+

10f -

|
\
0 Ukt RN IR T, (T ¥ P m s g Ao i B M aa s W
0 0.05 01 0.15 0.2 025 0.3 035 0.4 0.45 05
cyclestumn

le+ = 1.1mA/bunch, XQ1 =-70 (PMT at 450V)

Nearly every bunch has a peak oscillation frequency
near 292kHz, but at low amplitude.
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File 996
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le+ = 1.5mA/bunch, XQ1 = +80 (PMT at 450V)

There are no detections significantly above the noise
level. Nearly every bunch has a peak oscillation
frequency near 292kHz, increasing along the train.
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Summary

The ~252kHz oscillations that appear in both beam size and mean
correspond to the vertical tune. The frequency shift from low to high in each
measurement corresponds approximately to the tune shift along the train - it
IS always in the same direction as that shift.

Another oscillation frequency near 275kHz shows up in measurements 985,
987, 997, and possibly in 981 (a blip is visible on the 3D plot, but the power
was much lower than the tune oscillation). This may be a signature of beam
instability.

Higher values of chromaticity may increase the amplitude of instability that
already exists in vertical position.

Vertical feedback reduces vertical beam instability significantly.
Higher current produces larger changes in vertical tune along a train.

Measurements 993 — 996 are much more stable than the other
measurements. For the most part, their chromaticities are lower than in
other measurements, but file 997, for example, also has low chromaticity
but displays high instability. Measurements 995 and 996 were taken at
increased current, but 993 and 994 were taken at the same current as most
of the other measurements.
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