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Introduction:

Single turn and average (100 turns) turn data was taken during CESR-c
High Energy Physics collisions.

*Vertical profiles of e+/e- bunches were measured using the
photomultiplier tube (PMT) array when the PMT voltage was set at 550V.

*The bunch pattern during these measurements was 24 bunches in a 7x3
pattern (trains 2-8) with bunches 1 and 2 in train 1 and bunch 2 in train 9.
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*The measurements shown here
are 100 turn averages of the
vertical position and beam size for
10K turns.

*The vertical position and beam
size (0,) was measured for e+ and
e-.

Significant growth along the train
is noted in the e+ beam size.
There is also a shift in the vertical
position along the train.
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BSM23W453 results24 FFT of o, for Fjle 453

CESR-c colliding beams e- §x3 500 turn-by-turn File: 453
le- =1.902mA., le+=1.592mA
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*The average vertical position 0.2
and beam size for 500 turns
*No significant difference
between 100 turn average and -2
05

turn-by-turn results.

*The FFT of Vertical Position and
Vertical Beam Size show no significant
oscillation for File 453.
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—[ Bunch1 Awvg Sigma =0.13931 +/~0.0006078 mm

Bunch1 Sigma (mm)

e+ single tune o, for 500 turns for all
24 bunches (File 454)-movie

Video of turn-by-turn o, for 500 turns:
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e- g, for 500 turns for all 24 bunches
(File 453)-movie
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CESR-c colliding beams e- 8x3 500 turn-by-turn File: 453
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_‘ Bunch1 Avg Mean =0.97 +/-0.00067217 mm

Video of mean vertical position for 500 turns:

i ﬁ-'i I‘ |-=-I e- mean vertical position for 500 turns for
& all 24 bunches (File 453)-movie
Low frequency oscillation is present.
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_‘ Bunch1 Avg Sigma =0.13720 +/0.00013765 mm

0.24 T

022+

= =
@

Bunch1 Sigma (mm)
=

[ 1 1 I | 1
2000 3000 4000 5000 7000 G000 8000
Turn

6000

e+ 0, 10K for 24 bunches (File 456)-movie

1og~

Bunch1 Sigma (mm)

Video of turn-by-turn o, for 10K turns:

o, e- 10K turns for 24 bunches
(File 455)-movie

Bunch1 Avg Sigma =0.32018 +/10,00022689 mm |

0.45 - T ) na i

0.4

o
&

=
)

0.25 §§

0.2

3000

1 1
5000 G000
Turn

8000

0.15 .
0 1000

2000 7000 2000 10000





CESR-c colliding beams e- $x3 10K turn-by-turn File: 455

e- iean Vertical Position {(mm}
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Bunch1 Avg Mean =0.95764 +/-0.00016534 mm |
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Video of Mean Vertical Position for
10K turns:

e- vertical position 10K turns for 24
bunches (File 455)-movie
Low frequency oscillation~1.1kHz
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Bunch1 Sigma (mm)

Bunch1 Avg Sigma =0.35443 +/0.0002444 mm
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No low frequency oscillation is
present for e+ bunches.

Video of o, for 10K turns:
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(File 460)-movie
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Bunch1 Avg Mean =0.86561 +/0.0001517 mm
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Video of Mean Vertical Position:
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between 0.0 and 0.005 to determine the
low frequency oscillation.



Number

Turn-by-turn e- Vertical Position and Vertical Beam Size, bunch 3 train 3, 20K turns.
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e-Train 4, Bunch 3-3

e- Mean Yedical Position {mm)

100K Turn-by-Turn Mean 0.88021319
File: 462 mean Std Deviation 0.014593173
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e-Train 4, Bunch 3-5

100K Turn-by-Turn

File: 462 sigma bunch 3

e- Yertical Beam Size {mm)
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Bunch1 Sigma (pixels)

Bunch1 Avg Sigma =0,12834 +/-4, 3063e-005 pix

Video of o, for 100K turns:

e- g, for 100K turns for 3 bunches
(File 462)- movie.
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e+ Train 4, Bunch 3-5

e+ Mean Vertical Pasition {mm}
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e+ Train 4, Bunch 3-3
100K Turn-by-Turn

File: 463 sigma bunch 3
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Bunch1 Avg Mean =0.89021 +/-4 6148e-005 pix

Video of mean Vertical Position:

e- vertical position for 100K turns for
3 bunches (File 462)-movie.

Bunch1 Mean (pixels)

Turn X 10‘

_‘ Bunch1 Avg Mean =0.89739 +/-4 3968e-005 pix

e+ vertical position for 100K turns for
3 bunches (File 463)-movie.
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Conclusions:

* The positron beams showed significant growth along and within the trains while
electron beams remained fairly flat.

*A changing low frequency vertical oscillation is evident for both the e+/e- bunches.



