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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.



•The measurements shown here 
are 100 turn averages of the 
vertical position and beam size for 
10K turns. 

•The vertical position and beam
size (σv) 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.



σv avg. = 0.146+/-0.005mm

FFT of σv for File 453

•e- single turn 
measurement for 500 turns

•The average vertical position
and beam size for 500 turns
•No significant difference 
between 100 turn average and
turn-by-turn results.
•The FFT of Vertical Position and 
Vertical Beam Size show no significant 
oscillation for File 453.

FFT of σv for File 454

σv grows from train 2-8 for File 454



Video of turn-by-turn σv for 500 turns:

e- σv for 500 turns for all 24 bunches 
(File 453)-movie

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





FFT of vertical mean 
position for File 453

FFT of vertical mean 
position for File 454
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The peaks correspond to an 
oscillation frequency of 
0.1480 cycles/turn (57.8kHz).



e+ single turn mean vertical position for 
500 turns for all 24 bunches 
(File 454)-movie.

e- mean vertical position for 500 turns for 
all 24 bunches (File 453)-movie
Low frequency oscillation is present.

Video of mean vertical position for 500 turns:
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FFT of σv for File 456

10K turns of data.

Ie- > Ie+ .  There is a 
strong oscillation 
frequency for the 
higher current e-
bunches.



Video of turn-by-turn σv for 10K turns:

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

e+ σv 10K for 24 bunches (File 456)-movie
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FFT of the mean vertical 
position for File 455

FFT of the mean vertical 
position for File 456

The peaks correspond to an 
oscillation frequency of 
0.1474 cycles/turn (57.545 
kHz)

Shift in the vertical position.

10K turns of data.



Video of Mean Vertical Position for 
10K turns:

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

e+ vertical position 10K for 24 bunches
(File 456)-movie
Low frequency oscillation~.16kHz
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FFT of σv for File 460

FFT of σv for File 461

The peaks correspond to an 
oscillation frequency of 
0.1474 cycles/turn (57.545 kHz)



Video of σv for 10K turns:

e+ σv 10K turns for 24 bunches 
(File 460)-movie

e- σv turn-by-turn for 10K turns for 
24 bunches (File 461)-movie

No low frequency oscillation is 
present for e+ bunches.
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FFT of the mean vertical
position for File 460

FFT of the mean vertical
position for File 461



Video of Mean Vertical Position:

e+ vertical beam size for 10K turns for 
24 bunches (File 460)-movie

e- vertical position turn-by-turn for 10K
turns for 24 bunches (File 461)-movie
Low frequency oscillation from 0-3000 
Turns =0.0781kHz
Low frequency oscillation from 4500-10000
Turns=0.1562kHz
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FFT of the mean vertical position was made
between 0.0 and 0.005 to determine the
low frequency oscillation. 



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



Bunch 4

e- Mean vertical 
position For train 4, 
bunches 3-5.

Bunch 3

Bunch 5



e- σv for train 4, 
bunches 3-5.



Video of σv for 100K turns:

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

e+ σv for 100K turns
for all 24 bunches (File 463)-movie.

Spread=.0136mm

Spread=
.0257mm





Mean vertical Position
for e+ Train 4, 
bunches 3-5



e+ σv for train 4, 
bunches 3-5.



Video of mean Vertical Position:

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

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





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.


