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Introduction

e- cloud witness bunch measurements were made at the CESR-C operating energy with only e+ present in
CESR.

Turn-by-turn vertical beam distribution measurements were made using the photomultiplier tube array. The
vertical distribution was measured for 8192 turns with an e+ train of 10 bunches and e+ withess bunches located
behind the main train.

The e+ bunch current was 0.75mA/bunch (on average). The e- feedback was off and the horizontal/vertical
separators were off.

Displayed on the following slides is a movie of the turn-by-turn mean vertical position and beam size as well as the
FFT of these quantities. The main 10 bunch train is displayed first in the movie and FFT. The witness bunches
are displayed in order from closest to furthest from the main train.



Bunch1 Sigma (mm)

Bunch1 Avg Mean =1.3893 +0.00040551 mm bsm23e01045 results

Vertical mean

= position

: T = (mOVie) 4000 -]
- ] I 3500 -
3000
_ 2500

. g 20
FFT Vertical % 1500
pOSition \ 1000 -

Bunch1 Mean (mm)

11 -

Bunch

Cycles/Tum
1 1

e e+_ vertical dynamics
""’ Witness bunch 42
File: 1045

l bsm23e01045 results

<l Bunch1 Avg Sigma =0.30327 +/-0.00057849 mm

0.7+ T T

086

\ . 400
(movie) ..
05 / 300-
_ 250-
P
0.4 5 200,
150.-
03 FFT o, 100 ..
\ 1
02 |
05
01

1000 2000 3000 4000 5000 6000 7000 80D
Turn

Bunch





FFT of mean vertical bsm23e01045 results

position from 242.0-249.8 kHz e+ vertical dynamics
Witnhess bunch 42
File: 1045

4000
3500
3000
2500

Power

2000
1500
1000

500

038 ™

0365

Cycles/Tumn ) Bunch



Bunchi Avg Mean =1.3817 +/~0.00028776 mm

16

Bunch1 Mean (mm)
&

121 .

14 -

10 1000 2000 3000 4000 5000 6000 7000 8000
Turn

<l Bunch1 Avg Sigma =0.32178 +/0.00036742 mm

0.7F

£
n
{

Bunch1 Sigma (mm}

01

o 1000 2000 3000 4000 5000 6000 7000 8000
Turn

Vertical mean

position
(movie) 14000 -
12000 -
10000 -
5 8000
FFT Vertical & 4q,.
position 4000
\ 2000 -

05

Cycles/Tum

e+ vertical dynamics
Witness bunch 42
File: 1046

Cycles/Turn

bsm23e01046 results

bsm23e01046 results

Bunch

Bunch





FFT of mean vertical bsm23e01046 results e+ vertical dynamiCS
position from 242.0-249.8 kHz Witness bunch 42

File: 1046

14000
12000
10000

8000

Power

6000

4000 ‘
2000 |

h“,,l'[,tlu“ FFT of mean vertical
b, position from 35-39 kHz

0.38

10

8 bsm23e01046 results
6
4
. 5 .
Cycles/Turn 036 Bunch Strong Slgnal at VS
1200
1000
_ 800
['F}
g%_ 600
400 T K\
R |
200 - Ty — \\ ™l
\ ™ - E\J
01" \ T
0.098 \
10

0.096
0.094

Cycles/Turn Bunch



- a_l Bunchi Avg Mean =1.3821 +/0.00027666 mm

1.7+

16

Bunch1 Mean (mm)
= o

-k
(¥

T2F

0 1000 2000 3000 4000
Turn

5000

J Bunch1 Avg Sigma =0.31634 +/-0.00034994 mm

6000

7000

8000

07k

06

o
o

o
e

3
£
=]
(5]
g
a

03

0 1000 2000 3000 4000
Turn

5000

6000

?G;DCI

8000

Vertical mean
position x10f
(movie)

FFT Vertical §
2-

position \
1

05

Cycles/Tum

bsm23e01047 results

0 2

e+ vertical dynamic
Witness bunches 38,42

File: 1047

Cycles/Turn

bsm23e01047 results

Bunch

Bunch





FFT of mean vertical vsm2eo1047 resuts
position from 242.0-249.8 kHz

x10°

53

3 I‘ H
2. bl
. ~ ik T'JQ I
. I --~;~-\_§_u._f‘“-a!-i;fbﬂ'ﬁ‘ﬂ“. |
038 | -“__JI‘]P\,_Mr.,\lll,-lﬂlil_['rl EATY h‘.
0.375 ':M‘“*a._‘ \ JI"I‘I"'.U"J |‘ | .I““* h H
037 =

~ e e _ 6

0.365 \“-‘-:.q T4

Cycles/Turn 036 ? Bunch

bsm23e01047 results

FFT of o, from 242.0-249.8 kHz

800 f
700
600 -
500
5
3 400
o
300 -
200 .

100 -

ok »."\.\-.,
0.38 *%.;.-3& gy,

S e
L5 "
0.375 M*‘A\.-;._‘W:'"\
0.37 g U

Cycles/Tum

Power

FFT of mean vertical
position from 35-39 kHz

2000 -,
1800 -
1600 -

bsm23e01047 results

1400 -
1200
1000 -
800 -
600
400 . e
200 _ RN el
0.1 \\H"‘x ‘
0088 e [l - I
0.096 5\“\;,& ~J — T ‘“'-zf,-;l"""‘m
0.094 ~ P
0.092 e
Cycles/Tum 0.09 Bunch

e+ vertical dynamics
Witness bunches 38,42
File: 1047

Strong signal at v,



o <l Bunch1 Avg Mean =1.3717 +/~0.00028556 mm bsm23e01048 results

I -
Vertical mean
177 : position x10f
(movie) .
16} T a
7 -
=15k 6
E . g5-
g 3 FFT Vertical &,
5 position \ 3
= -
a 1.3 )
12¢ R
i
11} _
| i i § i L ' 0 i Cycles/Tum
0 1000 2000 3000 4{;:1' 5000 6000 7000 8000 e+ Ve I’tlcal dyn amICS
Witness bunches 34,38,42
File: 1048
<l Bunch1 Avg Sigma =0.32749 +/-0.00036722 mm bsm23e01048 results
- :
07F ]
06+ g Oy 2000-
_|_ N (movie) 1800 -
T - r s = - 1600
L ] r T I 2 3 i g 1400 -
£ i _ 1200-
50.4 £ 1000-
® & s00.
g 03 FET 600 -
i Oy 400 -
200 -

a 05
0.1
0 i I

o 1000 2000 3000 4000 5000 6000 7000 8000
Turn

Cycles/Turn

Bunch





FFT of mean vertica| vsmzzeo104 resuits
position from 242.0-249.8 kHz

x10°

Power
= N W e e N e ©

038 Ll
- - M =~ oW T} ey

0375 e

R

037 T T

0365 T T T 6

=" g
Cycles/Tum 0.36

bsm23e01048 results

FFT of o, from 242.0-249.8 kHz

2000
1800 - |
1600 -
1400 -

_ 1200 |

2 1000 I

® 800.- |
600- l.:
400~ R f
200 - e ey M i
0_33'\<.W;-.._. AT -'I.;-_. o

0375 e A

.4\‘3‘ T : X R S
037 T vl e e -Vt
0365 L M= 6
. S "’_.f‘,,-" 4

Cycles/Tum

T2

T2

FFT of mean vertical bsmzzeo1046 resuits
position from 35-39 kHz

1400
1200

1000

Power

600

400

200

Cycles/Turn

e+ vertical dynamics
Witness bunches 34,38,42
File: 1048

Strong signal at v,




Bunch1 Mean (mm)

Bunch1 Sigma {mm)

18 <l Bunch1 Avg Mean =1.2588 +0.00028092 mm

1.7

=
wn

—
s

-
L
&

T2F

0 1000 2000 3000 4000 5000
Turn

J Bunch1 Avg Sigma =0.314 +10.00036352 mm

6000

?GIOCI

8000

07k

06

o
o

o
.

0 1000 2000 3000 4000 5000

6000

?G;DCI

8000

bsm22e01049 results

Vertical mean

position
(movie)

FFT Vertical §ﬁ~

position \ 4
2.

%10

10.

8

Cycles/Turn

e+ vertical dynamics
Witness bunches 30,34,38,42
File: 1049

Bunch

bsm23e01049 results

Cycles/Turn

Bunch





FFT of mean vertical wsmzcotoss resus
position from 242.0-249.8 kHz

x10°

12

e T e 12
R 10
. ) =
~— — [
S e
= 9
Cycles/Turn 0.36 Bunch

bsm23e01049 results

FFT of o, from 242.0-249.8 kHz

Power

1800 -
1600 -
1400 -
1200 -
1000 -
800 .
600 -
400 -
200 -

038

FFT of mean vertical =~ bsmeotossresuts

position from 35-39 kHz

1600 -
1400-
1200-
. 1000- i
; |
5 800- _ |
600 Lol ‘
400- | Mol
200 “i-—\‘:-'
04 T T {0
0.098 T~ Nliys V) ~
0096 TS N
0094 S~ T
0.092° =
0.09

Cycles/Tum Bunch

e+ vertical dynamics
Witness bunches 30,34,38,42
File: 1049

Strong signal at v,



. s_l Bunch1 Awg Mean =1.3741 +/£0.00028124 mm bsm23e01050 results

I -
Vertical mean
1.7} - position x10°
(movie)
16+ = 12
10 -
E- 15F — . ..
= FFT Vertical &
g " a 6
- position
3 \ 4
=
3 5
05
14 J
o 1000 2000 3000 4000 5000 6000 7000 8000 Cydesmf" _ Bunch
Tum e+ vertical dynamics
Witness bunches 28,30,34,38,42
<l Bunchi Avg Sigma =0.30932 +/-0.00034838 mm FI Ie . 1050 bsm23e01050 results
- :
07k -
06 = Oy 2000 -
(movie) 1800
05 - 1600 -
= / 1400 -
_E_ 5 1200 -
0.4 £ 1000-
=] -
El:) - 800 -
5 600 -
503 4
@ FFET Gy 400 -
\200 N
05
W] 10.0[] 2000 30-00 4DI0Q 50.00 BU.OO ?G;DCI BU.I}D C\jcle s/Tum 0
Turn

Bunch





FFT of mean vertical bsm2zeo1050 resuts FFT of mean vertical  vsm2se01050 resuits
position from 242.0-249.8 kHz position from 35-39 kHz Strong signal at v

x10
1600
12- 1400 -
10.. 1200
s X 1000,
% ] § 800 | -
600 - ‘ ‘
4. 400- | N ‘ ’
2. 200 | }AJH J
038 T 047 | | l e
S e 0.098 ,I | oIk e
N T 0096 {11 _ e e 12
. T 0.094'3“\‘~~~:;---.. el e
0002 S, 8
T e 2
Cycles/Turn 038 Bunch Cycles/Tum 009 Bunch
bsm23e01050 results
FFT of o, from 242.0-249.8 kHz
2000 - . .
1800. e+ vertical dynamics
1600 - .
1400 Witness bunches 28,30,34,38,42
. 1200 . HP
5 o File: 1050
e 800 .
600
400
200- e T
038’\ s d
0375 e T T
\ - e
0.37 10

Cycles/Turn
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