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Turn by Turn Measurements with the Tevatron BPM Production Electronics
Rob Kutschke, CD/EXP

Abstract

Slides shown at the January 12, 2005 Tevatron BPM Upgrade Meeting.
A few additional slides plus the text will appear in the next version of this
document.
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TBT Resolution at HA32
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I1BT Measurements at VA3D

Lo s A ‘ oal b oo s Y . 4
B samsfuae, ab) A%fAMA&’% AAQA&AA A AMA%AA %“ N AiﬁA 'S MAA Y
R N S L R “%i&%fﬁ&w“ i MA%‘%
L I [ ‘ I I I I ‘ I I \ L al LA I I et oy ‘
0 100 200 300 400 500

(Position — Mean) vs Turn number

1 | |
0 2500 5000 /500 10000 12500 15000 17500 20000 22500

Unnormalized FT vs f (Hz)

250 500 750 1000 1250 1500 1750 2000 2250
Unnormalized FT vs f (Hz)

(@)

0 250 500 750 1000 1250 1500 1750 2000 2250

Unnormalized FT vs f (Hz)
+ “ .‘l,l" -"-*‘L- 1,""‘.‘.. 1"""\ I hl‘,‘ | w""' Lwl } I_\.le‘l, I H.; H il.‘l..lmlm H{ it H [ | ! } .. } } H + }
H\ | |\N | d* }\+ H\ﬂ* }j I * /} \} \} }}\ II H ‘ {l\{ { \{ k H‘\}l} ‘Ilm {\{ \+ H\ ’\\ w
0 100 200 300 400 500

(Position — Mean) vs Turn number

Figure 5: cc



60

40

20

60

40

20

N

o

(Units of o)

I
N

TBT Resolution at VA35

N D 400
r Entries 512
- Mean 0.1758E—04
B RMS 0.5796E-02
L RMS=5.8um UDFLW 0.000
i OVFLW 0.000
L L ‘ L L ‘ L L ‘ L L L ‘ L
—0.06 —-0.04  —0.02 0 0.02 0.04 0.06
Raw Resolution (mm)
- D 401
r Entries 512
o Mean —0.1758E-04
- RMS 0.5718E-02
T RMS=5.7um UDFLW 0.000
- ’ OVFLW 0.000
B | ‘ | | | ‘ | | | ‘ | | | ‘ |
—0.06 —0.04  —0.02 0 0.02 0.04 0.06
Fit Residuals (mm)
L | | | | | | | | 2 | | |
0 100 200 300 500

Fit Residuals vs Turn Number Turn Number

Figure 6: cc




(mm)

Position

Turn Number

— 400 —~200 0 200 400 600 800
7"46 ;7\ T ‘ T ‘ T ‘ T T ‘ T T ‘ T T ‘ \7; 7"46 /é\
—1.48 = —1.48 &
15 E - 4 —15
-152 [ Ly 4 -1.52 <
—1.54 F & 4 —1.54 -2
-1.56 F o7 - —1.56 ﬁg
—1.58 & 4 —1.58 —
-1.6 F 4 —1.6
-162 E 3 —1.62
—1.64 }\ | \ | | \ | | \ | | \ | | \ | \{ —1.64
10.34 10.35 10.36 10.37 10.38 10.39 10.4
Hour of the Day
40 F
35 E °
E BT Closed Orbit
30 F
25 F
20 F
15 £
10 E
s £
:\ ‘ | | | ‘!_H | | ‘ | H\‘ | \\\‘\\m‘ L1 M M1 ‘ | | | ‘\
—164-162 —1.6 —1.58-156 —-1.54 —1.52 —1.5 —1.48 —1.46
HA32 Position (rmm)

Figure 7: cc



7~

Position

—-1.4

1.4
—1.
—1.4
—1
—-1.5
—1.

—-1.5

25
45
75

5
25
55
75

-1.6

70

60

50

40

30

20

10

0

Turn Number

O

200 400 600 800 1000

vAZS]

|
\

\\\\‘\H\‘\H\-_L:kf-'u.‘HH‘HH‘HH‘HH

| \ | \ | \ | \ | \ | \ | \
10.3 10.35 10.4  10.45 10.5 10.55 10.6 10.65

Hour of the Day

O\\H‘\H\‘HH‘HH‘HH‘HH‘HH‘HH
|
~J
N

N

- BT Closed Orbit
E\ | | | ‘ | | L ‘ | L L L L L L | | | ‘ | L | ‘ L | | ‘ | | | |
—-16 —1575% =155 —1525 =15 —=1475 =145 —=1.425 —-14
VA35 Position (mm)
Figure 8: cc



m)

m

(

Position

N
«©
-
oW

2.95

N
O
N
o O

2.875
2.85
2.825

2.8

60

50

40

30

20

10

O
2.8 2.825 2.85 2.875 2.9 2.925 2.95 2.975 3

Turn Number

0 200 400 600 800 1000

T T ‘ T T ‘ . o~

- VAL S ]

; RN ‘ Closed Orbit 1 2.85

1 ‘ 1 ‘ 1 ‘ 1 ‘ 1 ‘ 1 ‘ 1 ‘ 1 28
10.3 10.35 10.4 10.45 10.5 10.55 10.6 10.65 10.7

Hour of the Day

BT Closed Orbit

VAZ3 Position (mm)

Figure 9: cc

10



0

-0.5

—1

-1.5

-2

—2.5

TBT Measurements at HA32. Compare to Mike
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TBT Measurements at VA3D.
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TBT Measurements at VA33.

2975 —

2.95 I~

- No Qutliers
2.925 —

2.9

2.875 p*ta e AMAA %é‘%amﬁ Mhiﬁfé‘
285 |-

2.825 —

28 1 ‘ 1 1 ‘ 1 1 ‘ 1 1 ‘ 1 1 ‘
0 100 200 300 400 500

Position vs Turn Number

/7500

7450

7400

7350

7300

7250

7200 L ‘ L L ‘ L L ‘ L L ‘ L L ‘
100 200 300 400 500

a

Sum vs Turn Number

Figure 13: cc

14



