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Comparison of tune shift measurements at injection

	
	
	April 21, 2004
	February 7, 2005

	
	I [A]
	x
	y
	x
	y

	QE17(F)
	4
	0.0077
	
	0.0096
	

	QE19(F)
	4
	0.0089
	
	0.0084
	

	QE47(D)
	4
	
	-0.0078
	
	-0.0088

	QEF33(D)
	4
	
	-0.0087
	
	-0.0087


~20% difference for X plane

~10% difference for Y plane
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Comparison of dispersion data at injection energy 

(before and after shutdown)
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Comparison of differential orbit data at injection energy

[image: image3.wmf]6268

0

Fri Feb 11 16:53:34 2005    O:\diforb\tevatron\04aug050125\ (D:\Optics\BPM_Viewer\Tevatron.cfg, N_c-s=3)

          

1

-4

dispersion[mm]

S[m]          

Legend:

H

P

F

0

L

D

V

P

F

1

4

V

P

F

1

8

V

P

F

2

3

V

P

F

2

7

V

P

F

3

3

V

P

F

3

7

V

P

F

4

3

V

P

F

4

7

V

P

A

0

D

V

P

A

1

4

V

P

A

1

8

V

P

A

2

3

V

P

A

2

7

V

P

A

3

3

V

P

A

3

7

V

P

A

4

3

V

P

A

4

7

V

P

B

0

D

V

P

B

1

4

V

P

B

1

8

V

P

B

2

3

V

P

B

2

7

V

P

B

3

3

V

P

B

3

7

V

P

B

4

3

V

P

B

4

7

H

P

C

1

1

H

P

C

1

5

H

P

C

1

9

H

P

C

2

4

H

P

C

2

8

H

P

C

3

4

H

P

C

3

8

H

P

C

4

4

H

P

C

4

8

H

P

D

1

2

V

P

D

1

6

V

P

D

2

1

V

P

D

2

5

V

P

D

2

9

V

P

D

3

5

V

P

D

3

9

V

P

D

4

5

H

P

D

4

9

H

P

E

1

3

H

P

E

1

7

H

P

E

2

2

H

P

E

2

6

H

P

E

3

2

H

P

E

3

6

H

P

E

4

2

H

P

E

4

6

V

P

F

0

L

U

x

y


[image: image11.wmf]6268

0

Fri Feb 11 16:30:19 2005    O:\diforb\tevatron\05feb032239\ (D:\Optics\BPM_Viewer\Tevatron.cfg, N_c-s=3)

          

1.25

-1.25

normalized dif. orbit

S[m]          

Legend:

H

P

F

0

L

D

V

P

F

1

4

V

P

F

1

8

V

P

F

2

3

V

P

F

2

7

V

P

F

3

3

V

P

F

3

7

V

P

F

4

3

V

P

F

4

7

V

P

A

0

D

V

P

A

1

4

V

P

A

1

8

V

P

A

2

3

V

P

A

2

7

V

P

A

3

3

V

P

A

3

7

V

P

A

4

3

V

P

A

4

7

V

P

B

0

D

V

P

B

1

4

V

P

B

1

8

V

P

B

2

3

V

P

B

2

7

V

P

B

3

3

V

P

B

3

7

V

P

B

4

3

V

P

B

4

7

H

P

C

1

1

H

P

C

1

5

H

P

C

1

9

H

P

C

2

4

H

P

C

2

8

H

P

C

3

4

H

P

C

3

8

H

P

C

4

4

H

P

C

4

8

H

P

D

1

2

V

P

D

1

6

V

P

D

2

1

V

P

D

2

5

V

P

D

2

9

V

P

D

3

5

V

P

D

3

9

V

P

D

4

5

H

P

D

4

9

V

P

E

1

2

V

P

E

1

6

V

P

E

2

1

V

P

E

2

5

V

P

E

2

9

V

P

E

3

5

V

P

E

3

9

V

P

E

4

5

H

P

E

4

9

x1

y1

x2

y2

[image: image12.wmf]6268

0

Fri Feb 11 16:32:04 2005    O:\diforb\tevatron\04aug050125\ - O:\diforb\tevatron\05feb032239\ (D:\Optics\BPM_Viewer\

          

0.5

-0.5

normalized dif. orbit

S[m]          

Legend:

H

P

F

0

L

D

V

P

F

1

4

V

P

F

1

8

V

P

F

2

3

V

P

F

2

7

V

P

F

3

3

V

P

F

3

7

V

P

F

4

3

V

P

F

4

7

V

P

A

0

D

V

P

A

1

4

V

P

A

1

8

V

P

A

2

3

V

P

A

2

7

V

P

A

3

3

V

P

A

3

7

V

P

A

4

3

V

P

A

4

7

V

P

B

0

D

V

P

B

1

4

V

P

B

1

8

V

P

B

2

3

V

P

B

2

7

V

P

B

3

3

V

P

B

3

7

V

P

B

4

3

V

P

B

4

7

H

P

C

1

1

H

P

C

1

5

H

P

C

1

9

H

P

C

2

4

H

P

C

2

8

H

P

C

3

4

H

P

C

3

8

H

P

C

4

4

H

P

C

4

8

H

P

D

1

1

H

P

D

1

5

H

P

D

1

9

H

P

D

2

4

H

P

D

2

8

H

P

D

3

4

H

P

D

3

8

H

P

D

4

4

H

P

D

4

8

H

P

E

1

1

H

P

E

1

5

H

P

E

1

9

H

P

E

2

4

H

P

E

2

8

H

P

E

3

4

H

P

E

3

8

H

P

E

4

4

H

P

E

4

8

x1

y1

x2

y2


[image: image13.wmf]6268

0

Fri Feb 11 16:53:56 2005    O:\diforb\tevatron\05feb032239\ (D:\Optics\BPM_Viewer\Tevatron.cfg, N_c-s=3)

          

1

-4

dispersion[mm]

S[m]          

Legend:

H

P

F

0

L

D

V

P

F

1

4

V

P

F

1

8

V

P

F

2

3

V

P

F

2

7

V

P

F

3

3

V

P

F

3

7

V

P

F

4

3

V

P

F

4

7

V

P

A

0

D

V

P

A

1

4

V

P

A

1

8

V

P

A

2

3

V

P

A

2

7

V

P

A

3

3

V

P

A

3

7

V

P

A

4

3

V

P

A

4

7

V

P

B

0

D

V

P

B

1

4

V

P

B

1

8

V

P

B

2

3

V

P

B

2

7

V

P

B

3

3

V

P

B

3

7

V

P

B

4

3

V

P

B

4

7

H

P

C

1

1

H

P

C

1

5

H

P

C

1

9

H

P

C

2

4

H

P

C

2

8

H

P

C

3

4

H

P

C

3

8

H

P

C

4

4

H

P

C

4

8

H

P

D

1

2

V

P

D

1

6

V

P

D

2

1

V

P

D

2

5

V

P

D

2

9

V

P

D

3

5

V

P

D

3

9

V

P

D

4

5

H

P

D

4

9

V

P

E

1

2

V

P

E

1

6

V

P

E

2

1

V

P

E

2

5

V

P

E

2

9

V

P

E

3

5

V

P

E

3

9

V

P

E

4

5

H

P

E

4

9

x

y


Comparison of dispersion data at low-beta
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Comparison of differential orbit data at low-beta; data for y2 were not measured at Feb. 07, 2005. Difference between measurements is close to the measurement errors.

Helices

Pre-shutdown voltages (some 4% higher than cited):

B11H
B17H
C49H
B11V
C17V
C49V
D11H
D48H
A49H
D11V
A17V
A49V

105
44.5
102.8
110
57.4
103.2
96
58.1
102.9
115
29.5
86.8

· A49V provides main separation at the nearest parasitic IP upstream B0, but its voltage could not be raised due to already high voltage at D11V, new D17V separator helped to increase A49V and separation at that point:

Present voltages:

B11H
B17H
C49H
B11V
C17V
C49V
D11H
D48H
A49H
D11V
D17V A17V
A49V

99.43
43.33
100
100
54.37
94.8
96.15
64.75
100
100
92.7
40
100

· Installation of new separators (B48V, B48H, position of the new horizontal separator in the long arc not chosen yet) would allow to choose optimum separation angle at the nearest parasitic IPs in order to minimize excitation of the 5th order resonances.

· Now that all the separators have the polarity switches the injection helix can be improved (not very urgent since the losses at 150 can be made low by adjusting tunes and chromaticities)

Radial Separation with Collision Helix
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Radial separation vs distance from B0 (design optics)

Radial separation with D17V separator (design optics)
Conclusions

1. We can see small optics changes after the shutdown. It does not have significant operational implications and we can leave with this for a while.

2. We plan to improve optics model and accuracy of the optics measurements in a few months after the Tevatron BPM upgrade will be finished.
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