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Store SummaryStore Summary
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Store SummaryStore Summary
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Recent History of Separator SparksRecent History of Separator Sparks

Quench, store lossSpark0.312/12B11V

Quench, store lossRan to 0V (Scrape)012/12A49H

Emit growth, lum lossSpark (squeeze)012/11B17H

Emit growth, lum lossSpark (squeeze)012/9B17H

Quench, store lossSpark9.912/8D11V

Emit growth, lum lossSpark2.712/8D11H

Emit growth, lum lossSag1.412/8A49V

Quench, store lossSpark3.312/7C49V

Emit growth, lum lossSpark1.412/7D11H

Emit growth, lum lossSpark during scrape012/7D11H
ResultOccurenceTime (hr)DateSeparator
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History of Separator SettingsHistory of Separator Settings
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Separator SummarySeparator Summary
Separator Sparks seem to be random

Except D11 Separators got vented during the shutdown and were not baked
• Rash of D11 sparks early on
• Seems to have been conditioned

Some of the quenches dues to these sparks would have been MUCH more serious 
had it not been for the new over-sampling of the QPM system that was put in by 
EE support

Voltage on separators are very close to pre-shutdown values
The big difference:

We put polarity switches on all the separators during the shutdown so that we 
would be able test the pbar helix with protons.
We think that switching the polarity on the separators might cause the 
separators to be de-conditioned.

• Used the polarity switches extensively during startup
– Observed large sparking rates 
– also started up fast so we had little time to condition

• Ran a bad script this weekend that reversed some of the polarity switches.
– One of the switches that got reversed caused the store loss today.

Plan
We ran alternate periods of conditioning and 14x0 stores for 16 hours (or more)
Do not flip separator polarity until we understand if this is what is causing the 
sparks
Try to understand if flipping switch causes sparks

• Test setup?, etc..
Back down 10% on helix as a last option
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FY05 Integrated LuminosityFY05 Integrated Luminosity
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FY05 Peak LuminosityFY05 Peak Luminosity
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Integrated LuminosityIntegrated Luminosity
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Integrated Luminosity and Store Hours per WeekIntegrated Luminosity and Store Hours per Week

5 Store Running Average
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FY05 Average Store Hours per WeekFY05 Average Store Hours per Week
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Peak Luminosity and Peak Luminosity and PbarPbar EfficiencyEfficiency

5 Store Running Average
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ColliderCollider Transmission Efficiency*Transmission Efficiency*
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Data Summary TableData Summary Table
L u m i n o s i t y  P a r a m e t e r s

P a r a m e t e r
 L a s t  
S t o r e  

 B e s t  
S t o r e  

 L a s t  1 0  
S t o r e s  

( A v e )  

 B e s t  1 0  
S t o r e s  

( A v e )  
 F Y  

A v e r a g e  
 P r e v i o u s  

F Y  

 F Y  E n d  
G o a l  

( D e s i g n )  

 F Y  E n d  
G o a l  

( B a s e )  
I n i t i a l  L u m i n o s i t y  ( A v e r a g e ) 5 0 . 1 1 0 2 . 8 5 5 . 9 8 7 . 6 4 0 . 9 7 1 . 1 9 6 . 1 8 0 . 7 x 1 0 3 0 c m - 2 s e c - 1

I n t e g r a t e d  L u m i n o s i t y  p e r  S t o r e  ( A v e r a 4 4 4 . 5 4 2 4 0 . 9 1 4 9 1 . 7 3 2 9 6 . 4 1 1 3 8 . 5 2 6 6 0 3 3 6 9 3 1 9 0 n b - 1

L u m i n o s i t y  p e r  w e e k  ( A v e r a g e d )  -   -  0 . 9  -  6 1 1 . 8 1 6 . 8 1 2 . 7 p b - 1

S t o r e  L e n g t h 3 . 2 3 2 . 4 1 6 . 1 2 7 1 5 . 1 2 5 . 1 2 0 2 5 H o u r s
S t o r e  H o u r s  p e r  w e e k  -   -  9 . 3  -  7 9 . 3 1 1 1 1 0 0 1 0 0 H o u r s
S h o t  S e t u p  T i m e 2 . 8 2 . 4 3 2 . 6 3 . 1 2 . 6 2 . 6 2 . 6 H o u r s

T E V A T R O N  P a r a m e t e r s

P a r a m e t e r
 L a s t  
S t o r e  

 B e s t  
S t o r e  

 L a s t  1 0  
S t o r e s  

( A v e )  

 B e s t  1 0  
S t o r e s  

( A v e )  
 F Y  

A v e r a g e  
 P r e v i o u s  

F Y  

 F Y  E n d  
G o a l  

( D e s i g n )  

 F Y  E n d  
G o a l  

( B a s e )  
P r o t o n s  p e r  b u n c h 2 2 5 . 1 2 4 5 . 8 2 2 0 . 9 2 4 9 . 1 1 9 0 . 5 2 4 7 . 4 2 6 0 2 6 0 x 1 0 9

A n t i p r o t o n s  p e r  b u n c h 2 3 . 5 4 3 . 2 2 3 . 2 3 5 . 9 1 9 . 7 3 0 . 1 4 2 3 4 x 1 0 9

P r o t o n  E f f i c i e n c y  t o  L o w  B e t a 6 1 8 5 6 6 . 8 7 7 5 5 . 8 7 7 . 4  -   -  %
P b a r  T r a n s f e r  e f f i c i e n c y  t o  L o w  B e t a 5 8 8 6 6 6 . 1 8 0 . 9 6 2 . 8 7 3 . 7 7 6 7 4 %
H o u r G l a s s  F a c t o r 0 . 6 0 . 7 0 . 7 0 . 7 0 . 7 0 . 7 0 . 6 0 . 6
I n i t i a l  L u m i n o s i t y  L i f e t i m e 0 0 0 0 0 0 0 0 h o u r s
A s y m p t o t i c  L u m i n o s i t y  L i f e t i m e 0 0 0 0 0 0 0 0 h o u r s
E f f e c t i v e  E m i t t a n c e 1 6 . 9 1 6 . 9 1 5 . 5 1 7 1 4 . 7 1 7 . 9 1 8 . 5 1 7 π - m m - m r a d

A n t i p r o t o n  P a r a m e t e r s

P a r a m e t e r
 L a s t  
S t o r e  

 B e s t  
S t o r e  

 L a s t  1 0  
S t o r e s  

( A v e )  

 B e s t  1 0  
S t o r e s  

( A v e )  
 F Y  

A v e r a g e  
 P r e v i o u s  

F Y  

 F Y  E n d  
G o a l  

( D e s i g n )  

 F Y  E n d  
G o a l  

( B a s e )  
Z e r o  S t a c k  S t a c k  R a t e 9 . 5 1 3 9 . 4 1 2 . 5 8 . 9 1 2 . 9 2 4 . 5 1 4 x 1 0 1 0 / h o u r
N o r m a l i z e d  Z e r o  S t a c k  S t a c k  R a t e 1 . 8 2 . 4 1 . 9 2 . 4 1 . 9 2 . 3 3 . 1 2 . 3 x 1 0 - 2 / h o u r
A v e r a g e  S t a c k i n g  R a t e 4 . 6 6 . 8 5 . 6 6 . 3 5 . 6 6 . 2 1 0 . 1 6 . 6 x 1 0 1 0 / h o u r
S t a c k i n g  T i m e  L i n e  F a c t o r 6 5 . 8 9 2 . 6 7 4 . 7 8 0 . 3 7 5 . 9 7 7 . 9 7 5 7 5 %
S t a c k  S i z e  a t  Z e r o  S t a c k  R a t e 3 3 8 . 3 2 8 4 . 4 7 3 7 . 5 2 9 9 . 8 5 0 5 . 5 3 2 5 . 8 3 0 0 3 0 0 x 1 0 1 0

P r o t o n s  o n  T a r g e t 4 . 9 5 . 4 5 5 . 2 4 . 6 5 . 3 8 6 . 2 x 1 0 1 2

S t a r t  S t a c k 1 5 6 . 1 1 9 8 1 2 7 . 3 1 7 8 . 9 1 2 2 . 9 1 6 1 . 4 2 1 6 1 8 1 x 1 0 1 0

E n d  S t a c k 1 0 . 6 1 7 7 . 8 1 8 6 . 8 1 3 . 8 1 5 1 5 x 1 0 1 0

U n s t a c k e d  P b a r s 1 4 5 . 5 1 8 1 1 1 9 . 5 1 6 0 . 9 1 1 6 . 1 1 4 7 . 6 2 0 1 1 6 6 x 1 0 1 0
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Stack Size PotentialStack Size Potential
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StudiesStudies
Pbar Studies

12/8/2004 1.0 D/A adjustments during shot setup
12/8/2004 0.8 Flying wires

1.8 Sum for week
1.8 Sum for year
1.8 Average per week

TEV Studies
12/8/2004 7.0 D0 aperture and orbit adjustments
12/8/2004 3.0 Vertical damper check-out
12/8/2004 1.2 Bumper magnet check-out
12/10/2004 1.0 End of store, D0 IP orbit adjustment, phase 1
12/10/2004 0.5 End of store, Flying wires (thick vs. thin)
12/10/2004 0.8 A48 collimator position check
12/10/2004 7.5 D0 IP adjustment, phase 2 (implementation, transition through squeeze)

21.0 Sum for Week
21.0 Sum for Year
21.0 Average per week

Recycler Pbar Tax for the Week = 5%
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Short Term PlanShort Term Plan
Proton Source

Continue to turn up batch intensity for stacking
Tune for better efficiency for Mini-Boone
Support Slip-Stacking commissioning with cogging studies

Main Injector
Commission slip-stacking on stacking cycles
Increase intensity and efficiency on coalescing

Pbar Source
Increase stacking rate

• Increase Debuncher aperture
• Optimize Debuncher cooling
• Beam Based Alignment of the D/A line

Recycler
Prepare for Mixed Pbar Source shots for next week

Tevatron
Get a hold of the separator spark problem
Optimize collision points (alpha bumps, separator scans, etc..)
Determine the plan for centering orbit through both detectors

• Correctors
• Low Beta quad moves
• Will make the low beta moves in mid-January
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D/A Line UpdateD/A Line Update

Did an initial tune-up of the line using beam-based 
alignment

Got nominal performance
Not satisfied with the state of the instrumentation

• Noisy
– Had low intensity
– Need to develop more sophisticated plot averaging

• D/A SEMS still not functioning properly

After instrumentation is improved we will do 
another pass

Map septa channel apertures
Find minimum kicker voltages
Beam base align the line
Measure the lattice transfer function
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D/A Line UpdateD/A Line Update

Focused this week on optimizing Debuncher
transverse cooling

Developed a new technique to optimize phasing
Commissioned gain ramping

Bands 1 & 2 Bands 3 & 4
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DebuncherDebuncher Transverse Cooling Gain RampingTransverse Cooling Gain Ramping
Gain Ramping On & Off

Transverse Emittance vs Debuncher Gain
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