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Introduction
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Proton beam lifetime dominated by

• Nonlinear IR magnet errors

• Beam-beam interaction

• Parameter modulation 



Introduction
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2008 (b* = 1.0 m, en = 20 mm mrad) 2009 (b* = 0.7 m, en = 18 mm mrad):

(A, t1, t2) = (12.1%, 0.39 h, 12.4 h) (A, t1, t2) = (17.9%, 0.46 h, 7.4 h)

Peak luminosity increase from 35 up to 50x1030cm-2s-1

did not result in higher integrated luminosity.

[Fits over first 3 h.]



Interaction region 10- and 12-pole errors
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10-poles:

2nd allowed harmonic 

in dipoles (DX, D0)

12-poles:

1st allowed harmonic

in quadrupoles (Q1,Q2,Q3)

[IR magnets are shimmed, 

for 250 GeV energy]



Interaction region 10- and 12-pole errors
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L. Rajulapati, Stony Brook 

• Switching off single multipole error has only small effect on DA

• DA must be used with caution in beam-beam problems:

evaluates particles at large amplitudes for which BB is small

[Note: 4D beam-beam model used in simulations, overestimates beam-beam effect.]



Correction method
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Generic scanner (requested by M. Minty, implemented by S. Nemesure)

• scans magnet strength (for list of magnets)

• observes beam loss rate

• minimizes beam loss rate with strength

did almost all work with

Yellow because Blue 

beam loss rate signal 

twice as noisy as Yellow



Correction result
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• scanned correctors always in same order (shown above)

• scan of all 12- and 10-poles takes about 1 h

• removed correctors from scan when stable

• one octupole scan (10986) did not show any improvements



Correction result
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Tested effect of 10- and 

12-pole correctors on 

beam loss rate by 

switching off all correctors

10998



Estimate of luminosity gain
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Summary

• During Run-9 100 GeV p -p operation, used 10- and 

12-pole correctors for the first time operationally

• Correctors were set with automatic scanning procedure 

parasitic to physics stores; procedure converged after a 

few scans (7 scans with fewer and fewer correctors)

• Integrated luminosity gain per store with correction in 

one beam estimated to be about 4%

• No lifetime improvement seen with octupole scan 

(one attempt)
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