Description of Lifetime Plot in the Shot Scrapbook
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We generate three lifetime plots and send them to the Shot Scrapbook for each successful store. The goal is to separate beam and luminosity lifetime due to beam-beam collision from other reasons (like emittance growth, vacuum, scraping, etc.). The plots give bunch-by-bunch information. 

The bunch-by-bunch luminosity lifetime plot:

Figure 1 is an example of luminosity lifetime plot. The variables in this plot are:
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: Total luminosity lifetime measured at CDF.

b) 
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: Luminosity lifetime due to beam-beam collision (“burn”).[1]
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: Luminosity lifetime due to other reasons than beam-beam collision (“un-burn”).

Figure 1: CDF Luminosity lifetime vs. Proton bunch number

Here 
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 is exponential fitted lifetime for the measured luminosity at the first two hours of the store.  
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 is calculated from Proton/Pbar luminous lifetime 
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The bunch-by-bunch Proton/Pbar lifetime plot:

Figure 2, 3 show examples of Proton/Pbar lifetime plots. The variables in the plots are:
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: Measured Proton/Pbar lifetime for the first 2 hours of store.
b) 
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: Proton/Pbar luminous lifetime due to beam-beam collision.
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: Proton/Pbar non-luminous lifetime.
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 are the exponential fitted CDF/D0 luminosities at t=0. 
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are the exponential fitted Proton/Pbar intensities at t=0
. 
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 is the effective HEP interaction cross section. The luminous beam “burn” rate is
:


[image: image24.wmf](

)

]

s

/

particle

[

1000

*

L

L

*

effCross

dt

dN

0

D

CDF

+

=


The Proton and Pbar luminous lifetimes are:
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The non-luminous lifetime can be calculated from total lifetime and luminous lifetime:
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Figure 2: Proton lifetime vs. bunch number

Figure 3: Pbar lifetime vs. bunch number

The relevant class and methods are:
Class TeVLumLifesHEPFromD44 (inside package gov.fnal.controls.applications.osdaphysics.

Method getLuminosityEarlyLifeFit(jb) does the exponential fit for the first 2 hours CDF luminosity. The results are CDF luminosity at t = 0: 
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, and luminosity lifetime:
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Method getLuminosityEarlyLifeFitD0 (jb) does the exponential fit for the first 2 hours D0 luminosity. The results are D0 luminosity at t = 0: 
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Method getProtonEarlyLifeFit (jb) does the exponential fit for the first 2 hours Proton intensity. The results are Proton intensity at t = 0: 
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Method getPbarEarlyLifeFit (ia) does the exponential fit for the first 2 hours Pbar intensity. The results are Pbar intensity at t = 0: 
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Reference:






� For Proton bunch jb, Pbar bunch ia=jb+24. If ia>35, ia=ia-36.


� All fits are done using first two hours measured data.


� For Proton bunch jb, � EMBED Equation.3 ���[jb] and � EMBED Equation.3 ���[jb] are used in the equation. For Pbar bunch ia, � EMBED Equation.3 ���[ia+12] and � EMBED Equation.3 ���[ia+24] are used in the equation. If ia+x>35, ia+x=ia+x-36.





[1] Elliott S McCrory, “Luminosity Burn Rate”, Beams-doc-1353
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