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ü Motivation/goals  for the Luminosity measurements  

ü Techniques used by the Tevatron Accelerator  

ü Techniques used by the CDF and D0 experiments 

ü Uncertainties, crosschecks and calibrations 

ü Challenges and lessons learned 

ü Conclusion 
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Motivation for Luminosity Measurements  
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ü Cross sections for Standard Model and beyond the 

Standard Model processes and for New Physics.  

ü Monitor the performance of the accelerator and 

implement adjustments as needed. 

ü Provide with bunch by bunch luminosity 

measurements useful diagnostics for the accelerator as 

well as for the modeling of underlying event 

backgrounds.  
 



Vaia Papadimitriou 
INSTR08, 02/28/08 

The Tevatron  Accelerator Complex  

 

 

ü Absolute luminosity measurements by the machine based on 

the measurements of beam parameters  (15-20% uncertainty). 

ü Real-time relative luminosity measurements performed by 

CDF and D0 which are then normalized to the inclusive, 

inelastic proton-antiproton cross section 

(~ 6% uncertainty). 



Celebrating 

the 25th Anniversary of the First Tevatron Collisions 
December 17, 2010 
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Tevatron Performance  

ü First Collisions in October, 1985 ; Run -1, 1987 ; Run 0, 1988-89 

ü Tevatron  (Run I 1992 - ���������œL dt  = 110 pb-1 ): 

�� p  « pbar at Õs = 1.8 TeV,  3.5 ms between collisions, 6 x 6 bunches 

ü Tevatron  (Run II 2002 - �3�U�H�V�H�Q�W�����œL dt  = ~ 10 fb -1 ): 

�� p  « pbar at Õs = 1.96 TeV, 396 ns between collisions, 36 x 36 bunches  

Best 4.02 x 1032 cm-2s-1 

April 16, 2010 

12.2 pb-1 delivered per experiment 
in one store, April 17, 2010  
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