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Tevatron Luminosity 

•  β* (28 cm) is limited by aperture in triplets, orbit stability, 
and H (0.59) 

•  τL (5 h) in the absence of beam‐beam effect is determined 
by luminosity and IBS. Beam‐beam accounts for 5‐7% loss 
of integral 

•  Na (80‐90 ×109) and εa (7‐8 mm mrad) are determined by 
–  Stacking rate 
–  Beam‐beam tune spread in proton beam (ξ=0.02, ~Na/εa) 
–  Proton losses in squeeze (long‐range beam‐beam) 

•  Np (2.7‐2.8 ×1011) and εp (18 mm mrad) are determined by 
–  Upstream machines 
–  Beam‐beam effect in pbar beam (ξ=0.025, parasiVc separaVons) 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Luminosity Integral 
•  Nominal configuraVon: 
Taking the average stacking rate of 24.5×1010/h, unstashing fracVon 0.95, pbar 

transfer efficiency Recycler to LowBeta 0.82, shot setup Vme 1h, store length 
17h, yields 
–  Stash size 400×1010 

–  L0=3.5×1032 cm‐2 s‐1 

–  Luminosity per store 8.5 pb‐1 (with 5% beam‐beam) 
–  Luminosity per week 79 pb‐1 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Change  Performance  Weekly Integral (pb‐1) 

T=19h  Stash 450×1010, L0=3.8×32  82 (+4%) 

εa=6 mm mrad (no PBJ)  L0=3.67×1032  80.5 (+2%) 

Stacking rate 22×1010/h 
(‐10%), T=19 

Stash 400×1010, L0=3.5×1032  75 (‐5%) 

Np=3.3×1011 (+20%)  L0=4.2×1032  90 (+14%) 

Stacking rate 22×1010/h 
(‐10%), Np=3.6×1011 (+30%) 

Stash 365×1010, L0=4.0×1032  85 (+8%) 



QuesVons 

•  Is it possible to integrate luminosity at current rate with fewer 
pbars by raising Np? 
–  Can MI deliver higher bunch intensity? 

•  No, if you request the same emieances (would require improvements in Booster) 

•  Yes, if you sacrifice e.g. longitudinal emieance 

–  What is the current single bunch intensity limit due to collecVve 
instabiliVes? 

–  I’m assuming that smaller pbar intensity will benefit proton losses up 
the ramp and through the squeeze. 

–  Are pbar losses on ramp and in squeeze going to increase? So far we 
don’t see a sign of a limit. 

–  Is it possible to operate with large Np at present working point? 
•  Can we increase separaVon at first parasiVcs, e.g. by opVmizing opVcs (this would 

reduce stopband width)? 
•  Can we decouple beeer on pbar helix (open tune space)? 
•  Proposed study: on a low stash store inject a few bunches with large Np 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Tevatron Tune Working Point 
•  In Run II the w.p. was established at ~0.585, and consideraVons of a 

different w.p. were iniVated in 2005 as a way of increasing 
luminosity 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At the present w.p. the available 
tune space is 3/5‐7/12=0.017 
Beam‐beam tune shiks are 
ξa=0.025 ξp=0.02 


