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Direct comparison of measured luminosities at CDF and D0 with calculated one, based on  the Sample Bunch Display, 
the Flying Wires and the Synchrotron Light Monitor,   are done on a bunch by bunch and store by store..  

 The plot on the left side documents this direct comparison 
measured vs calculated luminosities, based on CDF data. We 
used the FWs data to compute the emittance. We observe a 
systematic scale factor of about 0.75. We strongly suspect this 
is coming from transverse emittance measurements. While the 
proton bunch intensity is fairly independent of the bunch 
number, larger fluctuations in the anti-proton bunch intensity 
mostly explains the bunch to bunch fluctuation in luminosity. 

On the right, a similar analysis is presented for D0 data. This 
time, the Synchrotron Light Monitor is used to stimate the 
transverse emittances.  Each dots corresponds to a bunch 
measured for approximately 10 minutes.  The scale factor is in 
this case ~ 0.60  The data was taken early May, 2003.

For a given store, bunch by bunch... 

These two figures show that this scale factor depends on the luminosity. On the left side, CDF data obtained from the 
Cerenkov Luminosity Counter, on the right side, data from the D0 Luminosity Counter.

Similar Analysis over ~ 50 stores, for each bunch

Luminosity at D0

Linear Fit gives:
Intercept = 0.9 10-2 +- 0.5 10-3

Slope = 0.603 +- 0.36 10-3
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The measured luminosities can be directly compared to the calculated 
ones, as the Sequenced Data Acquisition system reads data from the 
Synchrotron Light Monitor continuously during the store.

This scale factor is not constant over a store duration.  
The above plot shows that this is true for all bunches.  
 

This scale factor also depends on the anti-proton bunch intensity 
 

 .. and does not depend on the proton bunch intensity.
 

Discussion and Conclusion: Self-consistency between accelerator performance quantities measured by the Tevatron instrumentation 
and what is seen by the experiments has been studied. We are making progress at understanding systematic errors from all these devices.    


