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Recall: Store 3948 was the store in which CDF was unable to turn on their detector for about 2.25 hours.  What was the delivered integrated luminosity?  Assuming the functional form that has produced excellent fits to every other store:

 

L(t) = L(0) * exp ( -t/τ(t) )

Where: τ(t) = τ(0) + c1 * t c2
 

The best guess for the initial luminosity at CDF has been stated to be 106 E30.

 

Fitting to this functional form yields:

 

Fit 1:

	Parameter
	Value
	Units
	Error

	L(0)
	106.18
	E30
	0.05

	τ(0)
	2.4988
	Hours
	0.03

	C1
	3.0827
	
	0.02

	C2
	0.43418
	
	0.001

	Integrated
	4062.7
	nb-1
	

	χ2/DOF
	2.083
	
	


 

This assumes that the error on the 103E30 input value is the same as the error on all other CDF readings, 0.15E30.  Changing this error value to 0.6E30 yields this fit:

 

Fit 2:

	Parameter
	Value
	Units
	Error

	L(0)
	108
	E30
	0.16

	τ(0)
	1.784
	Hours
	0.07

	C1
	3.4061
	
	0.02

	C2
	0.4169
	
	0.001

	Integrated
	4066.3
	nb-1
	

	χ2/DOF
	2.039
	
	


 

Additionally, if the point t=0 is removed altogether, then the fit yields L(0) = 112.05, integrated = 4072.4.

 

“Fit 1” is the conservative (and probably a better) choice.  But there is an indication from these fits that a larger initial luminosity is justifiable.

 

A spreadsheet is attached to this document.  This spreadsheet gives numerical details and a chart of these three fit results, with a comparison to the actual data.

