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Calculating Rates and dR
to first order...
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Adjustments to R
● Account for DAQ downtime, same for all four 

detectors

–N_triggers/N_accepted > 1
● Account for unique detector electronics 

downtime, dR_trigger

●
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Adjusment to dR

● For all N,

● dI taken from calibration of Mott scaler vs BCM0L02

● dT determined from stability of DAQ clock scaler – 

– dT = stability of clock / clock rate 
– 100 Hz / 121340 Hz = 0.000824 
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Determining dI
● Plot BCMScaler (counts) in Mott DAQ against calibrated EPICS 

BCM0L02 readback

● Remove points where scaler is counting still, but beam is off; beam is 
on, scaler not counting

● Fit straight line and determine Scaler count vs BCM0L02 calibration, 
determine scaler vs bcm error

BCMScaler = m * BCM0L02 + b         BCM0L02 = I_0L02 

BCMScaler = S (counts) / T (runtime in second) 

Where alpha is absolute uncertainty in BCM0L02 ~1%
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BCMScaler vs 0L02 Calibration

● Red points are all data for 
asymmetry vs thickness and 
asymmetry vs deadtime studies 
(runs 7968 – 8095)

● Green points are cuts on zero 
current, scaler still counting and 
current, scaler not counting

● Blue line is fit to green data

● BCMScaler = BCM0L02 * m + b

● m               = 110129 +/- 6.259         
                   (0.005683%)

● b               = 1136.43 +/- 17.24        
                         (1.517%)

●
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Some Rate Calculations

100 Hz/ 121340 Hz 
 

Alpha here was taken as 5%
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Rates
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Rate vs Target Thickness
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