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

dE_Rateppirp = dEppyp/ Runtime dRiviggerLrvp = dE _Rateppyp*100ns(= coincidence window)
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Adjusment to dR
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e Forall N, ENE=vAY
e dl taken from calibration of Mott scaler vs BCMOLO02

» dT determined from stability of DAQ clock scaler —

- dT = stability of clock / clock rate
- 100 Hz / 121340 Hz = 0.000824



Determining dl

* Plot BCMScaler (counts) in Mott DAQ against calibrated EPICS
BCMOLO2 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 BCMOLO2 calibration,
determine scaler vs bcm error

BCMScaler = m * BCMOLO2 + b BCMOLO2 =1_0LO2

BCMScaler = S (counts) / T (runtime in second)
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Mott BCM Scaler Counts
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BCMScaler vs OLO2 Calibration

Hott BCH Scaler ws BCHOLOZ
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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 =BCMOLO2*m + b

m = 110129 +/- 6.259
(0.005683%)

= 1136.43 +/- 17.24
(1.517%)
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Some Rate Calculations

1.00, 999.66 0.0008241 0.998606 @ 0.0501377 1336493 1136309 117617 241079 121079 12027 .9 1.00121226
Low-thickness 312.041 0.0008241 1.04832 0.0526324 1199354 1012190 1.18491 242084 12.1586 124861 1.0012511
245.128 0.0008241 0988112 0.049616 1204798 1026189 117403 241.716 1214186 113361 1.00113111

313427 0.0008241 1.03871 0.05321512 1191918 1007436 118312 241636 121374 12528.3 1.00125109

945.751 0.0008241 0980416  0.0492308 1196898 1020439 1172982 242,009 121567 118123 1.0011811

323.551 0.0008241 1.03511 0.0519703 1210356 1024103 1.182086 240921 12.1004 121996 1.0012211

117887167 241575887 4953564243 12098.3833 1.00121129
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Mott Asym

error

Foil Batch
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Rate vs Target Thickness

Rate = A*T+B*T*'T
A =0.18745 + 0.00953
B = 0.0000695 *+ 0.0000172
ChiSquared/NDF = 0.42179
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