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Full Readout Runs
● Full readout runs were taken on optics target at different beam currents.
● Run summary is listed here: https://logbooks.jlab.org/entry/4092726

● 2813 - 5 uA beam
● 2815 - 15 uA beam
● 2817 - 30 uA beam
● 2820 - 45 uA beam

● 5000 events were analyzed for each run.
● See this overview of how the common mode (CM) algorithms work

● https://sbs.jlab.org/cgi-bin/DocDB/private/ShowDocument?docid=429

https://logbooks.jlab.org/entry/4092726
https://sbs.jlab.org/cgi-bin/DocDB/private/ShowDocument?docid=429
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Event Display
● The only way to check if the results are good is by eye.
● Below are some more extreme events to show how each algorithm performs.

● See supporting documents for many event display examples.
● The sorting algorithm fails at high occupancy, because real signal gets included in the average. 
● The Danning algorithm works better but still has issues with low ADC signal pulling the average.
● The Histogramming method works well except for very extreme cases.
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“Correct” CM Value?
● We must choose which setting give the best results by eye.
● We have discovered that the CM baseline gets shifted down in high rate conditions.
● Therefore Andrew had implemented a “rolling CM” average which is used for offline calculations.

● This averages the offline CM calculation to find the correct average instead of the pedestal result
● Below, the rolling CM clearly makes a big difference in the Danning/Histo method.
● Going forward we will use the Histo method with a rolling average as the “correct” value to which 

the other methods will be compared.

No Rolling CM Used Rolling CM Used
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Online CM Calculation
● Online the rolling CM average cannot be used.

● Causes CM to be biased upward, since 5σ cut for Danning/Histo no longer captures the CM.
● Question for Ben – Can we get a rolling CM calculation online?
● Attempt solve this by making the CM window very large for the first iteration.

● Found 30σ looks very good (see event display pdfs).
● This makes the search window ~400 ADC instead of ~50 ADC.

● Danning method has a danger of biasing positive from this.
● Histogramming method still remains robust, since this only creates more bins.
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CM Histogramming

Bin Width

Step Size

Histogramming Example
● Online the rolling CM average cannot be used
● From pedestal runs

● Step Size = 2 ADC
● Bin Width = 40 ADC

● From rolling CM
● Step Size = 10
● Bin Width = 100

● Prompted me to test different combinations
● Below we see that larger bin widths give better results
● Step size causes negligible changes, unless its extremely large 
● This is because a larger bin width allows the step with the 

“correct” CM to capture more events, so it’s more likely the 
algorithm would return this result.

45 uA Run on Carbon Foils
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CM Comparisons
● Online Danning method (currently in use) has a large offset for high rate events.
● It is better to use a larger cut for the Danning method or the Histogramming method.
● All plots below are for modules 0, see supporting documents for all modules.

Danning Online Using 5σ Cut Danning Online Using 30σ Cut

Hist Online Using 30σ Cut
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Conclusions
● For GEN the rates should be low enough that no changes are needed.
● For future experiments using a larger cut with the Danning method is needed at a minimum.
● Histogramming method should be implemented if possible.

● Method should also be set to use larger bin widths as demonstrated on page 6.
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