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Boiling Runs
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Target RunNo ps4 Pre-scale Current (𝝁A) Duration (min) Events Events*ps (k)

LH2

1514 0 1 5 10 1023966 1024
1515 2 3 10 10 912408 2736
1516 3 5 15 10 751598 3758
1517 4 9 25 15 811950 7308

LD2

1518 7 65 40 15 521346 33884
1519 6 33 25 10 485796 16031
1520 6 33 18 10 289841 9563
1521 5 17 10 10 328346 5581
1522 4 9 5 10 345025 3105

Carbon

1523 4 9 35 10 180135 1621
1524 3 5 35 10 156607 783
1525 3 5 40 10 187356 937
1526 3 5 25 10 144809 724
1528 2 3 15 10 153366 460
1530 0 1 5 15 190627 190



Boiling Yield Analysis
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Ø Fill all the BCM4A scaler current readouts into a 1-D histogram à Gaussian Fitting à Get 𝐼 and 𝜎
Ø Use 𝐼 − 3𝜎 𝜇A cut to calculate the charge for each run
Ø Apply the same cut when selecting El-REAL events

                     Scaler Yield                             Non-tracking Yield                        Tracking Yield

scaler_htrig4 − scaler_edtm

charge

# of events × ps-factor

charge × LT

# of events × ps-factor

charge × LT × track_eff

Cuts for event selection:
Ø Beam current cut
Ø Non-edtm
Ø npeSum>2 
Ø 0.6<etotnorm<1.5

Cuts for scaler counting:
Ø Beam current cut

LT = #	#$	%&%'()
)*+,%-_/(-012	3	)*+,%-_%4(5	

×	ps − factor

Cuts for event selection:
Ø Beam current cut
Ø Non-edtm
Ø npeSum>2 
Ø 0.6<etotnorm<1.5
Ø gtr_dp ≤ 10
Ø vtx_𝑧 ≤ 4
Ø vtx_ok and gtr_ok
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Charge normalized El-Real events(Carbon)
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Charge normalized El-Real events(Carbon)
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Charge normalized El-Real events(LH2)
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Charge normalized El-Real events(LD2)
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Boiling Yield Analysis
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With 5 𝜇A run Without 5 𝜇A run

% in 100𝜇A Scaler Non-Tracking Tracking Scaler Non-Tracking Tracking

Carbon 5.188 5.655 5.300 2.398 3.532 3.234

LH2 3.887 1.621 2.228 0.599 -1.245 -0.109

LD2 1.945 -1.649 -2.156 0.557 -3.032 -3.542

The Maximum current for LH2 is 25 𝜇A ?



Low Current BCM4A Calibration

9

The formula to calculate the BCM4A current:

𝐼67829 =
𝑠𝑐𝑎𝑙𝑒𝑟:;<< ÷ 𝑇𝑖𝑚𝑒:;<< − (−1605)

9570

Charge normalized El-Real events(Carbon)
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Charge normalized El-Real events(Carbon)
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The formula to calculate the BCM4A current:

𝐼67827 =
𝑠𝑐𝑎𝑙𝑒𝑟:;<< ÷ 𝑇𝑖𝑚𝑒:;<< − 250

1332

Charge normalized El-Real events(Carbon)
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Charge normalized El-Real events(Carbon)
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Carbon Scaler Yield Slope vs. BCM4C Offset

y = -30.6289 x + 10
 / NDf = 0.171 / 82χ

Carbon Scaler Yield Slope vs. BCM4C Offset

𝐵𝐶𝑀4𝐴_𝐺𝐴𝐼𝑁 = 9570 𝐵𝐶𝑀4𝐶_𝐺𝐴𝐼𝑁 = 1332

When changing the =>>?@A
B9CD

 value, different BCM has similar behavior. 
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Fit result: y = -0.0006x + 1.0201
 / NDf = 47.844 / 182χ

Charge normalized DVCS events(LH2) / Mean value

Possible Improvements
Ø Use correct BCM offset to calculate the charge
Ø Calculate LT in a more accurate way
Ø Apply new NPS CAL calibration coefficients
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Charge normalized El-Real events(Carbon)
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Directly from the report file
(“HMS TRIG4 Computer Live Time”)

LT = #	#$	%&%'()
)*+,%-_/(-012	3	)*+,%-_%4(5	

× ps-factor
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