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BCM/Unser Calibration Update — Overview

1. BCMs At A Glance: Which BCM?
2. Fit refinements
3. Next Steps
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BCM Personalities at a glance

BCM1 BCM2 BCM4A BCM4B BCMAC

Saturation ~ 30 uA (Based on
calibrations
from earlier
run periods)
~ 60 uA

Stability Unstable at  ~1% gain 15-20% gain
few % level  change change!

Thermal BCM1/2 BCM1/2 BCM4A,B,C BCM4A,B,C BCM4A,B,C
Ana/Dig Digital Digital Analog Analog Analog

BCMs 2 and 4A have both range and stability,
but 4A is the best to use.
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Which BCM?

« BCM1 is known to be unstable at the 1% level.

« BCM2 had a failed thermocouple and there’s evidence of a small gain drift early
in the run period (~ 0.8%)

« Some instability can be seen by plotting helicity scalers of BCM2/BCM1:

Ratio of BCMs: 2/1 using helicity scalars during NPS
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Which BCM?

* On the other hand, BCM4B saturates around 25 uA, and BCM4C
had large gain steps twice during experiment!

Ratio of BCMs 4c/4a versus Run Number during NPS
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Which BCM?

» Solution: use BCM4A for normalization.
v’ Stable gain, offset throughout the year.
v No saturation issues in our current range.

» Fine tuning calibrations for BCMs 2 and 4C can be done in the
replay, but using BCM4A is the most straightforward.
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Analysis Plots & Code Expansion

Below: Example 4 Panel Plots used in analysis

(Run 1422, BCM2)

Frequency vs Unser (Clipped)
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To refine the fits, |
reorganized the existing
code to output the rates,
currents, times, errors,
signal-to-noise, standard
deviation, and decision
(KEEP/REMOVE) for each
point. This retained the
residual analysis plots while
guantifying the standard
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deviation and SNR. It also
allowed for a more
streamlined analysis.
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Fit Probability

Run Number | Date | Chi?/ndf Fit Probability | Notes

1422

2157
3346
3588
3821

4710

6145
6813

Sept 25, 2023

Oct 23, 2023
Nov 29, 2023
Dec 12, 2023
Jan 23, 2024

Feb 25, 2024

April 22, 2024
May 12, 2024

BCM/Unser Calibration

0.35

0.73
0.81
0.009

0.0003

0.205
0.36

Gain & Offset very close to global
fit values;

Replay used these throughout
experiment

Not used — bad run

Using RMS Unser noise restores
reasonable p-value

Using RMS Unser noise restores
reasonable p-value
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Calibration Runs vs Global Weighted Fit (BCM 2)

BCM2: Gain vs Run (April 2025 Refit)
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Calibration Runs vs Global Weighted Fit (BCM 2)
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Calibration Runs vs Global Weighted Fit (BCM 4A)

BCM4A: Gain vs Run (April 2025 Refit)
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Calibration Runs vs Global Weighted Fit (BCM 4A)
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To Do: What are these runs?

Ratio of 4Ah/2h Frequency vs Run Number during NPS

15
[ ]
4Ah/2h vs Run
11 ®
105 ® Run 2982 5 o ° °
@
1 ufabes ‘ o wd ¢ .
0.95 $ Run3002 *
0.9 ° e °
o
0.85 . . o
0.8 o ®
e 8 ° e
2800 2850 2900 2950 3000 3050 3100 ° o ° o’ e
o [ ]
° ® °
11 ° [ o o0 °
.‘ e
®e 00 o ii
. 04‘;.. . ‘h. q.. o %
S
[ ]
°
0.9
[ ]
$
0.8 ®
0.7 |
1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500

BCM/Unser Calibration

7000 7500

13 .@Ron Lab



To Do:

* Finish Bob Michael’s study of 4A/2 Helicity rates

* Adjust data points to achieve reasonable probability in global fits.
* Understand offset with respect to luminosity studies.

* Update nps_replay calibration to reflect new understanding.

* Thank you!

BCM/Unser Calibration 14 Jef: ff;'gon Lab



Extra: Compare to Pass 1 Fit

BCM2: Gain vs Run (April 2025 Refit)
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BCM2: Gain vs Run with 1% Bounds
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Extra: Compare to Pass 1 Fit

BCM4A: Gain vs Run (April 2025 Refit)
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BCM4A: Gain vs Run with £1% Bounds

9750+
97 00 [ e e e e e e e e e e e e e e e e e s
9650
<
QR ereshessrsesnsbansensisnsnessasbesne Bassbussnsesbrresssenseselesnschassesnsesssessssnshessssasssnssnssesis
i 9600 F
c
B 9550+
L e et ST ! S e SR S S
----- Global Gain = 9603.1
=== -1% Bound
9450 ___ 1% Bound
BCM4A Gain = dGain
2000 3000 4000 5000 6000 7000
Run Number
BCM4A: Offset vs Run with £0.1UA Bounds
0 -
—500r+
e 1010 e e
! _1500}
o bbb e e e e
' —2000F
|
—2500
—3000¢f ----- Global Offset = -1864.9
=== -0.1pA Bound
—3500} —-- +0.1pA Bound
BCM4A Offset + dOffset
2000 3000 4000 5000 6000 7000

Run Number

Z
Jefferson Lab




BCM/Unser Calibration 17 Jefferson Lab

)



	Slide 1: BCM/Unser Calibration Update for NPS 2023-2024 
	Slide 2: BCM/Unser Calibration Update – Overview
	Slide 3: BCM Personalities at a glance
	Slide 4: Which BCM? 
	Slide 5: Which BCM?
	Slide 6: Which BCM?
	Slide 7: Analysis Plots & Code Expansion
	Slide 8: Fit Probability
	Slide 9: Calibration Runs vs Global Weighted Fit (BCM 2)
	Slide 10: Calibration Runs vs Global Weighted Fit (BCM 2)
	Slide 11: Calibration Runs vs Global Weighted Fit (BCM 4A)
	Slide 12: Calibration Runs vs Global Weighted Fit (BCM 4A)
	Slide 13: To Do: What are these runs?
	Slide 14: To Do:
	Slide 15: Extra: Compare to Pass 1 Fit
	Slide 16: Extra: Compare to Pass 1 Fit
	Slide 17

