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Goal of analysis

Comparison of measurements: BRAN vs Experiments luminosity
e Linearity
« Consistency of calibration factor
« Evolution of fill

* Noise level
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Data

Experiments: ATLAS (IP1), CMS (IP5)

Data in timber:

* ATLAS:LUMI_TOT_INST

* LHC.BRAND.1L:LuminosityBunchSum:totalLuminosityBunchSum

e LHC.BRAND.1R:LuminosityBunchSum:totalLuminosityBunchSum
CMS:LUMI_TOT_INST
LHC.BRAND.5L:LuminosityBunchSum:totalLuminosityBunchSum
* LHC.BRAND.5R:LuminosityBunchSum:totalLuminosityBunchSum

25. September 2024




Pre-selection

« Mode: contains "INPHYSICS”

o Minimum fill duration: 3 hours

o Manual selection of anomalous fills
o Data taken in: 1.4.2024 - 2.9.2024




BRAN and Experiment Luminosity




Example of luminosity evolution
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BRAN Lumi [Hz/ub]
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Something went wrong

BRAN Lumi [Hz/ub]
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Something went wrong - 40% signal decrease
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Something went wrong - Resolution

PROBLEM: 4 channels of BRAN stopped publishing

CAUSE:
« 19 - 22.08.2024 — MD
« Trouble with RF settings
« Effect on the clock distribution




Something went wrong - Conclusion

BUFFER NOT PUBLISHING — RESET OF FPGA STATE
MACHINE
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Example: Calibration factor of one fill

Data and Fitted Values Over Time: 9917 Least Squares Regression with Best-Fit Line: 1L - 9917, date: 2024-07-20 01:07:40.78¢
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Example: Calibration factor of one fill

Data and Fitted Values Over Time: 9917 Least Squares Regression with Best-Fit Line: 1L - 9917, date: 2024-07-20 01:07:40.78C
o Origin! Dsta pornts (STABLE, ADIUST)
|’ Fitted line: y = 2.15x + 590.28
20000 20000
‘ﬂ
_ IF
S 15000 ‘\J
2 IR y =2.15x + 590.28 .
S 1Y) - .
g 10000 5 £ wooo*
e i El
E »3!
3 —
5000 5 Cal - 1/(2.1 5)
i
H 1 BRAN raw
= ExPraw
of a8 Sk oy - 2138+ 33028 = .
[ 5000 10000 15000 20000 25000 30000 35000 40000 5000 10000

Time [s]




Calibration Factor vs Fill Number

1.2 ~-==-Change of calib. constant
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Figure: Evolution of calibration factor: 1L




Calibration Factor

Calibration Factor vs Fill Number
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Figure: Evolution of calibration factor: 1R




Calibration Factor vs Fill Number
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Figure: Evolution of calibration factor: 5L
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Calibration Factor vs Fill Number
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Evolution of luminosity difference




Principle of analysis
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1L: Evolution

L i End of leveling
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Figure: Evolution of stable mode over all fills: 1L




1R: Evolution
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Figure: Evolution of stable mode over all fills: 1R
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5L: Evolution
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Figure: Evolution of stable mode over all fills: 5L
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5R: Evolution
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Figure: Evolution of stable mode over all fills: 5R

25. September 2024




Noise level




Principle of analysis

linear regression
and substraction

(for BRAN)
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std of lumi

Std vs mean: 1L
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Figure: Mean vs least square: 1L (10%)




std of lumi

Std vs mean: 1R
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Figure: Mean vs least square: 1R (1%)




Std vs mean: 5L
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Figure: Mean vs least square: 5L (10%)




Std vs mean: 5R
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0.10 Std vs mean leastSqr: 1L&1R
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Figure: Mean vs least square of ATLAS vs 1L (10%) vs 1R (1%) for low luminosity




Std vs mean leastSqr: 5L&5R
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Figure: Mean vs least square of CMS vs 5L (10%) vs 5R (1%) for low luminosity
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Conclusions

« Linear behaviour
« Constant calibration factor
* Noise level higher than experiment
« Acquisition: 1% vs 10%
= decision after PbPb
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Calibration Factor vs Fill Number
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