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Introduction

Å Content

Å LUCID-2 detector (LUCID)

Å Comparison of different luminometers

Å Online vs. Offline

Å New in 2018 in ATLAS: Emittance scans

Å Z-counting

How reliable is our luminosity measurement throughout the year?

Å Covering |ɖ|=5.6

Å 17-18m from

interaction point
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Calibration of LUCID throughout the year

Å Constant gain of photomultipliers (PMTs)

Å Monitor with Bi-207 radioactive source directly in front 

of the PMT quartz window

Å Amplitude of monoenergetic internal conversion

electrons Ÿ correct gain

Bi-207 and ɛ-dependence
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Calibration of LUCID throughout the year

Å Constant gain of photomultipliers (PMTs)

Å Monitor with Bi-207 radioactive source directly in front 

of the PMT quartz window

Å Amplitude of monoenergetic internal conversion

electrons Ÿ correct gain

Bi-207 and ɛ-dependence

Å ɛ-dependence corrected with track counting

Å During data-taking, use ɛ-dependence of previous year

Å Offline calibration transfer discussed by R. Hawkings

Å How much could this be off? How much does it vary?

About -9% 

@ ɛ=40
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Calibration of LUCID throughout the year

Å Constant gain of photomultipliers (PMTs)

Å Monitor with Bi-207 radioactive source directly in front 

of the PMT quartz window

Å Amplitude of monoenergetic internal conversion

electrons Ÿ correct gain

Bi-207 and ɛ-dependence

Å ɛ-dependence corrected with track counting

Å Obtain the ɛ-dependence for every run

Å Essential to monitor this for offline luminosity

July 2017 Sept 2017

LHC Fill 6259, Sep. 30, 2017

LHC Fill 6024, July 29, 2017

Manual overlay of plots

Change of correction

by -1.5%@ɛ=40 from

July to Sep
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Long-term stability throughout the years

Å 2016

Å Main LUCID algorithm: HitOR

Å Single ɛ-correction to LUCID

Å -0.7% correction to LUCID in first

half of the year to compensate

drifts

Corrections to offline stability

Å 2017

Å Main LUCID algorithm: HitOR

Å Two ɛ-corrections to LUCID

Å Upwards correction of first 12 

runs for LUCID by 2%

Å 2018

Å Main LUCID algorithm: C12

Å Single ɛ-correction to LUCID
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Long-term stability throughout the years

Å 2016

Uncertainty due to long term stability

Å 2017 Å 2018

Ÿ Placing a band around the differences of various

luminometers to LUCID = Long-term stability

uncertainty

Ÿ Second largest individual source

Ÿ In combination for full run 2:

Å Considered as uncorrelated between data-

taking years Ÿ 0.6% (1.7% total)

Year Stability

uncertainty [%]

Total 

uncertainty [%]

2015 1.0
2.1

2016 0.7

2017 1.3 2.4

2018 0.8 2.0
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Long-term stability of other luminometers

Å Count number of tracks measured in the inner

detectors (IBL+Pixel+SCT)

Å Proportional to ɛ

Track counting

Å Monitor selection efficiency in ZŸɛ+ɛ- events

Å Select muons from ZŸɛ+ɛ- events

Å Check if muon track passes track counting selection

Å Re-optimized in 2017 for better

operational stability, while

keeping reasonable linearity

Ÿ Track selection efficiency correction needed in 

2016, but not in 2017 and 2018
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Long-term stability

Å Online luminosity from LUCID Ÿ Uses best calibration from year previous to a given data-taking year

Å ATLAS preferred algorithm:

Å From mid-2016: BiHitOR or Bi2HitOR

Å Can be changed during data-taking

How reliable is the online information?

Å In 2018: Difference between +2% and -5%

Ÿ Depending on the exact date

Å Online luminosity reliable to no better than ±5%


