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Introduction

How reliable is our luminosity measurement throughout the year?

A Content

o Do Io o Do

DESY.

LUCID-2 detector (LUCID)

Comparison of different luminometers
Online vs. Offline

New in 2018 in ATLAS: Emittance scans

Z-counting

4 quartz fibers bundles

LUCID support cylinder
(Carbon fibers)

Water cooling pipes

Cooling cylinder A Covering |q.|:56
(i) A 17-18m from
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Calibration of LUCID throughout the year

DESY.

Constant gain of photomultipliers (PMTSs)

A

Voltage [V]

Monitor with Bi-207 radioactive source directly in front
of the PMT quartz window

Amplitude of monoenergetic internal conversion
electrons Y correct gain
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Calibration of LUCID throughout the year

DESY

Constant gain of photomultipliers (PMTSs)

A
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e-dependence corrected with track counting

A During data-taking, use £-dependence of previous year
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A Offline calibration transfer discussed by R. Hawkings

A How much could this be off? How much does it vary?
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Calibration of LUCID throughout the year

A Constant gain of photomultipliers (PMTs)

A

Voltage [V]

DESY

Monitor with Bi-207 radioactive source directly in front
of the PMT quartz window

Amplitude of monoenergetic internal conversion
electrons Y correct gain
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A Obtain the g-dependence forLevery run
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A Essential to monitor this for offline luminosity
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Long-term stability throughout the years

16

Main LUCID algorithm: HitOR
Single e-correction to LUCID

-0.7% correction to LUCID in first
half of the year to compensate
drifts
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A Two g-corrections to LUCID

A Upwards correction of first 12
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A 2018

A Main LUCID algorithm: C12
A Single g-correction to LUCID
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Long-term stability throughout the years

A 2016 A 2017 A 2018
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Long-term stability of other luminometers

A Count number of tracks measured in the inner A Monitor selection efficiency i n &ZeYevents
detectors (IBL+Pixel+SCT .
( ) A Select muons from ZY g*g- events
A Proportional to & A Check if muon track passes track counting selection
A Re-optimized in 2017 for better 9 1i ot 5
operational stability, while 3 [ lepd 4w cqueneveie  cmpeagrep -
ATLAS keeping reasonable linearity ° N i
EXPERIMENT . —_—— S 0.98_— —
Z-E 400;— ATLAS Simulation Preliminary © - _
Run Number: 266904, Event Number: 25884352 E Vs=13TeV —e— 2017 track sel. o . Q - ]
Date: 2015-06-03 13:41:54 CEST 3505_ Z—)MLI.-F Plleup MC — 20161raCkSI _E 8 0.96 I A —
e o 300~ g = X = -V« %’ “A ﬁf}ﬂw éh %‘ N n
zsoz— —i § B F‘ A + . Aﬂ b W’?‘i _
\ ‘:“!ﬁw’ / 200E- = 094 —
¢ W A / - P - o —
x\ ’ ‘ | fﬂ/j 150 E - e 2017 track sel. ;‘[4_ TLAS_IF_’rflllmlnary -
\\A‘ /% 100~ - 0.921— s=13Te 7
% 50 A‘_.--":;;;,,====.,=========”"== 2017 track selection: 1.73 / unit of p é ' ~ 4 201 6 traCk Sel- Data 201 7 1
P, G - EEL e T R B A R B |
AN 5 24/05  23/06  23/07 22/08 21/09  21/10
1 OB A POy cCac ot WA
0.99F- - Date in 2017
0 20 40 60 80 100 . . o . .
g Y T r aete&tion efficiency correction needed in

2016, but not in 2017 and 2018

DESY Page 8



Long-term stability

A Online luminosity from L U C | DUseé best calibration from year previous to a given data-taking year

A ATLAS preferred algorithm: Bunch.
A From mid-2016: BiHitOR or Bi2HitOR by-bunch
A Can be changed during data-taking
bling

A In 2018: Difference between +2% and -5%
Y Depending on the exact date
A Online luminosity reliable to no better than +5%
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