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Z -counting can be used to monitor the stability of the ATLAS-preferred
luminosity measurement

L
Z→`+`− =

(1) Z production rate︷ ︸︸ ︷
N
Z→`+`− (t) ·

background correction︷ ︸︸ ︷
(1− 0.005)

ε
T&P
Z→`+`−︸ ︷︷ ︸

(2) data-driven efficiency

· FMC(〈µ〉)︸ ︷︷ ︸
(3) MC correction

× AMC︸ ︷︷ ︸
acceptance

· σtheory︸ ︷︷ ︸
theory cross section

Invariant mass [GeV]

70 75 80 85 90 95 100 105 110 115

E
v
e
n
ts

 /
 G

e
V

0

10000

20000

30000

40000

50000

60000

70000
ATLAS Preliminary

Data 2017
 = 13 TeVs

LHC Fill 6362
 ee Selection→Z 

 > 27 GeVe

T
p

| < 1.37 OReη|

| < 2.4eη1.52 < |

 < 116 GeVee66 < m

(1) Measure Z production rate in
electron and muon channels

>µ<

10 20 30 40 50 60

E
ff
ic

ie
n
c
y

0.7

0.75

0.8

0.85

0.9

0.95

1
ATLAS Preliminary

 = 13 TeVsData 2017, 
LHC Fill 6362

 ee counting→Z 

single­e
recoε

single­e

trig
ε

(2) Data-driven correction for
detector inefficiencies
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(3) Monte Carlo correction for
residual detector effects
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Compare Z -counting to
ATLAS-preferred luminosity
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The analysis is done for the entire Run-2 dataset, which consists of 139 fb−1 of√s = 13 TeV pp data
The ATLAS-preferred luminosity comes primarily from LUCID, with corrections from other luminosity
algorithms
Presented is the normalised Z -counting to ATLAS-preferred comparison for the 2017 data-taking period as
a function of time (left) and pileup (right)

Muon channel
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Electron channel
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As we perform the measurement in both the electron and muon

channels, we are able to cross-check the results internally, where we

see agreement at the 1% level
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Date in 2017
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