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Luminosity-determination methodology
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+ The bunch luminosity produced by a pair of colliding bunches is given by £, =

+ ATLAS monitors £, by measuringl Upish v' u:number of inelastic interactions per bunch crossing
L, = Uvisfr ‘ v" £, : bunch revolution frequency (11245.5Hz at LHC)
b Opis :; Oinet = Pp inelastic cross section

e: efficiency of the detector and algorithm
Hyis = €l
Opis = € * Oinel
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+ Uyis is calibrated with g,,;; by the “van der
Meer scan” method!!]

Pixel Cluster Counting (PCC) Algorithm

The principle of the PCC-based luminosity measurement: the number of primary clusters is assumed to be
proportional to the luminosity, and the absolute PCC luminosity scale is fixed by cross-calibrating it to
LUCID in a reference run.
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The Insertable B Layer (IBL) is a cylindrical Counting primary clusters in 3D modules produced by primary particles from pp collisions
silicon pixel detector that consists of 14 staves §5000- = 1 aseeimnay | Because 3D modules are located at high [n], particles from the interaction
placed around the beam pipe. Each stave 5 40005 fs=13Tev - point traverse them at grazing incidence, producing longer primary
consists of 12 planar modules and 8 3D 8l E ST 1 clusters and thereby improving the signal-background separation.
modules. 5 3000 —i = 7 Background clusters tend to be shorter and arise from:
3D modules - FE-14B chip is bump bonded 2000, Background 3 Secondary clusters — by secondary particles from the interaction
to 3D sensor F Primary 1 of primary particles with material
X 1000 B _ . . . .
- 80x336 pixels : ] Afterglow — delayed hits from radioactive decay or material
- pixel size: 250x50 pm? A o ——— activated by previous collisions

Beam backgrounds and noise
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Correction for the z;p Dependence
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Results An accurate measurement of the delivered luminosity
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