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Occupancy and IR effects

Occupancy vs <Ntracks>
presented by Igor at Physics Week

• Occupancy not well described by MC
• Occupancy has serious effect on efficiency at high values

• IR effect well described by new MC, but has effect on 
efficiency independent from the occupancy

è We will cut on occupancy at 1000; 

è IR effects look small on tracks, what about jets?



IR dependence of Track observables

ratio to lowest IR

Normalised to Nevts Normalised to Ntracks

Occupancy cut: 6k (didn’t have train available with that many runs for 1k)
Dataset: LHC23 Golden runs



IR dependence of Jet observables: pt

pT – A*rho Ratio to lowest IR

Choice of IR baseline for ratio 
looks not ideal

Occupancy cut: 6k (didn’t have train available with that many runs for 1k)
Dataset: LHC23 Golden runs



IR dependence of Jet observables: eta

Ratios

0-10 GeV 10-20 GeV 20-40 GeV 40-60 GeV

Choice of IR baseline for ratio 
looks not ideal

Occupancy cut: 6k (didn’t have train available with that many runs for 1k)
Dataset: LHC23 Golden runs



Occupancy and statistics in smaller dataset 
Occupancy window % of selected jets in 

00-10 GeV/c
% of selected jets in 

10-20 GeV/c
% of selected jets in 

20-40 GeV/c
% of selected jets in 

40-60 GeV/c
% of selected jets in 

60-200 GeV/c

0-1k occupancy 56% 57% 58% 58% 57%

1-2k occupancy 18% 18% 18% 18% 18%

2-6k occupancy 24% 23% 22% 22% 22%

6-10k occupancy 2.6% 2.2% 2.0% 2.1% 2.1%

10-20k occupancy 0.1% 0.09% 0.07% 0.09% 0.1%

LHC23zzh pass 4, R = 0.2 (190.7 TB)

Occupancy window % of selected 
collisions in 00-10 %

% of selected 
collisions in 10-20 %

% of selected 
collisions in 20-40 %

% of selected 
collisions in 40-60 %

% of selected 
collisions in 60-70%

0-1k occupancy 59% 59% 59% 59% 59%

1-2k occupancy 19% 18% 18% 18% 18%

2-6k occupancy 20% 20% 20% 20% 20%

6-10k occupancy 1.0% 1.1% 1.1% 1.2% 1.2%

10-20k occupancy 0.02% 0.02% 0.03% 0.03% 0.03%
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Collisions
𝑁!"#. ./##.
."0&∈[*,,](𝑜𝑐𝑐. 𝑖𝑛 [𝑎, 𝑏])

𝑁!"#. ./##.
."0&∈[*,,](𝑜𝑐𝑐. 𝑖𝑛 [0, 20𝑘])

Cut at 1k only 40% loss

here pT is 
after rho 

subtraction




