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Abstract Jet performance The JETPERFORMANCE software package

Jets will be among the key physics objects in measurements Figures of merit Scope and structure Workflow
at the LHC: understanding and measuring the performance

_ _ _ _ : One needs to compare reconstructed jets to matched The comparison and cross checking of jet reconstruction pro- The JETPERFORMANCE workflow is composed of three steps:
of jet reconstruction is crucial for many physics analyses. reference objects for different jet finding algorithms, cedures is more effective if a uniform approach through the 1. The Tools extract basic quantities (e.g. reconstructed energy
The JETPERFORMANCE software package has been de- calibration sequences and samples, in bins of kinematic ATLAS software framework is adopted. The goal of the for each jet) and make them available for further analysis;
veloped and deployed in the software framework of the AT- and spatial variables. The main performance quantities for JETPERFORMANCE package [3] is to provide a common 2. the output of the Tools can be reweighted and merged;
LAS experiment for this purpose. evaluating the jet performance are quoted below. set of definitions and algorithms to measure quantities rel- 3. the desired plots are obtained by running stan.d.ardlsed algo-

evant to the performance of jet reconstruction through a rithms that calculate the performance quantities based on
- Mrcerfty (iespenss) L — KKReco series of standardised validation plots. the (merged) output of the Tools.
Reference The jet reconstruction performance can be evaluated us- _
_ e resolution IR = O%(RQCO) ing in-situ techniques with references balancing the jet Step 1: | JePerormanceTool 2 collctions
JEtS in the AT LAS deteCtor . Npeeo M:;izoed kinematics, as well as comparison to truth jets built from Run the :iiignlﬂiig_b;ffsion e
_ 2 Uiy £ = Npeco Monte-Carlo particles. Every method of comparison is im- Tool i @ e
ATLAS calorimeters o efficiency F — Mrue.Matied plemented in the code through a JETPERFORMANCE Tool. Step 2: | _ JeperformanceToolstharger Obtair
s While providing standardised methods for measuring the jet Merge |- inte?l::;?ate - i?sctlfzf intermediate data files _ merged
The ATLAS (A Toroidal LHC ApparatuS) experiment is a general purpose (where K is the chosen kinematic quantity) performance, this package is still readily extensible via the the data data = [ L'Stffaévgeéﬁg};i;ca|es j1> intermediate
detector located at the Interaction Point 1 of the LHC [2]. addition of user-defined Tools and plots. _ 1059 sectons
The ATLAS calorimeters are the key sub- Electromagnetic calorimeters The assumption of 2 ng\u.ssian (R ir? order to d_erive The package. S EHEY unde.rgoing ; s.t.ructural r.ewrite e 3 ‘‘‘‘‘ btain Jt”f‘;ﬁ)pf{;'j
_ _ the performance quantities above could introduce biases in order to increase the plotting flexibility, streamline the Produce |+ performance <:| _Tools used
system for the reconstruction of jets. The T e o cerfious eorBuEess T ey Hisls e 1 select e the plots ‘ _plots - Plt type and s
electromagnetic calorimeter employs . _ 15€ or signal se ection _and add statistical tools for the response i g | Binning specifications
cesses; an extensive statistical analysis is therefore needed. function evaluation.

liquid argon as the active material and lead
as absorber. The hadronic calorimeter
barrels make use of plastic scintillator and
iron; copper and liquid argon are used for
the endcaps and forward component.

Hadronic calorimeters

Jet reconstruction and alibration Hadronic calibration in ATLAS Linearity and resolution for hadronic calibration

The aim of jet. reconstruction is to reconnect Two hadronic calibration strategies are employed in ATLAS. In the[global calibration] & "'Egobase ™ " T T T TWls 3 O @ Llbhwouma i el R

= - the energy measured in the detector to the kine- [4] the jet finding is performed on the calorimeter energy deposits at the electromagnetic g, 1_A S O-16L@\ " T et witer Local Hadionie Cambration E
o, matics of the partons generating the jets. The scale. Then the energy of the deposits belonging to a jet is reweighted to the jet energy T 0.05 0145 e A ”3992511_

»(l/ 73‘\¢ energy deposits in the calorimeters need to be as- scale. In the|local calibration|[5] the jet finding is performed on energy deposits which & 0.9 012;—: W o o.&?ilg%ﬁgg *

ll \ SOCiated to ajet: the Antht [3] algorithm W||| be have already undergone 3 reweighting. Both methOdS use further Monte-CaHO based QL 0.85 01;_ ...... "')é)z/gdfﬂgz;f;;
) =y one of the methods employed for jet finding in corrections (Numerical Inversion, [6]) in order to restore the jet energy scale. 0 0,08 PO e osoos ootzes |
NI RE . : : : . 0.75 =R I ) S - ’
47 ﬁ “} ATLAS. A calibration procedure is also needed The global calibration method is physics dependent, since the cell weights have been o 008 g L 23087 02220 1
—— to translate the calorimeter readout signal into a obtained by comparing the reconstructed jet energy to the energy of Monte-Carlo particle .65 : i R R W 0 N E— 0,04~ ATLAS o ey s aia
ATLAS Calorimeters measurement of the energy of the particles. jets for a specific sample (dijet) and a specific jet finding procedure. The advantage of 06 363040 je0 200 300 i1:o|oo 5000 20 30 4050 o0 200 300 i1i0|too 2000
the local calibration is that the corrections applied to the calorimeter objects are modular PR p "°[GeV]

The ATLAS calorimeters are non-compensating: the response to
hadrons is lower than the response to particles interacting electromag-

The plots above have been obtained analysing QCD dijet data from proton-proton collisions at 10 TeV

and do not depend on the physics sample or on the jet finding, but this method does -
generated by Pythia with the JETPERFORMANCE package.

not yet perform as well as the global calibration, and will be employed at a later stage.

netically. The linearity plot (above, on the left) shows how the local and global calibration methods restore the
The first step for the calibration of the calorimeter signal is a measurement jet inding_yy, I Jets (EM scale) I _loba) Calibratio,, true jet energy scale within 2%. The calorimeter response to hadronic jets on the electromagnetic
of the deposited energy at the electromagnetic scale. The calibration - , _ scale improves with energy: this is due to the enhancement of the electromagnetic content of hadronic
constants used for this process are derived from a comparison of test- EREA CIEEE CELEIEG [ showers from neutral pions decaying into photons and producing secondary electromagnetic showers.
beam data with simulations of electrons. Therefore in a non-compensating (EM scale) /\ LRI A fit to the resolution data points in the plot (above, on the right) with the function % = ff—z@b@é,
calorimeter system the energy of hadronic deposits measured at the elec- Ocal Calibratio,, IEnergy deposits (HAD scaIe)I et finding where R = pr shows that both the stochastic (a) and constant (b) terms for the global calibration

tromagnetic scale is underestimated, and the hadronic calibration is needed
to rescale their energy to the correct scale (jet energy scale).

are within the ATLAS design specifications for energy resolution: a=0.5, b6=0.03 (from [4]).
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