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Figure 1: Sketch of pp-collision and resulting collimated spray of particles, a jet.

Jets are the experimental signatures of quarks and gluons produced in
high-energy processes such as head-on proton-proton collisions. As
quarks and gluons have a net colour charge and cannot exist freely due to
colour-confinement, they are not directly observed in Nature. Instead,
they come together to form colour-neutral hadrons, a process called
hadronisation that leads to a collimated spray of hadrons called a jet.

As these jets of particles propagate through the CMS detector, they
leave signals in components such as the tracker and the electromagnetic
and hadronic calorimeters. These signals are combined using jet
algorithms to form a reconstructed jet. However, the energy of the
reconstructed jets does not correspond to the true particle-level energy,
which is independent of detector response. The jet energy corrections
relate these two values; the detailed understanding of the jet energy scale
is of crucial importance for many physics analyses, and it is often an
important component of their systematic uncertainty.
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Within CMS, three different methods to reconstruct jets are supported
with jet energy corrections: a calorimeter-based approach; the “Jet-Plus-
Track” approach, which improves the measurement of calorimeter jets
by exploiting the associated tracks; and the “Particle Flow” approach,
which attempts to reconstruct individually each particle in the event,
prior to the jet clustering, based on information from all relevant sub-
detectors. The significantly improved resulting jet energy resolutions,
especially at low transverse momentum (pT), indicate that the “Particle
Flow” approach offers advantages with respect to the other types.
Indeed, it is used by most physics analyses within CMS.

CMS follows a factorised approach to jet energy corrections. At first,
the additional energy in the event induced by overlaid low-energy
proton-proton collisions (pile-up) is subtracted. For one high-energy
head-on proton-proton collision, there are in 2012 – on average – more
than 20 of such additional collisions taking place at the same time.

Secondly, to compensate for the non-linear response of the calorimeters
(as a function of pT) and variations of the response in pseudo-rapidity
(η), corrections are determined from simulations. These corrections are
cross-checked using data-driven methods: Currently, there are analyses
determining the relative scale as a function of η from di-jet events and
the absolute scale in the central detector region (|η|

Citation: Jets at CMS and the determination of their energy scale (2012, July 11) retrieved 25
April 2024 from https://phys.org/news/2012-07-jets-cms-energy-scale.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

2/2

https://phys.org/tags/calorimeter/
https://phys.org/tags/jets/
https://phys.org/tags/proton+collisions/
https://phys.org/news/2012-07-jets-cms-energy-scale.html
http://www.tcpdf.org

