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Introduction and motivation Quark and Gluon Jet Energy Loss

In the single parton picture, energy loss to the medium is controled by the parton’s Casimir
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What about jet energy loss? Do we expect this scaling to be followed?
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All energy lost due to Sudakov emission



In the single parton picture

& & £

Lost energy due to
medium interaction

> All energy lost due to Sudakov emission




For jets this picture changes
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For jets this picture changes

> Energy lost due to Sudakov emission
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Some energy is “recovered” since the jet is an extended object




For jets this picture changes

AL K @
\J O O
\_) ) (O
S-S S
S S R O
P U
A‘. - ... \
A\ O O O
*.
90
=
(D




For jets this picture changes
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For jets not all emissions contribute to the lost energy spectrum
The Casimir scaling for medium interaction should be modified
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Two points we want to understand:



How does energy lost scale due to R?



Introduction and motivation Quark and Gluon Jet Energy Loss

Two points we want to understand:

How does energy lost scale due to R?

This is effect should be seen both in-vacuum and in-medium events

Does medium induced energy loss scale with the ratio of the Casimirs ?

It may differ by a scale factor [spousta, arXiv: 1606.00903/ Spousta, Cole, arXiv:1504.05169]

Next talk [Mehtar-Tani, Schlichting, arXiv:1807.06181] : for jets which lose sufficient energy
the scaling is broken



https://arxiv.org/pdf/1606.00903.pdf
https://arxiv.org/pdf/1504.05169.pdf
https://arxiv.org/pdf/1807.06181.pdf

We use the MC generator JEWEL [Zapp, Krauss, Wiedemann, arXiv: 1212.1599] tO
produce Z+qgjets or Z+gjets in-vacuum and in-medium events (0-10 %
centrality) with default parameters, no recoil and at parton level

p;> 50 GeV, |n| <5, di-muon channel

p; > 50 GeV, anti-k, reconstruction
algorithm 0.1 <R < 0.7

Order jets by p;and require back-to-back
with the Z (i.e. A < 71/8)

p;% is used as a proxy for the momentum of the initial parton


https://arxiv.org/pdf/1212.1599.pdf
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Small-radius jets to all orders in QCD
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ABSTRACT: As hadron collider physics continues to push the boundaries of precision, it
becomes increasingly important to have methods for predicting properties of jets across
a broad range of jet radius values R, and in particular for small R. In this paper we
resum all leading logarithmic terms, a” In™ R?, in the limit of small R, for a wide variety
of observables. These include the inclusive jet spectrum, jet vetoes for Higes physics and
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https://arxiv.org/pdf/1411.5182.pdf
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Study of total energy imbalance

Quark and Gluon Jet Energy Loss

First we look at
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One should not forget that the leading logarithms of R that we resummed are also
included in parton-shower Monte Carlo programs that include angular ordering, whether
directly, or through some other implementation of colour coherence. However it is non-
trivial to understand their role separately from the many other physical effects present
in Monte Carlo generators and it is also difficult to merge them with other logarithmic

resummations or fixed-order calculations, especially beyond NLO.
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The quark to gluon scaling
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The quark to gluon scaling
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The quark to gluon scaling
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A pT/ pTZ

The same plots now with in-medium evolution
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The scaling for quark/gluon
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The scaling for quark/gluon
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The scaling for quark/gluon
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We looked at the total imbalance
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Apired- — pAprac _ (pr™ - pimed.yjet _ imbalance due to medium
pZ p% initial parton pr

In the single parton picture this should scale exactly with the Casimirs
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Study of total medium energy imbalance Quark and Gluon Jet Energy Loss

We looked at the total imbalance
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Study of total medium energy imbalance Quark and Gluon Jet Energy Loss

We looked at the total imbalance
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Apired- — pAprac _ (pr™ - pimed.yjet _ imbalance due to medium
pZ p% initial parton pr
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Study of total medium energy imbalance Quark and Gluon Jet Energy Loss

We looked at the total imbalance
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We looked at two effects:

In vacuum, there is an evolution of the quark
to gluon energy loss ratio, which seems not to
be explained just by R definition

This should be checked for

another MC generator and for

in-medium evolution

We recovered a constant ratio, but results
seem to indicate this is not given directly
by the Casimirs’ ratio

Flavor seems less relevant than at the
single parton level

JEWEL energy loss is similar for quark and
gluon jets (quark jets have many gluons)



What is left to do:

More statistics, wider p; and R range. This is
particularly important for total imbalance study.

Study R evolution in the medium and
further test it for other MC generators

Extend the study for less central events (see next talk)
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