
Give to AgEcon Search

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search.

Help ensure our sustainability.

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their 
employer(s) is intended or implied.

https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/




Journal of Central European Green Innovation 5(2) pp 47-53 (2017)

1 Introduction

The study of semi-hard processes in the high-energy (Regge) limit represents an
ultimate research field for perturbative QCD, the Large Hadron Collider (LHC)
providing with an abundance of data. Multi-Regge kinematics (MRK), which pre-
scribes final state objects strong ordered in rapidity, is the key point for the study of
multi-jet production at LHC energies. In this kinematical regime, the Balitsky-
Fadin-Kuraev-Lipatov (BFKL) approach, at leading (LL) [1, 2, 3, 4, 5, 6] and
next-to-leading (NLL) [7, 8] accuracy, is the most powerful tool to perform the
resummation of large logarithms in the colliding energy to all orders of the pertur-
bative expansion. This formalism was successfully applied to lepton-hadron Deep
Inelastic Scattering at HERA (see, e.g. [9, 10]) in order to study quite inclusive
processes which are not that suitable though to discriminate between BFKL dy-
namics and other resummations. The high energies reachable at the LHC, how-
ever, allow us to investigate processes with much more exclusive final states which
could, in principle, be only described by the BFKL framework, making it possible
to disentangle the applicability region of the approach. So far, Mueller–Navelet jet
production [11] has been the most studied process. Interesting observables asso-
ciated to this reaction are the azimuthal correlation momenta which, however, are
strongly affected by collinear contaminations. Therefore, new observables indepen-
dent from the conformal contribution were proposed in [12, 13] and calculated at
NLL in [14, 15, 16, 17, 18, 19, 20, 21], showing a very good agreement with ex-
perimental data at the LHC. Nevertheless, Mueller-Navelet configurations are still
too inclusive to perform MRK precision studies. Pursuing the goal to further and
deeply probe the BFKL dynamics by studying azimuthal decorrelations where the
transverse momenta of extra particles introduces a new dependence, we proposed
new observables for semi-hard processes which can be thought as a generalization of
Mueller-Navelet jets1. These processes are inclusive three-jet [24, 25] and four-jet
production [26, 27].

2 Multi-jet production

The class of processes under exam is the inclusive hadroproduction of n jets in the
final state, well separated in rapidity so that yi > yi+1 according to MRK, and
with their transverse momenta {ki} lying above the experimental resolution scale,
together with an undetected gluon radiaton emission. With the aim to generalize the
azimuthal ratios Rnm defined in the Mueller–Navelet jet configuration, we propose
new, generalized azimuthal observables by taking the projection of the differential
cross section dσn−jet on all angles, so having the general expression given in Eq. (3)
of [28]:

CM1···Mn−1
=

〈

n−1
∏

i=1

cos (Mi φi,i+1)

〉

=

∫ 2π

0

dθ1 · · ·

∫ 2π

0

dθn

n−1
∏

i=1

cos (Mi φi,i+1) dσ
n−jet

(1)

1Another interesting and novel possibility, the detection of two charged light hadrons:
π±, K±, p, p̄ having high transverse momenta and separated by a large interval of rapidity,
together with an undetected soft-gluon radiaton emission, was suggested in [22] and studied
in [23].
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experimental collaborations to study these observables in the next LHC analyses.
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