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427. J. R. Christiansen and T. Sjöstrand, Color reconnection at future e+ e− colliders,

Eur. Phys. J. C 75 (9), 441, (2015). doi: 10.1140/epjc/s10052-015-3674-4.
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and flowlike patterns in pp collisions, Phys. Rev. Lett. 111 (4), 042001, (2013). doi:
10.1103/PhysRevLett.111.042001.

707. J. Adam et al., Centrality dependence of particle production in p–Pb collisions at√
sNN= 5.02 TeV, Phys. Rev. C 91 (6), 064905, (2015). doi: 10.1103/PhysRevC.91.

064905.
708. D. V. Perepelitsa and P. A. Steinberg, Calculation of centrality bias factors in p+A

collisions based on a positive correlation of hard process yields with underlying event
activity. (2014). arXiv:1412.0976.

709. E. Schnedermann, J. Sollfrank and U. W. Heinz, Thermal phenomenology of hadrons
from 200-A/GeV S+S collisions, Phys. Rev. C 48, 2462–2475, (1993). doi: 10.1103/
PhysRevC.48.2462.

710. B. B. Abelev et al., Multiplicity dependence of pion, kaon, proton and lambda
Production in p–Pb collisions at

√
sNN = 5.02 TeV, Phys. Lett. B 728, 25–38, (2014).

doi: 10.1016/j.physletb.2013.11.020.
711. E. Shuryak and I. Zahed, High-multiplicity pp and pA collisions: hydrodynamics at

its edge, Phys. Rev. C 88 (4), 044915, (2013). doi: 10.1103/PhysRevC.88.044915.
712. N. Jacazio, Production of identified charged hadrons in Pb–Pb collisions at√

sNN = 5.02 TeV, Nucl. Phys. A 967, 421–424, (2017). doi: 10.1016/j.nuclphysa.
2017.05.023.

713. B. Abelev et al., Centrality dependence of π, K, p production in Pb–Pb collisions
at

√
sNN = 2.76 TeV, Phys. Rev. C 88, 044910, (2013). doi: 10.1103/PhysRevC.88.

044910.
714. R. J. Fries, V. Greco and P. Sorensen, Coalescence models for hadron formation from

quark gluon plasma, Ann. Rev. Nucl. Part. Sci. 58, 177–205, (2008). doi: 10.1146/
annurev.nucl.58.110707.171134.

715. B. Schenke, Origins of collectivity in small systems, Nucl. Phys. A 967, 105–112,
(2017). doi: 10.1016/j.nuclphysa.2017.05.017.

716. P. Bok and W. Broniowski, Hydrodynamic approach to p–Pb, Nucl. Phys. A 926,
16–23, (2014). doi: 10.1016/j.nuclphysa.2014.04.004.

717. H. Niemi and G. S. Denicol, How large is the Knudsen number reached in fluid dynam-
ical simulations of ultrarelativistic heavy ion collisions? (2014). arXiv:1404.7327.

718. P. Romatschke, Do nuclear collisions create a locally equilibrated quark–gluon
plasma? Eur. Phys. J. C 77 (1), 21, (2017). doi: 10.1140/epjc/s10052-016-4567-x.

719. B. Abelev et al., J/ψ production as a function of charged particle multiplicity in
pp collisions at

√
s = 7 TeV, Phys. Lett. B 712, 165–175, (2012). doi: 10.1016/j.

physletb.2012.04.052.
720. J. Adam et al., Measurement of charm and beauty production at central rapidity

versus charged-particle multiplicity in proton–proton collisions at
√
s = 7 TeV,

J. High Energy Phys. 09, 148, (2015). doi: 10.1007/JHEP09(2015)148.
721. K. Eggert et al., Angular correlations between the charged particles produced in pp

collisions at ISR energies, Nucl. Phys. B 86, 201, (1975). doi: 10.1016/0550-3213(75)
90440-X.

 M
ul

tip
le

 P
ar

to
n 

In
te

ra
ct

io
ns

 a
t t

he
 L

H
C

 D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 1
30

.7
4.

16
.8

6 
on

 0
1/

10
/2

1.
 R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.



October 11, 2018 6:26 Multiple Parton Interactions at LHC 9.61in x 6.69in b3218-ref page 449

References 449

722. B. Alver et al., Cluster properties from two-particle angular correlations in p+p
collisions at

√
s = 200 GeV and 410 GeV, Phys. Rev. C. 75, 054913, (2007). doi:

10.1103/PhysRevC.75.054913.
723. I. Arsene et al., Quark gluon plasma and color glass condensate at RHIC? The

perspective from the BRAHMS experiment, Nucl. Phys. A 757, 1, (2005). doi: 10.
1016/j.nuclphysa.2005.02.130.

724. K. Adcox et al., Formation of dense partonic matter in relativistic nucleus–nucleus
collisions at RHIC: Experimental evaluation by the PHENIX collaboration, Nucl.
Phys. A 757, 184, (2005). doi: 10.1016/j.nuclphysa.2005.03.086.

725. B. B. Back et al., The PHOBOS perspective on discoveries at RHIC, Nucl. Phys. A
757, 28, (2005). doi: 10.1016/j.nuclphysa.2005.03.084.

726. J. Adams et al., Experimental and theoretical challenges in the search for the quark
gluon plasma: the STAR collaboration’s critical assessment of the evidence from
RHIC collisions, Nucl. Phys. A 757, 102, (2005). doi: 10.1016/j.nuclphysa.2005.03.
085.

727. W. Li, Observation of a ‘Ridge’ correlation structure in high multiplicity proton–
proton collisions: a brief review, Mod. Phys. Lett. A 27, 1230018, (2012). doi: 10.
1142/S0217732312300182.

728. S. Chatrchyan et al., Observation of long-range near-side angular correlations in
proton-lead collisions at the LHC, Phys. Lett. B 718, 795, (2013). doi: 10.1016/j.
physletb.2012.11.025.

729. G. Aad et al., Observation of associated near-side and away-side long-range corre-
lations in

√
sNN = 5.02 TeV proton–lead collisions with the ATLAS detector, Phys.

Rev. Lett. 110 (18), 182302, (2013). doi: 10.1103/PhysRevLett.110.182302.
730. B. Abelev et al., Long-range angular correlations on the near and away side in p–Pb

collisions at
√
sNN = 5.02 TeV, Phys. Lett. B 719, 29–41, (2013). doi: 10.1016/j.

physletb.2013.01.012.
731. S. Voloshin and Y. Zhang, Flow study in relativistic nuclear collisions by Fourier

expansion of azimuthal particle distributions, Z. Phys. C. 70, 665, (1996). doi: 10.
1007/s002880050141.

732. B. H. Alver, C. Gombeaud, M. Luzum and J.-Y. Ollitrault, Triangular flow in
hydrodynamics and transport theory, Phys. Rev. C 82, 034913, (2010). doi: 10.1103/
PhysRevC.82.034913.

733. B. Schenke, S. Jeon and C. Gale, Elliptic and triangular flow in event-by-event D =
3 + 1 viscous hydrodynamics, Phys. Rev. Lett. 106, 042301, (2011). doi: 10.1103/
PhysRevLett.106.042301.

734. Z. Qiu, C. Shen and U. Heinz, Hydrodynamic elliptic and triangular flow in Pb–
Pb collisions at

√
sNN = 2.76 TeV, Phys. Lett. B 707, 151, (2012). doi: 10.1016/j.

physletb.2011.12.041.
735. S. Chatrchyan et al., Long-range and short-range dihadron angular correlations in

central PbPb collisions at a nucleon–nucleon center of mass energy of 2.76 TeV,
J. High Energy Phys. 07, 076, (2011). doi: 10.1007/JHEP07(2011)076.

736. S. Chatrchyan et al., Centrality dependence of dihadron correlations and azimuthal
anisotropy harmonics in Pb–Pb collisions at

√
sNN = 2.76 TeV, Eur. Phys. J. C 72,

2012, (2012). doi: 10.1140/epjc/s10052-012-2012-3.
737. S. Chatrchyan et al., Measurement of the elliptic anisotropy of charged particles

produced in Pb–Pb collisions at nucleon-nucleon center-of-mass energy = 2.76 TeV,
Phys. Rev. C 87, 014902, (2013). doi: 10.1103/PhysRevC.87.014902.

738. K. Aamodt et al., Elliptic flow of charged particles in Pb–Pb collisions at 2.76 TeV,
Phys. Rev. Lett. 105, 252302, (2010). doi: 10.1103/PhysRevLett.105.252302.

 M
ul

tip
le

 P
ar

to
n 

In
te

ra
ct

io
ns

 a
t t

he
 L

H
C

 D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 1
30

.7
4.

16
.8

6 
on

 0
1/

10
/2

1.
 R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.



October 11, 2018 6:26 Multiple Parton Interactions at LHC 9.61in x 6.69in b3218-ref page 450

450 References

739. K. Aamodt et al., Higher harmonic anisotropic flow measurements of charged
particles in Pb–Pb collisions at

√
sNN = 2.76 TeV, Phys. Rev. Lett. 107, 032301,

(2011). doi: 10.1103/PhysRevLett.107.032301.
740. K. Aamodt et al., Harmonic decomposition of two-particle angular correlations in

Pb–Pb collisions at
√
sNN = 2.76 TeV, Phys. Lett. B 708, 249, (2012). doi: 10.1016/

j.physletb.2012.01.060.
741. G. Aad et al., Measurement of the pseudorapidity and transverse momentum

dependence of the elliptic flow of charged particles in lead–lead collisions at
√
sNN =

2.76 TeV with the ATLAS detector, Phys. Lett. B 707, 330, (2012). doi: 10.1016/j.
physletb.2011.12.056.

742. G. Aad et al., Measurement of the azimuthal anisotropy for charged particle
production in

√
sNN = 2.76 TeV lead–lead collisions with the ATLAS detector, Phys.

Rev. C 86, 014907, (2012). doi: 10.1103/PhysRevC.86.014907.
743. M. Aaboud et al., Measurements of long-range azimuthal anisotropies and associated

Fourier coefficients for pp collisions at
√
s = 5.02 and 13 TeV and p+Pb collisions at√

sNN = 5.02 TeV with the ATLAS detector, Phys. Rev. C 96, 024908, (2017). doi:
10.1103/PhysRevC.96.024908.

744. V. Khachatryan et al., Long-range two-particle correlations of strange hadrons with
charged particles in pPb and Pb–Pb collisions at LHC energies, Phys. Lett. B 742,
200, (2015). doi: 10.1016/j.physletb.2015.01.034.

745. B. Abelev et al., Mass, quark-number and
√
sNN dependence of the second and

fourth flow harmonics in ultra-relativistic nucleus-nucleus collisions, Phys. Rev. C
75, 054906, (2007). doi: 10.1103/PhysRevC.75.054906.

746. A. Adare et al., Deviation from quark-number scaling of the anisotropy parameter
v2 of pions, kaons and protons in Au+Au collisions at

√
sNN = 200 GeV, Phys. Rev.

C 85, 064914, (2012). doi: 10.1103/PhysRevC.85.064914.
747. B. B. Abelev et al., Long-range angular correlations of π, K and p in p–Pb collisions

at
√
sNN = 5.02 TeV, Phys. Lett. B 726, 164–177, (2013). doi: 10.1016/j.physletb.

2013.08.024.
748. K. Werner, M. Bleicher, B. Guiot, I. Karpenko and T. Pierog, Evidence for flow from

hydrodynamic simulations of pPb collisions at 5.02 TeV from v2 mass splitting, Phys.
Rev. Lett. 112, 232301, (2014). doi: 10.1103/PhysRevLett.112.232301.

749. P. Bozek, W. Broniowski and G. Torrieri, Mass hierarchy in identified particle
distributions in proton–lead collisions, Phys. Rev. Lett. 111, 172303, (2013). doi:
10.1103/PhysRevLett.111.172303.

750. B. Schenke, S. Schlichting, P. Tribedy and R. Venugopalan, Mass ordering of spectra
from fragmentation of saturated gluon states in high multiplicity proton–proton
collisions, Phys. Rev. Lett. 117 (16), 162301, (2016). doi: 10.1103/PhysRevLett.117.
162301.

751. J. Adams et al., Particle type dependence of azimuthal anisotropy and nuclear
modification of particle production in Au+Au collisions at s(NN)**(1/2) = 200-GeV,
Phys. Rev. Lett. 92, 052302, (2004). doi: 10.1103/PhysRevLett.92.052302.

752. A. Adare et al., Scaling properties of azimuthal anisotropy in Au+Au and Cu+Cu
collisions at s(NN) ∗∗ (1/2) = 200-GeV, Phys. Rev. Lett. 98, 162301, (2007). doi:
10.1103/PhysRevLett.98.162301.

753. D. Molnar and S. A. Voloshin, Elliptic flow at large transverse momenta from
quark coalescence, Phys. Rev. Lett. 91, 092301, (2003). doi: 10.1103/PhysRevLett.
91.092301.

754. V. Greco, C. M. Ko and P. Levai, Parton coalescence and the anti-proton/pion
anomaly at RHIC, Phys. Rev. Lett. 90, 202302, (2003). doi: 10.1103/PhysRevLett.
90.202302.

 M
ul

tip
le

 P
ar

to
n 

In
te

ra
ct

io
ns

 a
t t

he
 L

H
C

 D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 1
30

.7
4.

16
.8

6 
on

 0
1/

10
/2

1.
 R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.



October 11, 2018 6:26 Multiple Parton Interactions at LHC 9.61in x 6.69in b3218-ref page 451

References 451

755. R. J. Fries, B. Muller, C. Nonaka and S. A. Bass, Hadronization in heavy ion
collisions: Recombination and fragmentation of partons, Phys. Rev. Lett. 90, 202303,
(2003). doi: 10.1103/PhysRevLett.90.202303.

756. N. Borghini, P. M. Dinh and J.-Y. Ollitrault, Flow analysis from multiparticle
azimuthal correlations, Phys. Rev. C 64, 054901, (2001). doi: 10.1103/PhysRevC.
64.054901.

757. R. Bhalerao, N. Borghini and J. Ollitrault, Genuine collective flow from Lee–Yang
zeroes, Phys. Lett. B 580, 157, (2004). doi: 10.1016/j.physletb.2003.11.056.

758. A. Bilandzic, R. Snellings and S. Voloshin, Flow analysis with cumulants:
Direct calculations, Phys. Rev. C 83, 044913, (2011). doi: 10.1103/PhysRevC.83.
044913.

759. C. Alt et al., Directed and elliptic flow of charged pions and protons in Pb+Pb
collisions at 40-A-GeV and 158-A-GeV, Phys. Rev. C 68, 034903, (2003). doi: 10.
1103/PhysRevC.68.034903.

760. C. Adler et al., Elliptic flow from two and four particle correlations in Au+Au
collisions at

√
sNN = 130-GeV, Phys. Rev. C 66, 034904, (2002). doi: 10.1103/

PhysRevC.66.034904.
761. B. Abelev et al., Anisotropic flow of charged hadrons, pions and (anti-)protons

measured at high transverse momentum in Pb–Pb collisions at
√
sNN = 2.76 TeV,

Phys. Lett. B 719, 18, (2013). doi: 10.1016/j.physletb.2012.12.066.
762. S. Chatrchyan et al., Measurement of higher-order harmonic azimuthal anisotropy

in PbPb collisions at
√
sNN = 2.76 TeV, Phys. Rev. C. 89, 044906, (2014). doi:

10.1103/PhysRevC.89.044906.
763. G. Aad et al., Measurement of flow harmonics with multi-particle cumulants in

Pb+Pb collisions at
√
sNN = 2.76 TeV with the ATLAS detector, Eur. Phys. J. C

74, 3157, (2014). doi: 10.1140/epjc/s10052-014-3157-z.
764. G. Aad et al., Measurement with the ATLAS detector of multi-particle azimuthal

correlations in p+Pb collisions at
√
sNN = 5.02 TeV, Phys. Lett. B 725, 60–78,

(2013). doi: 10.1016/j.physletb.2013.06.057.
765. S. Chatrchyan et al., Multiplicity and transverse-momentum dependence of two- and

four-particle correlations in pPb and PbPb collisions, Phys. Lett. B 725, 213, (2013).
doi: 10.1016/j.physletb.2013.06.028.

766. B. B. Abelev et al., Multiparticle azimuthal correlations in pPb and Pb–Pb collisions
at the CERN Large Hadron Collider, Phys. Rev. C 90, 054901, (2014). doi: 10.1103/
PhysRevC.90.054901.

767. V. Khachatryan et al., Evidence for collective multi-particle correlations in pPb
collisions, Phys. Rev. Lett. 115(1), 012301 (2015). doi: 10.1103/PhysRevLett.115.
012301.

768. J. Jia, M. Zhou and A. Trzupek, Revealing long-range multi-particle collectivity in
small collision systems via subevent cumulants, Phys. Rev. C 96(3), 034906 (2017).
doi: 10.1103/PhysRevC.96.034906.

769. P. Di Francesco, M. Guilbaud, M. Luzum and J.-Y. Ollitrault, Systematic procedure
for analyzing cumulants at any order, Phys. Rev. C 95, 044911, (2017). doi: 10.1103/
PhysRevC.95.044911.

770. K. Gajdoov, Investigations of anisotropic collectivity using multi-particle correlations
in pp, p–Pb and Pb–Pb collisions, Nucl. Phys. A 967, 437, (2017). doi: 10.1016/j.
nuclphysa.2017.04.033.

771. M. Aaboud et al., Measurement of multi-particle azimuthal correlations in pp, p+Pb
and low-multiplicity Pb+Pb collisions with the ATLAS detector, Eur. Phys. J. C
77, 428, (2017). doi: 10.1140/epjc/s10052-017-4988-1.

 M
ul

tip
le

 P
ar

to
n 

In
te

ra
ct

io
ns

 a
t t

he
 L

H
C

 D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 1
30

.7
4.

16
.8

6 
on

 0
1/

10
/2

1.
 R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.



October 11, 2018 6:26 Multiple Parton Interactions at LHC 9.61in x 6.69in b3218-ref page 452

452 References

772. A. Bilandzic, C. H. Christensen, K. Gulbrandsen, A. Hansen and Y. Zhou, Generic
framework for anisotropic flow analyses with multiparticle azimuthal correlations,
Phys. Rev. C 89, 064904, (2014). doi: 10.1103/PhysRevC.89.064904.

773. A. M. Sirunyan et al., Observation of correlated azimuthal anisotropy Fourier
harmonics in pp and pPb collisions at the LHC, Phys. Rev. Lett. 120, 092301, (2018).
doi: 10.1103/PhysRevLett.120.092301.

774. M. Dasgupta and G. P. Salam, Event shapes in e+e− annihilation and deep
inelastic scattering, J. Phys. G: Nucl. Part. Phys. 30 (5), R143, (2004). doi:
10.1088/0954-3899/30/5/R01.

775. P. A. Movilla Fernandez et al., A Study of event shapes and determinations of alpha-s
using data of e+e− annihilations at

√
s = 22-GeV to 44-GeV, Eur. Phys. J. C 1,

461–478, (1998). doi: 10.1007/s100520050096.
776. R. Ellis, D. Ross and A. Terrano, The perturbative calculation of jet structure in e+e

annihilation, Nucl. Phys. B 178 (3), 421–456, (1981). ISSN 0550-3213. doi: http:
//dx.doi.org/10.1016/0550-3213(81)90165-6. URL http://www.sciencedirect.com/
science/article/pii/0550321381901656.

777. S. Bethke, Qcd tests at e+e- colliders, Nucl. Phys. B — Proc. Suppl. 64 (1), 54–62,
(1998). ISSN 0920-5632. doi: http://dx.doi.org/10.1016/S0920-5632(97)01036-0.
URL http://www.sciencedirect.com/science/article/pii/S0920563297010360.

778. A. Banfi, G. P. Salam and G. Zanderighi, Semi-numerical resummation of event
shapes, J. High Energy Phys. 01, 018, (2002). doi: 10.1088/1126-6708/2002/01/018.

779. G. Hanson et al., Evidence for jet structure in hadron production by e+e− anni-
hilation, Phys. Rev. Lett. 35, 1609–1612 (1975). doi: 10.1103/PhysRevLett.35.1609.
URL http://link.aps.org/doi/10.1103/PhysRevLett.35.1609.

780. D. P. Barber et al., Discovery of three-jet events and a test of quantum chromodynam-
ics at petra, Phys. Rev. Lett. 43, 830–833 (1979). doi: 10.1103/PhysRevLett.43.830.
URL http://link.aps.org/doi/10.1103/PhysRevLett.43.830.

781. C. Berger et al., Evidence for gluon bremsstrahlung in e+e− annihilations at
high energies, Phys. Lett. B 86 (3), 418–425, (1979). doi: http://dx.doi.org/
10.1016/0370-2693(79)90869-4. URL http://www.sciencedirect.com/science/article/
pii/0370269379908694.

782. R. Brandelik et al., Evidence for planar events in e+e− annihilation at high
energies, Phys. Lett. B 86 (2), 243–249, (1979). ISSN 0370-2693. doi: http:
//dx.doi.org/10.1016/0370-2693(79)90830-X. URL http://www.sciencedirect.com/
science/article/pii/037026937990830X.

783. S. Kluth, P. A. Movilla Fernandez, S. Bethke, C. Pahl and P. Pfeifenschneider,
A Measurement of the QCD color factors using event shape distributions at√
s = 14-GeV to 189-GeV, Eur. Phys. J. C 21, 199–210, (2001). doi: 10.1007/

s100520100742.
784. P. Abreu et al. (DELPHI collaboration), Tuning and test of fragmentation models

based on identified particles and precision event shape data, Z. Phys. C 73(1),
11–59, (1997). ISSN 1431-5858. doi: 10.1007/s002880050295. URL http://dx.doi.org/
10.1007/s002880050295.

785. A. Banfi, G. P. Salam and G. Zanderighi, Phenomenology of event shapes at
hadron colliders, J. High Energy Phys. 06, 038, (2010). doi: 10.1007/JHEP06(2010)
038.

786. T. Becher, X. Garcia i Tormo and J. Piclum, Next-to-next-to-leading logarithmic
resummation for transverse thrust, Phys. Rev. D 93, 054038, (2016). doi: 10.1103/
PhysRevD.93.054038. URL https://link.aps.org/doi/10.1103/PhysRevD.93.054038.

 M
ul

tip
le

 P
ar

to
n 

In
te

ra
ct

io
ns

 a
t t

he
 L

H
C

 D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 1
30

.7
4.

16
.8

6 
on

 0
1/

10
/2

1.
 R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.



October 11, 2018 6:26 Multiple Parton Interactions at LHC 9.61in x 6.69in b3218-ref page 453

References 453

787. G. Aad et al., Measurement of event shapes at large momentum transfer with the
ATLAS detector in pp collisions at

√
s = 7 TeV, Eur. Phys. J. C 72, 2211, (2012).

doi: 10.1140/epjc/s10052-012-2211-y.
788. G. Aad et al., Measurement of event-shape observables in Z → 
+
− events in pp

collisions at
√
s = 7 TeV with the ATLAS detector at the LHC, Eur. Phys. J. C 76,

375, (2016). doi: 10.1140/epjc/s10052-016-4176-8.
789. S. Chatrchyan et al., Event shapes and azimuthal correlations in events in pp

collisions at, Phys. Lett. B 722 (4–5), 238–261, (2013). doi: http://dx.doi.org/
10.1016/j.physletb.2013.04.025. URL http://www.sciencedirect.com/science/article/
pii/S0370269313003043.

790. V. Khachatryan et al., Study of hadronic event-shape variables in multijet final
states in pp collisions at 7 Tev, J. High Energy Phys. 10, 87, (2014). doi: 10.1007/
JHEP10(2014)087. URL http://dx.doi.org/10.1007/JHEP10(2014)087.

791. R. M. Chatterjee, M. Guchait and D. Sengupta, Probing supersymmetry using event
shape variables at 8 TeV LHC, Phys. Rev. D 86, 075014, (2012). doi: 10.1103/
PhysRevD.86.075014.

792. A. Roy and M. Cavaglia, Discriminating supersymmetry and black holes at the large
hadron collider, Phys. Rev. D 77, 064029, (2008). doi: 10.1103/PhysRevD.77.064029.

793. C. Quigg, Looking into particle production at the large hadron collider, Nuovo Cim.
C 033N5, 327–342, (2010). doi: 10.1393/ncc/i2011-10734-0.

794. C. Albajar et al., Analysis of the highest transverse energy events seen in the UA1
detector at the S pp̄ S collider, Z. Phys. C 36, 33, (1987). doi: 10.1007/BF01556162.

795. C. Loizides, Experimental overview on small collision systems at the LHC, Nucl.
Phys. A 956, 200–207, (2016). doi: 10.1016/j.nuclphysa.2016.04.022.

796. E. Cuautle, R. Jimenez, I. Maldonado, A. Ortiz, G. Paić and E. Perez. Disentangling
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