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Figure 8. The upper limits at 95% CL on the observed and expected σ/σth for the Z′-2HDM (left)

and baryonic Z′ (right) model for the five individual decay modes of the Higgs boson, and for their

combination. The distributions are shown as a function of m
Z
′ for mA = 300 GeV (Z′-2HDM) and

mχ = 1 GeV (baryonic Z′ model). The inner and outer shaded bands show the 68 and 95% CL

uncertainties in the expected limit, respectively.
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Figure 9. The upper limits at 95% CL on the observed and expected σ/σth in the m
Z
′–mA and

m
Z
′–mχ planes for the Z′-2HDM (left) and baryonic Z′ model (right), respectively. The region

enclosed by the contours is excluded using the combination of the five decay channels of the Higgs

boson for the following benchmark scenarios: g
Z
′ = 0.8, gχ = 1, tan β = 1, mχ = 100 GeV, and

mA = mH = m
H

� for the Z′-2HDM, and gχ = 1, gq = 0.25 for the baryonic Z′ model.
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excluded region for a given value of mA = 300, 400, and 600 GeV.
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Figure 11. The upper limits at 90% CL on the DM-nucleon spin-independent scattering cross

section σSI, as a function of mχ. Results obtained in this analysis are compared with those from

the CMS dijet analyses [39, 41] and from several direct-detection experiments: CRESST-II [97],

CDMSLite [98], PandaX-II [99], LUX [100], XENON-1T [101], and CDEX-10 [102].

The results in the baryonic Z′ model are also interpreted in terms of the spin-independent

dark matter nucleon scattering cross section. This is the first search for DM particles

produced in association with a Higgs boson decaying to a pair of W or Z bosons, and the

first statistical combination based on five Higgs boson decay channels.
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[48] T. Sjöstrand et al., An Introduction to PYTHIA 8.2, Comput. Phys. Commun. 191 (2015)

159 [arXiv:1410.3012] [INSPIRE].

[49] P. Nason, A New method for combining NLO QCD with shower Monte Carlo algorithms,

JHEP 11 (2004) 040 [hep-ph/0409146] [INSPIRE].

[50] S. Frixione, P. Nason and C. Oleari, Matching NLO QCD computations with Parton Shower

simulations: the POWHEG method, JHEP 11 (2007) 070 [arXiv:0709.2092] [INSPIRE].

[51] S. Alioli, P. Nason, C. Oleari and E. Re, A general framework for implementing NLO

calculations in shower Monte Carlo programs: the POWHEG BOX, JHEP 06 (2010) 043

[arXiv:1002.2581] [INSPIRE].

[52] T. Melia, P. Nason, R. Röntsch and G. Zanderighi, W+W−, WZ and ZZ production in the

POWHEG BOX, JHEP 11 (2011) 078 [arXiv:1107.5051] [INSPIRE].

[53] K. Melnikov and F. Petriello, Electroweak gauge boson production at hadron colliders

through O(α2
s), Phys. Rev. D 74 (2006) 114017 [hep-ph/0609070] [INSPIRE].

[54] J.M. Campbell, R.K. Ellis and C. Williams, Vector boson pair production at the LHC,

JHEP 07 (2011) 018 [arXiv:1105.0020] [INSPIRE].

[55] J.M. Campbell, R.K. Ellis and W.T. Giele, A Multi-Threaded Version of MCFM, Eur.

Phys. J. C 75 (2015) 246 [arXiv:1503.06182] [INSPIRE].

[56] P. Meade, H. Ramani and M. Zeng, Transverse momentum resummation effects in W+W−

measurements, Phys. Rev. D 90 (2014) 114006 [arXiv:1407.4481] [INSPIRE].

[57] P. Jaiswal and T. Okui, Explanation of the WW excess at the LHC by jet-veto

resummation, Phys. Rev. D 90 (2014) 073009 [arXiv:1407.4537] [INSPIRE].

[58] F. Caola, K. Melnikov, R. Röntsch and L. Tancredi, QCD corrections to W+W− production

through gluon fusion, Phys. Lett. B 754 (2016) 275 [arXiv:1511.08617] [INSPIRE].

[59] CMS collaboration, Measurement of the tt̄ production cross section in the eµ channel in

proton-proton collisions at
√
s = 7 and 8 TeV, JHEP 08 (2016) 029 [arXiv:1603.02303]

[INSPIRE].

[60] S. Alioli, P. Nason, C. Oleari and E. Re, NLO vector-boson production matched with shower

in POWHEG, JHEP 07 (2008) 060 [arXiv:0805.4802] [INSPIRE].

[61] E. Bagnaschi, G. Degrassi, P. Slavich and A. Vicini, Higgs production via gluon fusion in

the POWHEG approach in the SM and in the MSSM, JHEP 02 (2012) 088

[arXiv:1111.2854] [INSPIRE].

[62] P. Nason and C. Oleari, NLO Higgs boson production via vector-boson fusion matched with

shower in POWHEG, JHEP 02 (2010) 037 [arXiv:0911.5299] [INSPIRE].

[63] H.B. Hartanto, B. Jager, L. Reina and D. Wackeroth, Higgs boson production in association

with top quarks in the POWHEG BOX, Phys. Rev. D 91 (2015) 094003

[arXiv:1501.04498] [INSPIRE].

[64] G. Luisoni, P. Nason, C. Oleari and F. Tramontano, HW±/HZ + 0 and 1 jet at NLO with

the POWHEG BOX interfaced to GoSam and their merging within MiNLO, JHEP 10

(2013) 083 [arXiv:1306.2542] [INSPIRE].

– 33 –

https://doi.org/10.1007/JHEP07(2014)079
https://doi.org/10.1007/JHEP07(2014)079
https://arxiv.org/abs/1405.0301
https://inspirehep.net/search?p=find+EPRINT+arXiv:1405.0301
https://doi.org/10.1016/j.cpc.2015.01.024
https://doi.org/10.1016/j.cpc.2015.01.024
https://arxiv.org/abs/1410.3012
https://inspirehep.net/search?p=find+EPRINT+arXiv:1410.3012
https://doi.org/10.1088/1126-6708/2004/11/040
https://arxiv.org/abs/hep-ph/0409146
https://inspirehep.net/search?p=find+EPRINT+hep-ph/0409146
https://doi.org/10.1088/1126-6708/2007/11/070
https://arxiv.org/abs/0709.2092
https://inspirehep.net/search?p=find+EPRINT+arXiv:0709.2092
https://doi.org/10.1007/JHEP06(2010)043
https://arxiv.org/abs/1002.2581
https://inspirehep.net/search?p=find+EPRINT+arXiv:1002.2581
https://doi.org/10.1007/JHEP11(2011)078
https://arxiv.org/abs/1107.5051
https://inspirehep.net/search?p=find+EPRINT+arXiv:1107.5051
https://doi.org/10.1103/PhysRevD.74.114017
https://arxiv.org/abs/hep-ph/0609070
https://inspirehep.net/search?p=find+EPRINT+hep-ph/0609070
https://doi.org/10.1007/JHEP07(2011)018
https://arxiv.org/abs/1105.0020
https://inspirehep.net/search?p=find+EPRINT+arXiv:1105.0020
https://doi.org/10.1140/epjc/s10052-015-3461-2
https://doi.org/10.1140/epjc/s10052-015-3461-2
https://arxiv.org/abs/1503.06182
https://inspirehep.net/search?p=find+EPRINT+arXiv:1503.06182
https://doi.org/10.1103/PhysRevD.90.114006
https://arxiv.org/abs/1407.4481
https://inspirehep.net/search?p=find+EPRINT+arXiv:1407.4481
https://doi.org/10.1103/PhysRevD.90.073009
https://arxiv.org/abs/1407.4537
https://inspirehep.net/search?p=find+EPRINT+arXiv:1407.4537
https://doi.org/10.1016/j.physletb.2016.01.046
https://arxiv.org/abs/1511.08617
https://inspirehep.net/search?p=find+EPRINT+arXiv:1511.08617
https://doi.org/10.1007/JHEP08(2016)029
https://arxiv.org/abs/1603.02303
https://inspirehep.net/search?p=find+EPRINT+arXiv:1603.02303
https://doi.org/10.1088/1126-6708/2008/07/060
https://arxiv.org/abs/0805.4802
https://inspirehep.net/search?p=find+EPRINT+arXiv:0805.4802
https://doi.org/10.1007/JHEP02(2012)088
https://arxiv.org/abs/1111.2854
https://inspirehep.net/search?p=find+EPRINT+arXiv:1111.2854
https://doi.org/10.1007/JHEP02(2010)037
https://arxiv.org/abs/0911.5299
https://inspirehep.net/search?p=find+EPRINT+arXiv:0911.5299
https://doi.org/10.1103/PhysRevD.91.094003
https://arxiv.org/abs/1501.04498
https://inspirehep.net/search?p=find+EPRINT+arXiv:1501.04498
https://doi.org/10.1007/JHEP10(2013)083
https://doi.org/10.1007/JHEP10(2013)083
https://arxiv.org/abs/1306.2542
https://inspirehep.net/search?p=find+EPRINT+arXiv:1306.2542


J
H
E
P
0
3
(
2
0
2
0
)
0
2
5

[65] Y. Gao, A.V. Gritsan, Z. Guo, K. Melnikov, M. Schulze and N.V. Tran, Spin Determination

of Single-Produced Resonances at Hadron Colliders, Phys. Rev. D 81 (2010) 075022

[arXiv:1001.3396] [INSPIRE].

[66] S. Bolognesi et al., On the spin and parity of a single-produced resonance at the LHC, Phys.

Rev. D 86 (2012) 095031 [arXiv:1208.4018] [INSPIRE].

[67] LHC Higgs Cross Section Working Group, Handbook of LHC Higgs Cross Sections: 4.

Deciphering the Nature of the Higgs Sector, CERN Yellow Rep. Monogr. 2 (2017) 1

[arXiv:1610.07922] [INSPIRE].

[68] NNPDF collaboration, Parton distributions for the LHC Run II, JHEP 04 (2015) 040

[arXiv:1410.8849] [INSPIRE].

[69] CMS collaboration, Event generator tunes obtained from underlying event and multiparton

scattering measurements, Eur. Phys. J. C 76 (2016) 155 [arXiv:1512.00815] [INSPIRE].

[70] GEANT4 collaboration, GEANT4: A Simulation toolkit, Nucl. Instrum. Meth. A 506

(2003) 250 [INSPIRE].

[71] CMS collaboration, Particle-flow reconstruction and global event description with the CMS

detector, 2017 JINST 12 P10003 [arXiv:1706.04965] [INSPIRE].

[72] CMS collaboration, Performance of Electron Reconstruction and Selection with the CMS

Detector in Proton-Proton Collisions at
√
s = 8 TeV, 2015 JINST 10 P06005

[arXiv:1502.02701] [INSPIRE].

[73] M. Cacciari and G.P. Salam, Dispelling the N3 myth for the kt jet-finder, Phys. Lett. B

641 (2006) 57 [hep-ph/0512210] [INSPIRE].

[74] M. Cacciari, G.P. Salam and G. Soyez, FastJet User Manual, Eur. Phys. J. C 72 (2012)

1896 [arXiv:1111.6097] [INSPIRE].

[75] M. Cacciari and G.P. Salam, Pileup subtraction using jet areas, Phys. Lett. B 659 (2008)

119 [arXiv:0707.1378] [INSPIRE].

[76] CMS collaboration, Jet energy scale and resolution in the CMS experiment in pp collisions

at 8 TeV, 2017 JINST 12 P02014 [arXiv:1607.03663] [INSPIRE].

[77] CMS collaboration, Jet Performance in pp Collisions at 7 TeV, CMS-PAS-JME-10-003

(2010) [INSPIRE].

[78] M. Wobisch and T. Wengler, Hadronization corrections to jet cross-sections in deep

inelastic scattering, in proceedings of the Workshop on Monte Carlo Generators for HERA

Physics (Plenary Starting Meeting), Hamburg, Germany, 27–30 April 1998, pp. 270–279

[hep-ph/9907280] [INSPIRE].

[79] CMS collaboration, A Cambridge-Aachen (C-A) based Jet Algorithm for boosted top-jet

tagging, CMS-PAS-JME-09-001 (2009) [INSPIRE].

[80] D. Bertolini, P. Harris, M. Low and N. Tran, Pileup Per Particle Identification, JHEP 10

(2014) 059 [arXiv:1407.6013] [INSPIRE].

[81] A.J. Larkoski, S. Marzani, G. Soyez and J. Thaler, Soft Drop, JHEP 05 (2014) 146

[arXiv:1402.2657] [INSPIRE].

[82] CMS collaboration, Identification of heavy-flavour jets with the CMS detector in pp

collisions at 13 TeV, 2018 JINST 13 P05011 [arXiv:1712.07158] [INSPIRE].

– 34 –

https://doi.org/10.1103/PhysRevD.81.075022
https://arxiv.org/abs/1001.3396
https://inspirehep.net/search?p=find+EPRINT+arXiv:1001.3396
https://doi.org/10.1103/PhysRevD.86.095031
https://doi.org/10.1103/PhysRevD.86.095031
https://arxiv.org/abs/1208.4018
https://inspirehep.net/search?p=find+EPRINT+arXiv:1208.4018
https://doi.org/10.23731/CYRM-2017-002
https://arxiv.org/abs/1610.07922
https://inspirehep.net/search?p=find+EPRINT+arXiv:1610.07922
https://doi.org/10.1007/JHEP04(2015)040
https://arxiv.org/abs/1410.8849
https://inspirehep.net/search?p=find+EPRINT+arXiv:1410.8849
https://doi.org/10.1140/epjc/s10052-016-3988-x
https://arxiv.org/abs/1512.00815
https://inspirehep.net/search?p=find+EPRINT+arXiv:1512.00815
https://doi.org/10.1016/S0168-9002(03)01368-8
https://doi.org/10.1016/S0168-9002(03)01368-8
https://inspirehep.net/search?p=find+J+%22Nucl.Instrum.Meth.,A506,250%22
https://doi.org/10.1088/1748-0221/12/10/P10003
https://arxiv.org/abs/1706.04965
https://inspirehep.net/search?p=find+EPRINT+arXiv:1706.04965
https://doi.org/10.1088/1748-0221/10/06/P06005
https://arxiv.org/abs/1502.02701
https://inspirehep.net/search?p=find+EPRINT+arXiv:1502.02701
https://doi.org/10.1016/j.physletb.2006.08.037
https://doi.org/10.1016/j.physletb.2006.08.037
https://arxiv.org/abs/hep-ph/0512210
https://inspirehep.net/search?p=find+EPRINT+hep-ph/0512210
https://doi.org/10.1140/epjc/s10052-012-1896-2
https://doi.org/10.1140/epjc/s10052-012-1896-2
https://arxiv.org/abs/1111.6097
https://inspirehep.net/search?p=find+EPRINT+arXiv:1111.6097
https://doi.org/10.1016/j.physletb.2007.09.077
https://doi.org/10.1016/j.physletb.2007.09.077
https://arxiv.org/abs/0707.1378
https://inspirehep.net/search?p=find+EPRINT+arXiv:0707.1378
https://doi.org/10.1088/1748-0221/12/02/P02014
https://arxiv.org/abs/1607.03663
https://inspirehep.net/search?p=find+EPRINT+arXiv:1607.03663
http://cds.cern.ch/record/1279362
https://inspirehep.net/search?p=find+R+%22CMS-PAS-JME-10-003%22
https://arxiv.org/abs/hep-ph/9907280
https://inspirehep.net/search?p=find+EPRINT+hep-ph/9907280
http://cds.cern.ch/record/1194489
https://inspirehep.net/search?p=find+R+%22CMS-PAS-JME-09-001%22
https://doi.org/10.1007/JHEP10(2014)059
https://doi.org/10.1007/JHEP10(2014)059
https://arxiv.org/abs/1407.6013
https://inspirehep.net/search?p=find+EPRINT+arXiv:1407.6013
https://doi.org/10.1007/JHEP05(2014)146
https://arxiv.org/abs/1402.2657
https://inspirehep.net/search?p=find+EPRINT+arXiv:1402.2657
https://doi.org/10.1088/1748-0221/13/05/P05011
https://arxiv.org/abs/1712.07158
https://inspirehep.net/search?p=find+EPRINT+arXiv:1712.07158


J
H
E
P
0
3
(
2
0
2
0
)
0
2
5

[83] CMS collaboration, Performance of reconstruction and identification of τ leptons decaying

to hadrons and ντ in pp collisions at
√
s = 13 TeV, 2018 JINST 13 P10005

[arXiv:1809.02816] [INSPIRE].

[84] CMS collaboration, Performance of missing transverse momentum reconstruction in

proton-proton collisions at
√
s = 13 TeV using the CMS detector, 2019 JINST 14 P07004

[arXiv:1903.06078] [INSPIRE].

[85] CMS collaboration, Measurements of properties of the Higgs boson decaying to a W boson

pair in pp collisions at
√
s = 13 TeV, Phys. Lett. B 791 (2019) 96 [arXiv:1806.05246]

[INSPIRE].

[86] Particle Data Group, Review of Particle Physics, Phys. Rev. D 98 (2018) 030001

[INSPIRE].

[87] CMS collaboration, Measurement of Higgs Boson Production and Properties in the WW

Decay Channel with Leptonic Final States, JHEP 01 (2014) 096 [arXiv:1312.1129]

[INSPIRE].

[88] CMS collaboration, Measurements of differential cross sections of top quark pair production

as a function of kinematic event variables in proton-proton collisions at
√
s = 13 TeV,

JHEP 06 (2018) 002 [arXiv:1803.03991] [INSPIRE].

[89] G. Passarino, Higgs CAT, Eur. Phys. J. C 74 (2014) 2866 [arXiv:1312.2397] [INSPIRE].

[90] S. Frixione, V. Hirschi, D. Pagani, H.S. Shao and M. Zaro, Electroweak and QCD

corrections to top-pair hadroproduction in association with heavy bosons, JHEP 06 (2015)

184 [arXiv:1504.03446] [INSPIRE].

[91] CMS collaboration, CMS Luminosity Measurements for the 2016 Data Taking Period,

CMS-PAS-LUM-17-001 (2017) [INSPIRE].

[92] J. Butterworth et al., PDF4LHC recommendations for LHC Run II, J. Phys. G 43 (2016)

023001 [arXiv:1510.03865] [INSPIRE].

[93] G. Cowan, K. Cranmer, E. Gross and O. Vitells, Asymptotic formulae for likelihood-based

tests of new physics, Eur. Phys. J. C 71 (2011) 1554 [Erratum ibid. C 73 (2013) 2501]

[arXiv:1007.1727] [INSPIRE].

[94] T. Junk, Confidence level computation for combining searches with small statistics, Nucl.

Instrum. Meth. A 434 (1999) 435 [hep-ex/9902006] [INSPIRE].

[95] A.L. Read, Presentation of search results: The CLs technique, J. Phys. G 28 (2002) 2693

[INSPIRE].

[96] ATLAS, CMS collaborations and the LHC Higgs Combination Group, Procedure for the

LHC Higgs boson search combination in Summer 2011, CMS-NOTE-2011-005 (2011)

[ATL-PHYS-PUB-2011-11] [INSPIRE].

[97] CRESST collaboration, Results on light dark matter particles with a low-threshold

CRESST-II detector, Eur. Phys. J. C 76 (2016) 25 [arXiv:1509.01515] [INSPIRE].

[98] SuperCDMS collaboration, New Results from the Search for Low-Mass Weakly Interacting

Massive Particles with the CDMS Low Ionization Threshold Experiment, Phys. Rev. Lett.

116 (2016) 071301 [arXiv:1509.02448] [INSPIRE].

[99] PandaX-II collaboration, Dark Matter Results From 54-Ton-Day Exposure of PandaX-II

Experiment, Phys. Rev. Lett. 119 (2017) 181302 [arXiv:1708.06917] [INSPIRE].

– 35 –

https://doi.org/10.1088/1748-0221/13/10/P10005
https://arxiv.org/abs/1809.02816
https://inspirehep.net/search?p=find+EPRINT+arXiv:1809.02816
https://doi.org/10.1088/1748-0221/14/07/P07004
https://arxiv.org/abs/1903.06078
https://inspirehep.net/search?p=find+EPRINT+arXiv:1903.06078
https://doi.org/10.1016/j.physletb.2018.12.073
https://arxiv.org/abs/1806.05246
https://inspirehep.net/search?p=find+EPRINT+arXiv:1806.05246
https://doi.org/10.1103/PhysRevD.98.030001
https://inspirehep.net/search?p=find+J+%22Phys.Rev.,D98,030001%22
https://doi.org/10.1007/JHEP01(2014)096
https://arxiv.org/abs/1312.1129
https://inspirehep.net/search?p=find+EPRINT+arXiv:1312.1129
https://doi.org/10.1007/JHEP06(2018)002
https://arxiv.org/abs/1803.03991
https://inspirehep.net/search?p=find+EPRINT+arXiv:1803.03991
https://doi.org/10.1140/epjc/s10052-014-2866-7
https://arxiv.org/abs/1312.2397
https://inspirehep.net/search?p=find+EPRINT+arXiv:1312.2397
https://doi.org/10.1007/JHEP06(2015)184
https://doi.org/10.1007/JHEP06(2015)184
https://arxiv.org/abs/1504.03446
https://inspirehep.net/search?p=find+EPRINT+arXiv:1504.03446
http://cds.cern.ch/record/2257069
https://inspirehep.net/search?p=find+R+%22CMS-PAS-LUM-17-001%22
https://doi.org/10.1088/0954-3899/43/2/023001
https://doi.org/10.1088/0954-3899/43/2/023001
https://arxiv.org/abs/1510.03865
https://inspirehep.net/search?p=find+EPRINT+arXiv:1510.03865
https://doi.org/10.1140/epjc/s10052-011-1554-0
https://arxiv.org/abs/1007.1727
https://inspirehep.net/search?p=find+EPRINT+arXiv:1007.1727
https://doi.org/10.1016/S0168-9002(99)00498-2
https://doi.org/10.1016/S0168-9002(99)00498-2
https://arxiv.org/abs/hep-ex/9902006
https://inspirehep.net/search?p=find+EPRINT+hep-ex/9902006
https://doi.org/10.1088/0954-3899/28/10/313
https://inspirehep.net/search?p=find+J+%22J.Phys.,G28,2693%22
http://cds.cern.ch/record/1379837
https://inspirehep.net/search?p=find+R+%22CMS-NOTE-2011-005%22
https://doi.org/10.1140/epjc/s10052-016-3877-3
https://arxiv.org/abs/1509.01515
https://inspirehep.net/search?p=find+EPRINT+arXiv:1509.01515
https://doi.org/10.1103/PhysRevLett.116.071301
https://doi.org/10.1103/PhysRevLett.116.071301
https://arxiv.org/abs/1509.02448
https://inspirehep.net/search?p=find+EPRINT+arXiv:1509.02448
https://doi.org/10.1103/PhysRevLett.119.181302
https://arxiv.org/abs/1708.06917
https://inspirehep.net/search?p=find+EPRINT+arXiv:1708.06917


J
H
E
P
0
3
(
2
0
2
0
)
0
2
5

[100] LUX collaboration, Results from a search for dark matter in the complete LUX exposure,

Phys. Rev. Lett. 118 (2017) 021303 [arXiv:1608.07648] [INSPIRE].

[101] XENON collaboration, First Dark Matter Search Results from the XENON1T Experiment,

Phys. Rev. Lett. 119 (2017) 181301 [arXiv:1705.06655] [INSPIRE].

[102] CDEX collaboration, Limits on Light Weakly Interacting Massive Particles from the First

102.8 kg × day Data of the CDEX-10 Experiment, Phys. Rev. Lett. 120 (2018) 241301

[arXiv:1802.09016] [INSPIRE].

– 36 –

https://doi.org/10.1103/PhysRevLett.118.021303
https://arxiv.org/abs/1608.07648
https://inspirehep.net/search?p=find+EPRINT+arXiv:1608.07648
https://doi.org/10.1103/PhysRevLett.119.181301
https://arxiv.org/abs/1705.06655
https://inspirehep.net/search?p=find+EPRINT+arXiv:1705.06655
https://doi.org/10.1103/PhysRevLett.120.241301
https://arxiv.org/abs/1802.09016
https://inspirehep.net/search?p=find+EPRINT+arXiv:1802.09016


J
H
E
P
0
3
(
2
0
2
0
)
0
2
5

The CMS collaboration

Yerevan Physics Institute, Yerevan, Armenia

A.M. Sirunyan†, A. Tumasyan

Institut für Hochenergiephysik, Wien, Austria

W. Adam, F. Ambrogi, T. Bergauer, J. Brandstetter, M. Dragicevic, J. Erö, A. Es-
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University of Split, Faculty of Electrical Engineering, Mechanical Engineering

and Naval Architecture, Split, Croatia
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M. Bartók20, M. Csanad, P. Major, K. Mandal, A. Mehta, M.I. Nagy, G. Pasztor,
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Piemonte Orientalec, Novara, Italy

N. Amapanea,b, R. Arcidiaconoa,c, S. Argiroa,b, M. Arneodoa,c, N. Bartosika, R. Bellana,b,

C. Biinoa, A. Cappatia,b, N. Cartigliaa, S. Comettia, M. Costaa,b, R. Covarellia,b,

N. Demariaa, B. Kiania,b, C. Mariottia, S. Masellia, E. Migliorea,b, V. Monacoa,b,

E. Monteila,b, M. Montenoa, M.M. Obertinoa,b, L. Pachera,b, N. Pastronea, M. Pelliccionia,

G.L. Pinna Angionia,b, A. Romeroa,b, M. Ruspaa,c, R. Sacchia,b, R. Salvaticoa,b,

K. Shchelinaa,b, V. Solaa, A. Solanoa,b, D. Soldia,b, A. Staianoa

INFN Sezione di Triestea, Università di Triesteb, Trieste, Italy
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