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This paper is dedicated to the memory of our colleagues who worked on CMS but have since passed away. In recognition of their many

contributions to the achievement of this observation.
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Results are presented from searches for the standard model Higgs bosen in proton-proton collisions
a f5=7 and B TeV in the (amwl Muon Solenoid experiment at the LHC, using data samples

corresponding to T
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nlup(oSl b at 7 Tev and 5.3 " at 8 TeV. The search

is performed in five decay modes: yy, 22, WHW™, r¥r~, and bb. An excess of events is abserved above
the expected background, with a local \i]{ﬂiﬁrﬂﬂ(l‘ of 5.0 standard deviations, at a mass near 125 GeV,
signalling the production of a new particle, The expected significance for a standard model Higgs boson

Keywords: of that mass is 5.8 standard deviations. The excess is most significant in the two decay modes with the
o best mass resolution, y ¥ and ZZ; a fit to these signals gives a mass of 125.3 & 0.4(stat) £ 0.5(syst.) GeV.
Physics The decay to two photons indicates that the new particle is a boson with spin different from one.

Higgs © 2012 CERN. Published by Elsevier BV. All rights reserved.
1. Introduction my should be smaller than ~1 TeV, while precision electroweak

The standard model (SM) of elementary particles provides a re-
markably accurate description of results from many accelerator and
non-accelerator based experiments. The SM comprises quarks and
leptons as the building blocks of matter, and describes their in-
teractions through the exchange of force carriers: the photon for
electromagnetic interactions, the W and Z bosons for weak inter-
actions, and the gluons for strong interactions. The electromagnetic
and weak interactions are unified in the electroweak theory. Al-
though the predictions of the SM have been extensively confirmed,
the question of how the W and Z gauge bosons acquire mass
whilst the photon remains massless is still open.

Nearly fifty years ago it was [1-6] that
symmetry breaking in gauge theories could be achieved through
the introduction of a scalar field. Applying this mechanism to the
electroweak theory [7-9] through a complex scalar doublet field
leads to the generation of the W and Z masses, and to the predic-
tion of the existence of the SM Higgs boson (H). The scalar field
also gives mass to the fundamental fermions through the Yukawa
interaction. The mass my of the SM Higgs boson is not predicted
by theory. However, general considerations [10-13] suggest that

“ © CERN for the benefiz of the CMS Collaboration,
* E-mail address: cms-publi n-committee-chair@cern.ch.

0370-2693/ © 2012 CERN. Published by Elsevier BN, All rights reserved.
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measurements imply that my < 152 GeV at 95% confidence level
(CL) [14]. Over the past twenty years, direct searches for the Higgs
boson have been carried out at the LEP collider, leading to a lower
bound of my > 114.4 GeV at 95% CL [15), and at the Tevatron
proton-antiproton collider, excluding the mass range 162-166 GeV
at 95% CL [16] and detecting an excess of events, recently reported
in [17-19], in the range 120-135 GeV.

The discovery or exclusion of the SM Higgs boson is one of the
primary scientific goals of the Large Hadron Collider (LHC) [20).
Previous direct searches at the LHC were based on dala [rum

ton-proton collisions corresponding to an i
1ly of 5 fb~! collected at a centre-of-mass energy /5 = 7 TeV.
The CMS experiment excluded at 95% CL a range of masses from
127 to 600 GeV [21]. The ATLAS experiment excluded at 95%
CL the ranges 111.4-116.6, 119.4-122.1 and 129.2-541 GeV [22].
‘Within the remaining allowed mass region, an excess of events
near 125 GeV was reported by both experiments. In 2012 the
proton-proton centre-of-mass energy was increased to 8 TeV and
by the end of June an additional integrated luminosity of more
than 5 fb ' had been recorded by each of these experiments,
thereby enhancing significantly the sensitivity of the search for the
Higgs boson.

This Letter reports the results of a search for the SM Higgs bo-
son using samples collected by the CMS experiment, comprising
data recorded at /s =7 and 8 TeV. The search is performed in
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Results are presented from searches for the standard model Higgs boson in
proton-proton collisions at sqrt(s) = 7 and 8 TeV in the Compact Muon
Solenoid experiment at the LHC, using data samples corresponding to
integrated luminosities of up to 5.1 inverse femtobarns at 7 TeV and 5.3
inverse femtobarns at 8 TeV. The search is performed in five decay modes:
gamma gamma, ZZ, WW, tau tau, and b b-bar. An excess of events is
observed above the expected background, with a local significance of 5.0
standard deviations, at a mass near 125 GeV, signalling the production of a
new particle. The expected significance for a standard model Higgs boson of
that mass is 5.8 standard deviations. The excess is most significant in the
two decay modes with the best mass resolution, gamma gamma and ZZ; a fit
to these signals gives a mass of 125.3 +/- 0.4 (stat.) +/- 0.5 (syst.) GeV.
The decay to two photons indicates that the new particle is a boson with spin
different from one.
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SCOAP3 3'000+ libraries, 52 partners, 44 countries

[l Participation in SCOAP3 driven by libraries with one national contact point ¥
(BE, CA, CH, CZ, DL, FI, HK, HU, IL, IS, JP, NL, NO, PL, SE, ZA, CERN, IAEA)

B Participation in SCOAP3 driven by libraries through several consortia and institutes
(AU, ES, IT, US)
Participation in SCOAP3 via intergovernmental organization JINR
(AM, AZ, BY, CU, KP, GE, KZ, MD, MN, UA, UZ, VN)
Participation orchestrated by funding agencies together with libraries
(AT, CN, DE, FR, GR, KR, MX, PT, SK, TR, TW, UK)
Other countries with at least on SCOAP? author

@ Seat of intergovernmental organization (CERN, IAEA, JINR)




Country contributions scale with publications
Share of HEP publications 2014-2015 (as used for SCOAP?3 Phase 2)
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SCOAP? 2014-2016 book-closing

~4,500/year theoretical and experimental articles, from all over the world

Phase 1

7/10 journals and 69% of articles published
or co-published by learned societies
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N Springer

Nuclear Physics B Flip
Physics Letters B Flip
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93% of SCOAPS3 articles have 1-10 authors

Articles published in SCOAP? journals 2014-2015 by number of authors
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SCOAPS covers the majority of HEP content

Journals with more than 25 HEP
articles p.a. not in SCOAP3:
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Modern Physics A & D
- Modern Physics Letters A
Elsevier:
- Annals of Physics
- Computer Physics Comm.
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- Journal of Physics A & G
Springer:
- Comm. in Mathematical Physics
- European Physical Journal A
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- Physical Review C
- Physical Review D
- Physical Review Letters

This analysis includes HEP articles published 2014 and 2015 in the listed journals. A HEP article is defined
as an article submitted to arXiv in one of the HEP categories: HEP-EX, HEP-LAT, HEP-PH, HEP-TH.
For simplification, journals with less than 25 HEP articles/year were excluded.
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SCOAP? doubles Elsevier/Springer HEP download

Comparing 2015 and 2013 (before SCOAP3)

» Elsevier & SpringerNature download counts

» Downloads in ScienceDirect and SpringerLink
doubled for journals participating in SCOAP?

= Downloads from all over the world

Visualization of the origin of PLB downloads
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Open Access articles drive downloads

= SCOAP? articles account for
o 3% for the 2 Elsevier journals? (downloads doubled)
o 30% for the 2 Springer journals® (downloads doubled)

a ~2,500 SCOAP3 articles compared to ~81,000 articles in total
b ~5,300 SCOAP3 articles compared to ~18,000 articles in total
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Higgs © 2012 CERN. Published by Elsevier BV. All rights reserved.
1. Introduction my should be smaller than ~1 TeV, while precision electroweak

The standard model (SM) of elementary particles provides a re-
markably accurate description of results from many accelerator and
non-accelerator based experiments. The SM comprises quarks and
leptons as the building blocks of matter, and describes their in-
teractions through the exchange of force carriers: the photon for
electromagnetic interactions, the W and Z bosons for weak inter-
actions, and the gluons for strong interactions. The electromagnetic
and weak interactions are unified in the electroweak theory. Al-
though the predictions of the SM have been extensively confirmed,
the question of how the W and Z gauge bosons acquire mass
whilst the photon remains massless is still open.

Nearly fifty years ago it was [1-6] that
symmetry breaking in gauge theories could be achieved through
the introduction of a scalar field. Applying this mechanism to the
electroweak theory [7-9] through a complex scalar doublet field
leads to the generation of the W and Z masses, and to the predic-
tion of the existence of the SM Higgs boson (H). The scalar field
also gives mass to the fundamental fermions through the Yukawa
interaction. The mass my of the SM Higgs boson is not predicted
by theory. However, general considerations [10-13] suggest that
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measurements imply that my < 152 GeV at 95% confidence level
(CL) [14]. Over the past twenty years, direct searches for the Higgs
boson have been carried out at the LEP collider, leading to a lower
bound of my > 114.4 GeV at 95% CL [15), and at the Tevatron
proton-antiproton collider, excluding the mass range 162-166 GeV
at 95% CL [16] and detecting an excess of events, recently reported
in [17-19], in the range 120-135 GeV.

The discovery or exclusion of the SM Higgs boson is one of the
primary scientific goals of the Large Hadron Collider (LHC) [20).
Previous direct searches at the LHC were based on dala [rum

ton-proton collisions corresponding to an i
1ly of 5 fb~! collected at a centre-of-mass energy /5 = 7 TeV.
The CMS experiment excluded at 95% CL a range of masses from
127 to 600 GeV [21]. The ATLAS experiment excluded at 95%
CL the ranges 111.4-116.6, 119.4-122.1 and 129.2-541 GeV [22].
‘Within the remaining allowed mass region, an excess of events
near 125 GeV was reported by both experiments. In 2012 the
proton-proton centre-of-mass energy was increased to 8 TeV and
by the end of June an additional integrated luminosity of more
than 5 fb ' had been recorded by each of these experiments,
thereby enhancing significantly the sensitivity of the search for the
Higgs boson.

This Letter reports the results of a search for the SM Higgs bo-
son using samples collected by the CMS experiment, comprising
data recorded at /s =7 and 8 TeV. The search is performed in
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Results are presented from searches for the standard model Higgs boson in
proton-proton collisions at sqrt(s) = 7 and 8 TeV in the Compact Muon
Solenoid experiment at the LHC, using data samples corresponding to
integrated luminosities of up to 5.1 inverse femtobarns at 7 TeV and 5.3
inverse femtobarns at 8 TeV. The search is performed in five decay modes:
gamma gamma, ZZ, WW, tau tau, and b b-bar. An excess of events is
observed above the expected background, with a local significance of 5.0
standard deviations, at a mass near 125 GeV, signalling the production of a
new particle. The expected significance for a standard model Higgs boson of
that mass is 5.8 standard deviations. The excess is most significant in the
two decay modes with the best mass resolution, gamma gamma and ZZ; a fit
to these signals gives a mass of 125.3 +/- 0.4 (stat.) +/- 0.5 (syst.) GeV.
The decay to two photons indicates that the new particle is a boson with spin
different from one.
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