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Results are presented from searches for the standard model Higgs boson in proton-proton collisions
at 5= 7 and ﬂ TeV in the Compacl Muon Solenoid txpenmrm at the LHC using data samples
iti oluplo&l ! at 7 TeV and 53 " at 8 TeV, The search
is performed in ﬁve decay modes: yy, 22, W'W~, -, and bb. An excess of events is observed above
the expected with a local signil of 5.0 standard , at @ 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
o8 best mass resolution, yy and ZZ; a fit to these signals gives a mass of 125.3 £ 0.4(stac.) & 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. general ¢ [10-13] suggest that

"5 © CERN for the benefic of the CMS Collaboration.
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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 bascd on data fmm
pmon—pmmn collisions cor ing to an i dl
ity of 5 fb' collected at a centre-of-mass energy /s = 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 1114-1166, 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 cm'rgy was lncn:ascd to 8 TeV and
by the end of June an additi 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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is performed in ﬁ\r decay modes: yy, 22, WHW, r¥ ¢, and bb. An excess of events is observed above
the expected background, with a local slrnvﬁranct of 5.0 standard deviations, at a mass near 125 GeV,
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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 benefit of the CMS Collaboration,
* E-mail address: cms-publication-committee-chair@cern.ch.

0370-2693/ © 2012 CERN. Published by Elsevier BV. All rights reserved.
heep://dx.dol.org/10.1016/5 physletd. 2012.08.021

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].
vanous direct searches at the LHC were bascd on da!a frum

proton collisions corresponding to an

lty uf 5 b~ collected at a centre-of-mass energy /s = 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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CERN DD/OC Tim Berners-Lee, CERN/DD
Information Management: A Proposal March 1989

~ Information Management: A Proposal

Abstract

This proposal concerns the management of general information about accelerators and cxpeniments at

CERN. It discusses the problems of loss of inforination about complex evolving systems and derives a
solution based on a distributed hypertext sytstem.

Keywords: Hypertext, Computer confcrencing, Document retricval, Information management, Project
control
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MSTERDAM -- Confronted with rising pressure on profit margins, increasing printing and

distribution costs and growing enthusiasm among physicians and other scientists for the
Internet as an information resource, Reed Elsevier, the Anglo-Dutch publishing group, came to
realize it had "almost no alternative," says Karen Hunter.

"We want to have our journals on the desktop of our readers and get our information to more
people," added Hunter, Elsevier's Vice President for Strategic Planning.

While other scientific publishers begin to re-think their strategies to include
the Internet, Reed-Elsevier's move is likely to be regarded as a turning point:
Later this month the company is starting the operational testing of
ScienceDirect, its new online venture, which will eventually become the
world's largest scientific database.

The aim is to make the full text of all 1,200 Elsevier science journals |
available on the World Wide Web this year. "We'll go live by July 1st with A
about 350 biomedical journals, then add the other titles throughout the year," SCIE
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The SAO/NASA Astrophysics Data System (ADS) is a Digital Library portal for researchers in Astronomy and Physics, operated by the Smithsonian Astrophysical Observatory (SAO) under a NASA grant. The ADS
maintains three bibliographic databases containing more than 12.4 million records covering publications in Astronomy and Astrophysics, Physics, and the arXiv e-prints. Abstracts and full-text of major astronomy and
physics publications are indexed and searchable through the new ADS "Bumblebee" interface as well as the traditional "Classic" search forms. A set of browsable interfaces are also available.

In addition to maintaining its bibliographic corpus, the ADS tracks citations and usage of its records to provide advanced discovery and evaluation capabilities. Integrated in its databases, the ADS provides access and
pointers to a wealth of external resources, including electronic articles available from publisher's websites, astronomical object information, data catalogs and data sets hosted by external archives. We currently have links
to over 11.8 million records maintained by our collaborators.

Please note that all abstracts and articles in the ADS are copyrighted by the publisher, and their use is free for personal use only. For more information, please read our page detailing the Terms and Conditions
regulating the use of our resources.

The ADS provides the myADS Update Service, a free custom notification service promoting current awareness of the recent technical literature in astronomy and physics based on each individual subscriber's queries.
Every week the myADS Update Service will scan the literature added to the ADS since the last update, and will create custom lists of recent papers for each subscriber, formatted to allow quick reading and access.
Subscribers are notified by e-mail in html format. As an option, users can elect to receive updates on preprints published on the arXiv e-print archive via daily emails or by subscribing to a custom RSS feed.

In 2016 the ADS Users Group (ADSUG) was established to advise the project and to recommend changes and improvements to both its services and procedures in order to maximize the scientific productivity of the
community it serves. The ADSUG will advocate for the user community and provide suggestions regarding content curation, technical infrastructure, management, and priority setting.

The importance of ADS's role in supporting the scientific community has been recognized by societies and individuals. If you wish to acknowledge us in a publication, kindly use a phrase such as the following:
““This research has made use of NASA's Astrophysics Data System."
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Inconsistency of Minkowski higher-derivative theories

Ugo G. Aglietti, Damiano Anselmi
(Submitted on 20 Dec 2016 (v1), last revised 10 Feb 2017 (this version, v2))

We show that Minkowski higher-derivative quantum field theories are generically
inconsistent, because they generate nonlocal, non-Hermitian ultraviolet divergences, which
cannot be removed by means of standard renormalization procedures. By "Minkowski
theories" we mean theories that are defined directly in Minkowski spacetime. The problems
occur when the propagators have complex poles, so that the correlation functions cannot be
obtained as the analytic continuations of their Euclidean versions. The usual power counting
rules fail and are replaced by much weaker ones. Self-energies generate complex divergences
proportional to inverse powers of D'Alembertians. Three-point functions give more involved
nonlocal divergences, which couple to infrared effects. We illustrate the violations of the
locality and Hermiticity of counterterms in scalar models and higher-derivative gravity.
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Abstract

We show that Minkowski higher-derivative quantum field theories are generically
inconsistent, because they generate nonlocal, non-hermitian ultraviolet divergences, which

cannot be removed by means of standard renormalization procedures. By “Minkowski
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SCOAPS (Sponsoring Consortium Open Access Publishing in Particle Physics)
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SCOAP3 impact

the first 3 years: 2014-2016

3’000+ libraries 8 funding agencies 44 countries
13'500+ articles by 20°000 authors in 100 countries
1'050%€ /article (1/2-1/3 of average OA cost)

90% cheaper business model (recyc ing subscriptions)
P y

Up to 300% increase in article downloads (millions)



SCOAP3 Partnershlp Today: 44 Countries + 3 1GO

Australia
Austria
Belgium
Canada
CERN
China
Czechia
Denmark
Finland
France
Germany
Greece
Hong Kong
Hungary
IAEA
lceland
Israel

ltaly

Japan
JINR
Korea

Mexico
Netherlands
Norway

Poland

Portugal

Slovak Republic
South Africa
Spain

Sweden
Switzerland
Taiwan

Turkey

United Kingdom
United States of America

4/ countries/IGOs with
~ 3’000 libraries/institutions




Diverse ways to participate in SCOAPS3

Participation in SCOAP3 driven by libraries with one national contact point ¥
(BE, CA, CH, CZ, DL, FI, HK, HU, IL, IS, JPB, NL, NO, PL, SE, ZA, CERN, IAEA)
Participation in SCOAP?3 driven by libraries through several consortia and institutes
(AU, ES, IT, US)

Participation in SCOAP? 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) o
A

Seat of intergovernmental organization (CERN, IAEA, JINR)




Country membership tfees scale with HEP publications
Share of HEP publications 2014-2015 (as used for SCOAP3 Phase 2)

/A DK AT
05% 05% .
MIX 0.5%
0.6% |
GR
CL AU o0
0.9% 0.7%
' Other (>0.1% HEP publications):
TR
SE 1.0% Pakistan 0.4%
12% 1.2% - Hungary 0.4%
' NL Czech Republic 0.4%
1.3% Romania 0.3%
IL o0 Egypt 0.2%
1.4% 3 Thailand 0.2%
' Ukraine 0.2%
PL Croatia 0.2%
9 CH Norway 0.2%
1.5% o Estonia 0.2%
/ Armenia 0.1%
R Serbia 0.1%
5 Slovenia 0.1%
2.1% Ireland 0.1%
CERN
21% KR
2.3%

JP
= A8y = Some large potential contributors

3.1% FR not yet participating (IN, RU, BR)
34% IN IT Sl » CERN covers fees of countries not

yet participating.

4.5% IEESe) 7.1%

Note: The first phase of SCOAP3 (2014-2016) was based on the share of HEP publications 2005-2006.



SCOAP3"14-"16: 4,500 articles/year

Theory and Experiment, from all over the world

: Articles
Publisher

i Nuclear Physics B 991
»[.f;f‘%’f{‘lﬁfg Physics Letters B 2,697

@ Hindawi Advances in High Energy Physics 490
@ Chinese Physics C 96

!ugr% ﬁ% Journal of Cosmology & Astroparticle Physics 655
@ ors New Journal of Physics 27

Acta Physica Polonica B 58
OXFORD Progress of Theoretical & Experimental Physics 222
&) Springer &%2 European Physical Journal C 1,817
=) Journal of High Energy Physics 6,315

Total number of articles funded during Phase 1°: 13,349
Average SCOAP3 cost-per-article  ~1'050 €



20'000 authors from ~100 countries, no APC barriers

B SCOAP3 Partner
Other countries with at least one SCOAP3 author
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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
See for Elsevier: http://elsevier.com/connect/scoap3-and-elsevier-extend-open-access-initiative-for-3-more-years

See for Springer: http://springersource.com/scoap3-extends-open-access-initiative-through-2019/

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)

2 ~2,500 SCOAP3 articles compared to ~81,000 articles in total
b ~5,300 SCOAP3 articles compared to ~18,000 articles in total




OUP/Japan. Phys. Soc. downloads increase 18x!

Average downloads PTP- 8.4 PTP OA: 45.4 (x5)
per article & year T PTEP (OA & SCOAP3): 151.7 (x18)

AN AN
4 N o
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Total downloads per month
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B Progress of Theoretical and Experimental Physics (OA & SCOAP3)

B Progress of Theoretical Physics (OA articles)
PTP succeeded by PTEP in 2013

B Progress of Theoretical Physics (subscription)




Comparing downloads
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Green, and Gold Open Access
in High-Energy Physics







arXiv and a Yet Unnamed Publisher shared
anonymized download counts per item per day

arXiv logs: Publisher:
Step 1 Step 3

e arXiv download
logs by arXiv ID
« 3Q13+4Q13
« 1Q16+2Q16

DOI match:
Step 2

e Match arXiv ID
and DOl with
INSPIREhep.net

o\\

202 0.°

Sort by age:
Step 4

Downloads:
Step 5

@ 000 oo

000

000

* Keep only arXiv
preprints
published by
the Yet
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Publisher

* Sort preprints
and article by
the age they
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moment of

download
DOl date =0

e Count downloads
per each item

* Privacy: calculate

average
downloads per
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Baking a bigger pie!

/

e

Flipping journals to gold Open Access:
- Massively increases downloads
- Increases downloads to toll-access content
- arXiv downloads increase on the same period
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SCOAPS Phase 2: 2017-2019. Article projections

TR
SR UL
P ["ff‘%
& & l -
RS

ELSEVIER

@ Hindawi

TAGIELLONIAN UNIVERSITY
IN KRAKOW
OXFORD P
UNIVERSITY PRESS -

) Springer

-

Nuclear Physics B
Physics Letters B
Advances in High Energy Physics

Chinese Physics C
Acta Physica Polonica B

Progress of Theoretical & Experimental Physics
European Physics Journal C

Journal of High Energy Physics

Total number of articles

HEP journals: 100% supported by SCOAP3: NPB, PLB, EPJC, JHEP
Broadband journals: only HEP articles are supported: AHEP, CPC, APPB, PTEP

~4,200

~650

~170
~120
~460

~9,800

~15,400
(+15%)




SCOAP?3 Phase 2: total contract values 2017-2019

: Maximum contract
Publisher |Journal
volumes

i Nuclear Physics B 6.950.000 $
Sk Physics Letters B o

@ Hindawi Advances in High Energy Physics 315,000 $

0P @ Chinese Physics C 150,000 £

e Acta Physica Polonica B 52,500 €

OXTORD B  Progress of Theoretical & Experimental Physics 320,000 £

&) Springer e European Physics Journal C 7 500,000 €

Journal of High Energy Physics
Total contract values ~14,700,000 €

Total number of articles ~15,400
Anticipated average investment per article: <1,000 €

HEP journals: 100% supported by SCOAP3: NPB, PLB, EPJC, JHEP
Broadband journals: only HEP articles are supported: AHEP, CPC, APPB, PTEP )




SCOAPS covers 2 of HEP

APS Journals:

- Physical Review C
- Physical Review D
- Physical Review Letters

SCOAP3
48%

Journals with more than 25 HEP
articles p.a. not in SCOAP3:

World Scientific:
- International Journal of
Modern Physics A & D
- Modern Physics Letters A
Elsevier:
- Annals of Physics
- Computer Physics Comm.
- Nuclear Physics A
IOPp:
- Classical & Quantum Gravity
- Journal of Physics A & G
Springer:
- Comm. in Mathematical Physics
- European Physical Journal A

SCOAP? covers 100% of journals that are predominantly HEP (>60% HEP articles) and only
the HEP content for other (broad-band) journals. Accordingly, this analysis includes articles
published 2014 and 2015 in HEP journals in full and only HEP articles in broad-band journals.
For simplification, journals with less than 25 HEP articles/year were excluded.
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Credits:
Alexander Kohls/CERN for the SCOAP3 info
The arXiv team/Cornell for the arXiv logs
A Yet Unnamed Publisher for the download logs
Jacopo Notarstefano/CERN for the log analysis
OUP/JPS, Elsevier, Springer teams for the SCOAP? download impact analysis
The INSPIRE team (CERN,DESY, IHEP, Fermilab, SLAC)
The SCOAP? Partners and Governance for all the miracles



