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オープンアクセスを実現する方法としての 
SCOAP3国際連携プロジェクト



✦欧州合同原子核研究機関 (CERN) が主導するSCOAP3 (Sponsoring Consortium 
for Open Access Publishing in Particle Physics) 国際連携プロジェクト 
✴ 高エネルギー物理学 (HEP) 分野のOAイニシアチブ 

✴ 45カ国で構成されている世界規模のコンソーシアム (2023年2月時点) 

✴ 2014年に開始 

✴ 2022年5月に通算50,000本の査読付き論文OA化のマイルストーン達成 

✴ SCOAP3 対象誌は11誌 (日本物理学会が刊行するProgress of Theoretical and 
Experimental Physicsを含む) 

✴ SCOAP3 によりHEP分野の論文の90%以上がOA出版されており，著者がAPCを負担
することなく論文を投稿できる 

✦ SCOAP3 成功の理由?? 
✴ HEP分野の特殊性? (プレプリントサーバarXivやWWWもHEP分野において発明) 

✴ 背景について探りながらプロジェクトについて紹介

この発表でお伝えしたいこと

おことわり: HEP分野には理論と実験の2つのコミュニティがありますが、今回は実験寄りの話になります



宇宙はまだまだ謎に満ちている
暗黒物質？ 暗黒エネルギー？ 余剰次元？ 
消えた反物質？ 万物に質量を与えるヒッグス粒子？ 
なぜヒッグス粒子は真空に凍りついた？？ 
宇宙膨張の源は？？　などなど

どうやって宇宙の謎に挑む？ 

1. 宇宙に行ってみる 
2. 宇宙をじっくり観てみる 
3. 宇宙を創ってみる (実験室で再現してみる)

加速器で電子や陽子を加速して 
高エネルギーのビーム (粒子の束) を利用する！



加速器で初期宇宙を再現！加速器はタイムマシン？

素粒子だけの世界

③宇宙を『創る』
宇宙誕生(ビッグバン)から
一兆分の１秒の世界を再現

加速器はタイムマシン

宇宙背景放射

①宇宙に『行く』
②宇宙を『観る』
(これより過去は光
では観測できない)

宇
宙
誕
生
(ビ
ッ
グ
バ
ン
)
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まさに「加速器だから見える世界」← KEK50周年記念キャッチコピーです



巨大加速器実験の例 (LHC@CERN)
CERN: 欧州合同原子核研究機関
@ジュネーヴ郊外 (スイス・フラ
ンス国境域) 

LHC: 大型ハドロン衝突型加速器 
周長 27km 
(山手線の周長: 35km) 

2010年本格稼働開始 → ヒッグ
ス粒子発見 → 2030年代まで稼
働予定 

地下トンネル自体は1985年に掘
削開始 

1989年7月～2000年11月は同じ
トンネル内に設置されていた
LEP加速器による実験遂行 (実験
準備期間から日本の大学や研究
所の研究者が現地に常駐)

© CERN
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高エネルギーまで加速された陽子ビームと陽子ビームの衝突現象を 

地下100mの実験室に設置された測定器（巨大・高精細なデジカメ）で記録しデータ解析

巨大加速器実験の例 (LHC@CERN)



将来加速器構想 (FCC@CERN)

Future Circular Collider: 周長 100km

© CERN



HEP実験分野の学術論文の例
Physical Review Letters誌に5,154人の著者による論文掲載 論文著者数の新記録樹立

! 2015年05月19日

2015年5月14日にPhysical Review Letters誌に掲載された論文”Combined Measurement of the Higgs Boson Mass in pp Collisions at √s =
7 and 8 TeV with the ATLAS and CMS Experiments”が、これまでの論文著者数の記録を打ち破るものであるとNature誌オンライン版で報じられ
ています。同論文の著者数は5,154人です。

同論文は欧州原子核研究機構（CERN）の大型ハドロン衝突型加速器（(Large Hadron Collider: LHC）を用いた2つの研究チームの実験データに基
づき、ヒッグス粒子の高精度な質量推定を行ったものです。高エネルギー物理学分野では1,000人を超える研究者が著者として関わる論文も少なくな
く、LHCによる実験に基づく論文としては過去にも3,000人前後の著者が関わる論文が発表されていました。今回の論文の著者数が5,000人を超えた
のは、そのような大規模研究チームの成果を2つまとめて分析しているためです。

なお、同論文は全体で33ページありますが、そのうち本文と引用文献等は9ページで、24ページが著者名と著者所属機関名の表記にあてられていま
す。

G. Aad et al. Combined Measurement of the Higgs Boson Mass in pp Collisions at √s = 7 and 8 TeV with the ATLAS and CMS
Experiments. Physical Review Letters. 2015, 114, 191803. http://journals.aps.org/prl/abstract/10.1103/PhysRevLett.114.191803

Physics paper sets record with more than 5,000 authors（Nature、2015/5/15付け）
http://www.nature.com/news/physics-paper-sets-record-with-more-than-5-000-authors-1.17567

世界最多、科学者5000人が関わった論文公開（ニュースイッチ、2015/5/17付け）
http://newswitch.jp/p/644

参考：
欧州原子核研究機構（CERN）、実験データ等を公開するポータル“CERN Open Data Portal”を公開
Posted 2014年11月25日
http://current.ndl.go.jp/node/27498

Elsevier社がLHC実験プロジェクトの論文をOAにすると発表
Posted 2008年9月25日
http://current.ndl.go.jp/node/8890



Combined Measurement of the Higgs Boson Mass in pp Collisions at
ffiffi
s

p
¼ 7 and 8 TeV

with the ATLAS and CMS Experiments

G. Aad et al.*

(ATLAS Collaboration)†

(CMS Collaboration)‡

(Received 25 March 2015; published 14 May 2015)

A measurement of the Higgs boson mass is presented based on the combined data samples of the ATLAS
and CMS experiments at the CERN LHC in the H → γγ and H → ZZ → 4l decay channels. The results
are obtained from a simultaneous fit to the reconstructed invariant mass peaks in the two channels and
for the two experiments. The measured masses from the individual channels and the two experiments
are found to be consistent among themselves. The combined measured mass of the Higgs boson is
mH ¼ 125.09" 0.21 ðstatÞ " 0.11 ðsystÞ GeV.

DOI: 10.1103/PhysRevLett.114.191803 PACS numbers: 14.80.Bn, 13.85.Qk

The study of the mechanism of electroweak symmetry
breaking is one of the principal goals of the CERN LHC
program. In the standard model (SM), this symmetry
breaking is achieved through the introduction of a complex
doublet scalar field, leading to the prediction of the
Higgs boson H [1–6], whose mass mH is, however, not
predicted by the theory. In 2012, the ATLAS and CMS
Collaborations at the LHC announced the discovery of a
particle with Higgs-boson-like properties and a mass of
about 125 GeV [7–9]. The discovery was based primarily
on mass peaks observed in the γγ and ZZ → lþl−l0þl0−

(denoted H → ZZ → 4l for simplicity) decay channels,
where one or both of the Z bosons can be off shell and
where l and l0 denote an electron or muon. With mH
known, all properties of the SM Higgs boson, such as its
production cross section and partial decay widths, can be
predicted. Increasingly precise measurements [10–13] have
established that all observed properties of the new particle,
including its spin, parity, and coupling strengths to SM
particles are consistent within the uncertainties with those
expected for the SM Higgs boson.
The ATLAS and CMS Collaborations have independ-

ently measured mH using the samples of proton-proton
collision data collected in 2011 and 2012, commonly
referred to as LHC Run 1. The analyzed samples corre-
spond to approximately 5 fb−1 of integrated luminosity atffiffiffi
s

p
¼ 7 TeV, and 20 fb−1 at

ffiffiffi
s

p
¼ 8 TeV, for each experi-

ment. Combined results in the context of the separate
experiments, as well as those in the individual channels, are
presented in Refs. [12,14–16].

This Letter describes a combination of the Run 1 data
from the two experiments, leading to improved precision
for mH. Besides its intrinsic importance as a fundamental
parameter, improved knowledge of mH yields more precise
predictions for the other Higgs boson properties.
Furthermore, the combined mass measurement provides
a first step towards combinations of other quantities, such
as the couplings. In the SM, mH is related to the values of
the masses of the W boson and top quark through loop-
induced effects. Taking into account other measured SM
quantities, the comparison of the measurements of the
Higgs boson, W boson, and top quark masses can be used
to directly test the consistency of the SM [17] and thus to
search for evidence of physics beyond the SM.
The combination is performed using only the H → γγ

and H → ZZ → 4l decay channels, because these two
channels offer the best mass resolution. Interference
between the Higgs boson signal and the continuum back-
ground is expected to produce a downward shift of the
signal peak relative to the true value of mH. The overall
effect in the H → γγ channel [18–20] is expected to be a
few tens of MeV for a Higgs boson with a width near the
SM value, which is small compared to the current pre-
cision. The effect in theH → ZZ → 4l channel is expected
to be much smaller [21]. The effects of the interference on
the mass spectra are neglected in this Letter.
The ATLAS and CMS detectors [22,23] are designed to

precisely reconstruct charged leptons, photons, hadronic
jets, and the imbalance of momentum transverse to the
direction of the beams. The two detectors are based on
different technologies requiring different reconstruction
and calibration methods. Consequently, they are subject
to different sources of systematic uncertainty.
The H → γγ channel is characterized by a narrow

resonant signal peak containing several hundred events
per experiment above a large falling continuum back-
ground. The overall signal-to-background ratio is a few

*Full author list given at the end of the article.

Published by the American Physical Society under the terms of
the Creative Commons Attribution 3.0 License. Further distri-
bution of this work must maintain attribution to the author(s) and
the published article’s title, journal citation, and DOI.

PRL 114, 191803 (2015)
Selected for a Viewpoint in Physics

PHY S I CA L R EV I EW LE T T ER S
week ending
15 MAY 2015

0031-9007=15=114(19)=191803(33) 191803-1 © 2015 CERN, for the ATLAS and CMS Collab.

HEP実験分野の学術論文の例



K. Jon-And,146a,146b,† G. Jones,170,† R.W. L. Jones,72,† T. J. Jones,74,† J. Jongmanns,58a,† P. M. Jorge,126a,126b,† K. D. Joshi,84,†

J. Jovicevic,159a,† X. Ju,173,† C. A. Jung,43,† P. Jussel,62,† A. Juste Rozas,12,p,† M. Kaci,167,† A. Kaczmarska,39,† M. Kado,117,†

H. Kagan,111,† M. Kagan,143,† S. J. Kahn,85,† E. Kajomovitz,45,† C.W. Kalderon,120,† S. Kama,40,† A. Kamenshchikov,130,†

N. Kanaya,155,† M. Kaneda,30,† S. Kaneti,28,† V. A. Kantserov,98,† J. Kanzaki,66,† B. Kaplan,110,† A. Kapliy,31,† D. Kar,53,†

K. Karakostas,10,† A. Karamaoun,3,† N. Karastathis,10,107,† M. J. Kareem,54,† M. Karnevskiy,83,† S. N. Karpov,65,†

Z.M. Karpova,65,† K. Karthik,110,† V. Kartvelishvili,72,† A. N. Karyukhin,130,† L. Kashif,173,† R. D. Kass,111,† A. Kastanas,14,†

Y. Kataoka,155,† A. Katre,49,† J. Katzy,42,† K. Kawagoe,70,† T. Kawamoto,155,† G. Kawamura,54,† S. Kazama,155,†

V. F. Kazanin,109,d,† M. Y. Kazarinov,65,† R. Keeler,169,† R. Kehoe,40,† J. S. Keller,42,† J. J. Kempster,77,† H. Keoshkerian,84,†

O. Kepka,127,† B. P. Kerševan,75,† S. Kersten,175,† R. A. Keyes,87,† F. Khalil-zada,11,† H. Khandanyan,146a,146b,†

A. Khanov,114,† A. G. Kharlamov,109,d,† T. J. Khoo,28,† V. Khovanskiy,97,† E. Khramov,65,† J. Khubua,51b,u,† H. Y. Kim,8,†

H. Kim,146a,146b,† S. H. Kim,160,† Y. Kim,31,† N. Kimura,154,† O.M. Kind,16,† B. T. King,74,† M. King,167,† R. S. B. King,120,†

S. B. King,168,† J. Kirk,131,† A. E. Kiryunin,101,† T. Kishimoto,67,† D. Kisielewska,38a,† F. Kiss,48,† K. Kiuchi,160,†

O. Kivernyk,136,† E. Kladiva,144b,† M. H. Klein,35,† M. Klein,74,† U. Klein,74,† K. Kleinknecht,83,† P. Klimek,146a,146b,†

A. Klimentov,25,† R. Klingenberg,43,† J. A. Klinger,84,† T. Klioutchnikova,30,† E.-E. Kluge,58a,† P. Kluit,107,† S. Kluth,101,†

E. Kneringer,62,† E. B. F. G. Knoops,85,† A. Knue,53,† A. Kobayashi,155,† D. Kobayashi,157,† T. Kobayashi,155,† M. Kobel,44,†

M. Kocian,143,† P. Kodys,129,† T. Koffas,29,† E. Koffeman,107,† L. A. Kogan,120,† S. Kohlmann,175,† Z. Kohout,128,†

T. Kohriki,66,† T. Koi,143,† H. Kolanoski,16,† I. Koletsou,5,† A. A. Komar,96,a,† Y. Komori,155,† T. Kondo,66,†

N. Kondrashova,42,† K. Köneke,48,† A. C. König,106,† S. König,83,† T. Kono,66,v,† R. Konoplich,110,w,† N. Konstantinidis,78,†

R. Kopeliansky,152,† S. Koperny,38a,† L. Köpke,83,† A. K. Kopp,48,† K. Korcyl,39,† K. Kordas,154,† A. Korn,78,†

A. A. Korol,109,d,† I. Korolkov,12,† E. V. Korolkova,139,† O. Kortner,101,† S. Kortner,101,† T. Kosek,129,† V. V. Kostyukhin,21,†

V.M. Kotov,65,† A. Kotwal,45,† A. Kourkoumeli-Charalampidi,154,† C. Kourkoumelis,9,† V. Kouskoura,25,†

A. Koutsman,159a,† R. Kowalewski,169,† T. Z. Kowalski,38a,† W. Kozanecki,136,† A. S. Kozhin,130,† V. A. Kramarenko,99,†

G. Kramberger,75,† D. Krasnopevtsev,98,† A. Krasznahorkay,30,† J. K. Kraus,21,† A. Kravchenko,25,† S. Kreiss,110,†

M. Kretz,58c,† J. Kretzschmar,74,† K. Kreutzfeldt,52,† P. Krieger,158,† K. Krizka,31,† K. Kroeninger,43,† H. Kroha,101,†

J. Kroll,122,† J. Kroseberg,21,† J. Krstic,13,† U. Kruchonak,65,† H. Krüger,21,† N. Krumnack,64,† Z. V. Krumshteyn,65,†

A. Kruse,173,† M. C. Kruse,45,† M. Kruskal,22,† T. Kubota,88,† H. Kucuk,78,† S. Kuday,4b,† S. Kuehn,48,† A. Kugel,58c,†

F. Kuger,174,† A. Kuhl,137,† T. Kuhl,42,† V. Kukhtin,65,† Y. Kulchitsky,92,† S. Kuleshov,32b,† M. Kuna,132a,132b,† T. Kunigo,68,†

A. Kupco,127,† H. Kurashige,67,† Y. A. Kurochkin,92,† R. Kurumida,67,† V. Kus,127,† E. S. Kuwertz,169,† M. Kuze,157,†

J. Kvita,115,† T. Kwan,169,† D. Kyriazopoulos,139,† A. La Rosa,49,† J. L. La Rosa Navarro,24d,† L. La Rotonda,37a,37b,†

C. Lacasta,167,† F. Lacava,132a,132b,† J. Lacey,29,† H. Lacker,16,† D. Lacour,80,† V. R. Lacuesta,167,† E. Ladygin,65,† R. Lafaye,5,†

B. Laforge,80,† T. Lagouri,176,† S. Lai,48,† L. Lambourne,78,† S. Lammers,61,† C. L. Lampen,7,† W. Lampl,7,† E. Lançon,136,†

U. Landgraf,48,† M. P. J. Landon,76,† V. S. Lang,58a,† J. C. Lange,12,† A. J. Lankford,163,† F. Lanni,25,† K. Lantzsch,30,†

S. Laplace,80,† C. Lapoire,30,† J. F. Laporte,136,† T. Lari,91a,† F. Lasagni Manghi,20a,20b,† M. Lassnig,30,† P. Laurelli,47,†

W. Lavrijsen,15,† A. T. Law,137,† P. Laycock,74,† O. Le Dortz,80,† E. Le Guirriec,85,† E. Le Menedeu,12,† M. LeBlanc,169,†

T. LeCompte,6,† F. Ledroit-Guillon,55,† C. A. Lee,145b,† S. C. Lee,151,† L. Lee,1,† G. Lefebvre,80,† M. Lefebvre,169,†

F. Legger,100,† C. Leggett,15,† A. Lehan,74,† G. Lehmann Miotto,30,† X. Lei,7,† W. A. Leight,29,† A. Leisos,154,†

A. G. Leister,176,† M. A. L. Leite,24d,† R. Leitner,129,† D. Lellouch,172,† B. Lemmer,54,† K. J. C. Leney,78,† T. Lenz,21,†

B. Lenzi,30,† R. Leone,7,† S. Leone,124a,124b,† C. Leonidopoulos,46,† S. Leontsinis,10,† C. Leroy,95,† C. G. Lester,28,†

M. Levchenko,123,† J. Levêque,5,† D. Levin,89,† L. J. Levinson,172,† M. Levy,18,† A. Lewis,120,† A.M. Leyko,21,†

M. Leyton,41,† B. Li,33b,x,† H. Li,148,† H. L. Li,31,† L. Li,45,† L. Li,33e,† S. Li,45,† Y. Li,33c,y,† Z. Liang,137,† H. Liao,34,†

B. Liberti,133a,† A. Liblong,158,† P. Lichard,30,† K. Lie,165,† J. Liebal,21,† W. Liebig,14,† C. Limbach,21,† A. Limosani,150,†

S. C. Lin,151,z,† T. H. Lin,83,† F. Linde,107,† B. E. Lindquist,148,† J. T. Linnemann,90,† E. Lipeles,122,† A. Lipniacka,14,†

M. Lisovyi,58b,† T. M. Liss,165,† D. Lissauer,25,† A. Lister,168,† A.M. Litke,137,† B. Liu,151,aa,† D. Liu,151,† J. Liu,85,†

J. B. Liu,33b,† K. Liu,85,† L. Liu,165,† M. Liu,45,† M. Liu,33b,† Y. Liu,33b,† M. Livan,121a,121b,† A. Lleres,55,†

J. Llorente Merino,82,† S. L. Lloyd,76,† F. Lo Sterzo,151,† E. Lobodzinska,42,† P. Loch,7,† W. S. Lockman,137,†

F. K. Loebinger,84,† A. E. Loevschall-Jensen,36,† A. Loginov,176,† T. Lohse,16,† K. Lohwasser,42,† M. Lokajicek,127,†

B. A. Long,22,† J. D. Long,89,† R. E. Long,72,† K. A. Looper,111,† L. Lopes,126a,† D. Lopez Mateos,57,† B. Lopez Paredes,139,†

I. Lopez Paz,12,† J. Lorenz,100,† N. Lorenzo Martinez,61,† M. Losada,162,† P. Loscutoff,15,† P. J. Lösel,100,† X. Lou,33a,†

A. Lounis,117,† J. Love,6,† P. A. Love,72,† N. Lu,89,† H. J. Lubatti,138,† C. Luci,132a,132b,† A. Lucotte,55,† F. Luehring,61,†

PRL 114, 191803 (2015) P HY S I CA L R EV I EW LE T T ER S week ending
15 MAY 2015

191803-13

J. G. Cogan,143,† B. Cole,35,† S. Cole,108,† A. P. Colijn,107,† J. Collot,55,† T. Colombo,58c,† G. Compostella,101,†

P. Conde Muiño,126a,126b,† E. Coniavitis,48,† S. H. Connell,145b,† I. A. Connelly,77,† S.M. Consonni,91a,91b,† V. Consorti,48,†

S. Constantinescu,26a,† C. Conta,121a,121b,† G. Conti,30,† F. Conventi,104a,k,† M. Cooke,15,† B. D. Cooper,78,†

A.M. Cooper-Sarkar,120,† T. Cornelissen,175,† M. Corradi,20a,† F. Corriveau,87,l,† A. Corso-Radu,163,† A. Cortes-Gonzalez,12,†

G. Cortiana,101,† G. Costa,91a,† M. J. Costa,167,† D. Costanzo,139,† D. Côté,8,† G. Cottin,28,† G. Cowan,77,† B. E. Cox,84,†

K. Cranmer,110,† G. Cree,29,† S. Crépé-Renaudin,55,† F. Crescioli,80,† W.A. Cribbs,146a,146b,† M. Crispin Ortuzar,120,†

M. Cristinziani,21,† V. Croft,106,† G. Crosetti,37a,37b,† T. Cuhadar Donszelmann,139,† J. Cummings,176,† M. Curatolo,47,†

C. Cuthbert,150,† H. Czirr,141,† P. Czodrowski,3,† S. D’Auria,53,† M. D’Onofrio,74,†

M. J. Da Cunha Sargedas De Sousa,126a,126b,† C. Da Via,84,† W. Dabrowski,38a,† A. Dafinca,120,† T. Dai,89,† O. Dale,14,†

F. Dallaire,95,† C. Dallapiccola,86,† M. Dam,36,† J. R. Dandoy,31,† N. P. Dang,48,† A. C. Daniells,18,† M. Danninger,168,†

M. Dano Hoffmann,136,† V. Dao,48,† G. Darbo,50a,† S. Darmora,8,† J. Dassoulas,3,† A. Dattagupta,61,† W. Davey,21,†

C. David,169,† T. Davidek,129,† E. Davies,120,m,† M. Davies,153,† P. Davison,78,† Y. Davygora,58a,† E. Dawe,88,† I. Dawson,139,†

R. K. Daya-Ishmukhametova,86,† K. De,8,† R. de Asmundis,104a,† S. De Castro,20a,20b,† S. De Cecco,80,† N. De Groot,106,†

P. de Jong,107,† H. De la Torre,82,† F. De Lorenzi,64,† L. De Nooij,107,† D. De Pedis,132a,† A. De Salvo,132a,† U. De Sanctis,149,†

A. De Santo,149,† J. B. De Vivie De Regie,117,† W. J. Dearnaley,72,† R. Debbe,25,† C. Debenedetti,137,† D. V. Dedovich,65,†

I. Deigaard,107,† J. Del Peso,82,† T. Del Prete,124a,124b,† D. Delgove,117,† F. Deliot,136,† C.M. Delitzsch,49,† M. Deliyergiyev,75,†

A. Dell’Acqua,30,† L. Dell’Asta,22,† M. Dell’Orso,124a,124b,† M. Della Pietra,104a,k,† D. della Volpe,49,† M. Delmastro,5,†

P. A. Delsart,55,† C. Deluca,107,† D. A. DeMarco,158,† S. Demers,176,† M. Demichev,65,† A. Demilly,80,† S. P. Denisov,130,†

D. Derendarz,39,† J. E. Derkaoui,135d,† F. Derue,80,† P. Dervan,74,† K. Desch,21,† C. Deterre,42,† P. O. Deviveiros,30,†

A. Dewhurst,131,† S. Dhaliwal,107,†A. Di Ciaccio,133a,133b,† L. Di Ciaccio,5,†A. Di Domenico,132a,132b,† C. Di Donato,104a,104b,†

A. Di Girolamo,30,† B. Di Girolamo,30,† A. Di Mattia,152,† B. Di Micco,134a,134b,† R. Di Nardo,47,† A. Di Simone,48,†

R. Di Sipio,158,† D. Di Valentino,29,† C. Diaconu,85,† M. Diamond,158,† F. A. Dias,46,† M. A. Diaz,32a,† E. B. Diehl,89,†

J. Dietrich,16,† S. Diglio,85,† A. Dimitrievska,13,† J. Dingfelder,21,† P. Dita,26a,† S. Dita,26a,† F. Dittus,30,† F. Djama,85,†

T. Djobava,51b,† J. I. Djuvsland,58a,† M. A. B. do Vale,24c,† D. Dobos,30,† M. Dobre,26a,† C. Doglioni,49,† T. Dohmae,155,†

J. Dolejsi,129,† Z. Dolezal,129,† B. A. Dolgoshein,98,a,† M. Donadelli,24d,† S. Donati,124a,124b,† P. Dondero,121a,121b,†

J. Donini,34,† J. Dopke,131,† A. Doria,104a,† M. T. Dova,71,† A. T. Doyle,53,† E. Drechsler,54,† M. Dris,10,† E. Dubreuil,34,†

E. Duchovni,172,† G. Duckeck,100,† O. A. Ducu,26a,85,† D. Duda,175,† A. Dudarev,30,† L. Duflot,117,† L. Duguid,77,†

M. Dührssen,30,† M. Dunford,58a,† H. Duran Yildiz,4a,† M. Düren,52,† A. Durglishvili,51b,† D. Duschinger,44,† M. Dyndal,38a,†

C. Eckardt,42,† K.M. Ecker,101,† R. C. Edgar,89,† W. Edson,2,† N. C. Edwards,46,† W. Ehrenfeld,21,† T. Eifert,30,† G. Eigen,14,†

K. Einsweiler,15,† T. Ekelof,166,† M. El Kacimi,135c,† M. Ellert,166,† S. Elles,5,† F. Ellinghaus,83,† A. A. Elliot,169,† N. Ellis,30,†

J. Elmsheuser,100,† M. Elsing,30,† D. Emeliyanov,131,† Y. Enari,155,† O. C. Endner,83,† M. Endo,118,† R. Engelmann,148,†

J. Erdmann,43,† A. Ereditato,17,† G. Ernis,175,† J. Ernst,2,† M. Ernst,25,† S. Errede,165,† E. Ertel,83,† M. Escalier,117,† H. Esch,43,†

C. Escobar,125,† B. Esposito,47,†A. I. Etienvre,136,† E. Etzion,153,†H. Evans,61,†A. Ezhilov,123,† L. Fabbri,20a,20b,†G. Facini,31,†

R.M. Fakhrutdinov,130,† S. Falciano,132a,† R. J. Falla,78,† J. Faltova,129,† Y. Fang,33a,† M. Fanti,91a,91b,† A. Farbin,8,†

A. Farilla,134a,† T. Farooque,12,† S. Farrell,15,† S. M. Farrington,170,† P. Farthouat,30,† F. Fassi,135e,† P. Fassnacht,30,†

D. Fassouliotis,9,† M. Faucci Giannelli,77,† A. Favareto,50a,50b,† L. Fayard,117,† P. Federic,144a,† O. L. Fedin,123,n,†

W. Fedorko,168,† S. Feigl,30,† L. Feligioni,85,† C. Feng,33d,† E. J. Feng,6,† H. Feng,89,† A. B. Fenyuk,130,†

P. Fernandez Martinez,167,† S. Fernandez Perez,30,† S. Ferrag,53,† J. Ferrando,53,†A. Ferrari,166,† P. Ferrari,107,† R. Ferrari,121a,†

D. E. Ferreira de Lima,53,† A. Ferrer,167,† D. Ferrere,49,† C. Ferretti,89,† A. Ferretto Parodi,50a,50b,† M. Fiascaris,31,†

F. Fiedler,83,† A. Filipčič,75,† M. Filipuzzi,42,† F. Filthaut,106,† M. Fincke-Keeler,169,† K. D. Finelli,150,†

M. C. N. Fiolhais,126a,126c,† L. Fiorini,167,† A. Firan,40,† A. Fischer,2,† C. Fischer,12,† J. Fischer,175,† W. C. Fisher,90,†

E. A. Fitzgerald,23,† M. Flechl,48,† I. Fleck,141,† P. Fleischmann,89,† S. Fleischmann,175,† G. T. Fletcher,139,† G. Fletcher,76,†

T. Flick,175,† A. Floderus,81,† L. R. Flores Castillo,60a,† M. J. Flowerdew,101,† A. Formica,136,† A. Forti,84,† D. Fournier,117,†

H. Fox,72,† S. Fracchia,12,† P. Francavilla,80,† M. Franchini,20a,20b,† D. Francis,30,† L. Franconi,119,† M. Franklin,57,†

M. Fraternali,121a,121b,† D. Freeborn,78,† S. T. French,28,† F. Friedrich,44,† D. Froidevaux,30,† J. A. Frost,120,† C. Fukunaga,156,†

E. Fullana Torregrosa,83,† B. G. Fulsom,143,† J. Fuster,167,† C. Gabaldon,55,† O. Gabizon,175,† A. Gabrielli,20a,20b,†

A. Gabrielli,132a,132b,† S. Gadatsch,107,† S. Gadomski,49,† G. Gagliardi,50a,50b,† P. Gagnon,61,† C. Galea,106,†

B. Galhardo,126a,126c,† E. J. Gallas,120,† B. J. Gallop,131,† P. Gallus,128,† G. Galster,36,† K. K. Gan,111,† J. Gao,33b,85,† Y. Gao,46,†

Y. S. Gao,143,f,† F. M. Garay Walls,46,† F. Garberson,176,† C. García,167,† J. E. García Navarro,167,† M. Garcia-Sciveres,15,†

PRL 114, 191803 (2015) P HY S I CA L R EV I EW LE T T ER S week ending
15 MAY 2015

191803-11

Conference for Computing in High-Energy and Nuclear
Physics (CHEP03), 2003, CHEP-2003-MOLT007, arXiv:
physics/0306116.

[28] L. Moneta, K. Belasco, K. S. Cranmer, A. Lazzaro, D.
Piparo, G. Schott, W. Verkerke, and M. Wolf, The ROO-

STATS Project, in Proceedings of the 13th International
Workshop on Advanced Computing and Analysis Tech-
niques in Physics Research (ACAT2010) (SISSA, 2010),
Proc. Sci., ACAT2010 (2010) 057 [arXiv:1009.1003].

[29] K. Cranmer, G. Lewis, L. Moneta, A. Shibata, and W.
Verkerke (ROOT), “HISTFACTORY: A tool for creating
statistical models for use with ROOFIT and ROOSTATS,” Tech.
Rep. CERN-OPEN-2012-016, 2012 (http://cds.cern.ch/
record/1456844).

[30] ATLAS Collaboration, Electron and photon energy calibra-
tion with the ATLAS detector using LHC Run 1 data, Eur.
Phys. J. C 74, 3071 (2014).

[31] ATLAS Collaboration, Measurement of the muon
reconstruction performance of the ATLAS detector using
2011 and 2012 LHC proton-proton collision data, Eur. Phys.
J. C 74, 3130 (2014).

[32] CMS Collaboration, Performance of CMS muon
reconstruction in pp collision events at

ffiffiffi
s

p
¼ 7 TeV,

J. Instrum. 7, P10002 (2012).
[33] CMS Collaboration, Performance of electron reconstruction

and selection with the CMS detector in proton-proton

collisions at
ffiffiffi
s

p
¼ 8 TeV, arXiv:1502.02701 [J. Instrum.

(to be published)].
[34] CMS Collaboration, Performance of photon reconstruction

and identification with the CMS detector in proton-proton
collisions at

ffiffiffi
s

p
¼ 8 TeV, arXiv:1502.02702.

[35] P. D. Dauncey, M. Kenzie, N. Wardle, and G. J. Davies,
Handling uncertainties in background shapes: The discrete
profiling method, J. Instrum. 10, P04015 (2015).

[36] ALEPH, DELPHI, L3, OPAL, SLD Collaborations,
LEP Electroweak Working Group, and SLD Electroweak
and Heavy Flavour Groups, Precision electroweak mea-
surements on the Z resonance, Phys. Rep. 427, 257
(2006).

[37] ATLAS Collaboration, Observation and measurement of
Higgs boson decays to WW" with the ATLAS detector,
arXiv:1412.2641 [Phys. Rev. D (to be published)].

[38] ATLAS Collaboration, Evidence for the Higgs-boson
Yukawa coupling to tau leptons with the ATLAS
detector, J. High Energy Phys. 04 (2015) 117.

[39] CMS Collaboration, Measurement of Higgs boson
production and properties in the WW decay channel
with leptonic final states, J. High Energy Phys. 01 (2014)
096.

[40] CMS Collaboration, Evidence for the 125 GeV Higgs boson
decaying to a pair of τ leptons, J. High Energy Phys. 05
(2014) 104.

G. Aad,85,† B. Abbott,113,† J. Abdallah,151,† O. Abdinov,11,† R. Aben,107,† M. Abolins,90,† O. S. AbouZeid,158,†

H. Abramowicz,153,† H. Abreu,152,† R. Abreu,30,† Y. Abulaiti,146a,146b,† B. S. Acharya,164a,164b,b,† L. Adamczyk,38a,†

D. L. Adams,25,† J. Adelman,108,† S. Adomeit,100,† T. Adye,131,† A. A. Affolder,74,† T. Agatonovic-Jovin,13,†

J. A. Aguilar-Saavedra,126a,126f,† S. P. Ahlen,22,† F. Ahmadov,65,c,† G. Aielli,133a,133b,† H. Akerstedt,146a,146b,†

T. P. A. Åkesson,81,† G. Akimoto,155,† A. V. Akimov,96,† G. L. Alberghi,20a,20b,† J. Albert,169,† S. Albrand,55,†

M. J. Alconada Verzini,71,† M. Aleksa,30,† I. N. Aleksandrov,65,† C. Alexa,26a,† G. Alexander,153,† T. Alexopoulos,10,†

M. Alhroob,113,† G. Alimonti,91a,† L. Alio,85,† J. Alison,31,† S. P. Alkire,35,† B.M.M. Allbrooke,18,† P. P. Allport,74,†

A. Aloisio,104a,104b,† A. Alonso,36,† F. Alonso,71,† C. Alpigiani,76,† A. Altheimer,35,† B. Alvarez Gonzalez,30,†

D. Álvarez Piqueras,167,† M. G. Alviggi,104a,104b,† B. T. Amadio,15,† K. Amako,66,† Y. Amaral Coutinho,24a,† C. Amelung,23,†

D. Amidei,89,† S. P. Amor Dos Santos,126a,126c,† A. Amorim,126a,126b,† S. Amoroso,48,† N. Amram,153,† G. Amundsen,23,†

C. Anastopoulos,139,† L. S. Ancu,49,† N. Andari,30,† T. Andeen,35,† C. F. Anders,58b,† G. Anders,30,† J. K. Anders,74,†

K. J. Anderson,31,† A. Andreazza,91a,91b,† V. Andrei,58a,† S. Angelidakis,9,† I. Angelozzi,107,† P. Anger,44,† A. Angerami,35,†

F. Anghinolfi,30,† A. V. Anisenkov,109,d,† N. Anjos,12,† A. Annovi,124a,124b,† M. Antonelli,47,† A. Antonov,98,† J. Antos,144b,†

F. Anulli,132a,† M. Aoki,66,† L. Aperio Bella,18,† G. Arabidze,90,† Y. Arai,66,† J. P. Araque,126a,† A. T. H. Arce,45,†

F. A. Arduh,71,† J-F. Arguin,95,† S. Argyropoulos,42,† M. Arik,19a,† A. J. Armbruster,30,† O. Arnaez,30,† V. Arnal,82,†

H. Arnold,48,† M. Arratia,28,† O. Arslan,21,† A. Artamonov,97,† G. Artoni,23,† S. Asai,155,† N. Asbah,42,† A. Ashkenazi,153,†

B. Åsman,146a,146b,† L. Asquith,149,† K. Assamagan,25,† R. Astalos,144a,† M. Atkinson,165,† N. B. Atlay,141,† B. Auerbach,6,†

K. Augsten,128,† M. Aurousseau,145b,† G. Avolio,30,† B. Axen,15,† M. K. Ayoub,117,† G. Azuelos,95,e,† M. A. Baak,30,†

A. E. Baas,58a,† C. Bacci,134a,134b,† H. Bachacou,136,† K. Bachas,154,† M. Backes,30,† M. Backhaus,30,† E. Badescu,26a,†

P. Bagiacchi,132a,132b,† P. Bagnaia,132a,132b,† Y. Bai,33a,† T. Bain,35,† J. T. Baines,131,† O. K. Baker,176,† P. Balek,129,†

T. Balestri,148,† F. Balli,84,† E. Banas,39,† Sw. Banerjee,173,† A. A. E. Bannoura,175,† H. S. Bansil,18,† L. Barak,30,†

S. P. Baranov,96,† E. L. Barberio,88,† D. Barberis,50a,50b,† M. Barbero,85,† T. Barillari,101,† M. Barisonzi,164a,164b,†

T. Barklow,143,† N. Barlow,28,† S. L. Barnes,84,† B.M. Barnett,131,† R.M. Barnett,15,† Z. Barnovska,5,† A. Baroncelli,134a,†

G. Barone,49,† A. J. Barr,120,† F. Barreiro,82,† J. Barreiro Guimarães da Costa,57,† R. Bartoldus,143,† A. E. Barton,72,†

PRL 114, 191803 (2015) P HY S I CA L R EV I EW LE T T ER S week ending
15 MAY 2015

191803-9

R.W. Gardner,31,† N. Garelli,143,† V. Garonne,119,† C. Gatti,47,† A. Gaudiello,50a,50b,† G. Gaudio,121a,† B. Gaur,141,†

L. Gauthier,95,† P. Gauzzi,132a,132b,† I. L. Gavrilenko,96,† C. Gay,168,† G. Gaycken,21,† E. N. Gazis,10,† P. Ge,33d,† Z. Gecse,168,†

C. N. P. Gee,131,† D. A. A. Geerts,107,† Ch. Geich-Gimbel,21,† M. P. Geisler,58a,† C. Gemme,50a,† M. H. Genest,55,†

S. Gentile,132a,132b,† M. George,54,† S. George,77,† D. Gerbaudo,163,† A. Gershon,153,† H. Ghazlane,135b,† B. Giacobbe,20a,†

S. Giagu,132a,132b,† V. Giangiobbe,12,† P. Giannetti,124a,124b,† B. Gibbard,25,† S. M. Gibson,77,† M. Gilchriese,15,†

T. P. S. Gillam,28,† D. Gillberg,30,† G. Gilles,34,† D.M. Gingrich,3,e,† N. Giokaris,9,† M. P. Giordani,164a,164c,† F. M. Giorgi,20a,†

F.M. Giorgi,16,† P. F. Giraud,136,† P. Giromini,47,† D. Giugni,91a,† C. Giuliani,48,† M. Giulini,58b,† B. K. Gjelsten,119,†

S. Gkaitatzis,154,† I. Gkialas,154,† E. L. Gkougkousis,117,† L. K. Gladilin,99,† C. Glasman,82,† J. Glatzer,30,†

P. C. F. Glaysher,46,† A. Glazov,42,† M. Goblirsch-Kolb,101,† J. R. Goddard,76,† J. Godlewski,39,† S. Goldfarb,89,†

T. Golling,49,† D. Golubkov,130,† A. Gomes,126a,126b,126d,† R. Gonçalo,126a,† J. Goncalves Pinto Firmino Da Costa,136,†

L. Gonella,21,† S. González de la Hoz,167,† G. Gonzalez Parra,12,† S. Gonzalez-Sevilla,49,† L. Goossens,30,†

P. A. Gorbounov,97,† H. A. Gordon,25,† I. Gorelov,105,† B. Gorini,30,† E. Gorini,73a,73b,† A. Gorišek,75,† E. Gornicki,39,†

A. T. Goshaw,45,† C. Gössling,43,† M. I. Gostkin,65,† D. Goujdami,135c,† A. G. Goussiou,138,† N. Govender,145b,†

H.M. X. Grabas,137,† L. Graber,54,† I. Grabowska-Bold,38a,† P. Grafström,20a,20b,† K-J. Grahn,42,† J. Gramling,49,†

E. Gramstad,119,† S. Grancagnolo,16,† V. Grassi,148,† V. Gratchev,123,† H.M. Gray,30,† E. Graziani,134a,† Z. D. Greenwood,79,o,†

K. Gregersen,78,† I. M. Gregor,42,† P. Grenier,143,† J. Griffiths,8,† A. A. Grillo,137,† K. Grimm,72,† S. Grinstein,12,p,†

Ph. Gris,34,† J.-F. Grivaz,117,† J. P. Grohs,44,† A. Grohsjean,42,† E. Gross,172,† J. Grosse-Knetter,54,† G. C. Grossi,79,†

Z. J. Grout,149,† L. Guan,33b,† J. Guenther,128,† F. Guescini,49,† D. Guest,176,† O. Gueta,153,† E. Guido,50a,50b,† T. Guillemin,117,†

S. Guindon,2,† U. Gul,53,† C. Gumpert,44,† J. Guo,33e,† S. Gupta,120,† P. Gutierrez,113,† N. G. Gutierrez Ortiz,53,†

C. Gutschow,44,† C. Guyot,136,† C. Gwenlan,120,† C. B. Gwilliam,74,† A. Haas,110,† C. Haber,15,† H. K. Hadavand,8,†

N. Haddad,135e,† P. Haefner,21,† S. Hageböck,21,† Z. Hajduk,39,† H. Hakobyan,177,† M. Haleem,42,† J. Haley,114,† D. Hall,120,†

G. Halladjian,90,† G. D. Hallewell,85,† K. Hamacher,175,† P. Hamal,115,† K. Hamano,169,† M. Hamer,54,† A. Hamilton,145a,†

G. N. Hamity,145c,† P. G. Hamnett,42,† L. Han,33b,† K. Hanagaki,118,† K. Hanawa,155,† M. Hance,15,† P. Hanke,58a,†

R. Hanna,136,† J. B. Hansen,36,† J. D. Hansen,36,† M. C. Hansen,21,† P. H. Hansen,36,† K. Hara,160,† A. S. Hard,173,†

T. Harenberg,175,† F. Hariri,117,† S. Harkusha,92,† R. D. Harrington,46,† P. F. Harrison,170,† F. Hartjes,107,† M. Hasegawa,67,†

S. Hasegawa,103,† Y. Hasegawa,140,† A. Hasib,113,† S. Hassani,136,† S. Haug,17,† R. Hauser,90,† L. Hauswald,44,†

M. Havranek,127,† C.M. Hawkes,18,† R. J. Hawkings,30,† A. D. Hawkins,81,† T. Hayashi,160,† D. Hayden,90,† C. P. Hays,120,†

J. M. Hays,76,† H. S. Hayward,74,† S. J. Haywood,131,† S. J. Head,18,† T. Heck,83,† V. Hedberg,81,† L. Heelan,8,† S. Heim,122,†

T. Heim,175,† B. Heinemann,15,† L. Heinrich,110,† J. Hejbal,127,† L. Helary,22,† S. Hellman,146a,146b,† D. Hellmich,21,†

C. Helsens,30,† J. Henderson,120,† R. C.W. Henderson,72,† Y. Heng,173,† C. Hengler,42,† A. Henrichs,176,†

A.M. Henriques Correia,30,† S. Henrot-Versille,117,† G. H. Herbert,16,† Y. Hernández Jiménez,167,† R. Herrberg-Schubert,16,†

G. Herten,48,† R. Hertenberger,100,† L. Hervas,30,† G. G. Hesketh,78,† N. P. Hessey,107,† J. W. Hetherly,40,† R. Hickling,76,†

E. Higón-Rodriguez,167,† E. Hill,169,† J. C. Hill,28,† K. H. Hiller,42,† S. J. Hillier,18,† I. Hinchliffe,15,† E. Hines,122,†

R. R. Hinman,15,† M. Hirose,157,† D. Hirschbuehl,175,† J. Hobbs,148,† N. Hod,107,† M. C. Hodgkinson,139,† P. Hodgson,139,†

A. Hoecker,30,† M. R. Hoeferkamp,105,† F. Hoenig,100,† M. Hohlfeld,83,† D. Hohn,21,† T. R. Holmes,15,† T. M. Hong,122,†

L. Hooft van Huysduynen,110,† W. H. Hopkins,116,† Y. Horii,103,† A. J. Horton,142,† J-Y. Hostachy,55,† S. Hou,151,†

A. Hoummada,135a,† J. Howard,120,† J. Howarth,42,† M. Hrabovsky,115,† I. Hristova,16,† J. Hrivnac,117,† T. Hryn’ova,5,†

A. Hrynevich,93,† C. Hsu,145c,† P. J. Hsu,151,q,† S.-C. Hsu,138,† D. Hu,35,† Q. Hu,33b,† X. Hu,89,† Y. Huang,42,† Z. Hubacek,30,†

F. Hubaut,85,† F. Huegging,21,† T. B. Huffman,120,† E.W. Hughes,35,† G. Hughes,72,† M. Huhtinen,30,† T. A. Hülsing,83,†

N. Huseynov,65,c,† J. Huston,90,† J. Huth,57,† G. Iacobucci,49,† G. Iakovidis,25,† I. Ibragimov,141,† L. Iconomidou-Fayard,117,†

E. Ideal,176,† Z. Idrissi,135e,† P. Iengo,30,† O. Igonkina,107,† T. Iizawa,171,† Y. Ikegami,66,† K. Ikematsu,141,† M. Ikeno,66,†

Y. Ilchenko,31,r,† D. Iliadis,154,† N. Ilic,143,† Y. Inamaru,67,† T. Ince,101,† P. Ioannou,9,† M. Iodice,134a,† K. Iordanidou,35,†

V. Ippolito,57,† A. Irles Quiles,167,† C. Isaksson,166,† M. Ishino,68,† M. Ishitsuka,157,† R. Ishmukhametov,111,† C. Issever,120,†

S. Istin,19a,† J. M. Iturbe Ponce,84,† R. Iuppa,133a,133b,† J. Ivarsson,81,† W. Iwanski,39,† H. Iwasaki,66,† J. M. Izen,41,†

V. Izzo,104a,† S. Jabbar,3,† B. Jackson,122,† M. Jackson,74,† P. Jackson,1,† M. R. Jaekel,30,† V. Jain,2,† K. Jakobs,48,†

S. Jakobsen,30,† T. Jakoubek,127,† J. Jakubek,128,† D. O. Jamin,151,† D. K. Jana,79,† E. Jansen,78,† R.W. Jansky,62,†

J. Janssen,21,† M. Janus,170,† G. Jarlskog,81,† N. Javadov,65,c,† T. Javůrek,48,† L. Jeanty,15,† J. Jejelava,51a,s,† G.-Y. Jeng,150,†

D. Jennens,88,† P. Jenni,48,t,† J. Jentzsch,43,† C. Jeske,170,† S. Jézéquel,5,† H. Ji,173,† J. Jia,148,† Y. Jiang,33b,† S. Jiggins,78,†

J. Jimenez Pena,167,† S. Jin,33a,† A. Jinaru,26a,† O. Jinnouchi,157,† M. D. Joergensen,36,† P. Johansson,139,† K. A. Johns,7,†

PRL 114, 191803 (2015) P HY S I CA L R EV I EW LE T T ER S week ending
15 MAY 2015

191803-12

W. Lukas,62,† L. Luminari,132a,† O. Lundberg,146a,146b,† B. Lund-Jensen,147,† D. Lynn,25,† R. Lysak,127,† E. Lytken,81,†

H. Ma,25,† L. L. Ma,33d,† G. Maccarrone,47,† A. Macchiolo,101,† C.M. Macdonald,139,† J. Machado Miguens,122,126b,†

D. Macina,30,† D. Madaffari,85,† R. Madar,34,† H. J. Maddocks,72,† W. F. Mader,44,† A. Madsen,166,† S. Maeland,14,†

T. Maeno,25,† A. Maevskiy,99,† E. Magradze,54,† K. Mahboubi,48,† J. Mahlstedt,107,† C. Maiani,136,† C. Maidantchik,24a,†

A. A. Maier,101,† T. Maier,100,† A. Maio,126a,126b,126d,† S. Majewski,116,† Y. Makida,66,† N. Makovec,117,† B. Malaescu,80,†

Pa. Malecki,39,† V. P. Maleev,123,† F. Malek,55,† U. Mallik,63,† D. Malon,6,† C. Malone,143,† S. Maltezos,10,†

V.M. Malyshev,109,† S. Malyukov,30,† J. Mamuzic,42,† G. Mancini,47,† B. Mandelli,30,† L. Mandelli,91a,† I. Mandić,75,†

R. Mandrysch,63,† J. Maneira,126a,126b,† A. Manfredini,101,† L. Manhaes de Andrade Filho,24b,† J. Manjarres Ramos,159b,†

A. Mann,100,† P.M. Manning,137,† A. Manousakis-Katsikakis,9,† B. Mansoulie,136,† R. Mantifel,87,† M. Mantoani,54,†

L. Mapelli,30,† L. March,145c,†G. Marchiori,80,†M.Marcisovsky,127,† C. P. Marino,169,†M.Marjanovic,13,† F. Marroquim,24a,†

S. P. Marsden,84,† Z. Marshall,15,† L. F. Marti,17,† S. Marti-Garcia,167,† B. Martin,90,† T. A. Martin,170,† V. J. Martin,46,†

B. Martin dit Latour,14,† M. Martinez,12,p,† S. Martin-Haugh,131,† V. S. Martoiu,26a,† A. C. Martyniuk,78,† M. Marx,138,†

F. Marzano,132a,† A. Marzin,30,† L. Masetti,83,† T. Mashimo,155,† R. Mashinistov,96,† J. Masik,84,† A. L. Maslennikov,109,d,†

I. Massa,20a,20b,† L. Massa,20a,20b,† N. Massol,5,† P. Mastrandrea,148,† A. Mastroberardino,37a,37b,† T. Masubuchi,155,†

P. Mättig,175,† J. Mattmann,83,† J. Maurer,26a,† S. J. Maxfield,74,† D. A. Maximov,109,d,† R. Mazini,151,† S. M. Mazza,91a,91b,†

L. Mazzaferro,133a,133b,† G. Mc Goldrick,158,† S. P. Mc Kee,89,† A. McCarn,89,† R. L. McCarthy,148,† T. G. McCarthy,29,†

N. A. McCubbin,131,† K.W. McFarlane,56,a,† J. A. Mcfayden,78,† G. Mchedlidze,54,† S. J. McMahon,131,†

R. A. McPherson,169,l,† M. Medinnis,42,† S. Meehan,145a,† S. Mehlhase,100,† A. Mehta,74,† K. Meier,58a,† C. Meineck,100,†

B. Meirose,41,† B. R. Mellado Garcia,145c,† F. Meloni,17,† A. Mengarelli,20a,20b,† S. Menke,101,† E. Meoni,161,†

K.M. Mercurio,57,† S. Mergelmeyer,21,† P. Mermod,49,† L. Merola,104a,104b,† C. Meroni,91a,† F. S. Merritt,31,†

A. Messina,132a,132b,† J. Metcalfe,25,† A. S. Mete,163,† C. Meyer,83,† C. Meyer,122,† J-P. Meyer,136,† J. Meyer,107,†

R. P. Middleton,131,† S. Miglioranzi,164a,164c,† L. Mijović,21,† G. Mikenberg,172,† M. Mikestikova,127,† M. Mikuž,75,†

M. Milesi,88,† A. Milic,30,† D.W. Miller,31,† C. Mills,46,† A. Milov,172,† D. A. Milstead,146a,146b,† A. A. Minaenko,130,†

Y. Minami,155,† I. A. Minashvili,65,† A. I. Mincer,110,† B. Mindur,38a,† M. Mineev,65,† Y. Ming,173,† L.M. Mir,12,†

T. Mitani,171,† J. Mitrevski,100,† V. A. Mitsou,167,† A. Miucci,49,† P. S. Miyagawa,139,† J. U. Mjörnmark,81,† T. Moa,146a,146b,†

K. Mochizuki,85,† S. Mohapatra,35,† W. Mohr,48,† S. Molander,146a,146b,† R. Moles-Valls,167,† K. Mönig,42,† C. Monini,55,†

J. Monk,36,† E. Monnier,85,† J. Montejo Berlingen,12,† F. Monticelli,71,† S. Monzani,132a,132b,† R.W. Moore,3,†

N. Morange,117,† D. Moreno,162,† M. Moreno Llácer,54,† P. Morettini,50a,† M. Morgenstern,44,† M. Morii,57,†

M. Morinaga,155,† V. Morisbak,119,† S. Moritz,83,† A. K. Morley,147,† G. Mornacchi,30,† J. D. Morris,76,† S. S. Mortensen,36,†

A. Morton,53,† L. Morvaj,103,† M. Mosidze,51b,† J. Moss,111,† K. Motohashi,157,† R. Mount,143,† E. Mountricha,25,†

S. V. Mouraviev,96,a,† E. J. W. Moyse,86,† S. Muanza,85,† R. D. Mudd,18,† F. Mueller,101,† J. Mueller,125,† K. Mueller,21,†

R. S. P. Mueller,100,† T. Mueller,28,† D. Muenstermann,49,† P. Mullen,53,† Y. Munwes,153,† J. A. Murillo Quijada,18,†

W. J. Murray,170,131,† H. Musheghyan,54,† E. Musto,152,† A. G. Myagkov,130,bb,† M. Myska,128,† O. Nackenhorst,54,†

J. Nadal,54,† K. Nagai,120,† R. Nagai,157,† Y. Nagai,85,† K. Nagano,66,† A. Nagarkar,111,† Y. Nagasaka,59,† K. Nagata,160,†

M. Nagel,101,† E. Nagy,85,† A.M. Nairz,30,† Y. Nakahama,30,† K. Nakamura,66,† T. Nakamura,155,† I. Nakano,112,†

H. Namasivayam,41,† R. F. Naranjo Garcia,42,† R. Narayan,31,† T. Naumann,42,† G. Navarro,162,† R. Nayyar,7,† H. A. Neal,89,†

P.Yu. Nechaeva,96,† T. J. Neep,84,† P. D. Nef,143,† A. Negri,121a,121b,† M. Negrini,20a,† S. Nektarijevic,106,† C. Nellist,117,†

A. Nelson,163,† S. Nemecek,127,† P. Nemethy,110,† A. A. Nepomuceno,24a,† M. Nessi,30,cc,† M. S. Neubauer,165,†

M. Neumann,175,† R.M. Neves,110,† P. Nevski,25,† P. R. Newman,18,† D. H. Nguyen,6,† R. B. Nickerson,120,†

R. Nicolaidou,136,† B. Nicquevert,30,† J. Nielsen,137,† N. Nikiforou,35,† A. Nikiforov,16,† V. Nikolaenko,130,bb,†

I. Nikolic-Audit,80,† K. Nikolopoulos,18,† J. K. Nilsen,119,† P. Nilsson,25,† Y. Ninomiya,155,† A. Nisati,132a,† R. Nisius,101,†

T. Nobe,157,† M. Nomachi,118,† I. Nomidis,29,† T. Nooney,76,† S. Norberg,113,† M. Nordberg,30,† O. Novgorodova,44,†

S. Nowak,101,† M. Nozaki,66,† L. Nozka,115,† K. Ntekas,10,† G. Nunes Hanninger,88,† T. Nunnemann,100,† E. Nurse,78,†

F. Nuti,88,† B. J. O’Brien,46,† F. O’grady,7,† D. C. O’Neil,142,† V. O’Shea,53,† F. G. Oakham,29,e,† H. Oberlack,101,†

T. Obermann,21,† J. Ocariz,80,† A. Ochi,67,† I. Ochoa,78,† J. P. Ochoa-Ricoux,32a,† S. Oda,70,† S. Odaka,66,† H. Ogren,61,†

A. Oh,84,† S. H. Oh,45,† C. C. Ohm,15,† H. Ohman,166,† H. Oide,30,† W. Okamura,118,† H. Okawa,160,† Y. Okumura,31,†

T. Okuyama,155,† A. Olariu,26a,† S. A. Olivares Pino,46,† D. Oliveira Damazio,25,† E. Oliver Garcia,167,† A. Olszewski,39,†

J. Olszowska,39,† A. Onofre,126a,126e,† P. U. E. Onyisi,31,r,† C. J. Oram,159a,† M. J. Oreglia,31,† Y. Oren,153,†

D. Orestano,134a,134b,† N. Orlando,154,† C. Oropeza Barrera,53,† R. S. Orr,158,† B. Osculati,50a,50b,† R. Ospanov,84,†

PRL 114, 191803 (2015) P HY S I CA L R EV I EW LE T T ER S week ending
15 MAY 2015

191803-14

P. Bartos,144a,† A. Bassalat,117,† A. Basye,165,† R. L. Bates,53,† S. J. Batista,158,† J. R. Batley,28,† M. Battaglia,137,†

M. Bauce,132a,132b,† F. Bauer,136,† H. S. Bawa,143,f,† J. B. Beacham,111,† M. D. Beattie,72,† T. Beau,80,† P. H. Beauchemin,161,†

R. Beccherle,124a,124b,† P. Bechtle,21,† H. P. Beck,17,g,† K. Becker,120,† M. Becker,83,† S. Becker,100,† M. Beckingham,170,†

C. Becot,117,† A. J. Beddall,19c,† A. Beddall,19c,† V. A. Bednyakov,65,† C. P. Bee,148,† L. J. Beemster,107,† T. A. Beermann,175,†

M. Begel,25,† J. K. Behr,120,† C. Belanger-Champagne,87,† W. H. Bell,49,† G. Bella,153,† L. Bellagamba,20a,† A. Bellerive,29,†

M. Bellomo,86,† K. Belotskiy,98,† O. Beltramello,30,† O. Benary,153,† D. Benchekroun,135a,† M. Bender,100,†

K. Bendtz,146a,146b,† N. Benekos,10,† Y. Benhammou,153,† E. Benhar Noccioli,49,† J. A. Benitez Garcia,159b,†

D. P. Benjamin,45,† J. R. Bensinger,23,† S. Bentvelsen,107,† L. Beresford,120,† M. Beretta,47,† D. Berge,107,†

E. Bergeaas Kuutmann,166,† N. Berger,5,† F. Berghaus,169,† J. Beringer,15,† C. Bernard,22,† N. R. Bernard,86,† C. Bernius,110,†

F. U. Bernlochner,21,† T. Berry,77,† P. Berta,129,† C. Bertella,83,† G. Bertoli,146a,146b,† F. Bertolucci,124a,124b,† C. Bertsche,113,†

D. Bertsche,113,† M. I. Besana,91a,† G. J. Besjes,106,† O. Bessidskaia Bylund,146a,146b,† M. Bessner,42,† N. Besson,136,†

C. Betancourt,48,† S. Bethke,101,† A. J. Bevan,76,† W. Bhimji,46,† R.M. Bianchi,125,† L. Bianchini,23,† M. Bianco,30,†

O. Biebel,100,† S. P. Bieniek,78,† M. Biglietti,134a,† J. Bilbao De Mendizabal,49,† H. Bilokon,47,† M. Bindi,54,† S. Binet,117,†

A. Bingul,19c,† C. Bini,132a,132b,† C.W. Black,150,† J. E. Black,143,† K.M. Black,22,† D. Blackburn,138,† R. E. Blair,6,†

J.-B. Blanchard,136,† J. E. Blanco,77,† T. Blazek,144a,† I. Bloch,42,† C. Blocker,23,† W. Blum,83,a,† U. Blumenschein,54,†

G. J. Bobbink,107,† V. S. Bobrovnikov,109,d,† S. S. Bocchetta,81,† A. Bocci,45,† C. Bock,100,† M. Boehler,48,† J. A. Bogaerts,30,†

A. G. Bogdanchikov,109,† C. Bohm,146a,† V. Boisvert,77,† T. Bold,38a,† V. Boldea,26a,† A. S. Boldyrev,99,† M. Bomben,80,†

M. Bona,76,† M. Boonekamp,136,† A. Borisov,130,† G. Borissov,72,† S. Borroni,42,† J. Bortfeldt,100,† V. Bortolotto,60a–60c,†

K. Bos,107,† D. Boscherini,20a,† M. Bosman,12,† J. Boudreau,125,† J. Bouffard,2,† E. V. Bouhova-Thacker,72,†

D. Boumediene,34,† C. Bourdarios,117,† N. Bousson,114,† A. Boveia,30,† J. Boyd,30,† I. R. Boyko,65,† I. Bozic,13,†

J. Bracinik,18,† A. Brandt,8,† G. Brandt,54,† O. Brandt,58a,† U. Bratzler,156,† B. Brau,86,† J. E. Brau,116,† H.M. Braun,175,a,†

S. F. Brazzale,164a,164c,† K. Brendlinger,122,† A. J. Brennan,88,† L. Brenner,107,† R. Brenner,166,† S. Bressler,172,†

K. Bristow,145c,† T. M. Bristow,46,† D. Britton,53,† D. Britzger,42,† F. M. Brochu,28,† I. Brock,21,† R. Brock,90,† J. Bronner,101,†

G. Brooijmans,35,† T. Brooks,77,† W. K. Brooks,32b,† J. Brosamer,15,† E. Brost,116,† J. Brown,55,†

P. A. Bruckman de Renstrom,39,† D. Bruncko,144b,† R. Bruneliere,48,† A. Bruni,20a,† G. Bruni,20a,† M. Bruschi,20a,†

L. Bryngemark,81,† T. Buanes,14,† Q. Buat,142,† P. Buchholz,141,† A. G. Buckley,53,† S. I. Buda,26a,† I. A. Budagov,65,†

F. Buehrer,48,† L. Bugge,119,† M. K. Bugge,119,† O. Bulekov,98,† D. Bullock,8,† H. Burckhart,30,† S. Burdin,74,†

B. Burghgrave,108,† S. Burke,131,† I. Burmeister,43,† E. Busato,34,† D. Büscher,48,† V. Büscher,83,† P. Bussey,53,†

C. P. Buszello,166,† J. M. Butler,22,† A. I. Butt,3,† C.M. Buttar,53,† J. M. Butterworth,78,† P. Butti,107,† W. Buttinger,25,†

A. Buzatu,53,† R. Buzykaev,109,d,† S. Cabrera Urbán,167,† D. Caforio,128,† V.M. Cairo,37a,37b,† O. Cakir,4a,† P. Calafiura,15,†

A. Calandri,136,† G. Calderini,80,† P. Calfayan,100,† L. P. Caloba,24a,† D. Calvet,34,† S. Calvet,34,† R. Camacho Toro,31,†

S. Camarda,42,† P. Camarri,133a,133b,† D. Cameron,119,† L.M. Caminada,15,† R. Caminal Armadans,12,† S. Campana,30,†

M. Campanelli,78,† A. Campoverde,148,† V. Canale,104a,104b,† A. Canepa,159a,† M. Cano Bret,76,† J. Cantero,82,†

R. Cantrill,126a,† T. Cao,40,† M. D.M. Capeans Garrido,30,† I. Caprini,26a,† M. Caprini,26a,† M. Capua,37a,37b,† R. Caputo,83,†

R. Cardarelli,133a,† T. Carli,30,†G. Carlino,104a,† L. Carminati,91a,91b,† S. Caron,106,† E. Carquin,32a,†G. D. Carrillo-Montoya,8,†

J. R. Carter,28,† J. Carvalho,126a,126c,† D. Casadei,78,† M. P. Casado,12,† M. Casolino,12,† E. Castaneda-Miranda,145b,†

A. Castelli,107,† V. Castillo Gimenez,167,† N. F. Castro,126a,h,† P. Catastini,57,† A. Catinaccio,30,† J. R. Catmore,119,†

A. Cattai,30,† J. Caudron,83,† V. Cavaliere,165,† D. Cavalli,91a,† M. Cavalli-Sforza,12,† V. Cavasinni,124a,124b,†

F. Ceradini,134a,134b,† B. C. Cerio,45,†K. Cerny,129,† A. S. Cerqueira,24b,†A. Cerri,149,† L. Cerrito,76,† F. Cerutti,15,† M. Cerv,30,†

A. Cervelli,17,† S. A. Cetin,19b,† A. Chafaq,135a,† D. Chakraborty,108,† I. Chalupkova,129,† P. Chang,165,† B. Chapleau,87,†

J. D. Chapman,28,† D. G. Charlton,18,† C. C. Chau,158,† C. A. Chavez Barajas,149,† S. Cheatham,152,† A. Chegwidden,90,†

S. Chekanov,6,† S. V. Chekulaev,159a,† G. A. Chelkov,65,i,† M. A. Chelstowska,89,† C. Chen,64,† H. Chen,25,† K. Chen,148,†

L. Chen,33d,j,† S. Chen,33c,† X. Chen,33f,† Y. Chen,67,†H. C. Cheng,89,†Y. Cheng,31,†A. Cheplakov,65,† E. Cheremushkina,130,†

R. Cherkaoui El Moursli,135e,† V. Chernyatin,25,a,† E. Cheu,7,† L. Chevalier,136,† V. Chiarella,47,† J. T. Childers,6,†

G. Chiodini,73a,† A. S. Chisholm,18,† R. T. Chislett,78,† A. Chitan,26a,† M. V. Chizhov,65,† K. Choi,61,† S. Chouridou,9,†

B. K. B. Chow,100,† V. Christodoulou,78,† D. Chromek-Burckhart,30,† M. L. Chu,151,† J. Chudoba,127,† A. J. Chuinard,87,†

J. J. Chwastowski,39,† L. Chytka,115,† G. Ciapetti,132a,132b,† A. K. Ciftci,4a,† D. Cinca,53,† V. Cindro,75,† I. A. Cioara,21,†

A. Ciocio,15,† Z. H. Citron,172,† M. Ciubancan,26a,† A. Clark,49,† B. L. Clark,57,† P. J. Clark,46,† R. N. Clarke,15,†

W. Cleland,125,† C. Clement,146a,146b,† Y. Coadou,85,† M. Cobal,164a,164c,† A. Coccaro,138,† J. Cochran,64,† L. Coffey,23,†

PRL 114, 191803 (2015) P HY S I CA L R EV I EW LE T T ER S week ending
15 MAY 2015

191803-10

HEP実験分野の学術論文の例



R.W. Gardner,31,† N. Garelli,143,† V. Garonne,119,† C. Gatti,47,† A. Gaudiello,50a,50b,† G. Gaudio,121a,† B. Gaur,141,†

L. Gauthier,95,† P. Gauzzi,132a,132b,† I. L. Gavrilenko,96,† C. Gay,168,† G. Gaycken,21,† E. N. Gazis,10,† P. Ge,33d,† Z. Gecse,168,†

C. N. P. Gee,131,† D. A. A. Geerts,107,† Ch. Geich-Gimbel,21,† M. P. Geisler,58a,† C. Gemme,50a,† M. H. Genest,55,†

S. Gentile,132a,132b,† M. George,54,† S. George,77,† D. Gerbaudo,163,† A. Gershon,153,† H. Ghazlane,135b,† B. Giacobbe,20a,†

S. Giagu,132a,132b,† V. Giangiobbe,12,† P. Giannetti,124a,124b,† B. Gibbard,25,† S. M. Gibson,77,† M. Gilchriese,15,†

T. P. S. Gillam,28,† D. Gillberg,30,† G. Gilles,34,† D.M. Gingrich,3,e,† N. Giokaris,9,† M. P. Giordani,164a,164c,† F. M. Giorgi,20a,†

F.M. Giorgi,16,† P. F. Giraud,136,† P. Giromini,47,† D. Giugni,91a,† C. Giuliani,48,† M. Giulini,58b,† B. K. Gjelsten,119,†

S. Gkaitatzis,154,† I. Gkialas,154,† E. L. Gkougkousis,117,† L. K. Gladilin,99,† C. Glasman,82,† J. Glatzer,30,†

P. C. F. Glaysher,46,† A. Glazov,42,† M. Goblirsch-Kolb,101,† J. R. Goddard,76,† J. Godlewski,39,† S. Goldfarb,89,†

T. Golling,49,† D. Golubkov,130,† A. Gomes,126a,126b,126d,† R. Gonçalo,126a,† J. Goncalves Pinto Firmino Da Costa,136,†

L. Gonella,21,† S. González de la Hoz,167,† G. Gonzalez Parra,12,† S. Gonzalez-Sevilla,49,† L. Goossens,30,†

P. A. Gorbounov,97,† H. A. Gordon,25,† I. Gorelov,105,† B. Gorini,30,† E. Gorini,73a,73b,† A. Gorišek,75,† E. Gornicki,39,†

A. T. Goshaw,45,† C. Gössling,43,† M. I. Gostkin,65,† D. Goujdami,135c,† A. G. Goussiou,138,† N. Govender,145b,†

H.M. X. Grabas,137,† L. Graber,54,† I. Grabowska-Bold,38a,† P. Grafström,20a,20b,† K-J. Grahn,42,† J. Gramling,49,†

E. Gramstad,119,† S. Grancagnolo,16,† V. Grassi,148,† V. Gratchev,123,† H.M. Gray,30,† E. Graziani,134a,† Z. D. Greenwood,79,o,†

K. Gregersen,78,† I. M. Gregor,42,† P. Grenier,143,† J. Griffiths,8,† A. A. Grillo,137,† K. Grimm,72,† S. Grinstein,12,p,†

Ph. Gris,34,† J.-F. Grivaz,117,† J. P. Grohs,44,† A. Grohsjean,42,† E. Gross,172,† J. Grosse-Knetter,54,† G. C. Grossi,79,†

Z. J. Grout,149,† L. Guan,33b,† J. Guenther,128,† F. Guescini,49,† D. Guest,176,† O. Gueta,153,† E. Guido,50a,50b,† T. Guillemin,117,†

S. Guindon,2,† U. Gul,53,† C. Gumpert,44,† J. Guo,33e,† S. Gupta,120,† P. Gutierrez,113,† N. G. Gutierrez Ortiz,53,†

C. Gutschow,44,† C. Guyot,136,† C. Gwenlan,120,† C. B. Gwilliam,74,† A. Haas,110,† C. Haber,15,† H. K. Hadavand,8,†

N. Haddad,135e,† P. Haefner,21,† S. Hageböck,21,† Z. Hajduk,39,† H. Hakobyan,177,† M. Haleem,42,† J. Haley,114,† D. Hall,120,†

G. Halladjian,90,† G. D. Hallewell,85,† K. Hamacher,175,† P. Hamal,115,† K. Hamano,169,† M. Hamer,54,† A. Hamilton,145a,†

G. N. Hamity,145c,† P. G. Hamnett,42,† L. Han,33b,† K. Hanagaki,118,† K. Hanawa,155,† M. Hance,15,† P. Hanke,58a,†

R. Hanna,136,† J. B. Hansen,36,† J. D. Hansen,36,† M. C. Hansen,21,† P. H. Hansen,36,† K. Hara,160,† A. S. Hard,173,†

T. Harenberg,175,† F. Hariri,117,† S. Harkusha,92,† R. D. Harrington,46,† P. F. Harrison,170,† F. Hartjes,107,† M. Hasegawa,67,†

S. Hasegawa,103,† Y. Hasegawa,140,† A. Hasib,113,† S. Hassani,136,† S. Haug,17,† R. Hauser,90,† L. Hauswald,44,†

M. Havranek,127,† C.M. Hawkes,18,† R. J. Hawkings,30,† A. D. Hawkins,81,† T. Hayashi,160,† D. Hayden,90,† C. P. Hays,120,†

J. M. Hays,76,† H. S. Hayward,74,† S. J. Haywood,131,† S. J. Head,18,† T. Heck,83,† V. Hedberg,81,† L. Heelan,8,† S. Heim,122,†

T. Heim,175,† B. Heinemann,15,† L. Heinrich,110,† J. Hejbal,127,† L. Helary,22,† S. Hellman,146a,146b,† D. Hellmich,21,†

C. Helsens,30,† J. Henderson,120,† R. C.W. Henderson,72,† Y. Heng,173,† C. Hengler,42,† A. Henrichs,176,†

A.M. Henriques Correia,30,† S. Henrot-Versille,117,† G. H. Herbert,16,† Y. Hernández Jiménez,167,† R. Herrberg-Schubert,16,†

G. Herten,48,† R. Hertenberger,100,† L. Hervas,30,† G. G. Hesketh,78,† N. P. Hessey,107,† J. W. Hetherly,40,† R. Hickling,76,†

E. Higón-Rodriguez,167,† E. Hill,169,† J. C. Hill,28,† K. H. Hiller,42,† S. J. Hillier,18,† I. Hinchliffe,15,† E. Hines,122,†

R. R. Hinman,15,† M. Hirose,157,† D. Hirschbuehl,175,† J. Hobbs,148,† N. Hod,107,† M. C. Hodgkinson,139,† P. Hodgson,139,†

A. Hoecker,30,† M. R. Hoeferkamp,105,† F. Hoenig,100,† M. Hohlfeld,83,† D. Hohn,21,† T. R. Holmes,15,† T. M. Hong,122,†

L. Hooft van Huysduynen,110,† W. H. Hopkins,116,† Y. Horii,103,† A. J. Horton,142,† J-Y. Hostachy,55,† S. Hou,151,†

A. Hoummada,135a,† J. Howard,120,† J. Howarth,42,† M. Hrabovsky,115,† I. Hristova,16,† J. Hrivnac,117,† T. Hryn’ova,5,†

A. Hrynevich,93,† C. Hsu,145c,† P. J. Hsu,151,q,† S.-C. Hsu,138,† D. Hu,35,† Q. Hu,33b,† X. Hu,89,† Y. Huang,42,† Z. Hubacek,30,†

F. Hubaut,85,† F. Huegging,21,† T. B. Huffman,120,† E.W. Hughes,35,† G. Hughes,72,† M. Huhtinen,30,† T. A. Hülsing,83,†

N. Huseynov,65,c,† J. Huston,90,† J. Huth,57,† G. Iacobucci,49,† G. Iakovidis,25,† I. Ibragimov,141,† L. Iconomidou-Fayard,117,†

E. Ideal,176,† Z. Idrissi,135e,† P. Iengo,30,† O. Igonkina,107,† T. Iizawa,171,† Y. Ikegami,66,† K. Ikematsu,141,† M. Ikeno,66,†

Y. Ilchenko,31,r,† D. Iliadis,154,† N. Ilic,143,† Y. Inamaru,67,† T. Ince,101,† P. Ioannou,9,† M. Iodice,134a,† K. Iordanidou,35,†

V. Ippolito,57,† A. Irles Quiles,167,† C. Isaksson,166,† M. Ishino,68,† M. Ishitsuka,157,† R. Ishmukhametov,111,† C. Issever,120,†

S. Istin,19a,† J. M. Iturbe Ponce,84,† R. Iuppa,133a,133b,† J. Ivarsson,81,† W. Iwanski,39,† H. Iwasaki,66,† J. M. Izen,41,†

V. Izzo,104a,† S. Jabbar,3,† B. Jackson,122,† M. Jackson,74,† P. Jackson,1,† M. R. Jaekel,30,† V. Jain,2,† K. Jakobs,48,†

S. Jakobsen,30,† T. Jakoubek,127,† J. Jakubek,128,† D. O. Jamin,151,† D. K. Jana,79,† E. Jansen,78,† R.W. Jansky,62,†

J. Janssen,21,† M. Janus,170,† G. Jarlskog,81,† N. Javadov,65,c,† T. Javůrek,48,† L. Jeanty,15,† J. Jejelava,51a,s,† G.-Y. Jeng,150,†

D. Jennens,88,† P. Jenni,48,t,† J. Jentzsch,43,† C. Jeske,170,† S. Jézéquel,5,† H. Ji,173,† J. Jia,148,† Y. Jiang,33b,† S. Jiggins,78,†

J. Jimenez Pena,167,† S. Jin,33a,† A. Jinaru,26a,† O. Jinnouchi,157,† M. D. Joergensen,36,† P. Johansson,139,† K. A. Johns,7,†

PRL 114, 191803 (2015) P HY S I CA L R EV I EW LE T T ER S week ending
15 MAY 2015

191803-12

HEP実験分野の学術論文の例



HEP分野とICT発展の関係
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Intemet W3 gateway in the near future.
We have W3 servers and clients running over DECnet“*, and aim to release a DECnet—

processor formats, TeX, and general SGML document types.
data for manipulation and analysis, and text in an open set of formats such as word
data formats. This will open the door to the transfer of graphics files, as well as raw numeric
information. It also allows client and server programs to negotiate commonly understood
University. The protocol provides simple password based control over access to sensitive
The next generation of the W3 protocol is being tested at CERN by Carl Barker of Brunel

Future enhancements

preprint index), and a database about the "FreeHEP" software collection.
VM and Unix, making available the "SPIRES" database information (including the popular
made available among other things. At SLAC, the "WWWizards" have servers running on
Fermilab, the existing documentation schemes for online and offline systems have been
Aleph, Opal, and SLD (and, experimentally, D0) have experiment—speciiic information. At

Fig. 4: known servers at September 92
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origin is shown).
information systems, accessible through W3 as a subset of the Web. Only their location of
prospective server sites (note: Archie, Gopher and WAIS are themselves network
also deeper online documentation. Figure 4 shows locations of some current and
accessed may be "phone book"—type infomation from CERN, NIKHEF and SLAC, there is
involved, there is a great variety of information available. Whilst the most commonly
several other sites, to put up W3 servers. Thanks to the creativity and vision of those
Over the last year, the existence of browsers has prompted several HEP institutes, and

The Spread of the Web

Proceedings of 
the international 
conference on 
computing in 
High Energy 
Physics ’92


World-Wide 
Web (p. 69) by 
Berners-Lee, 

Timothy J

世界中の大学や研究所の研究者間で情報を自
動で共有したいという要望 

HEP分野では80年代にはインターネットが
広く普及していた (インターネットの起源: 
ARPANET) 

1989年3月にCERNのティム・バーナーズ
＝リーによりWorld Wide Web (WWW) 
発明 (1990年12月に実装・公開) 

1991年にLANL (ロスアラモス国立研究所) 
のポール・ギンスパーグによりLANL 
preprint archive (物理学分野のプレプリン
トを保存しておくためのサーバ) 運営開始  
→ 1999年にarXiv.org改名 

WWWの急速な普及と同期してプレプリン
トサーバも発展

© CERN

http://arXiv.org


事の始まり 
✦ 2007年秋のICFA (国際将来加速器委員会) 席上にて，CERN所長Aymer氏 (当時) が “学術

雑誌の高騰化により論文の投稿・閲覧がゆがめられた形になってきている，コンソーシアム
を設立して学術誌のOA化を実施すべきである” ことを提案 

OA化の理念と実際 
✦ 公的資金により遂行された研究成果は納税者に公開 (還元) されるべき 

✦ 自分の研究成果が掲載されている論文を，所属している大学または研究所で読めない (購読
していない) のは問題 

HEP分野の特性 
✦ 主要な学術雑誌の数が限られている (EUの発展期と重なり，欧州各国の主要誌が合流する

動きが加速: European Physical Journal EPJ) → 実際にSCOAP3対象11誌で90%のHEP
論文 (arXivカテゴリー: hep-ex/hep-th/hep-ph/hep-lat) が現時点でカバーされている 

✦ CERNという国際機関が世界のHEP実験の中核となり，世界的に大きな影響力を持つ      
→ 自然な形でのコンソーシアム形成 (CERN procurement teamの存在) 

✦ プレプリントサーバが黎明期から研究者に深く浸透しており，学術論文の実質的なOA化が
90年代には実現していた

HEP分野の問題意識 (SCOAP3 前夜)



日本の環境が整うことにより，2014年1月1日にSCOAP3は正式にスタートした 

日本発のHEP実験分野の成果拡大 
✦ KEKB加速器 (Bファクトリー実験@KEKつくばキャンパス) やJ-PARC加速器 (ニュートリ

ノ実験など@KEK/JAEA東海キャンパス) が世界最高強度で運転 → 世界が注目する日本発
の実験成果が創出される時期に重なった 

日本発のOA学術誌の創刊 
✦ Progress of Theoretical Physics: PTP (1946年に湯川秀樹により創刊) → 2012年 

Progress of Theoretical and Experimental Physics: PTEP創刊 (日本物理学会がOxford 
University Pressの協力を得て刊行するOA月刊誌) → ただし，PTEPがSCOAP3対象誌に
選定されるかは必ずしも自明ではなかった

SCOAP3 の船出: 日本における環境

© KEK © KEK / JAEA





大学図書館関係者の皆様におかれましては 
購読料のリダイレクトにご理解をいただき大変感謝いたします

四方よし！



50,000報OAマイルストーン達成

SCOAP3、オープンアクセス論文が5万件に達したことを発表
! 2022年05月27日

2022年5月19日、高エネルギー物理学分野のオープンアクセス（OA）プロジェクト“SCOAP3”が、公開したOA論文が5万件になったと発表しまし
た。

発表の中では、SCOAP3は出版者と協力し、論文のOA出版の支援を行っており、無料での閲覧・二次利用、120か国の著者による論文処理費用
（APC）無しでの平等な出版を実現していること等が述べられています。

SCOAP3 reaches 50’000 articles milestone（SCOAP3, 2022/5/19）
https://scoap3.org/50k-articles/

参考：
SCOAP3、オープンアクセス論文が20,000件に達したことを発表
Posted 2018年4月13日
https://current.ndl.go.jp/node/35842

オープンアクセスプロジェクトSCOAP3が2014年1月から運用開始
Posted 2013年12月6日
http://current.ndl.go.jp/node/25020



✦SCOAP3 のHEP分野全体を一気にOA化しようという試みについて2010年代
初頭は壮大な実験であると考えられていた = リスクは大きいが成功すれば意
義が大きい 

✴ 財政的に長期的な継続が可能なのか? 一部でも (主要) 参加国が離脱すれば全体が立ち行
かなくなるのでは?? 

✴ SCOAP3 をスタートした後に失敗すると出版社は大打撃を受ける? 一度終了した購読モ
デルに後戻りはできない?? 

✴ 多くの問題を抱えているのは事実だが，成功していると言っていいのではないか 

✦2023年にSCOAP3 はフェーズ3 (2020年～2024年) の4年目を迎え，フェー
ズ4の議論も本格化する  

✴ このような学術情報流通における壮大な試みが10年近く維持されているのは，国内大学
図書館関係者の皆様による購読料リダイレクトのご理解に他なりません 

✴ 引き続き，SCOAP3 へのご支援をよろしくお願いいたします!

さいごに


