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A few words on  
High-Energy Physics



LHC: 27 Km, -271.25°C, 99.999999% speed of light 



Four “detectors” 



CMS collaboration: 3000 scientists, 85 countries



Welcome to CERN

Discovery of the Higgs boson 









article

2899 authors

references



90% High-Energy Physics articles:<5 authors (theorists)



>97% of yearly HEP journal content is in arXiv.org 



The preprints story



Once upon a time, when air-mail was fast… 



…HEP researchers wrote papers… 



…passed them through the cyclostyle… 

Carnegie Library of Pittsburgh



…then mailed them to journals AND colleagues… 



…other scientists read these preprints… 



…in the year(s) it took to review, print, ship journals... 



…libraries catalogued preprints… 



… into (physical) Open Access repositories...  



…and computerized lists of preprints…



..then the web came along… 



…computerized list of preprints/publication info:  
first web site in the U.S…. 



… and arXiv went from e-mail listserv to web-based





97% of HEP journals’ yearly content is in arXiv.org 
From 1991, this is 60% of the total ever published 



Why is 
Green Open Access successful?



Mandates… 



…or incentives? 



Speed 





Recognition 



List of HEP Preprints and publication info 
first web site in the U.S. and first database on the web 





1.2m records, half a century of HEP

500k Open Access papers

20m citation triples

>25k disambiguated authors

>50k users (all HEP folks)

>2 searches/second









The impact of 
Green Open Access



Recognition 



97% of HEP journals content is OA as preprints!

Journals no longer have a communication role!
Open Access subject repositories accelerate Science!

Embargos would seriously hamper Science!

HEP articles also available OA!

Years !
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Only published !

Gentil-Beccot, Mele, Brooks arXiv:0906.5418

on arXiv
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A study of arXiv downloads 
 in High-Energy Physics





arXiv generously shared anonymized logs 

arXiv logs:
Step 1

DOI match:
Step 2

Publishers:
Step 3

Sort by age:
Step 4

Downloads:
Step 5

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

• Match arXiv ID 
and DOI with 
INSPIREhep.net 

• Keep only arXiv 
preprints 
published in 
one of the five 
largest HEP 
journals (APS, 
Elsevier, 
Springer)

• Sort preprints 
and article by 
the age they 
had at the 
moment of 
download
• Count age 

from 
submission to 
arXiv or DOI

• Count downloads 
per each preprint
• Privacy: calculate 

average 
downloads per 
preprint per 
month of age















The SCOAP3 model of 
Gold Open Access









for the benefit of  
SCOAP3

-  No change in behavior

-  No direct costs/burden

-  Retains copyright

Reduction on Subscriptions

Icon	made	by	Freepik	licensed	under	CC	BY	3.0	
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SCOAP3 Timeline

2005-2006: options for Open Access in HEP
2007-2008: design & business model
2009-2011: consensus building
2012-2013: procurement & start-up
2014-2016: operations & partnership growth
2017-2019: extension of operations
2020+       : invisible,sustainable infrastructure



 
 

 

 
  

 
 

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 (recycling subscriptions)

Up to 300% increase in article downloads (millions)



SCOAP3 Partnership Today: 44 Countries + 3 IGO

Australia 
Austria 
Belgium 
Canada 
CERN 
China 
Czechia  
Denmark 
Finland 
France 
Germany 
Greece 
Hong Kong 
Hungary 
IAEA 
Iceland 
Israel 
Italy 
Japan 
JINR 
Korea 

Mexico 
Netherlands 
Norway 
Poland 
Portugal 
Slovak Republic 
South Africa 
Spain 
Sweden 
Switzerland 
Taiwan 
Turkey 
United Kingdom 
United States of America 

47 countries/IGOs with 

~3‘000 libraries/institutions  



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

Diverse ways to participate in SCOAP3



Country membership fees scale with HEP publications
Share of HEP publications 2014-2015 (as used for SCOAP3 Phase 2)
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Other (>0.1% HEP publications):

Pakistan 0.4%
Hungary 0.4%
Czech Republic 0.4%
Romania 0.3%
Egypt 0.2%
Thailand 0.2%
Ukraine 0.2%
Croatia 0.2%
Norway 0.2%
Estonia 0.2%
Armenia 0.1%
Serbia 0.1%
Slovenia 0.1%
Ireland 0.1%

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

§ Some large potential contributors 
not yet participating (IN, RU, BR)

§ CERN covers fees of countries not 
yet participating.



Publisher  Journal Articles  
2014 – 2016

Nuclear Physics B 991

Physics Letters B 2,697

Advances in High Energy Physics 490

Chinese Physics C 96

Journal of Cosmology & Astroparticle Physics 655

New Journal of Physics 27

Acta Physica Polonica B 58

Progress of Theoretical & Experimental Physics 222

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 € 

SCOAP3 ‘14-’16: 4,500 articles/year
Theory and Experiment, from all over the world 



SCOAP3 Partner

Other countries with at least one SCOAP3 author

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



The impact of  
Gold Open Access 

in High-Energy Physics



SCOAP3 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 SCOAP3

§  Downloads from all over the world

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

§  SCOAP3 articles account for

o  3% for the 2 Elsevier journalsa (downloads doubled)

o  30% for the 2 Springer journalsb (downloads doubled)

Visualization of the origin of PLB downloads

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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Progress of Theoretical and Experimental Physics
Progress of Theoretical Physics (OA articles)
Progress of Theoretical Physics (subscription)

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

(OA & SCOAP3)

Average downloads
per article & year PTP: 8.4

PTP succeeded by PTEP in 2013
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PTEP (OA & SCOAP3):  151.7 (x18)
PTP OA:              45.4 (x5)



Comparing downloads  
of Toll Access,  

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:
Step 1

DOI match:
Step 2

Publisher:
Step 3

Sort by age:
Step 4

Downloads:
Step 5

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

• Match arXiv ID 
and DOI with 
INSPIREhep.net 

• Keep only arXiv 
preprints 
published by 
the Yet 
Unnamed 
Publisher

• Sort preprints 
and article by 
the age they 
had at the 
moment of 
download
• DOI date = 0

• Count downloads 
per each item
• Privacy: calculate 

average 
downloads per 
item per month 
of age















Flipping journals to gold Open Access: 
-  Massively increases downloads  
-  Increases downloads to toll-access content 
-  arXiv downloads increase on the same period 

Baking a bigger pie! 



What’s next?



Publisher  Journal Predicted # articles

Nuclear Physics B
~4,200

Physics Letters B

Advances in High Energy Physics ~650
Chinese Physics C ~170
Acta Physica Polonica B ~120
Progress of Theoretical & Experimental Physics ~460
European Physics Journal C

~9,800
Journal of High Energy Physics

Total number of articles ~15,400

SCOAP3 Phase 2: 2017-2019. Article projections

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

(+15%)



SCOAP3 Phase 2: total contract values 2017-2019 

Publisher  Journal
Maximum contract 

volumes

Nuclear Physics B
6,950,000 $

Physics Letters B

Advances in High Energy Physics 315,000 $
Chinese Physics C 150,000 £
Acta Physica Polonica B 52,500 €
Progress of Theoretical & Experimental Physics 320,000 £
European Physics Journal C

7,500,000 €
Journal of High Energy Physics

Total contract values

Total number of articles

~14,700,000 €

~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



SCOAP3
48%

APS
44%

Other
8%

SCOAP3 covers ½ of HEP

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

SCOAP3 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.

APS Journals:

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



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 SCOAP3 download impact analysis 
The INSPIRE team (CERN,DESY, IHEP, Fermilab, SLAC)

The SCOAP3 Partners and Governance for all the miracles

Salvatore.MELE@CERN.ch 


