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Don’t give us your research data!
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Credit: Dave Hill, CC-BY-NC-SA 2.0 Generic. https://www.flickr.com/photos/dmh650/4031607067/in/gallery-wlef70-72157633022909105/
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Credit: By Brian Herzog / licensed under Creative Commons Attribution-NonCommercial-ShareAlike 2.0 — https://www.flickr.com/photos/herzogbr/6756173595/in/gallery-wlef70-72157633022909105/

https://www.flickr.com/photos/herzogbr/6756173595/in/gallery-wlef70-72157633022909105/


5

Credit: By Bryan Tong Minh / CC-BY-2.5 (http://commons.wikimedia.org/wiki/File:Brand_bouwkunde_-_TU_Delft_-_13_Mei_2008.jpg)
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Don’t do it yourself!



8

Ask for help! 
Ask a librarian

Where then?
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Domain specific repositories
Where?

Credit: Screenshot of re3data.org on 2017-05-21

http://re3data.org
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Zenodo
Where?
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Do give us your research data 
(but consider domain specific repository first)



12

Plan

Collect

AnalysePublish

Re-use

Research data lifecycle

Arc
hive

d d
ata

Active data



13

Zenodo

Upload Describe Publish
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Digital Object Identifier

Credit: Frontpage of https://doi.org/10.1016/j.physletb.2012.08.020

Credit: Reference list from https://inspirehep.net/record/1658544 
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A search for the Standard Model Higgs boson in proton–proton collisions with the ATLAS detector at
the LHC is presented. The datasets used correspond to integrated luminosities of approximately 4.8 fb−1

collected at
√

s = 7 TeV in 2011 and 5.8 fb−1 at
√

s = 8 TeV in 2012. Individual searches in the channels
H → Z Z (∗) → 4ℓ, H → γ γ and H → W W (∗) → eνµν in the 8 TeV data are combined with previously
published results of searches for H → Z Z (∗) , W W (∗), bb̄ and τ+τ− in the 7 TeV data and results from
improved analyses of the H → Z Z (∗) → 4ℓ and H → γ γ channels in the 7 TeV data. Clear evidence for
the production of a neutral boson with a measured mass of 126.0±0.4 (stat)±0.4 (sys) GeV is presented.
This observation, which has a significance of 5.9 standard deviations, corresponding to a background
fluctuation probability of 1.7 × 10−9, is compatible with the production and decay of the Standard Model
Higgs boson.

© 2012 CERN. Published by Elsevier B.V. All rights reserved.

1. Introduction

The Standard Model (SM) of particle physics [1–4] has been
tested by many experiments over the last four decades and has
been shown to successfully describe high energy particle interac-
tions. However, the mechanism that breaks electroweak symmetry
in the SM has not been verified experimentally. This mechanism
[5–10], which gives mass to massive elementary particles, implies
the existence of a scalar particle, the SM Higgs boson. The search
for the Higgs boson, the only elementary particle in the SM that
has not yet been observed, is one of the highlights of the Large
Hadron Collider [11] (LHC) physics programme.

Indirect limits on the SM Higgs boson mass of mH < 158 GeV
at 95% confidence level (CL) have been set using global fits to pre-
cision electroweak results [12]. Direct searches at LEP [13], the
Tevatron [14–16] and the LHC [17,18] have previously excluded, at
95% CL, a SM Higgs boson with mass below 600 GeV, apart from
some mass regions between 116 GeV and 127 GeV.

Both the ATLAS and CMS Collaborations reported excesses of
events in their 2011 datasets of proton–proton (pp) collisions at
centre-of-mass energy

√
s = 7 TeV at the LHC, which were compat-

ible with SM Higgs boson production and decay in the mass region
124–126 GeV, with significances of 2.9 and 3.1 standard deviations
(σ ), respectively [17,18]. The CDF and DØ experiments at the Teva-
tron have also recently reported a broad excess in the mass region

✩ © CERN for the benefit of the ATLAS Collaboration.
⋆ E-mail address: atlas.publications@cern.ch.

120–135 GeV; using the existing LHC constraints, the observed lo-
cal significances for mH = 125 GeV are 2.7σ for CDF [14], 1.1σ for
DØ [15] and 2.8σ for their combination [16].

The previous ATLAS searches in 4.6–4.8 fb−1 of data at
√

s =
7 TeV are combined here with new searches for H → Z Z (∗) → 4ℓ,1

H → γ γ and H → W W (∗) → eνµν in the 5.8–5.9 fb−1 of pp col-
lision data taken at

√
s = 8 TeV between April and June 2012.

The data were recorded with instantaneous luminosities up to
6.8 × 1033 cm−2 s−1; they are therefore affected by multiple pp
collisions occurring in the same or neighbouring bunch crossings
(pile-up). In the 7 TeV data, the average number of interactions per
bunch crossing was approximately 10; the average increased to ap-
proximately 20 in the 8 TeV data. The reconstruction, identification
and isolation criteria used for electrons and photons in the 8 TeV
data are improved, making the H → Z Z (∗) → 4ℓ and H → γ γ
searches more robust against the increased pile-up. These analy-
ses were re-optimised with simulation and frozen before looking
at the 8 TeV data.

In the H → W W (∗) → ℓνℓν channel, the increased pile-up de-
teriorates the event missing transverse momentum, Emiss

T , resolu-
tion, which results in significantly larger Drell–Yan background in
the same-flavour final states. Since the eµ channel provides most
of the sensitivity of the search, only this final state is used in
the analysis of the 8 TeV data. The kinematic region in which a
SM Higgs boson with a mass between 110 GeV and 140 GeV is

1 The symbol ℓ stands for electron or muon.

0370-2693/ © 2012 CERN. Published by Elsevier B.V. All rights reserved.
http://dx.doi.org/10.1016/j.physletb.2012.08.020
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Digital Object Identifier

Credit: Screenshot of https://inspirehep.net/record/1124337?ln=en obtained on 2018-03-07
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Digital Object Identifier

http://doi.org/10.5281/zenodo.1100973

https://zenodo.org/record/1100973

Resolvable

https://zenodo.org/record/1100973
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Digital Object Identifier

http://doi.org/10.5281/zenodo.1100973

https://zenodo.org/record/1100973

Persistent

https://zenodo.org/record/1100973
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Digital Object Identifier

http://doi.org/10.5281/zenodo.1100973

 

Globally unique

https://zenodo.org/record/400920
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Digital Object Identifier

 

Metadata

https://zenodo.org/record/400920
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Digital Object Identifier

 

Findable Accessible Interoperable Reusable  
Data Principles

https://zenodo.org/record/400920
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doi:10.1109/JSTSP.2011.2158064
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https://api.oadoi.org/v2/10.1109/JSTSP.2011.2158064

https://api.oadoi.org/v2/10.1109/JSTSP.2011.2158064?email=test
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Upload

50GB per dataset

Any format

Any license

100GB one-time quota increase 
possible
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UploadBefore you

File format? 
Open vs proprietary 
Community standards

Reusable?

Privacy?

License?
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UploadBefore you
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Start early
(Data Management Plan)
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Describe
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Publish

Files are not 
editable

Metadata is 
editable
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Access right
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Embargoed access
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Restricted access
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Restricted access
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Versioning
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Funding / Horizon 2020
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Horizon 2020
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GitHub
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GitHub + Research
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GitHub + Zenodo
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GitHub + Zenodo
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Zenodo is offered by CERN as part of its mission to 

make available the results of its work 

CERN?
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Funded by
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Behind Zenodo
CERN Data Centre 
- ~300PB disk 
- ~200PB tape 
- ~110k CPUs
Services 
- Digital repositories 
- Data preservation 

for High-Energy 
Physics.
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Zenodo: Open in every sense!

Built by Science.  
For Science.
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Credit: (see earlier slides)

Don’t do it yourself
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Ask for help

Start early

Include DOIs in citations
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Ask for help

Start early

Include DOIs in citations

Tha
nk y

ou!
www.zenodo.org
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DIY time
• Account: 

• Get an ORCID: http://orcid.org 
• Log in on Zenodo: https://sandbox.zenodo.org 

• Upload: 
• Files: Format, Description. 
• Creators, Version, DOI 
• License: Choose standard license (never sign a Copyright 

Transfer Agreement) 
• Linking: Grants, Other resources

http://orcid.org
https://sandbox.zenodo.org
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Start early
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Jupyter Notebook 
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Resources

http://www.datacarpentry.org

https://software-carpentry.org


