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“Open Science”
A top buzzword in science policy

“I see three strategic priorities: Open Innovation, 
Open Science, and Openness to the World.”

make scientific research, data, and dissemination accessible to all levels of an inquiring society
Principle

“I am convinced that excellent science is the 
foundation of future prosperity, and that 
openness is the key to excellence.”

Carlos Moedas

Stakeholders tended to characterise Open science as a bottom-up or ‘grassroots’ phenomenon 
driven by researchers and the research community. 
They generally agreed that policies should reflect the fact that Open science was and should 
remain researcher-driven.

(European Commission: “Validation of the results of the public consultation on Science 2.0: Science in Transition”)

(22 June 2015)

“A re-appreciation of the role of data by researchers” 

Key drivers
“A strongly-held belief in the value of free circulation (and criticism) of ideas...”

(European Commissioner for Research, Science and Innovation)





OGLE EWS and microlensing data



Which event to choose?

Predictions tend to keep changing
Poor predictability in early event phase

M. Dominik, “Discovery of a cool planet of 5.5 Earth masses through gravitational microlensing”, Nature 439, 437 (2006)

No. 2, 1998 PLANET MICROLENSING ANOMALIES SURVEY 691

FIG. 1.ÈLight curves (total magniÐcation as a function of time) are
shown for the 1995 real-time electronic alerts given by the MACHO and
OGLE microlensing detection teams. Parameters for the light curves are
taken from the MACHO alert web page. The 1995 PLANET pilot season
corresponds to days 73 to 111 on this plot, during which time the majority
of ongoing events were monitored.

could be revised as necessary. In order to track the progress
of the events in all weather conditions and to facilitate inter-
site communication, ten stars were chosen in each Ðeld as
secondary standards. The Ñux of the microlensed source
was expressed as a fraction of the average Ñux of these
reference stars, which was calibrated later against photo-
metric standards. The behavior of the reference stars also
served as an indicator of reduction difficulties with a partic-
ular image due to poor seeing, guiding errors, or transpar-
ency Ñuctuations.

Individual light curves were sampled every 1È2 hr ; moni-
toring proceeded primarily in the I band, with occasional V
observations interleaved. Exposure times were varied
according to the conditions, phase of the moon, waveband,
and event magnitude, but were typically 5 minutes in I and
about twice as long in V . A summary of the observations
from each site is presented in In a histo-Table 2. Figure 2,
gram of the interval between successive PLANET obser-
vations of a given event, summed over all events monitored
in 1995, is shown for both of the primary observational
bands, indicating that a median sampling time for each
event of about once per 2 hr in the I band and once per 7
hr in the V band was realized over the duration of the
campaign. Although the primary peak in the histogram of

illustrates that the longitude coverage of PLANETFigure 2
telescopes is such that D2 hr sampling was generally pos-
sible, the broad secondary peak near 18 hr is an indication

FIG. 2.ÈHistogram on a logarithmic scale showing the time between
PLANET photometric measurements (per event) in 1995, all three stations
combined. The shaded histogram shows the I-band sampling, which has a
median value of about 1.65 hr ; the open histogram with a darker border
shows the V -band sampling, with a median of about 7.42 hr.

TABLE 2

NUMBER OF REDUCED FRAMES

LA SILLA SAAO PERTH

0.9 m 1.0 m 0.6 m

EVENTa I V I V I TOTAL

MACHO 95ÈBLG-10 . . . . . . 109 37 48 14 208
MACHO 95ÈBLG-12 . . . . . . 122 32 78 38 26 296
MACHO 95ÈBLG-13 . . . . . . 152 41 78 59 21 351
MACHO 95ÈBLG-17 . . . . . . 93 24 10 127
MACHO 95ÈBLG-18 . . . . . . 65 13 23 6 107
MACHO 95ÈBLG-19 . . . . . . 72 21 56 18 167
MACHO 95ÈBLG-21 . . . . . . 11 11
MACHO 95ÈBLG-24 . . . . . . 13 6 9 5 33
MACHO 95ÈBLG-30 . . . . . . 29 25 54
OGLE 95ÈBLG-04 . . . . . . . . . 78 28 23 7 136

a The name of the event, as designated by the discovery team, is given in
the Ðrst column.

that primarily poor weather, and to a lesser extent sched-
uling constraints occasionally limited sampling to(Table 1),
one or two sites only.

A description of the Ðnal data reduction with DOPHOT
and a discussion of the resulting photometric precision
achieved in these crowded Ðelds are presented in and 6.°° 5

5. DATA REDUCTION

Since the primary aim of the campaign was to respond to
anomalies in the light curves and to measure them precisely,
it was important to be able to carry out photometry at the
telescope. As soon as images were obtained, they were
debiased and Ñat-Ðelded with mean Ñats previously
obtained at twilight, in preparation for measurement. At La
Silla and Perth, the DAOPHOT package(Stetson 1987)
was used to photometer the frames, while DOPHOT

et al. was preferred at SAAO. This di†er-(Schechter 1993)
ence of approach reÑected the exploratory nature of our
Ðrst observing campaign ; each site had experience with a
particular program, and it was not obvious at the outset
which would be more suitable. In the end, DAOPHOT
proved too slow to allow real-time reductions to be per-
formed.

Ten comparison stars near the lens were chosen by the La
Silla observer from the Ðrst frame obtained for a given
event. By referring the measured brightness of the lensed
object to the mean brightness of these relatively bright,
uncrowded stars, the observer produced over the course of
the run a light curve that was independent of observing
conditions. In addition, relative photometry from the di†er-
ent sites could be combined easily. This approach proved to
be highly successful, and resulted in the discovery of the
binary nature of MACHO 95ÈBLG-12 by PLANET while
observations were in progress.

Since the many other stars on each frame apart from the
lensed object can be used for variable star and Galactic
structure studies, it was decided to reduce all the frames
again in a more consistent manner. The crowded-Ðeld pho-
tometry package DOPHOT (Version 2) was used for this
Ðnal data reduction. To improve photometric precision, a
catalog of positions was used for objects in each microlens
Ðeld. This catalog was derived from a full reduction of the
best-quality image for the Ðeld. All other images were Ðrst
partially reduced to give positions for the brighter stars ;
these positions were then used to derive geometric trans-



The relatives of the OGLE family



Microlensing follow-up networks
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J.-P. Beaulieu et al., “Discovery of a cool planet of 5.5 Earth masses through gravitational microlensing”, Nature 439, 437 (2006)

A small cool world
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Is there anybody out there?
Looking for new worlds

London, 30 June to 3 July 2008
www.summerscience.org.uk

www.techfest.org

www.sciencefestival.co.uk

Mumbai, 24 to 26 January 2009

Edinburgh, 6 to 11 April 2009

Catch a planet - live
www.artemis-uk.org/catch-a-planet.html
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Catch a planet - live
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Danish 1.54m @ ESO La Silla

two-colour EMCCD camera new telescope control system client

automation paid by Czech community (using telescope in Southern summer)



The rings of Chariklo
Owing to its higher acquisition rate (10 Hz), the Lucky Imager camera8,9

of the Danish 1.54-m telescope actually resolved the secondary events
into two rings, denoted 2013C1R and 2013C2R (C1R and C2R for short)
in Fig. 3. We use the terms ingress and egress refer to the first and,
respectively, second of a pair of ring events at a given site. All the Danish
events are satisfactorily fitted by sharp-edged ring models whose radial
widths (W) in the ring plane and normal optical depths (tN) are listed
in Table 1. We also provide the equivalent depths (Et 5 WtN), which
can be related to the amount of material contained in the ring10. C2R is
about 40% narrower than C1R, and contains about 12 times less material.
We note that no material is detected in the gap between C1R and C2R,
up to a limit of 0.004 in normal optical depth and 0.05 km in equivalent
depth (Extended Data Table 4).

By analogy with Saturn’s A ring11 or the dense rings of Uranus12, we
estimate that the surface density of C1R lies in the range 30–100 g cm22

(Supplementary Information). Then, the mass of C1R is equivalent to
that of an icy body with a radius of roughly 1 km, whereas C2R cor-
responds to a body of half that size. If the photometric variability of
Chariklo’s system between 1997 and 2008 is entirely due to the ring chang-
ing geometry3, we estimate the ring reflectivity to be I/F < 0.09 6 0.04
(I is the intensity of light reflected by the surface and pF is the incident
solar flux density). Thus, Chariklo’s ring particles would be signifi-
cantly brighter than those of Uranus’s rings13 (I/F < 0.05), but would
be significantly darker than those of Saturn’s A ring14 (I/F < 0.3). We
note that, if part of the photometric variability is caused by Chariklo
itself, then the ring material would be darker than estimated above
(Supplementary Information).

Constraints on Chariklo’s limb shape are based on only two occulta-
tion chords (Supplementary Information and Extended Data Table 5).
Our simplest model describes an oblate Chariklo surrounded by a cir-
cular equatorial ring system (Extended Data Table 6). The fitted limb
(Fig. 2) has an equivalent radius of 127 km (the radius of an equivalent
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Figure 1 | Light curve of the occultation by the Chariklo system. The data
were taken with the Danish 1.54-m telescope (La Silla) on 3 June 2013, at a rate
of almost 10 Hz and with a long-pass filter and a cut-off below 650 nm, limited
at long wavelengths by the sensitivity of the charge-coupled-device chip
(Supplementary Information). Aperture photometry provided the flux from
the target star and a fainter nearby reference star. Low-frequency sky
transparency variations were removed by dividing the target flux by an optimal
running average of 87 data points (8.7 s) of the reference star, resulting in a
final signal-to-noise ratio of 64 per data point. The sum of the stellar and
Chariklo fluxes has been normalized to unity outside the occultation. The
central drop is caused by Chariklo, and two secondary events, 2013C1R and
2013C2R, are observed, one at ingress (before the main Chariklo occultation)
and one at egress (after the main occultation). A more detailed view of
these ring events is shown in Fig. 3.
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Figure 2 | Chariklo ring system. The dotted lines are the trajectories of the
star relative to Chariklo in the plane of the sky, as observed from eight sites
(Supplementary Information), the arrow indicating the direction of motion.
The green segments represent the locations of ring C1R observed at each station
(1s uncertainty). For clarity, we have not plotted the detections made at the
TRAPPIST and 0.275-m telescopes (at La Silla and Bosque Alegre, respectively)
because they have larger error bars than their local counterparts, and would
supersede the corresponding green segments. Two ring events occurred during
camera readout times (red segments) at Bosque Alegre and Cerro Tololo,
and also provide constraints on the ring orbit. The ring events are only

marginally detected at Cerro Burek, but the signal-to-noise ratio is not
sufficient to put further constraints on the ring orbit and equivalent width.
An elliptical fit to the green and red segments (excluding, because of timing
problems (Supplementary Information), the SOAR events at Cerro Pachón)
provides the centre of the rings (open cross), as well as their sizes, opening angle
and orientation (Table 1). Chariklo’s limb has been fitted to the two chords’
extremities (blue segments) obtained at La Silla and Cerro Tololo, assuming
that the centres of Chariklo and the rings, as well as their position angles,
coincide. This is expected if Chariklo is a spheroid, with a circular ring orbiting
in the equatorial plane (see text and Supplementary Information).
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New observatory from the air Greenhill Observatory
Harlingten 1.27m telescope



Salerno University Observatory 0.6m
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Academic assessment

“Research outputs”

≠ “Research outcomes”



1. Importance
Data should be considered legitimate, citable products of research. Data citations should be accorded the same importance in the scholarly record as 
citations of other research objects, such as publications.

2. Credit and Attribution
Data citations should facilitate giving scholarly credit and normative and legal attribution to all contributors to the data, recognizing that a single style 
or mechanism of attribution may not be applicable to all data.

3. Evidence
In scholarly literature, whenever and wherever a claim relies upon data, the corresponding data should be cited.

4. Unique Identification
A data citation should include a persistent method for identification that is machine actionable, globally unique, and widely used by a community.

5. Access
Data citations should facilitate access to the data themselves and to such associated metadata, documentation, code, and other materials, as are 
necessary for both humans and machines to make informed use of the referenced data.

6. Persistence
Unique identifiers, and metadata describing the data, and its disposition, should persist -- even beyond the lifespan of the data they describe.

7. Specificity and Verifiability
Data citations should facilitate identification of, access to, and verification of the specific data that support a claim. Citations or citation metadata should 
include information about provenance and fixity sufficient to facilitate verfiying that the specific timeslice, version and/or granular portion of data 
retrieved subsequently is the same as was originally cited.

8. Interoperability and Flexibility
Data citation methods should be sufficiently flexible to accommodate the variant practices among communities, but should not differ so much that they 
compromise interoperability of data citation practices across communities.

International Council for Science – Committee on Data for Science and Technology



UK: arbitrary distinction between academic impact and non-academic impact

“Impact”
Impact evaluation assesses the changes that can be attributed to a particular intervention, such 
as a project, programme or policy, both the intended ones, as well as ideally the unintended ones.



The working groups will engage with as many interested parties as possible and will embrace interactive 
online participation. The work and outcome of the discussions of the working groups will be widely 
shared with the research communities and interested public to give them the opportunity to contribute. All 
underlying discussion material, minutes and reports will be published on an interactive website of the 
Platform. There will therefore be room for a real exchange of views among peers and new actors.  
 

 
The working groups will report to the Steering Group, which will meet twice a year. The Steering Group 
will discuss the suggestions of the working groups and, if consensus is reached among its members, they 
will take up the responsibility to advocate the suggestions among their respective member organisations. 
The working groups would need to meet up to four times a year and most of the work will be done 
remotely, including engaging with other actors through an interactive website. 
The Steering Group will be set up in early 2016. The Steering Group of the Platform will initially consist 
of 20 leading individuals of key organisations. The working groups will have up to 10 experts. 

 

EC Open Science Policy Platform 

Stakeholder groups
Universities, Research Organisations,  Academies/Learned Societies, Funding Organisations, 
Citizen Science Organisations, Publishers, Open Science Platforms/Intermediaries, Libraries
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Next-generation metrics: 
Responsible metrics and evaluation for open 

science 
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Next-generation metrics: 
Responsible metrics and evaluation for open 
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Report of the European Commission Expert Group on Altmetrics 
 
 
 
 
 
 
 
 
 

James Wilsdon, Professor of Research Policy at University of Sheffield (UK) 
Judit Bar-Ilan, Professor of Information Science at Bar-Ilan University (IL) 
Robert Frodeman, Professor of Philosophy at the University of North Texas (US) 
Elisabeth Lex, Assistant Professor at Graz University of Technology (AT) 
Isabella Peters, Professor of Web Science at the Leibniz Information Centre for 
Economics and at Kiel University (DE) 
Paul Wouters, Professor of Scientometrics and Director of the Centre for Science 
and Technology Studies at Leiden University (NL) 

 
 

 
 
 
 
 
 
 
 
 
 

 
 

Directorate-General for Research and Innovation 
2017   EN

RECOMMENDATION #2:
The EC should encourage the development of new indicators, and assess the suitability of existing 
ones, to measure and support the development of open science. 

RECOMMENDATION #3:
Before introducing new metrics into evaluation criteria, the EC needs to assess the likely benefits 
and consequences as part of a programme of ‘meta-research’. 

RECOMMENDATION #5:
The EC should highlight how the inappropriate use of indicators (whether conventional or 
altmetrics or next generation metrics) can impede progress towards open science. 
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and Technology Studies at Leiden University (NL) 
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“We think that policy-makers should monitor carefully how scientists creatively 
embrace new technology before jumping to conclusions and setting out new 
frameworks. Good scientists are eager achievers. There should not be any rush 
to policies that eventually stand in their way by creating additional burden or 
limiting them in unfolding their creativity”.

“It is however of fundamental importance not to mistake reach for benefit, or to 
mistake reach for quality. It needs much care to avoid misinterpreting metrics, 
and for each of these, it needs awareness of what exactly they measure, and 
sometimes even more importantly, what they do not measure. The scientific 
community is already witnessing the misuse of metrics, which leads to the 
detriment of both scientific and societal progress. Developing policies that 
overcome and prevent this should be a priority.”




