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Abstract
In this article, we detail the strategic partnerships “Per Aspera Ad Astra Simul” and “European Collaborating
Astronomers Project: España-Czechia-Slovakia”. These strategic partnerships were conceived to foment international
collaboration for educational activities (aimed at all levels) as well as to support the development and growth of early
career researchers. The activities, carried out under the auspices of these strategic partnerships, demonstrate that Key
Action 2 of the Erasmus+ programme can be an extremely valuable resource for supporting international educational
projects, as well as the great impact that such projects can have on the general public and on the continued
development of early career researchers. We strongly encourage other educators to make use of the opportunities
offered by the Erasmus+ scheme.
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Introduction

Many will be familiar with the Erasmus+ programme of the European Commission through its scheme to support students
spending a semester/year abroad during their undergraduate
degrees (generally as part of its Key Action 1). However, Key Action 2 of the Erasmus+ programme provides funding for multinational strategic partnerships between institutions with the aim of
promoting educational, professional and personal development.
These strategic partnerships are applied for and managed on
the national level with, for example, the Czech national agency

having budgets of approximately 1.5 Me and 3 Me in the 2017
and 2020 calls, respectively. “Per Aspera Ad Astra Simul” (20172020, 2017-1-CZ01-KA203-035562) and its (currently active)
successor “European Collaborating Astronomers Project: EspañaCzechia-Slovakia” (2020-2023, 2020-1-CZ01-KA203-078200),
the subjects of this article, are excellent examples of how this
scheme can support astronomy education and the professional
development of early career researchers (ECRs).
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Background

The Erasmus+ program is designed to support education, training and youth through international cooperation. In such a competitive environment, the development of ECRs in astronomy
relies heavily on the most modern techniques (be they observational or theoretical) and international collaboration. Therefore,
it is crucial for young astronomers to acquire as much wideranging expertise and international experience as possible during their studies. Ultimately, this makes ECRs better scientists
with improved career prospects.
Although Spain and the Czech Republic joined the European
Southern Observatory (ESO – Europe’s premier ground-based
astronomy consortium) almost simultaneously1 (late 2006/early
2007), the Spanish astronomical community is objectively larger
and more developed (Barcons, 2007; Palouš and Hadrava, 2007).
Spain has contributed more staff to the ESO observatories (indeed, the current Director General is Spanish), won more industrial ESO contracts, and been awarded more observing time on
ESO facilities. Spain is also home to several major astronomical
facilities, including the World’s largest optical-infrared telescope
– the Gran Telescopio Canarias (GTC).
The Czech and Slovak astronomical communities are smaller,
but with a rich history particularly in the fields of theoretical
astrophysics, variable stars and minor solar system bodies. More
recently, both communities have expanded significantly in the
theoretical and observational study of exoplanets. Several 1–2m
class telescopes have been built in Czechia and Slovakia, but the
continental weather impacts significantly upon their usage.
The Erasmus+ strategic partnerships “Per Aspera Ad Astra Simul” and “European Collaborating Astronomer Projects:
España-Czechia-Slovakia” were conceived as mutually beneficial
agreements between institutes in Spain, the Czech Republic and
Slovakia. The significant Spanish expertise in large observing facilities offers a clear opportunity for learning and growth for ECRs
from the Czech and Slovak partners. Similarly, Spanish ECRs
would greatly benefit from extended research stays at the Czech
and Slovak partners, developing long-lasting collaborations and
gaining valuable international experience. Furthermore, the
Erasmus+ partnerships foster collaboration also among senior
staff, ensuring continued benefit to further generations of ECRs
beyond the duration of the project.
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Partners and their roles

The partners of the aforementioned Erasmus+ strategic partnerships are listed in Table 1. The lead institute of the project
is the Astronomical Institute of the Academy of Sciences of the
Czech Republic (AI ASCR), the largest astronomical institute in
the Czech Republic. The Department of theoretical physics and
astrophysics of Masaryk University and the Astronomical Institute of Charles University (AI CU, who joined in 2020) are the
other Czech partners in the project and comprise two of the
longest established and most important astronomical institutes
in the Czech Republic.
In Slovakia, the Astronomical Institute of the Slovak Academy
of Sciences (AI SAS) and Comenius University Bratislava are both
partners. Spain is represented in the partnership by the Instituto
de Astrofísica de Canarias (IAC), the largest astronomical institute
in the country and the operators of the Teide and Roque de los
Muchachos Observatories, the latter of which is home to the
GTC. Indeed, GranTeCan (the public company responsible for
the GTC’s design, construction, and continued operation) was
an associate partner from 2017–2020.
As lead institute, AI ASCR has been responsible for the ad1 At the time of publication Slovakia is not an ESO member state.

ministration and coordination of the project and the associated
funds. AI SAS and Masaryk University have organised summer
schools for ECRs in 2019 and 2020, respectively. Further summer schools, organised by the IAC and Comenius University
Bratislava are planned for the coming years. All partners have
participated in mobilities of ECRs and more senior researchers
(see Section 4), and all have been involved in local outreach
and educational activities (see Section 6). Similarly, senior researchers from all partner institutions contributed to a book of
thirteen detailed reviews, designed to be useful graduate-level
introductions to the topics ranging from meteors and space
debris through to the formation of galaxies and the standard
cosmological model, and which was published in 2020 (Kabáth
et al., 2020).
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Mobilities

The strategic partnerships offered significant financial support
for mobilities of researchers between the partner institutions.
Short-term (∼a few weeks) exchanges of more senior researchers
designed to foment collaborations between the institutions
which can then be used to achieve the objectives of the Erasmus+
programme2 , as well as longer-term (2–6 months) exchanges
of ECRs with the aim of aiding their personal and professional
development. At the end of the stay, the researchers were encouraged to summarise their activities in the form of a blog post
on the project’s webpages.
In total more than 30 international exchanges have already
been completed (in spite of the obvious problems posed by
the COVID-19 pandemic striking part way through the execution of the first strategic partnership), with further exchanges
planned for 2022 and 2023. In many cases, the benefits of
these exchanges have been tangible and obvious (for example,
resulting in peer-reviewed publications in high impact journals;
Jones et al., 2019; González Manrique et al., 2020; Paunzen et al.,
2021), while in other cases the benefits are more “soft” – leading
to long-term collaborations, personal and professional development, improved career prospects, etc.

4.1

Gran Telescopio Canarias

A special case among the ECR exchanges, where the majority
were conceived as collaborations on blue skies astronomy
research under the supervision of a senior researcher at the
receiving institution, was the long-term mobility of one ECR
to GranTeCan. During their stay, the PhD student combined
continued research towards their doctoral thesis with support
astronomer activities at the World’s largest optical-infrared
telescope – the 10.4-m Gran Telescopio Canarias (GTC). This
offered the student a unique opportunity to obtain in-depth
experience of the tasks involved in the day-to-day operations
of a world-class astronomical observatory – experience which
has undoubtedly been extremely valuable in their career
development, with the student going on to take up highly
competitive positions at the European Space Agency (ESA) and
European Southern Observatory (ESO) following the completion
of their mobility and thesis defense.

2 For further details of these objectives, please see What are the objectives
of the Erasmus+ programme?
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Table 1. List of partner institutions
Institution

Country

Notes

Astronomical Institute of the Academy of Sciences of the Czech Republic (AI ASCR)
Instituto de Astrofísica de Canarias (IAC)
Comenius University Bratislava
Masaryk University
Astronomical Institute of the Slovak Academy of Sciences (AI SAS)
Astronomical Institute of Charles University (AI CU)
GranTeCan

Cz
Es
Sk
Cz
Sk
Cz
Es

Lead institute
Summer school organiser 2022
Summer school organiser 2023
Summer school organiser 2020
Summer school organiser 2019
Partner since 2020
Associate partner until 2020
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Summer schools

In June 2019, the summer school “Observational astrophysics:
from proposals to publication” was organised in Tatranská Lomnica (Slovakia) under the auspices of the Per Aspera Ad Astra
Simul grant and in collaboration with OPTICON. The school comprised two parts: hands-on projects with archival data and lectures/activities to teach the participants about observing time
proposal evaluation procedures.
The hands-on projects were undertaken in groups of approximately four students (with a total of approximately 40 students
in attendance) under the supervision of an experienced tutor.
The projects themselves covered topics ranging from near-Earth
asteroids (Kučáková et al., 2019) through to binary quasars (Altamura et al., 2019) all based on publicly available archive data.
Upon completion of these projects, the participating students
presented their results in the form of a mini-conference and later
reported their analyses and results in papers published in the
Contributions of the Astronomical Observatory Skalnaté Pleso
journal (Kabáth et al., 2019).
A second summer school, “GAIA and TESS: Tools for understanding the Local Universe”, was organised in 2020, originally to
be hosted in Brno (Czech Republic) but ultimately held remotely
due to the COVID-19 pandemic (with 17 students attending
via video conference). The school featured talks on the capabilities and applications of the Gaia and TESS missions by highly
experienced experts, as well as hands-on sessions and research
projects making use of the public data products of these missions (Skarka et al., 2021).
A third school, “Eclipsing Binaries and Asteroseismology: Precise fundamental stellar parameters in the golden age of timedomain astronomy", will be hosted on the Spanish island of La
Palma in September of 2022. This school will be run in a hybrid
format with 15 in-person students and up to 200 attending
via video conference. A final school is planned to be held in
Bratislava (Slovakia) in 2023.
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selected topic, ranging from the solar system to the life of stars,
which the children will then later build upon in class with their
teachers. After the visit, the children prepare art work or a similar
project inspired by the selected topic, which is then presented
in a small gathering with their parents invited. These activities
not only engage the children with their first experience of space
and science, but also help them to develop creative and presentation skills. In Spain, activities were organised for local 4th
grade students (ages 9–10) which focused on the importance
of astronomy in the Canary islands throughout history, from the
ancient aborigines through to the current day. These included
hands-on workshops on the solar system and the timescales of
the Universe, offering many students their first contact with a
professional astronomer. Activities for high school students were
also organized, focusing on different aspects of technological
development related to astronomy and on a general view of the
Universe through the different ranges of the electromagnetic
spectrum. Similarly, members of our team contributed to the
long-running “Nuestros Alumnos en el Roque de Los Muchachos”
programme, giving guided tours of the Roque de Los Muchachos Observatory (including going inside the GTC dome) to local
high school students in the 4th grade of compulsory secondary
education (4o ESO, age 15).
For the general public, several popular lectures were delivered by members of the team in planetariums and museums
across partner countries. Talks for citizen scientists and amateur astronomers were also organised, in particular outlining
the potential for observations of stellar occultations by asteroids. Similarly, a YouTube channel was created for the project,
hosting educational videos on the history of astronomy, astronomical techniques and principles, and interviews. Furthermore,
the partners at Comenius University in Bratislava contributed to
their pre-existing YouTube channel as part of the project. These
open talks and YouTube videos serve not only to educate but
also to strengthen the connection between the public and the
scientists whom are at least partially supported by public funding.

Outreach

Thus far, we have discussed the activities of the strategic partnerships targeted towards the education and professional development of ECRs. However, the project has always had a significant component geared towards the education of a younger
and/or wider audience, principally in the form of activities in local
schools and public talks.
We stress the importance of early education and thus target
our effort to work together with the local schools and preschool
classes. In Ondřejov, activities were focused towards children
of age 5–6 years 3 , preparing for school which begins at the
age of 6 in the Czech Republic. We invite the preschoolers to
observatory and to the 2-m telescope dome, where they can
see the telescope. In the dome, we present a short talk about a

3 Similar activities for older children were planned, but have been significantly impacted by the COVID-19 pandemic.
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Conclusions

Key Action 2 of the European Union’s Erasmus+ programme
offers substantial grant funding for international collaboration
on educational projects. The (on-going) outputs of two such
grants, awarded to a consortium of Czech, Slovak and Spanish
research institutes and universities, have been briefly presented
here. These grants have supported educational activities ranging from outreach events for young children through to summer
schools for graduate students, and from public lectures and
YouTube videos through to financial support for extended international research visits to support the professional development
of ECRs.
The impact of the projects, particularly for the professional
development of ECRs, has been clear. A number of summer
school participants have now completed their Masters or PhDs
(stating that the skills acquired as part of the schools were useful
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for their research), while many of the ECRs to have research trips
funded by the projects have since gone on to obtain prestigious
fellowships (e.g. ESA) or permanent research/teaching positions
(e.g. through the Mexican “Cátedra CONACYT para jóvenes investigadores” scheme).
The work undertaken as part of “Per Aspera Ad Astra Simul"
and “European Collaborating Astronomers Project: EspañaCzechia-Slovakia" clearly demonstrates the potential impact that
Erasmus+ Key Action 2 funding can facilitate. We strongly encourage other astronomy educators to consider how they might
make similarly good use of the available funding in future calls.
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