
EPICS SUMMER SCHOOL:
TRAINING FUTURE SCIENTIFIC CONTROL SYSTEM EXPERTS

L. Porzio∗1, S. Vadilonga1, W. Smith1, M. Bajdel1, M. Montis2, M. Giacchini2
1Helmholtz-Zentrum Berlin für Materialien und Energie GmbH, Berlin, Germany

2Istituto Nazionale di Fisica Nucleare - Laboratori Nazionali di Legnaro, Legnaro, Italy

Abstract
The EPICS Summer School addresses the persistent de-

mand for expertise in control systems for advanced scientific
facilities by providing a crucial training platform for univer-
sity students and young professionals. The highly successful
inaugural event at BESSY II in Berlin offered an effective
learning experience through a structured two-week program
encompassing one week of foundational lectures and one
week of practical application in a hands-on group project
with real scientific hardware. This approach demonstrated a
significant positive impact, empowering a new cohort from
these groups with essential EPICS and distributed control
system skills. In an effort to make the event sustainable,
a collaborative framework has been established with other
institutes, paving the way for a future where hosting the sum-
mer school cycles between facilities. This aims to make this
training accessible to a wider audience of future scientific
leaders, ensuring a continuous supply of skilled engineers ca-
pable of supporting and advancing groundbreaking scientific
research across multiple facilities.

INTRODUCTION
Scientific facilities worldwide face an unprecedented chal-

lenge in securing qualified control systems engineers. The
demand for expertise in frameworks like EPICS (Experimen-
tal Physics and Industrial Control System) for distributed
scientific control systems far exceeds supply, creating a bot-
tleneck that threatens the operational efficiency of major
scientific installations. This shortage stems from three pri-
mary factors: insufficient promotion of scientific control
systems in universities, facilities preference for experienced
engineers due to costly on-the-job training requirements,
and documentation that presents steep learning curves for
newcomers. The complexity of modern scientific control
systems demands specialized knowledge that traditional aca-
demic programs struggle to provide.

THE LEARNING PLATFORM
The Idea

To directly address the identified challenges limiting con-
trol systems workforce development, we established a learn-
ing platform structured as a two-week intensive summer
school format. This event was specifically designed to ad-
dress the key training challenges hindering the pipeline of
qualified engineers. First, to address the lack of promo-
tion and advertisement, we created a highly visible, interna-
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tional program that actively recruits students from diverse
academic backgrounds, providing them with exposure to
career opportunities in large-scale scientific facilities that
they might otherwise never encounter. The program’s ap-
plication process, requiring CVs and motivational letters
from a global applicant pool, effectively bridges the gap
between traditional industrial control systems education and
the specialized requirements of scientific research environ-
ments. This approach positions scientific facilities as a vi-
able and compelling professional trajectory distinct from
conventional industry roles.

Second, recognizing that facilities often prefer candidates
with prior experience due to the high costs of training, our
platform front-loads the essential training in an intensive,
structured environment. The two-week format provides facil-
ities with candidates who have already overcome the steepest
part of the learning curve, making them significantly more
attractive hires. This approach effectively socializes the
training costs across the community while delivering more
job-ready candidates.

The Structure

The summer school is structured into two intensive weeks,
each with a distinct educational focus. The first week is ded-
icated to lectures and training sessions delivered by control
system engineers from the hosting institute and participat-
ing external laboratories. These sessions present a range
of control system implementations in large-scale facilities,
demonstrating the broad applicability of these skills to vari-
ous scientific and technical challenges. A significant portion
of the week is devoted to comprehensive EPICS training,
where theoretical principles are reinforced through practi-
cal exercises, guiding students from working in a simulated
environment to hands-on experience with real hardware.
Additional hours focus on data acquisition, experiment or-
chestration, and best practices in scientific data management,
including the FAIR principles.

The second week is entirely project-based. Students are
divided into small teams and assigned group projects. Each
team integrates real scientific hardware into EPICS (Fig. 1),
performs calibration, sensor conditioning, and implements
graphical user interfaces. They also orchestrate the devices
to enable experimental data collection. The summer school
concludes with final presentations, where student teams
showcase their work to an audience of teachers, tutors, and
expert guests from the host and external laboratories (Fig. 2).
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Figure 1: Students working with a picoammeter and piezo-
electric motors.

Figure 2: A student presenting his work on Graphical User
Interface. The presentation is streamed online.

THE COMMUNITY’S RESPONSE
The response from the scientific community to address

this skills gap has been remarkable. Multiple international
laboratories have demonstrated unprecedented collabora-
tion, offering financial contributions, hardware resources,
and personnel expertise to support educational initiatives.
This community engagement reflects the collective recog-
nition that the control systems workforce shortage poses a
fundamental threat to the advancement of scientific research
across facilities. The willingness of established laboratories
to share resources and expertise demonstrates the commu-
nity’s understanding that investing in education benefits the
entire scientific ecosystem.

A LinkedIn page has also been launched to connect stu-
dents and contributors, serving as the main hub for updates
and information on future editions of the Summer School [1].

THE RESULTS
The EPICS Summer School has achieved three signifi-

cant outcomes that validate the community-driven educa-
tional approach. First, it demonstrated that students with no

prior experience in scientific control systems can acquire
functional skills that enable them to contribute to the devel-
opment of distributed control systems, including hardware
connection, EPICS integration, data collection, and experi-
ment orchestration, within just two weeks.

Second, the active community participation confirms the
existence of a robust, collaborative network ready to sup-
port educational initiatives, providing both validation of the
approach and a sustainable model for future programs.

Third, the program successfully inspired students to pur-
sue careers in large-scale scientific facilities while estab-
lishing an efficient recruitment channel that benefits the
entire community. These results demonstrate that targeted,
community-supported educational interventions can effec-
tively address workforce shortages in specialized technical
fields, providing a replicable model for other scientific disci-
plines facing similar challenges.

Figure 3 shows the students and tutors involved in the last
EPICS Summer School, which took place in August 2025.

Figure 3: The group picture outside BESSY II’s Experimen-
tal Hall.

In addition, an anonymous feedback survey was submitted
to the students to evaluate the overall quality of the event and
to identify its strengths and weaknesses. The responses were
generally very positive, providing valuable insights for future
improvements. Table 1 presents the average grades given by
the students on a selected subset of survey questions, scored
on a scale from 1 to 5 (1 = lowest; 5 = highest). The topics
covered were rated positively, indicating good alignment
with participants’ interests and needs. The practical sessions
received high marks, underscoring the effectiveness of the
hands-on learning approach. Finally, while the group project
was considered rather straightforward, it was deemed very
helpful in applying theoretical knowledge and understanding
real-life challenges in scientific control systems.

FUTURE DEVELOPMENTS
Based on the success of the inaugural event, a long-term

framework has been established in which the EPICS Sum-
mer School will rotate between different host facilities. This
approach not only shares the organizational effort among par-
ticipating institutes but also makes the event more accessible
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Table 1: EPICS Summer School Anonymous Feedback Re-
sults (Scale 1-5)

Question Average Grade
How would you rate the the pace of
the event?

3.65

How relevant were the topics cov-
ered in the event to your interests and
needs?

3.96

How would you rate the quality of
the exercises for practicing EPICS?

3.89

How would you rate the difficulty
level of the group project?

3.10

Did you find the group project help-
ful in applying the knowledge gained
from the event?

4.55

To what extent did the group project
help you understand real-life engi-
neering challenges?

4.07

to students from geographically diverse regions. Moreover,
given the remarkable response from the community, there
is strong confidence in expanding collaboration with more
laboratories, which will enable the acceptance of additional
students and broaden the scope of hands-on projects, includ-
ing new practical laboratories from a variety of scientific
and technical backgrounds.

CONCLUSION
The EPICS Summer School has shown that, with strong

community involvement and a carefully structured curricu-
lum, it is possible to equip students in a short period with
practical, industry-relevant skills in scientific control sys-
tems. This initiative not only addresses a critical workforce
need but also creates new, accessible pathways for students
interested in contributing to large-scale scientific research.
The ongoing commitment to collaboration and program ex-
pansion ensures lasting impact and continued opportunities
for future scientific leaders.

ACKNOWLEDGEMENTS
A special thank you to João Paulo Martins, Juliano Murari

and Timo Korhonen from the European Spallation Source
ERIC for their key contribution to the success of the EPICS
Summer School by providing essential hardware and person-
nel. Their support was instrumental in enabling the hands-on
training experience that formed the core of the program. Sin-
cere gratitude is also given to Ralph Lange for his invaluable
support in delivering insightful and engaging lectures, as
well as for his outstanding efforts in advertising and sharing
the event within the community.

REFERENCES
[1] EPICS Summer School Linkedin page,
https://www.linkedin.com/company/
epics-summer-school



20th Int. Conf. Accel. Large Exp. Phys. Control Syst. (ICALEPCS'25), Chicago, IL, USA

JACoW Publishing

ISBN: 978-3-95450-255-4

ISSN: 2226-0358

doi: 10.18429/JACoW-ICALEPCS2025-TUMR005

436

MC03: Control System Sustainment and Management

TUMR005

TUMR: TUMR Mini-Orals (MC03, MC04, MC08)

Content from this work may be used under the terms of the CC BY 4.0 licence (© 2025). Any distribution of this work must maintain attribution to the author(s), title of the work, publisher, and DOI.


