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UKRAINE — CERN: THE WAY TO COOPERATION

Introduction. The European Organization for Nuclear Research (CERN) is the world largest laboratory for high-energy
physics and a platform for creative relationship between researchers from different countries.

Problem Statement. The development of international scientific cooperation, in particular, the creation of conditions for
expanding the participation of Ukrainian researchers in carrying out the largest physical experiments on nuclear physics,
gaining new knowledge and facilitating the innovation processes in Ukraine.

Purpose. To analyze factors that facilitate the development of cooperation between Ukrainian researchers and CERN
and to outline prospects for the future.

Materials and Methods. Analysis of CERN research activities in the context of international cooperation and outlook of
CERN international research projects in high-energy physics.

Results. The way of cooperation with Ukraine from the very beginning of the CERN creation to the signature of the Ag-
reement on Associate Membership of Ukraine in CERN has been analyzed. Examples of the positive impact of cooperation
with CERN on innovation processes in Ukraine, in particular, in the field of the development and production of new high-tech
materials, which are crucially important for implementing state-of-the-art experiments in high-energy physics have been
considered. The associate membership has allowed Ukrainian researchers to participate more actively in the study of the
global physical phenomena of the universe in the most advanced experimental laboratory and engineers and technicians to
master the cutting-edge innovative technologies, including informational and medical ones. Prospects of the further coop-
eration have been outlined.

Conclusions. Cooperation with CERN enables Ukraine to take advantage of CERN mission, one of the main tasks of which
is the cohesion of people from different countries and cultures through science. Teachers, students, and schoolchildren of
Ukraine have got new opportunities to work with the state-of-the-art methods, modern equipment, and innovative ap-
proaches in the training of highly qualified specialists in physics and related fields of science and technology.
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CERN is the European Organization for Nuc- | including Pierre Auger, Niels Bohr, Louis de Brog-
lear Research, the world's largest high-energy phy- | lie, and others. Their suggestion was based on the
sics laboratory. It is located on the border of Swit- | idea of international cooperation for the peaceful
zerland and France, near Geneva. The creation of | use of the atom. In December 1949, in Lausanne
this pan-European organization for physical ex- | (Switzerland), at the European Cultural Conferen-
perimental research was initiated by remarkable | ce, Louis de Broglie formally proposed the crea-
scientists of the first half of the twentieth century, | tion of a European laboratory for physical experi-
mental research in which it would be possible to
© GRYNYOV, B.V,, TITOV, M.P, and STADNIK, P.O., 2019 carry out large-scale researches that could not be
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realized in one particular country. In June of the
next year, the American Nobel Prize winner Isi-
dore Rabi, at the 5th UNESCO General Confer-
ence (Florence, Italy) made the following resolu-
tion, “To authorize UNESCO to support the es-
tablishment of regional research laboratories to
enhance international scientific cooperation”. As
a result of numerous efforts of leading scientists,
at the UNESCO Intergovernmental Meeting in
Paris, in December 1951, it was decided to estab-
lish the European Council for Nuclear Research,
and, within two months, 11 European countries
signed an agreement establishing a temporary
council. Then, the abbreviation of the Council na-
me in French, CERN, appeared. At the third CERN
session, in October 1952, Geneva (Switzerland)
was chosen as the location of the future laborato-
ry. In June 1953, a referendum was held in the Can-
ton of Geneva, when more than 60% of the voting
participants agreed to the establishment of the
research center in their territory. The agreement
on the establishment of the center was signed in
July 1953 and gradually ratified by the 12 Euro-
pean countries. In September 1954, a new gover-
ning body, the Council of the European Organi-
zation for Nuclear Research, was formed instead
ofabolished temporary European Council, formed
in 1952, but the CERN abbreviation remained
and stroke root in the new organization. The date
of the CERN Council creation is September 29,
1954 that is considered CERN's birthday. Other
European states gradually joined the organiza-
tion, in particular, after the collapse of the Soviet
Union, the Eastern European countries became
its members. In 2010, CERN's constitution was
amended and non-European states could join the
organization. In 2014, the first non-European
country, Israel, joined CERN. Today, 22 countries
are full members of the organization, 7 countries
are associate members, and several states and in-
ternational organizations have the CERN ob-
server status that gives them the right to parti-
cipate in CERN meetings and research. Among
other countries, Japan, the United States, Russia,
UNESCO, the Joint Institute for Nuclear Re-

search (JINR) are registered as observers. This
means, since 2014 CERN can be considered not
only a European but also a world research ins-
titution [1].

In 65 years, CERN has become one of the most
renowned world high energy physics research
centers. CERN's operations are funded by the
Member States, with an institution budget reac-
hing over 1.2 billion Swiss francs, as of 2018, which
ensures not only paying high salaries to researc-
hers, but also building state-of-the-art accelera-
tor complexes for particle physics experiments.

The history of CERN accelerators began in
1957 with a modest, even for that time, 600-MeV
synchrocyclotron (SC). Two years after the launch
of SC, a 28 GeV proton synchrotron (PS) started
to operate. Based on the proton synchrotron, in
the early 1970s, the world's first proton intersec-
ting storage rings (ISR) collider was created. In
June 1976, a super-proton synchrotron (SPS) with
acceleration of protons up to 400 GeV was launc-
hed. After SPS upgrade, the researchers obtained
proton-antiproton collisions at an energy of 540
GeV, in the center-of-mass system, which was suf-
ficient to detect W- and Z-bosons. For this dis-
covery, Simon van der Meyer and Carlo Rubbia we-
re awarded the Nobel Prize.

The next stage in the development of CERN
accelerator technology was the large electron po-
sitron collider (LEP) for precise measurement of
various characteristics of the Standard Model of
Particle Physics. In the 1990s, it became clear that
the LEP capacity for detecting the Higgs boson
was not enough and CERN started to create the
Large Hadron Collider (LHC) using a LEP a 27 km
long circular underground tunnel. The large had-
ron proton-proton collider was commissioned in
2008, and the projected energy of 14 TeV in the
center-of-mass system was reached in 2015. There
are 4 major detectors in four underground col-
lider mines, 2 of which are multi-purpose ones. A
series of large-scale collaborative experiments has
been conducted using the collider. Multipurpose
experiments have been carried out by ATLAS and
CMS collaborations.
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The phenomena of heavy quark physics have
been studied on a specialized LHCb detector;
those of physics of heavy ions and quark-gluon
plasma have been carried out in the framework of
the ALICE experiment. A series of smaller-scale,
but important for modern physics experiments,
in particular, TOTEM (measurement of the comp-
lete intersection of diffraction processes) and
LHCf (a special-purpose Large Hadron Collider
experiment for astroparticle (cosmic ray) physics
designed to study the particles generated in the
"forward" region of collisions, those almost di-
rectly in line with the colliding proton beams)
has been carried out there as well.

Research is being carried out to develop an
electron-positron compact linear collider to ex-
plore the next energy frontier of 3 TeV (CLIC).
This project is being implemented by CERN in
close collaboration with research institutions in
36 countries. CERN's strategic plans are to cre-
ate a super-large collider with an underground
proton accelerator using 100 km long supercon-
ducting magnets and an energy up to 150 TeV,
which is almost an order of magnitude higher
than the LHC. To develop a conceptual design of
the future collider, CERN has created an FCC
(Future Circular Collider) collaboration that al-
ready has counted over 1300 participants from
150 universities, research institutes, and indus-
trial corporations. This year, in January, the FCC
project has submitted a conceptual design report
that outlines various options for the future large
circular collider, possible technical solutions, cost
estimate, and implementation schedules [2].

Cutting-edge research equipment and ener-
getic creative work of all staff have contributed
to the fact that, a series of significant discoveries,
including the determination of the number of
types of neutrino, the creation of the first anti-
matter atoms, and the discovery of new elemen-
tary particles (tetra-quark and penta-quark) have
been made in CERN experiments. The most reso-
nant event has been the discovery and further
confirmation in the ATLAS and CMS experi-
ments of a 125—126 GeV boson later identified
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as the Higgs boson, which was announced on Ju-
ly 4, 2012.

In addition to the mentioned remarkable
breakthroughs in fundamental physics, CERN is
also famous for the fact that in 1989, within its
walls, there was suggested an idea of the World-
wide Web known as the Internet. Initially, the
procedure for document interfacing was designed
to facilitate the exchange of information between
groups of researchers conducting large-scale ex-
periments and used only within the organiza-
tion's internal computer network. Later, having
modified a number of important computer seg-
ments and developed appropriate protocols, in
1993, CERN reported that the Worldwide Web,
or the Internet, would be freely accessible to all
users. CERN has also become one of the hubs for
developing the new Grid computer network tech-
nology for storing and processing vast amounts of
information. The special collider-related depart-
ment — LHC Computing Grid is part of a major
Grid, an EGEE project that takes advantages of
network technology to process large volumes of
information in large-scale scholarly research. A
relatively new area of research is medical physics
that deals with the peculiarities of the influence
of radiation processes on biological environments
and the development of hadron therapy centers
using CERN accelerator technologies.

The mentioned examples of CERN's activities
demonstrate why all advanced economies, R&D
institutions, and eminent physicists seek to col-
laborate with CERN.

Today, CERN employs 2,500 researchers, 1,800
technical staff, and 13,000 users from over 100
countries.

In addition to research and development, CERN
contributes to the training of researchers and en-
gineers of the future, places great emphasis on
promoting science and the ideas of peace and
commonwealth via the cohesion of people from
different countries and cultures through scienti-
fic collaboration.

The first facts of the cooperation between Uk-
rainian physicists and CERN are dated almost to
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the very beginning of the CERN experiments in
particle physics. As early as in 1958, Dmitri Vol-
kov, a young scientist who had just graduated from
the M. Gorky Kharkiv State University (nowa-
days, Karazin KhNU), later a prominent theore-
tical physicist, one of the authors of supersymme-
try and its application to aspects of the general
theory of relativity — supergravity, was sent to
CERN. In 1961 and 1962, he studied both theo-
retically and experimentally the statistics of known
elementary particles, as well as hypothetical par-
ticles — quarks. In 1965, Dmitri Volkov had a two-
month internship at CERN, during which he was
studying the application of higher symmetries to
the strong interactions between elementary par-
ticles [3]. The collaboration got especially inten-
sified after the signing of the first cooperation ag-
reement between the former Soviet Union and
CERN, in 1967 [4]. Delegations of Soviet nuclear
physicists, including Ukrainian researchers, often
visited the European Nuclear Research Organiza-
tion that was rapidly developing and actively com-
missioning more and more powerful particle ac-
celerators. In particular, at the invitation of CERN's
then-director Leon van Hove, Dmitri Volkov was
working at the CERN Theoretical Department in
1976—1977, where he was doing research on the
relationship between different concepts of super-
gravity theory. Here, also, the point that should
be mentioned is the DELPHI and L3 experiments
on the LEP electron positron collider for preci-
sion measurements of various characteristics of
the Standard Model of Particle Physics.

It should be noted that for Ukraine having no
sovereignty that time, Ukrainian researchers who
cooperated with CERN represented the Soviet
Union or other countries or their universities.

The situation started to change after an agree-
ment on the further development of scientific and
technical cooperation in the field of high energy
physics was signed in April 1993 between the Sta-
te Committee of Ukraine for Science and Tech-
nology (represented by S. Ryabchenko) and the
European Organization for Nuclear Research (rep-
resented by C. Rubbia). The agreement stated that,
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since from the very beginning of its activities,
CERN had been working closely with R&D orga-
nizations of the former USSR, including with tho-
se located in the territory of Ukraine, and given
the desire of CERN to strengthen and to develop
cooperation with countries that were not mem-
bers of CERN, but with whom the Organization
had been long and successfully partnering, the
parties agreed to create the conditions necessary
for continuing and developing the scientific and
technical cooperation on a partnership basis. Coo-
peration is mainly based on research projects for
which specific agreements are signed. Physicists,
engineers, and specialized technical personnel from
Ukraine may participate in CERN research pro-
jects in the field of experimental and theoretical
physics, accelerator and detector design, as well
as other related fields of science and technology,
under the terms and conditions of the abovemen-
tioned agreements. Ukraine's contribution to a spe-
cific CERN project is to provide staff, materials
and equipment, funding, or combination thereof.
The Government of Ukraine supports such major
CERN programs and projects as, for example, the
Large Hadron Collider in the LEP tunnel, which
the institutions of Ukraine are interested in [5].

The conclusion of the abovementioned agree-
ment opened up many opportunities for Ukrainian
researchers, including the opportunity to work
with CERN directly, without intermediary of ot-
her organizations and countries. This was the pe-
riod when, after ten years of consultations and de-
bates, CERN finally approved the idea of creating
the Large Hadron Collider (LHC) and started
intensive work on the design and search of mate-
rials suitable for the creation of detectors for high
energy physics experiments. Originally, four ex-
periments (ALICE, ATLAS, CMS, LHCDb) were
foreseen and later three ones (LHCf, TOTEM and
MoEDAL) were added.

At that time, several leading Ukrainian R&D
institutions for physics and material science, as
well as universities, had had some experience in
international experiments on particle physics. In
1988, the R&D Center "Institute of Single Crys-
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Fig. 1. The first lead tungstate crystals delivered to CERN [8]

tals" (Kharkiv), in cooperation with M. Gorky
Kharkiv State University. and the Joint Institute
for Nuclear Research (JINR, Russia) started deve-
loping plastic scintillators for the CDF spectro-
metric complex in the Fermilab Tevatron (USA) [6].
Later, based on these developments, advanced scin-
tillators were created for the ATLAS experiment
in LHC [7].

The ISC researchers proposed to use for the CMS
experiment detector the lead tungstate scintilla-
tion single crystals just developed by them. De-
tailed measurements of the physical and technical
parameters of these crystals confirmed the pros-
pect of the use of these elements in elementary
particle detectors. Soon, industrial production
of lead tungstate crystals for supplying the ele-
ments from them to CERN was launched in Rus-
sia (Fig. 1) [8].

The National Science Center Kharkiv Institu-
te of Physics and Technology (NSC KhPhTTI) es-
tablished close creative relations with CERN sin-
ce the very beginning of its activity [3]. The re-
searchers of this R&D center were directly in-
volved in testing unique radiation-resistant plates
of plastic scintillators designed and manufactured
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by NSC for the detector’s front hadron calorime-
ters exposed to the strongest radiation during the
experiments, at the request of CMS. In 2001, the
Center started works on the creation of a specia-
lized computing complex for processing and ana-
lysis of physical data of the CMS experiment and,
in 2005, the CMS-cluster of the NSC KhPhTI was
registered in the worldwide LHC-GRID network
[9]. Subsequently, the Institute of Scintillation
Materials of the NAS of Ukraine, in cooperation
with JINR, was developing scintillators with a ra-
diation resistance of 10—100 Mrad for improving
the LHC detectors.

Major experiments on the LHC required highly
reliable and efficient electrical elements for con-
necting the respective parts of the detectors. At
that time, researchers of Kharkiv Research Insti-
tute for Instrument-Making had already elabora-
ted a unique technology for manufacturing mic-
rocables and prof. Gennadii Zinoviev, the Head of
the Department of Institute for Nuclear Research
of the NAS of Ukraine, who already had experien-
ce in cooperation with CERN, suggested to CERN
to take advantage of the mentioned technology.
The development was very interesting for CERN
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employees and, thus, a group from Ukraine star-
ted creating microcables for the ALICE detector.
Subsequently, Kharkiv engineers gained signifi-
cant authority at CERN as highly qualified spe-
cialists in the design and manufacture of micro-
cables for other CERN detectors [10].

In view of Ukraine's increasing contribution to
the implementation of experiments on the LHC
and to the development of new accelerator tech-
nologies, in order to attract it to new CERN ac-
tivities, a joint declaration was signed in 2011
between the National Center of the Small Aca-
demy of Sciences (SAS) of Ukraine and CERN
[11]. The Declaration allowed Ukrainian physics,
mathematics, and informatics teachers, as well as
high school students to participate in CERN's
educational activities initiated in 2009. Four sci-
entific schools for teachers and lecturers and five
schools for SAS students were organized during
the seven years after the signature of declaration.
The classes were attended by 105 and 72 parti-
cipants, respectively. There were organized study
tours for school students to major CERN research
centers and experiments on the Large Hadron
Collider, a series of lectures on the CERN educa-
tional program and elementary and high energy
physics, etc. [12].

As creative contacts between Ukrainian researc-
hers and CERN expanded, it became clear that
under the agreement of 1993 neither enabled to
fully utilize the R&D potential of Ukraine in the
field of nuclear physics for the implementation of
CERN's R&D plans, on the one hand, nor allowed
Ukrainian specialists to take advantage of direct
involvement in the largest world-class experi-
ments, on the other hand. Ukrainian corporations
and institutions did not have access to competi-
tions for the development and manufacture of high-
tech and unique products for CERN, and Ukraine
could not influence any decisions on R&D deve-
lopment of CERN and its constituent structures,
participate in numerous technology transfer prog-
rams, etc. as only the CERN members and, partly,
the associate members whose status was appro-
ved by the CERN Council in June 2010, together
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with the resolution opening CERN membership

to all states, regardless of their geographical lo-

cation, were authorized to do this.

In order to eliminate these and other obstacles
in the development of cooperation with CERN, in
October 2013, CERN Director General Rolf Heuer
and Vice Prime Minister of Ukraine Kostiantyn
Gryshchenko signed the Associate Membership
Agreement between Ukraine and the European
Organization for Nuclear Research (CERN).

Under the Agreement, given the longstanding
cooperation between the Organization and Ukrai-
ne, the successful contribution of the latter to the
implementation of the CERN scientific program
and the existence of a strong, both theoretical and
experimental, basis for particle physics in the app-
licant state, Ukraine was granted with the fol-
lowing rights [13]:

+ to be represented at the CERN Council’s open
and restricted sessions, except for the closed
sessions, with rights applicable to the repre-
sentation of the Associate Member;

+ be represented at the sessions of the European
Strategy Council as an observer, except for the
closed sessions;

+ to be represented at the meetings of the Finance
Committee;

+ Ukraine's Scientific Representative to the CERN
Council may attend meetings of the Scientific
Policy Committee as an observer.

Ukraine’s nationals are eligible to apply for ap-
pointment as Staff Members on contracts of limi-
ted duration and as Fellows, subject to CERN’s
Staff Rules and Regulations.

Firms from Ukraine as Associate Member Sta-
te are entitled to bid for CERN contracts subject
to CERN procurement rules and procedures. Uk-
raine may also appoint a contact person on in-
dustrial matters. However, the number of appoint-
ments as Staff Members and Fellows, as well as
the industrial return and the total value of cont-
racts are limited, with a ceiling that takes into ac-
count the Associate Member State’s contribution
to the CERN budget. The amount payable by Uk-
raine to the CERN budget is expressed as a per-
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Fig. 2. Minister of Education and Science of Ukraine Lilia Hrynevych signs the CERN Associate
Membership Agreement

centage of CERN Member State contribution
and is defined as a percentage of the Associate
Member State’s theoretical contribution if it
were a Member State, by a formula linked to the
Member State GDP and the scale of contribu-
tions. In any case, it cannot be less that CHF 1 mil-
lion annually.

In accordance with the final provisions of the
Agreement, it shall enter into force after the com-
pletion of all internal procedures for its approval
and notification thereof through the diplomatic
channels of the Director-General of the Organi-
zation. All procedures had to take 24 months. The
Verkhovna Rada of Ukraine ratified the Agree-
ment in 2014, but notification was delayed and
done as late as at the end of 2016, i.e. 36 instead of
24 months have passed since the signature of Ag-
reement. One of the main reasons for delay of the
final approval of the Agreement was the CERN
membership fee. According to experts, in order to
compensate for these costs and to maximize the
benefits of cooperation with CERN, it is neces-
sary to determine the interests of Ukraine in this
organization with great responsibility.

To make a comprehensive analysis of the con-
sequences of the Agreement, a special task force
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consisting of representatives of R&D institutions
of the NAS and the MES of Ukraine was estab-
lished. Together with CERN specialists, it held a
series of meetings and discussions and developed
a specific roadmap for ensuring the effectiveness
of cooperation. On its part, in view of the current
situation in Ukraine, despite the annual delay,
CERN ratified the relevant agreement docu-
ments and, since October 2016, Ukraine has been
an associate member of CERN (Fig. 2). A mes-
sage from CERN CEO Fabiola Gianotti appeared
on the CERN website, "It is a great pleasure to
warmly welcome Ukraine into the CERN family.
The laboratory has worked closely with Ukrainian
colleagues over many years, and we look forward
to strengthening this collaboration in the frame-
work of associate membership". Full Member of
the NAS of Ukraine, Prof. Borys Grynyov was
appointed as representative of Ukraine in CERN.
The task force continues to work, and after the
signature of the Agreement, since 2017, the meet-
ings are held four times a year. The Ukrainian
delegation to the CERN Council includes Full
Member of the NAS of Ukraine, Prof. Borys
Grynyov, Full Member of the NAS of Ukraine,
Prof. Anatoly Zagorodny as a scientific represen-
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tative, Ye.V. Kudryavets and Prof. M.P. Titov as
advisers to the CERN Council; S. Shapoval joined
the Finance Committee, and T.V. Grynyova is a
member of the committee on curricula, teacher
and student forums.

According to the Minister of Education and
Science of Ukraine Lilia Hrynevych [14], the
funds spent by Ukraine as a membership fee to
CERN are reimbursed by CERN's compensation
for the costs of open access contracts for young
researchers from Ukraine to obtain positions at
CERN, procurement of products and services of
Ukrainian corporations and organizations, which,
according to the Agreement, are eligible to the
CERN competitions for the development and
supply of materials and products for experiments
implemented on the LHC (Table 1).

In 2017 and 2018, on a competitive basis,
CERN paid for the development and manufac-
ture of materials and products by Ukrainian cor-
porations and organizations for the needs of the
existing experiments [15]. The CERN Ukrainian
Teacher Program costs CHF 13,000.

As of December 2018, 112 Ukrainian research-
ers were employed at CERN, including: 1 person
in CERN staff, 3 scientists, members of scientific
society, 2 doctoral students, 3 students, and 2
project team members, etc.

It is impossible to quantify CERN's invest-
ments in Ukraine in the form of technological
knowledge that Ukrainian researchers have re-
ceived during their business trips to CERN, using
computing infrastructure, software, information
from scientific conferences, schools, seminars,
numerous student programs, etc.

So, in April 2017, the Karazin Kharkiv Nation-
al University, within the Associated Internation-

Table 1
Missions of Ukrainian Specialists to CERN

Category 2017 2018
CERN Staff 0 months 5 months
Researchers 29 months 49 months
Doctoral students 4 months 27 months
Students with major in 0 months 40 months
engineering
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al Laboratory for High Energy Physics (LIA
IDEATE) established in 2015 by agreement be-
tween Taras Shevchenko National University of
Kyiv and Karazin Kharkiv National University,
the State Fund for Basic Research of Ukraine,
the NAS of Ukraine, the French National Center
for Scientific Research (CNRS), and the Atomic
Energy Commission (CEA Saclay) [16], which
was supported by CERN, held Medical Physics
and Visualization seminar that was attended by
more than 70 students, graduate students, and re-
searchers from leading universities and research
institutes of Kharkiv, Kyiv, and Sumy, as well as
experts from France and the European Center for
Nuclear Research (CERN) [17].

In continuation of this series of Franco-CERN-
Ukrainian seminars, in March 2019, the Karazin
Kharkiv National University hosted the 3 French-
CERN-Ukrainian School of High Energy Phy-
sics and Medical Physics. The lectures covered
modern radiation detector technologies and ima-
ging systems for biological and medical research.
In fact, the school has become a platform for dis-
cussing new developments, related devices and
treatment methods based on particle therapy and
so on. The school attendees familiarized them-
selves with CERN's experience in conducting re-
search in medical physics [18].

In July 2018, the 12 Trans-European School
of High Energy Physics (TESHEP) was held in Pol-
tava [19]. Its main lecture program included Ex-
perimental Particle Physics, Standard Model, Cos-
mology, Statistics, and Instrumentation. TESHEP
is a platform aiming at strengthening scientific
and pedagogical links between Eastern and Wes-
tern Europe, and its summer school brings toget-
her European students from universities where
physics and engineering are a priority.

The most significant event in the field of scien-
tific communication, involvement of Ukrainian
researchers and specialists in the most important
problems of modern high energy physics, and re-
view of the CERN experiments and capabilities,
was CERN—UKRAINE Collaboration: Current
State and Prospects international conference held
in May 2018, on the basis of the Institute of Scin-
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Table 2
CERN Educational and Research Programs
Program Industry Duration Conditions
Students  with  major in|Computer technology, engineering,| 4—14 months |18-month Bachelor’s program,
engineering; BSc, MSc elementary particle physics registered student while staying
at CERN

Students  with  major in|Translation, HR, finance, paperwork | 4—12 months |18-month Bachelor’s program

management and management, law, communications

administration

Doctoral students Applied  physics,  engineering,| 6-36 months | Doctoral study at a university of
computer technology CERN Member State

Summer student program Physics, including elementary | 8—13 weeks, in | 150 places for the CERN Member
particles physics, computer | summertime | Statesand 150 ones for the CERN
technology non-members

Researchers, specialists Physics, engineering, computer 2-3 years BSc, MSc, DSc, experience of, at
technology least, 10 years

Engineering specialists Mechanics, electrics, electronics,| 1 year with | Diploma in engineering, at most
etc. optional 4-year experience

prolongation for
1 year

CERN staff Physics, engineering, computer | Contracts for up | From studentship to doctoral
technology, administrative staff to 5 years degree

Partners, users, specialists, | Experienced specialists, scholars,| 6—12 months |Leave on the primary place of

communicants doctoral students employment

tillation Materials and Kharkiv Institute of Phys-
ics and Technology of the NAS of Ukraine. More
than 70 scientists and specialists of research in-
stitutions and universities of Ukraine, 9 repre-
sentatives of CERN and CMS, LHCb, ALICE,
SHIP, and CLIC collaborations took part in the
conference. The participants presented 45 reports
on topical problems of modern high energy phys-
ics, prospects for their study, and possible direc-
tions of further CERN development. Particular
attention was paid to the further development of
cooperation between Ukraine and CERN. The
conference caused a widespread resonance among
experts and it was decided to conduct it on a reg-
ular basis with intervals of 2—3 years [20].

CERN pays close attention to various educa-
tional and research programs in high energy phys-
ics, some of which are listed in Table 2.

In the future, cooperation of Ukraine with
CERN is planned to be developed in all direc-
tions. Collaboration with CERN allows Ukraine to
take advantage of CERN's proclaimed mission [21]:
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+ to expand the boundaries of knowledge of the
universe due to a unique set of technical means;

+ to master the most advanced innovative tech-
nologies, in particular, information and medi-
cal technology;

+ to train highly qualified scientists and engi-
neers of the future;

+ to promote science and knowledge in society;

+ to unite people from different countries and cul-
tures through means of science.

Associate membership gives Ukrainian re-
searchers, specialists, and students an unprece-
dented opportunity to be involved in the practice
of doing research on unique equipment, at the
highest level, and to attend the lectures of the
most eminent scientists of today. Ukrainian cor-
porations and organizations are eligible to par-
ticipate in CERN competitions, so they can dem-
onstrate to the world a high level of Ukrainian
science, professionalism of scientists and special-
ists, and aspiration of Ukrainian industry to in-
novation and high technology.
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VYKPATHA — CERN: IIIJISIX 1O CITIBITPAILL

Beryn. CERN (ILEPH) — e €sporneiicbka opraHisallis 3 sepHUX JOCIiIKeHb, Haitbinbina B ¢BiTi 1aboparopis disu-
KU BUCOKHUX eHepTiii, 1ka (hOpMYy€E TBOPYi BiJIHOCUHYU Mi’K BYUEHUMHU Pi3HUX KPaiH.

IIpo6aemaTuka. Po3BUTOK MIDKHAPOIHOTO HAYKOBOTO CIIBPOOITHUIITBA, 30KPEMA CTBOPEHHST YMOB /ISl PO3UINPEHHST
yyacTi yKpaiHChKUX YUEHHUX Y MPOBECHHI HANKPYITHINX (HisMYHUX eKCIIePUMEHTIB 3 si/iepHOi (hi3UKN, OTPUMAHHS HOBUX
3HaHb 1 BIUIUBY 1IUX SIBUII HA IHHOBAIINHI IIpoliecu B YKpaiHi .

Merta. Ananis paxTopis, 10 CIIPUAIOTH PO3BUTKY cliiBIpaili Mixk ykpaincbkumu BuenuMu i CERN Ta okpeciienns nepc-
[EKTUB Ha Maiiby THE.

Marepiainu it Meroau. Anaiiz HaykoBoi gisibHocTi CERN B MixKHapogHOMY CHiBPOOITHUIITBI Ta ONJISA MIKHAPOLHUX
naykosux npoextisB CERN B rasysi ¢i3ukn BUCOKUX enepriii.

Pesyabraru. [IpoananizoBaHo NUISX CIiBPOGITHUIITBA 3 YKPATHOO Biz camoro nouatky crBopertss CERN o mignucants
yroju 11po acotifiopane uinerctso Yikpainu B CERN. Haseneno npukiiaau nosutusHoro BBy crisnpaiti 3 CERN Ha inHO-
Balliiini mporecu B Ykpaini, 30KkpemMa B rajaysi po3poOKu i BUPOOHUITBA HOBMX BUCOKOTEXHOJIOTTYHUX MaTepianiB, 6e3 SKux
Ba)KKO YSIBUTH Peasli3alliio CydacHUX eKCIIePUMEeHTIB 3 i3UKU BUCOKHUX eHepTiil. AcollilioBaHe YJI€HCTBO J1aJi0 3MOTY VK-
paiHChKUM BUeHMM Habarato akTUBHile GpaTH yyacTh y BUBYEHHI r06anbHuX (hisUUHMX SABUI BCECBITY B HalCydacHimmii
€KCIIepUMEHTANbHI JTabopaTopii, a iHkeHepaM i TeXHIKaM 0CBOIOBATH HalTIepPeIOBiNT iIHHOBAIiTHI TEXHOJIOTII, 30KpeMa iH-
dopmariiiini Ta Mmeguuni. OKpecaeHo MeperieKTUBY MOAAIBINOI CITiBIIPAIL.

Bucnosku. Cuipobitauiireo 3 CERN gae smory Ykpaiti cCKOpUCTATHCSI Y CBOEMY PO3BUTKY MOKJIUBOCTSIMU [IPOTO-
sonreroi micii CERN, oHIM i3 0CHOBHUX 3aBIaHb SIKO1 € 00’ € IHAHH JIOIEH PI3HUX KPaiH i KyJIbTyp yepes HayKy. Bukiagauam,
CTYJIEHTAM Ta YYHsIM YKpaiHU BIZIKPUJIUCS HOBI MOKJIUBOCTI POOOTH 3 HOBITHIMU METOJAMHU, CYy4aCHUM OOJJHAHHSM Ta
IHHOBAIIHHNMH TIiIX0/IaM1 Y CIIPaBi MiATOTOBKY BUCOKOKBaTi(ikoBaHMX (axiBIlB 3 (Di3UKM Ta CYMyTHIX ramxyseil HAyKH i
TEXHIKH.

Kurwowuoei croea: nocuimpxkents, Bhisuka BUCOKUX eHEPriil, CIIiBPOOITHUIITBO.
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YKPANMHA — CERN: IIYTb K COTPYJHUYECTBY

Beenenne. CERN (IIEPH) — s10 EBpormieiickast opranusaiiis 1mo sijiepHbIM HCCIeI0BAHISIM, HarOOIbIIas B MUpE Jia-
GopaTopust pUBHKH BHICOKUX IHEPTHIT, KOTOPas (GOPMHUPYET TBOPYECKIE OTHOIIEHUST MEXKTY YYCHBIME PA3HBIX CTPaH.

IIpoGremaTuka. Pa3BuTie MesK/yHAPOIHOTO HAYYHOTO COTPYAHUYECTBA, B YACTHOCTH CO3/IAHUSI YCJIOBHH JIJIsI PACTITH-
PEHUsI yUacTUsl YKPAUHCKUX YUEHbBIX B IIPOBEACHUN HarOoiee KPYIHbIX (DU3UUECKUX IKCIIEPUMEHTOB 110 slePHOiT (husuke,
TOJIyYEeHUU HOBBIX 3HAHUI U BIMSHUS 9TUX SIBJICHII HA MHHOBAI[MOHHbBIE ITPOIECCHI B YKpPaNHe.
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Iesb. Arasins hakTOPOB, KOTOPbIE CIIOCOOCTBYIOT Pa3BUTHIO COTPYAHIMYECTBA MKy yKpanHckumu yueHbiMu 1 CERN,
a TakKe OTpeJieIeHne MepCIeKTHB Ha GyyIiee.

Marepuasst u MeTopl. AHasius HayuHoil gesitesibHocT CERN B MeKIyHAPOAHOM COTPYIHUYECTBE U 0030D MEKILY-
Hapoaubix HayuyHbix npoekToB CERN B chepe dpusmku BbICOKIX 9HEPTHIA.

PesyabraTsl. [IpoanasusupoBano myTh COTpY/IHUYECTBA ¢ YKpanHoii oT camoro navyana coznanus CERN o moxmuca-
HsI cortanenust 06 acconnupoBanoM yiercTBe Ykpantbl B CERN. TIpuBeieHbl mpUMepbl MO3UTHBHOTO BIUSHUSI COT-
pyarudectsa ¢ CERN Ha MHHOBAIIMOHHBIE IIPOLECCH B YKPAKMHE, B YaCTHOCTH B chepe pazpaboTKK 1 IIPOU3BOACTBA HOBBIX
BBICOKOTEXHOJIOTMYHBIX MATEPUAIOB, G€3 KOTOPBIX TSIKEJIO IPEACTABUTD PEAJTM3AI[II0 COBPEMEHHbIX SKCIIEPUMEHTOB 110 (hu-
3MK€ BBICOKHMX 9HEPrHil. ACCOIMMPOBAHHOE YJIEHCTBO JAJI0 BO3MOXKHOCTh YKPAUHCKUM YYEHbIM HAMHOTO aKTHBHEE I1PH-
HUMATh y4acTue B U3ydeHuu ri00albHbIX (DU3UYECKUX SIBICHUIT BCEJIEHHON B CAMOW COBPEMEHHON HKCIEPUMEHTAIBHON
J1abopaTOPUH, a MHKEHEPaM M TEXHUKAM OCBAMBATh CaMble TIepeloBble MHHOBAIIMOHHbBIE TEXHOJIOTUH, B YaCTHOCTH UH(OP-
MalMoHHbIe 1 MeininHcKne. Ouepyenbl epeIeKTUBbI JaJIbHEHIIero COTpyAHNYeCTBa.

Boieoabl. CorpynnunuectBo ¢ CERN faet Bo3MOKHOCTD YKpauHe BOCIOJIb30BATHCS B CBOEM PAa3BUTHN BO3MOKHOCTSIMU
npososriamesHoil Muccuu CERN, ofHUM 13 OCHOBHBIX 3a[aHUil KOTOPOU sIBJISIETCS1 0ObeJMHEHNUE JII0/Iell PA3HbIX CTPaH U
KyJIbTYD 4epe3 Hayky. lIperomaBaressiM, cTyJeHTaM ¥ YYeHUKAM YKPAaWHbI OTKPBLUIMCH HOBBIE BO3MOKHOCTH PabOThI €
HOBEUIINMU METO/[AMH, COBPEMEHHBIM 0OOPY/I0BAaHIEM ¥ MHHOBAIMOHHBIMU MOX0aMU B HOATOTOBKE BBHICOKOKBaJ(U-
IIMPOBAHHBIX CIIEIMAINCTOB 110 (DU3UKE U COIYTCTBYIONNX OTpacieil HAyK1 U TEXHUKHU.

Knwueesvie cnoesa: nccienoBanus, Gru3nKa BBICOKUX d9HEPTHIL, COTPYAHNIECTBO.
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