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2016 STATUS REPORT
A. Alikhanyan National Laboratory (AANL)
(Yerevan Physics Institute, YerPhI)

1. INTRODUCTION
Vision: A. Alikhanyan national lab has distinctive expertise and insights relating to highenergy physics and astrophysics, nuclear physics, scientific instrumentations and multivariate
data analyses, as well as in education. National lab should serve for the positive influence and
impact to national values through research, education and innovation programs. National lab
provides opportunities for intellectual, personal and professional growth. Learning and working
at national lab will foster high professionalism, quick, well-rounded minds, well equipped to
succeed in our fast-changing world.
Mission: Perform world-class research in Armenia, participate in world-biggest scientific
collaborations, and offer scientific instruments and services for Armenian nuclear medicine,
industries and cultural studies. Establish high standards of education in master and PhD courses;
demonstrate that science and education can really provide development of Armenia.
2016 was last year of my director’s term (2012-2017) and 2017 bring new challenges to
national lab. Among them most serious are aging problem, scarcity of students, decline in quality
of physical education in Armenia and planned by Armenian government cut of the 2018 scientific
budget and posing an age limit for the administrative scientific positions. Therefore, national lab
should be ready for the needed, may be not popular, changes to meet these serious challenges.
All institute departments in 2016 continued research according to recommendations of the
international scientific council (Attachment 1), strategic plan of national lab (Attachment 2),
decisions of the board of trustees (see Attachment 3) and AANL director’s orders.
Among most important matters of 2016 were: election of the institute scientific council and its
governing body (see Attachment 4); attestation of scientific and engineering personnel (see
Attachment 5) and competition of the best scientific papers (see Attachment 6).
In 2016 the AANL strengthened its scientific activity in traditional scientific directions and
increased activity in the high-energy atmospheric physics. In 2016 AANL director visited CERN
and met experiments spokespersons (see his opinion on AANL participation in Attachment 7).
After negotiations with CERN ATLAS experiment spokesperson institutional agreement was
updated, now including participation in 4 working packages (see Attachment 7). A new agreement
with CERN officials on collaboration with beam department was signed (see Attachment 7). After
finishing data analysis from HERMES and Olympus experiments DESY officials requested new
topic of collaboration. Therefore, a new agreement was prepared and signed with DESY for
participation in BELLE and CMS experiments (see Attachment 8). Thus, support of DESY for
high-energy physics will continue. A new long-lasting collaboration program with German
Federal Ministry of Education and Research (BMDF) is under preparation (see Attachment 9);
possible schemes of the collaboration are under investigation.
Physicists from experimental physics division were involved in experiments on Large Hadron
collider (LHC) and in Jefferson lab (Virginia, US). The situation with Jlab collaboration improved,
several YerPhI employees visited Jefferson lab and participate in experiments. Institutional
agreement will be signed in end of June (see Attachment 21).
An agreement was signed with Joint institute of Nuclear Research (JINR) for calibration of
CsI spectrometers on ARUS injector. In 2017 planned 2 series CsI crystal calibration to be used
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in the experiment Mu2e (FNAL, USA). New precise equipment was purchased and experimental
division engineers are preparing calibration setup.
Theory Division consists of several small groups, working on different problems of modern
theoretical physics. The activities of the members cover a large area from mathematical and
theoretical high-energy physics to the condensed matter theory, statistical physics, quantum
mechanics and thermodynamics. The main directions of investigations in 2016 were: Theoretical
high-energy physics: phenomenology, quantum field theory and integrable models. Department
physicists studied a model for an adaptive heat engine, where due to feedback from the functional
part-the engine's structure adapts to given thermal baths. Hence, no on-line control and no external
fitting are needed. The engine can employ unknown resources; it can also adapt to results of its
own functioning that make the bath temperatures closer. The resources of adaptation and relate
them to the prior information available about the environment was determined. The calculations
were performed on the nonlinear susceptibility and the resonant Raman cross section for the
paramagnetic phase of the ferromagnetic quantum Ising model in one dimension. Using AGT
correspondence was expressed the simplest fully degenerate primary fields of Toda field theory in
terms of an analogue of Baxter's Q-operator naturally emerging on the N = 2 gauge theory side.
The study of the short-range nucleon correlations has been continued within the Data Mining
program. The previously achieved results on the O(N) Bethe Ansatz were applied to construct a
general form factor formula for the O(N) Gross-Neveu model. Lattice models were used for
understanding behaviors of interacting complex many-body systems. The lattice dimer model has
been proposed to study the adsorption of diatomic on a substrate. The properties of the generalized
spin-1 Ising-Heisenberg model on a diamond chain was studied. Magnetization and quadrupole
moment plateaus are observed at one- and two-thirds of the saturation value.
Cosmic Ray division continuing research of the Thunderstorm Ground Enhancements, now
correlated with atmospheric discharges on millisecond time scale; based on multiple observations
in 2016 CRD physicists propose lightning initiation model for the first time reliably connected
particle fluxes with lightning initiation. 4 reports (including invited one) were presented on
International Cosmic Ray conference in Dubna and - invited talk at International Conference
"Frontiers of Nonlinear Physics". Numerous talks were presented during traditional symposia
TEPA-2016 in Nor Amberd. The electrostatic field measurements from Aragats enter now the
Global network of Atmospheric Electricity Measurements (Reading univ., see Attachment 10). It
is another network in addition of the Neutron monitors (NMBD), SEVAN – East European particle
detector network managed by CRD and World Wide Lightning Location network (WWLLN)
connected CRD with international research in solar physics, atmospheric physics and space
weather.
A new project to be implemented on mt. Aragats was funded by the Russian science
foundation, the project title is: “Comprehensive research of high-energy particles sources and
powerful VHF radiation in electrically active atmosphere based on ground-based measurements
and satellite observations”. Physicists from YerPhI, Moscow Space Research institute, Nijnij
Novgorod Applied Physics institute will develop and commission on Aragats precise
interferometer for the lightning flash precise location and registration of lightning current. A new
applied project was funded by RA in 2016, namely, “The Armenian Geophysical Network”;
development of Armenian network already started! The project on high-energy physics in
atmosphere submitted to Swiss based International Space Science Institute (ISSI) foundation
(High-energy particles sources and powerful VHF radiations in electrically active atmosphere)
was considered to be of high scientific value and relevance and was approved for implementation
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in 2017-2018. In 2016 CRD physicists were invited to join EU COST ACTION CA15211AT:
“Atmospheric electricity network: coupling with the earth system, climate and biological
systems”. Experiments on Mt. Aragats are continuing involving new scientific groups and new
experimental techniques. Research on Aragats is a good example how the country with very
limited recourses can reach leadership in the important scientific discipline. Students from
Armenian universities may be involved in experiments on Aragats and in data analysis.
Isotope physics department is still waiting 18 MeV proton beam for obtaining Te isotope.
Unfortunately operation of accelerator is delayed, however the preparatory jobs were continued to
obtain medicine intended radioactive isotopes using proton beam from C18 cyclotron. The new
technology of molybdenum target cryogenic cooling has been developed. Department personnel
participate in preparation of particle detectors and fast electronics for the experiments on Aragats.
The neutron scintillation counter with 0.5 x 0.5 sq. m. sizes has been studied and installed on
Aragats station; now the 1-sec time series from detector are continuously monitored.
Applied physics department continues research of silicon crystals and develops new methods
of the accelerator beam diagnostics. New experiment was performed on the 5-MeV accelerator of
CANDLE institute. The influence of high-energy electrons (3-50 MeV) on the silicon crystals
conductivity with different resistivity was investigated. It was shown that radiation defects
formation depends on irradiation energy, intensity, dose and specific resistivity of silicon sample,
moreover, clusters occurred in samples with higher specific resistivity at lower irradiation dose).
The developed wire scanner, called resonant target vibrating wire scanner, is applied to photon
beam profiling, in which the photons reflected on the wire are measured by a fast photodiode.
New established IT department provides computing and networking services for YerPhI
departments by installing new servers, new networking equipment and updating operating
software. Unfortunately after moving the IT networking group from institute and making it private
company (WEB) the personnel problem is not solved till now. Despite 2 competitions in 2017 we
hire only one IT expert.
Advanced Scientific instrumentation is one of key qualities of the technologically developed
nation. Some of these projects will not only keep high technological level of our research, but also
if we adopt effective marketing strategy will bring money to institute. YerPhI was known for the
particle detector design and commissioning. AANL continues this tradition. We continue the new
detector and electronics design and commissioning by developing:
 fission fragments (FF) detector, Low Energy Nuclear Interaction Chamber for photofission, photo-disintegration and photo-neutron experiments at Extreme Light
Infrastructure – Nuclear Physics (ELI-NP);
 Low energy neutral particle spectrometers for the research of natural radioactivity;
 SEVAN worldwide hybrid particle detector network aim to improve the fundamental
research on particle acceleration in vicinity of sun and space environment conditions. The
new type of particle detectors will simultaneously measure changing fluxes of most species
of secondary cosmic rays, thus turning into a powerful integrated device for exploration of
solar modulation effects;
 Geophysical parameters measuring network in Armenia for the comprehensive monitoring
and prediction of potentially dangerous processes in the magnetosphere and atmosphere of
the Earth or evaluating risk in various areas of the economy;
 Fast Integrated and Synchronized Sensors System (FISSS), a multichannel universal
device providing triggering and monitoring operations with signals from sensors
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measuring elementary particle traversal and energy; electric and geomagnetic fields,
waveforms of radio signals from atmospheric discharges with GPS Time Synchronization;
A remote method for the measurement of intracloud electric field based on the LIDAR
system using precise polarization technique;
High-energy muon monitoring in the low background underground laboratory. The careful
estimation of the muon flux created by cosmic rays in the atmosphere and penetrated deep
underground is of crucial importance for modern neutrino experiments.

Purchasing of new spectrometers, modern electronics and computers allows developing
mentioned above projects as well as to prepare lab works for the master students. Physicists from
isotope department, applied physics department and CRD prepared laboratory works for students
that will be a basis of experimental physics curriculum to be offered for all Armenian universities.
Experimental physics classes are equipped with particle detectors, electronics and computers.
Students perform measurements, data analysis and write reports on their research.
The current research activities, scientific instrumentation and education of experimental
physicists require purchasing of modern detectors, electronics and computer/networking
equipment. In 2016 the new precise spectrometer was purchased for the experiments on rare
decays in the underground low background lab, fast numerical oscilloscopes were purchased for
the TGE-lightning correlation studies on Aragats. New servers, networking equipment, scanners
and printers were purchased for the IT department.
Maintenance of institute infrastructure in 2016 includes repairs of the buildings and crucial
infrastructures. The most important works were: renovation of the vestibule of institute main
building (N 22); change of the electrical bulbs used for illumination of institute territory by the
economical LED systems; installation of video control and security systems with appropriated
software; planting of a garden consisted of~ 130 fruit trees. Repairs of the buildings and
infrastructure at Nor Amberd international conference center included new water-evacuation
system, repairs of the roof of the station tower and of transformer substation. The international
conference center in Nor Amberd was repaired and now meets stringent international standards
for holding workshops and small-scale symposia. Also was repaired the roof of Aragats electrical
substation, 2 transformers fired by lightning stroke and caterpillar-vehicle Bobr for the winter
transportation. New Japanese vehicle Ohara and minibus Hyundai were purchased by the funds of
charity program for supporting CRD operations. In 2017 we plan to repair the institute computer
center and provide it with air conditioning, repair institute entrance (check point), repair roads,
continue to repair building roofs, start changing the windows in the institute buildings for heat
preservation.
Number of publications in peer reviewed journals and participation in international forums
continue to be high comparing with other Armenian institutions. However, we have to pay
attention if YerPhI scientists are corresponding authors in collaborative publications. When
number of authors reaches several thousands the exact contribution of YerPhI employees should
be scrutinized.
Institute seminars continued in 2016; 10 talks from institute employees and invited lecturers
were delivered (see Attachment 11). The weekly seminars in CRD continued ~ 10 years without
any terminations. It allows apparent progress in scientific research, development of new scientific
directions where CRD is one of world leaders. Unfortunately, other large departments fail to
organize regular presentations and discussions of the scientific results. We still expect that theory
department will perform educational seminars for CRD young scientists started several years ago,
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but then abruptly stopped.
Program to support and motivate young scientists was successfully continued (30 young
scientists participated in various international conferences and summer schools, see Attachment
12); Unfortunately due to overall decay of high education in Armenia number of students in 2016
diminished, we have problems to attract new talents for work in our collaborations in CERN,
DESY and Jlab. PhD defenses are listed in the Attachment 13. In 2017 for the first time we have
no candidates for 2 PhD position allocated to institute.
Master courses started operation in national lab in 2014 (see list of PhD and master students in
Attachment 14). Programs were prepared and lectures started in the field of the experimental highenergy physics and astrophysics. In the first year emphasis was made on working in labs with
particle detectors and electronics. Four master students successfully finish the first year program.
During second year emphasis was made to teach them analyze data, make physical inference and
write scientific papers. Students’ prepare a report for TEPA conference and participate in
preparation of a paper in the conference proceedings. Near 20 students of Yerevan State University
and other universities attended the Summer school on Space science. Students attended lectures
and labs of national center as well as the Aragats research station. In 2017 we will continue
summer school recruiting best scholars from all Armenian schools, not only from Yerevan. The
institute young scientists actively participate in preparing exams for selecting appropriate students.
Directorate of AANL establishes special regulation for hiring new employees by competition
and examination. 8 young scientists and 6 engineers were employed in 2016 according to this
procedure. Each was present on directorate meeting for interview.
A new electronic library was established. All YerPhI preprints are now available in library
WEB site. New software and new possibilities for journal search are planned in collaboration with
International Atomic Energy Agency (IAEA).
For the informing institute employees and students on seminars, calls for grant, and scientific
news of common interest several services were established in institute. The WEB site of institute
was maintained regularly by posting picture of the day, clip of the day, and information from
AANL director on most important research achievements in science and other. Also we post
meteorological information, pictures of the skies above Aragats, the lightning activities. The press
releases were regularly issued reflecting research activities; conferences and current live of
institute (see Attachment 15).
There were several drawbacks in 2016. Due to delays in nominating the operator of Diagnostic
center, the experiments with 18-MeV proton beam of new IBA cyclotron were again postponed.
The IBA engineers cannot come to put already installed accelerator into operation.
In spite that directors board each month on special meeting discussed attendance of YerPhI
employees the situation is far of being satisfactory.
AANL director met with LHC experiments spokespersons. Armenia participation is highly
appreciated, however several problems exist: group leaders excessive age, lack of students, rather
weak activity of the Armenian scientists in various collaboration commissions and in scientific
papers preparation, and absence of special topics where our scientists are among collaborations
leaders. For Armenia as developing country it is very important to use the possibilities offered by
CERN in education, industrial development and innovation. Unfortunately, use of these
possibilities is negligible. CERN collaboration leaders ask to pay more attention to participation
of young scientists and students in instrumentation and data analysis. It proves once more necessity
to develop the experimental facilities in Armenia both in accelerator and astroparticle physics.
Also the size of fee to be paid by AANL for appearing in the author list was discussed (see financial
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information about CERN-YerPhI accounts and overall expanses to CERN business travel in the
Attachment 22). Afterwards all movements in CERN-YerPhI accounts will be reported to institute
senior financial officer. AANL director and chair of the board of trustees send a number of letters
to CERN officials explaining that Armenia as country will low income have not to pay full fee for
appearing of senior scientists in the authors list of LHC scientific publications (see details in
Attachment 16).
The most difficult problem to be solved in 2017-2018 is the change of the institute leadership.
The age of director, deputies and heads of departments is approaching 70. A group of possible
substitutes for the department heads positions was created 2 years ago and nominated persons were
trained by participation in the international collaborations and conferences; some of them already
have administrative experience on institute level. However, the list of possible candidates for the
institute leading positions is very short (see Attachment 23); and candidates need additional training.
Without preparing and nominating young leadership for national lab in 3-5 years we will not be able
to reach any of AANL strategic goals. We cannot be late to lost the last yang PhDs: in last 10 years
from 29 PhDs only 6 are still working in institute and they also are applying for the positions abroad.
Only one student defending PhD based on CERN research is still working in AANL.
It is why the summer schools and conferences, strengthening of master courses, participation
in new initiative of networking technological university is of greatest importance (see possible
AANL contribution in Attachment 17). We have to use our international collaborations to recruit
and educate new students. As well we have to use our advanced research having international
priorities for attracting new talents. For it we should activate work with Armenian universities and
schools. The situation with physical education in Armenia is far from being satisfactory (see our
opinion in Attachment 18).
Of course, the research activity in high-energy physics and astrophysics and high-energy
atmospheric physics should be continuing with not less bustle as in the former years (see reports
of department leaders below).
The emeritus employees Prof. Mamidjanyan and Prof. Yeritsyan were awarded by the YerPhI
medal for their scientific achievements and multiyear service for national lab.
2. SUMMARY OF THE SCIENTIFIC ACTIVITIES OF AANL DEPARTMENTS
2.1. Experimental Physics
In the reporting period, the research groups of the department have been taking part in the highenergy physics experiments carried out at international research centers, such as CERN-LHC,
JLAB-Hall A, B, C, D and HESS-CTA.
In the Compact Muon Solenoid (CMS) experiment on the Large Hadron Collider (LHC) at
CERN, our researchers took their part in the search for the narrow resonances produced in (√s)=13
pp-collisions in double-jet systems. The data on the invariant mass of double jets did not prove the
existence of resonance particles that correspond to the integral luminosity of 2.4 fb-1.
Measurement of the integral luminosity corresponding to 4.0 fb-1 luminosity carried out in 2016
did not confirm the narrow resonance with 3.4 σ standard deviation discovered in about 750-GeV
photon pair system in 2015. The efficiency and clarity of selection of (VBF H→τ–τ+) tagging
hadron jets in the process of Higgs boson production by vector-boson fusion in the CMS end cup
hadron calorimeter have been estimated. In the ATLAS Experiment, the simulation of the Tile
calorimeter signal in a high pile-up environment has been improved. At HL-LHC there has been
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set up an experimental unit that permits to assess the use of multi-anode PMTs. The ALICE group
continued the processing of the data on the muon pair production in the invariant mass range of
M<1.5 GeV at 8 GeV pp-collisions. The efficiency of Minimum Bias Trigger has been estimated
with the help of different empiric fits – Gaussian was used to describe ω(782) and φ(1020), Voigt
function – to describe ρ(770) and polynomial + exponent – to describe the background. On the go
is the work on the development of ALICE’s computation environment as well as on the Monte
Carlo simulation of the processes that make their contribution into the double muon spectra. The
possibility for particle trajectories restoration by the Cellular Automata technique on the Muon
Forward Tracker has been assessed. The JLAB (Hall A,B,C,D) teams continued processing and
analyzing the 2016 data basically due to impossibility of visits from Yerevan. A prototype of a
200-channel ECAL for the multichannel electromagnetic calorimeter SBS (Super BigBite
Spectrometer) has been designed. In the Catania division of INFN, A. Shahiyan took part in the
construction and testing of GEM detector (Gas Electron Multiplier). The study of the short-range
nucleon correlations has been continued within the Data Mining program. The Patch Panels for
the High-Threshold Cherenkov Counters (HTCC) have been designed with the help of AutoCAD.
These panels will allow connection of 48 high-voltage and 96 signal cables to another system. E.
Ghandilyan successfully defended his Ph.D. thesis on “Proton-Antiproton Pair Coherent
Photoproduction on Deuterium Target at CLAS”. The electromagnetic calorimeter of SHMS and
the aerogel Cherenkov counter have been tested by exposing to cosmic rays. There were carried
out investigations related with the spectrometer (NPS calorimeter) of neutral particles that consist
of 1200 PbWO4. Our team has made Monte Carlo calculations for choosing detectors to be used
in the TCS experiment. In the commissioning run of the GlueX experiment, the Armenian team
has taken part in the testing of their designed slow control system. Scheduled Investigations have
been carried out within the themes on “The Time Processor with Extended Dynamic Range” and
“Decayed Particle Spectrometer”. As the launch of C18 cyclotron was postponed, theoretical
estimations were carried out using the TALYS 1.8, TENDL2015, MENDL2P and EMPIRE 3.2
models and the results were compared with the existing experimental data from different authors.
The investigation of astrophysical sources with the help of Cherenkov imaging telescope arrays of
HESS and CTA collaborations went on in 2016.
Together with the specialists from JINR, Dubna, Russia, a technical proposal has been drawn
up for the future contract to be signed between them on calibration of CsI crystals by the lowintensity electron beam of LUE-75 linear accelerator; these crystals will be used in the experiment
Mu2e (FNAL, USA).
2.2. Cosmic Ray Physics (CRD)
The CRD have an impressing profile of the investigations in the new emerging field of highenergy physics in the atmosphere. New designed particle detector networks and unique
geographical location of Aragats station allows to observe in last 7 years numerous thunderstorm
ground enhancements (TGEs), i.e., enhanced fluxes of electrons, gamma rays, and neutrons
detected by particle detectors located on the Earth’s surface and related to the strong thunderstorms
above it, helped to establish a new scientific topic—high-energy physics in the atmosphere.
Relativistic runaway electron avalanches (RREAs) are believed to be a central engine initiating
high-energy processes in thunderstorm atmospheres. RREAs observed on Mount Aragats in
Armenia during the strongest thunderstorms and simultaneous measurements of TGE electron and
gamma- ray energy spectra proved that RREAs are a robust and realistic mechanism for electron
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acceleration. TGE research facilitates investigations of the long-standing lightning initiation
problem. For the last 5 years we were experimenting with the “beams” of “electron accelerators”
operating in the thunderclouds above the Aragats research station. Thunderstorms are very
frequent above Aragats, peaking in May–June, and almost all of them are accompanied with
enhanced particle fluxes. The station is located on a plateau at an altitude 3200 asl near a large
lake. Numerous particle detectors and field meters are located in three experimental halls as well
as outdoors; the facilities are operated all year round. All relevant information is being gathered,
including data on particle fluxes, fields, lightning occurrences, and meteorological conditions. In
one of 2016 publications in Phys.Rev. D we analyze huge thunderstorm that took place at Mount
Aragats on August 28, 2015, we show that simultaneous detection of all the relevant data allowed
us to reveal the temporal pattern of the storm development and to investigate the atmospheric
discharges and particle fluxes.
The day was stormy, electric field disturbances continuous, lightning strikes enormous, and
the electron accelerator above provided evidence on several long, low- energy TGEs and intensive
and energetic enhancements. For the first time we describe and analyze not only isolated TGE
events, but also the whole temporal history of the long duration thunderstorm, including high- and
low-energy TGEs, periods of positive and negative lightning strikes, meteorological conditions,
and disturbances of the near- surface electric field. By scrutinizing a particular stormy day at
Aragats we demonstrate operation of the “moving electron accelerator” generated high-energy (up
to 6 MeV) bremsstrahlung gamma photons when RREA is above the station and low-energy (0.4–
2 MeV) Compton-scattered gamma rays when a strong electric field moved several kilometers
away from the station. NaI spectrometers registered additional (compared to the fair weather day)
∼1.8 million gamma rays in total. TGE differential energy spectra were estimated by the network
of the NaI spectrometers for 4 TGE episodes. Three of them contained only low-energy gamma
rays with energies below 2 MeV; large TGE with maximal flux at 23:19 also contain gamma rays
with energies up to 6 MeV. The spectrometer data are confirmed by the count rate measurements
of other ASEC detectors. The 1-minute time series of the CUBE detector with an energy threshold
above ∼4 MeV does not demonstrate any enhancements for the low-energy TGEs. The same time
series demonstrates pronounced peaks with very high statistical significance for the high-energy
TGE. The energy spectra are of a broken power law type. Due to the very large number of
registered gamma rays we estimate spectra for each of the TGE events. We fit our spectra with
two power law dependences that allow physical inference on the possible origin of two gammaray populations.
In another paper published in 2016 in Astroparticle Physics Using 1-s time series, we
investigated the relationship between lightning and particle fluxes. Lightning flashes often
terminated the particle flux; in particular, during some TGEs, lightning events would terminate
the particle flux thrice after successive recovery. It was postulated that a lightning terminates a
particle flux mostly in the beginning of a TGE or in its decay phase; however, we observed two
events (19 October 2013 and 20 April 2015) when the huge particle flux was terminated just at the
peak of its development. We discuss the possibility of a huge EAS facilitating lightning leader to
find its path to the ground. To the best of the authors’ knowledge, this is the first study of its kind
to provide vast evidence on simultaneous detection of TGEs, disturbances of the electrostatic field,
and lightning. Lightning flashes terminated the particle fluxes very often; during some TGEs,
lightning terminated the particle flux thrice. Only a negative lightning can terminate TGEs. No
TGE is terminated by a positive lightning. Our findings need to be confirmed by measurements
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with a microsecond time scale, which are planned for 2016–2017 at Aragats. It is very important
to correlate particle flux enhancements and lightning events on millisecond time scales. The
lightning is a powerful source of electromagnetic radiation and can affect DAQ electronics and
produce fake signals. However, the particle flux does not change immediately with a huge pulse
of electromagnetic radiation, but with the rearrangement of the electric fields in the cloud after
depositing the negative charge to the ground by a lightning. Furthermore, there is a delay of at
least several tens of milliseconds between these processes. Therefore, in order to avoid possible
interferences and fake signals in the particle detectors, we plan to add a precise time stamp to each
registration in the muon detector.
On our traditional TEPA conference (October 3-6, Nor Amberd, 2016) 30 participants from
Russia, USA, Germany, Israel, and Armenia present 20 plenary talks and 10 posters in 6 sessions:
Research of the Thunderstorm ground enhancements (TGEs) observed by particle detectors
located on earth’s surface; Research of the Terrestrial gamma-ray flashes (TGFs) observed by the
orbiting gamma- ray observatories; Relation of Lightning to the TGE and TGF; Monitoring of
TLEs and thunderstorms from the orbit; Cloud electrification and atmospheric discharges:
measurements and applications; Instrumentation, muon detection. 2 round table discussions held:
Databases in high-energy atmospheric physics: description and ways to establish cooperation; Do
lightning discharges produce relativistic particles? Visit to Aragats research station near the south
summit of Aragats Mountain coincide with the installation of new detectors measuring UV and IR
radiation from the lightning bolt (collaboration YerPhI- SINP).1
Symposia participants agree that the topic of High-Energy Physics in Atmosphere (HEPA) is
well progressing:


There is big activity in several countries to establish surface particle detectors for research
in TGE physics;



RB/RREA model with CR seeds rather satisfactory explains TGE measurements
worldwide;



Planned research of TLE and TGF from orbit can be coupled with surface measurements;



The established links with meteorology, atmospheric electricity, Atmospheric
Cherenkov Telescopes (ACT) experiments, look very promising;



Planned lightning mapping array will be very important addition to Aragats facilities;



New fast electronics will reveal origin of TGE and TGE-lightning relations;



Broad collaboration with Space and Lightning physics experiments will significantly
improve research and understanding in the new emerging HEPA field.

2.3. Theoretical Physics
Theory Division consists of several small groups, working on different problems of modern
theoretical physics. Currently we have 17 doctors of science, 21 Ph.D. and 4 students. The
activities of the members of the Theory Division cover a large area from mathematical and
theoretical high-energy physics to the condensed matter theory, statistical physics, quantum
mechanics and thermodynamics. The main directions of investigations in 2016 were: Theoretical
high-energy physics: phenomenology, quantum field theory and integrable models.
We present the contribution associated with the chromomagnetic dipole operator O-8 to the
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double differential decay width d Gamma/(ds(1)ds(2)) for the inclusive process (B) over bar -> Xs gamma gamma. The kinematical variables s(1) and s(2) are defined as s(i) = (p(b) q(i))(2)/m(b)(2), where p(b), q(1), q(2) are the momenta of b quark and two photons. This
contribution (taken at tree level) is of order alpha(s), like the recently calculated QCD corrections
to the contribution of the operator O-7. In order to regulate possible collinear singularities of one
of the photons with the strange quark, we introduce a nonzero mass m(s) for the strange quark.
Our results are obtained for exact ms, which we interpret as a constituent mass being varied
between 400 and 600 MeV. Numerically it turns out that the effect of the (O-8, O-8) contribution
to the branching ratio of (B) over bar -> X-s gamma gamma does not exceed +0.1% for any
kinematically allowed value of our physical cutoff parameter c, confirming the expected
suppression of this contribution relative to the QCD corrections to d Gamma(77)/(ds(1)ds(2)).
Using AGT correspondence we express the simplest fully degenerate primary fields of Toda
field theory in terms of an analogue of Baxter's Q-operator naturally emerging on the N = 2 gauge
theory side. This quantity can be considered as a generating function of certain chiral operators
constructed from the scalars of the N = 2 vector multiplets. In the special case of Liouville theory,
exploring the second order differential equation satisfied by conformal blocks including a primary
field which is degenerate at the second level ( BPZ equation) we derive a mixed differencedifferential relation for Q operator. Thus we generalize the T-Q difference equation known in
Nekrasov-Shatashvili limit of the Omega-background to the generic case.
A major limitation of many heat engines is that functioning demands on-line control and/or an
external fitting between the environmental parameters (e.g., temperatures of thermal baths) and
internal parameters of the engine. We study a model for an adaptive heat engine, where due to
feedback from the functional part-the engine's structure adapts to given thermal baths. Hence, no
on-line control and no external fitting are needed. The engine can employ unknown resources; it
can also adapt to results of its own functioning that make the bath temperatures closer. We
determine resources of adaptation and relate them to the prior information available about the
environment.
We calculate the nonlinear susceptibility and the resonant Raman cross section for the
paramagnetic phase of the ferromagnetic quantum Ising model in one dimension. In this region,
the spectrum of the Ising model has a gap. The Raman cross section has a strong singularity when
the energy of the outgoing photon is at the spectral gap omega(f) approximate to m and a square
root threshold when the frequency difference between the incident and outgoing photons omega(i)
- omega(f) approximate to 2m. The latter feature reflects the fermionic nature of the Ising model
excitations.
We apply previous results on the O(N) Bethe Ansatz to construct a general form factor formula
for the O(N) Gross-Neveu model. We examine this formula for several operators, such as the
energy momentum, the spin-field and the current. We also compare these results with the 1/N
expansion of this model and obtain full agreement. We discuss bound state form factors, in
particular for the three-particle form factor of the field. In addition, for the two particle case we
prove a recursion relation for the K-functions of the higher level Bethe Ansatz.
Lattice models are useful for understanding behaviors of interacting complex many-body
systems. The lattice dimer model has been proposed to study the adsorption of diatomic molecules
on a substrate. Here we analyze the partition function of the dimer model on a 2M x 2N
checkerboard lattice wrapped on a torus and derive the exact asymptotic expansion of the
logarithm of the partition function. We find that the internal energy at the critical point is equal to
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zero. We also derive the exact finite-size corrections for the free energy, the internal energy, and
the specific heat. Using the exact partition function and finite-size corrections for the dimer model
on a finite checkerboard lattice, we obtain finite-size scaling functions for the free energy, the
internal energy, and the specific heat of the dimer model. We investigate the properties of the
specific heat near the critical point and find that the specific-heat pseudocritical point coincides
with the critical point of the thermodynamic limit, which means that the specific-heat shift
exponent lambda is equal to infinity. We have also considered the limit N -> infinity for which we
obtain the expansion of the free energy for the dimer model on the infinitely long cylinder. From
a finite-size analysis we have found that two conformal field theories with the central charges c =
1 for the height function description and c = -2 for the construction using a mapping of spanning
trees can be used to describe the dimer model on the checkerboard lattice.
Diffusive radiation generated when a charged particle crosses a disordered stack of plates in
the infrared region is considered. The main mechanism causing radiation is multiple scattering of
electromagnetic field that is more effective in a medium with near to zero average dielectric
permittivity. To obtain such a system we suggest using a stack of plates with a negative dielectric
constant that, with a positive vacuum value, makes the average dielectric constant near to zero.
Numerical estimates for realistic systems are presented.
We study the properties of the generalized spin-1 Ising-Heisenberg model on a diamond chain,
which can be considered as a theoretical model for the homometallic magnetic complex [Ni3(C4H2O4)(2)-(mu(3)-OH)(2)(H2O)(4)](n)center dot(2H(2)O)(n). The model possesses a large
variety of ground-state phases due to the presence of biquadratic and single-ion anisotropy
parameters. Magnetization and quadrupole moment plateaus are observed at one- and two-thirds
of the saturation value. The distributions of Yang-Lee and Fisher zeros are studied numerically for
a variety of values of the model parameters. The usual value sigma = -1/2 alongside an unusual
value sigma = -2/3 is determined for the Yang-Lee edge singularity exponents.
2.4 Computational Physics And IT Division
The activities were distributed in two main directions:
1. Computational physics and data analysis
2. Support and development of computing and networking infrastructure of YerPhI
The following works related to the point 1 were performed:


Studies of statistical features for the new pseudo-random numbers generator MIXMAX



Developing and creation of the new effective approach (algorithm) with essentially lower
time and memory consuming for multidimensional Kolmogorov-Smirnov test numerical
computation



Studies of thermodynamics and statistical physics problems for systems following the
Markov chains behavior



Monte Carlo studies of the cosmic rays physics problems with GEANT4

o Analysis of data collected by HERMES and OLYMPUS experiments:
o Studies of multiplicities for neutral (π0,η) mesons in deep inelastic scattering with the
data collected by HERMES
o Studies of medium induced change of kaons spectra electro-produced on various nuclear
targets (HERMES)
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o Studies of spin asymmetry in exclusive electro-production of mesons with unpolarised
beam and polarized target (HERMES)
o Independent analysis of data collected by OLYMPUS in order to estimate possible
systematics
The following works related to the point 2 were performed :


The YerPhI local network development, replacement of old hubs with the new ones
(Layer2) in order to increase the efficiency of network functioning



.New powerful cluster (SuperServer 7047GR-TRF: CPU 2 x 8x2-Core Intel Xeon
Processor E5-2665 2.40GHz, Memory: 8 x 16GB PC3-10600 1333MHz DDR3 EC) was
installed as a main element of the YerPhI computing global cluster. All necessary system
and applied software were installed: Mathematica package, ALPS package for parallel
arithmetics, CERNLIB including GEANT4 etc. The loading of this powerful server is
mainly done by CT&IT , also TH and CR divisions.



All 6 main YerPhI buildings are covered with WiFi



The safety of YerPhI mail server is increased by means of hard checks against viruses like
:”Spam, Phishing”, the limits for “ssi” users is installed



By help of INIS (IAEA) experts the “Invenio” repository was installed which is basis to
create the YerPhI electronic library, the most of YerPhI preprints are already included in
this repository



New optical segments were added for cosmic stations network (3 on Aragats and 2 in NorAmberd). The CP&IT experts provide systematical monitoring and support for all CRD
servers



The new collaboration is started with DESY IT in direction of newest information
technologies (OpenStack Cloud Platform), which has already become the basic
components (CERN) and will become the stabdard for all high energy physics centers.
Also YerPhI has to move from pure GRID technology to the cloud like architecture.

2.5. Applied Physics
1. Radiation defects formation in silicon crystals with different specific resistivity
Silicon crystals are basic elements for technology of electronic devices, which are using in
environments with different radiation and it is important to study their radiation hardness. The
influence of high-energy electrons (3-50 MeV) on the silicon crystals conductivity with different
resistivity was investigated. It was shown that radiation defects formation depends on irradiation
energy, intensity, dose and specific resistivity of silicon sample, moreover, clusters occurred in
samples with higher specific resistivity at lower irradiation dose).
2. Investigation of optical and photoelectric properties of semiconductor single crystals.
High-energy electron irradiation caused defect energy levels within band-gap are found based
on investigation of photoconductivity spectra of silicon single crystals.
Besides, exciton absorption spectra of high-energy electron irradiation on GaP single crystals
with nitrogen (N) and zinc oxide (ZnO) as an isoelectron mixture has been investigated. The
obtained results show, that there are two types of excitons related with nitrogen atom: fast
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quenching and radiation resistant.
3. Spectroscopic study of wide-gap materials
During 2016complex study of silicate compounds has been performed using low-temperature
high-resolution spectroscopy methods. Particularly the luminescence properties of these
compounds, energy transfer mechanisms, influence of electron radiation has been investigated.
All these compounds are important structural materials for application in such fields, as protective
layers in cosmic industry, etc. and obtained experimental results are important not only for
application, but also for theoretical studies. The results of these works have been published in local
papers.
Besides these works the works done before concerning 1) MgAl2O4և MgAl2O4:Mn2+ materials
and particularly the role of neutron irradiation on these materials, 2) discovery of F+ point defects
in hafnia and zirconia nanopowders, 3) thermostimulated luminescence processes in Li2B4O7
(LTB),LTB:Cu,LTB:Ag and LTB:Cu,Ag crystals.
4. Fast resonant target vibrating wire scanner for photon beam
We propose a new type of wire scanner for beam profile measurements, based on the use of a
vibrating wire as a scattering target. Synchronous measurements with the wire oscillation allow to
detect only the signal coming from the scattering of the beam on the wire. This resonant method
enables fast beam profiling in the presence of a high level of background. The developed wire
scanner, called resonant target vibrating wire scanner, is applied to photon beam profiling, in
which the photons reflected on the wire are measured by a fast photodiode. In addition, the
proposed measurement principle is expected to monitor other types of beams as well, such as
neutrons, protons, electrons, and ions.
A new method for fast transverse beam profiling, where a vibrating wire is served as a resonant
target, has been developed. The speed of scan up to a few hundred mm/s provides opportunity to
make a set of beam profiles at different directions of the scan within a reasonable measurement
time. This profile set allows us to reconstruct 2D beam profile by filtered back-projection
algorithm. The new method may be applied for proton, X-ray, gamma, and neutron beams, and
can also be of interest in tomography including medical applications. The method has been tested
experimentally by means of laser beams
5. The Modeling of Space Biology Certain Problems in Earth Conditions.
Goal:
Using the technical capabilities of CANDLE Institute investigating the results of the effects of
3.6 MeV electron beam, ultra-low temperature and vacuum on the survival of number of bacteria
(strains E. coli K-12 AB-1157, AB-2463, BL-1114 and Pseudomonas sp. A-27).
Main results of the reporting period:
It's shown that after incubation of the strain E. coli K-12 AB-1157 during 96 hours at deep
freeze (-196 0C) about 65% of the total number of cells stays alive.
The preliminary data for dose-effect curve for the same strain are obtained. The works will be
continued for data collection to ensure the statistical accuracy and also the collaction of data for
other strains.
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2.6. Isotope Investigation and Production
1. The new technology of molybdenum target cryogenic cooling has been created and
development. A test experimental measurement has been carried out by heating the target
under powerful laser beam and heating using liquid nitrogen. Shown the principal
opportunity of such a method of cooling. As a theoretical base of that the calculation of
thermo physic processes has been done using Finite Element Methods (ANSYS).
Calculation has been done for no uniform distribution of particles inside the proton beam.
2. To obtain 99mTc the enriched isotope 100Mo should be irradiated under proton beam. This
isotope consists in the natural Molybdenum by only ~9% so it is very expensive – costs
around 2000 US$ per gram. Therefore after irradiation and 99mTc extraction it should be
recovered until metallic consistency for multiple use. Preparation of special layout based
in particular on very high temperature oven (~1400 oC) has been mounted, the technology
of recovery was completed, and test recovery has been successfully carried out.
3. The preparatory jobs were continued to obtain medicine intended radioactive isotopes
using proton beam from C18 cyclotron. High-voltage and signal cables have been installed
between experimental and remote control room. Special metallic support have been
repaired and installed in the experimental hall for experimental layout.
4. Previous years study of scintillation crystals for use in High Energy Physics were started.
An investigation of GGG:Ce monocrystals absorption and irradiation properties has been
carried out, spectra of photo luminescent of Ce3+ transient in 5d-4f area has been obtained.
The dependence of light output on Ce3+ consistent is shown under 22.16KeV X-ray
influence .Results are submitted to Materials Chemistry and Physics journal.
5. The neutron scintillation counter with 0.5x0.5 sq.m. sizes has been studied for ARAGATS
Cosmic Ray station. The registration efficiency and time resolution have been measured
under cosmic ray in 9 section of counter plane. After testing that counter has been installed
on ARAGATS station and so far on-line raw data from this counter are presented in
Internet.
6. For Master courses of YerPhI two lab. works have been prepared and students studied
methods of registration and data analyzing of some physical processes. These laboratory
works named “Compton scattered gamma-quanta investigation using NaI(Tl) detector”
and “Gamma-quanta interaction with matter”. One more lab. work is under preparation
targeted to measure dependence of cosmic muons rate on zenith angle of registration.
7. PhD student Gevorg HARUTYUNYAN successfully defends his PhD thesis titled
“Accelerator based methods of Technetium99m production – target preparation and
processing and beam monitoring technologies”.
8. 3 articles were published, one article is accepted for printing in Nuclear Medicine and
Biology(April 2017), and one article is submitted to Materials Chemistry and Physics.
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2.7. Center for Cosmology and Astrophysics
The studies were concentrated on the following problems:
http://cosmo.yerphi.am)
Satellite testing of General Relativity; the resulting paper was highlighted on the cover of
European Phys. J. C (March, 2016);
Dark energy and the arrow of time;
Conformal cyclic cosmology;
PLANCK’s view of galactic halos.
Results of the test of General Relativity via the measurement of the Earth’s dragging of inertial
frames were obtained using about 3.5 years of laser-ranged observations of the LARES, LAGEOS,
and LAGEOS 2 laser-ranged satellites together with the Earth gravity field model GGM05S
produced by the space geodesy mission GRACE. We measured μ = (0.994+- 0.002) +- 0.05, where
μ is the Earth’s dragging of inertial frames normalized to its general relativity value, 0.002 is the
1-sigma formal error and 0.05 is our preliminary estimate of systematic error mainly due to the
uncertainties in the Earth gravity model GGM05S. The obtained result is in agreement with the
prediction of General Relativity.
The arrow of time and the accelerated expansion are two fundamental empirical facts of the
universe. We advanced the viewpoint that the dark energy (positive cosmological constant)
accelerating the expansion of the universe also supports the time asymmetry. It is related to the
decay of metastable states under generic perturbations, as we show on example of a
microcanonical ensemble. These states will not be metastable without dark energy. The latter also
ensures a hyperbolic motion leading to dynamic entropy production with the rate determined by
the cosmological constant.
Then, universal compression and decoding mechanisms, e.g. the Lempel-Ziv-Welch
algorithm, were considered that could reveal non-random structures in compressed bit strings. The
efficiency of Kolmogorov stochasticity parameter for detection of non-randomness is illustrated,
along with the Zipf's law. The universality of these methods, i.e. independence on data details, can
be principal in searching for intelligent messages.
Cosmic microwave information can contain encoded signals on various physical processes,
including e.g. considered within the scheme of conformal cyclic cosmology (CCC). The latter
concerns the information transmission from aeon to another. This was considered in relation to the
Fermi paradox. The PLANCK satellite data on the cosmic microwave background were shown to
confirm the previous results on the low variance patterns obtained with WMAP data.
PLANCK’s data have been used to study the M33 (Triangulum) galaxy and a substantial
temperature asymmetry was found with respect to its minor axis projected onto the sky plane. This
temperature asymmetry correlates well with the HI velocity field at 21 cm, at least within a
galactocentric distance of 0.5 degrees, and it is found to extend up to about 3σ from the galaxy
center. We conclude that the revealed effect, that is, the temperature asymmetry and its extension,
implies that we detected the differential rotation of the M33 galaxy and of its extended halo.
Talks at conferences, seminars at several Universities, as well as lectures in series Frontiers of
modern physics and ANNL Summer School have been delivered.
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3. THE AGE STRUCTURE OF THE AANL
Total number of employees above 70 years is 22; below 35 years – 68. See, age distribution in
Figure 1 and Table 1. The employee age based Key performance indicators (KPI, see attachment
2) equals K = N <35 / N>70 = 70/21 = 3.1. Before start of hiring of master students this number
was below 1. Overall number of employees decreases from 2009 to 2015 by 158 persons: 499 in
2009, 416 – in 2013, 367 – 2014. 341 – 2015, 332 – 2016. However, the age distribution proves
that in 5 years, when the major peaks in the age distribution will move above 70 years area YerPhI
scientific activities will dramatically shrink. We have very few senior scientists in age 35-55 to
take over and continue scientific activity in all contemporary directions. Therefore, we have to
think from now which directions (where we have international recognition and priority) we should
support to remain a major player on the worldwide scientific map.
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31-3536-40
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Figure 1. AGE distribution of the AANL employees; red – all employees, blue – scientific personnel.
Table 1. Age structure of AANL employees
(1.012017)
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4. AANL PUBLICATIONS AND CITATIONS
The mission of A.Alikhanyan national laboratory as it was declared in its strategic plan is to
perform world-class research in Armenia in the field of high-energy particle physics and
astrophysics, in theoretical physics and material science. To achieve these goals scientists of the
national laboratory perform sophisticated experiments on own experimental facilities and
participate in worlds biggest scientific collaborations. Number of articles published in peer review
journals by YerPhI annually is the ~35% of the country’s overall published articles (Fig. 2) and,
what is more essential, over 76% of citations to all Armenian scientific research belongs to YerPhI
scientists (Fig 3).

Figure 1. The diagram of the distribution among major institutions of scientific papers published by
Armenian scientists

Figure 2. The diagram of the citations to scientific paper published by Armenian scientists
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5. AANL SCIENTIFIC COUNCIL MEETINGS, SEMINARS, PHD DEFENDS,
BUSINESS TRIPS, AGREEMENTS
The 2016 AANLs seminars are listed in the Attachment 11. Only few International grants are
currently active in institute (see Attachment 19)
Among 89 business trips made by AANL employees in 2016, 67 were for joint research
(including 22 CERN/DESY/JLab), 22– participation in the conferences and schools.
In 2016 AANL Scientific Council held 6 meetings. In 2016 AANLs Professional Council #
024 approved 4 PhD theses and 2 doctor of science thesis.
AANL have very wide international collaborations (see Attachment 20). New letters of intend,
MOUs and agreements are signed in the 2016 (see Attachment 21).
6. AANL BUDGETARY ISSUES
The AANL budget is more or less stabilized in last 5 years (Table 2).
Table 1. National lab income from state, own profits and international grants

Եկամուտներ
YerPhI income

2016; AMD;

2015; AMD;

2014; AMD

ºñüÇÇ »Ï³ÙáõïÝ»ñ
Base funding
´³½³ÛÇÝ ýÇÝ³Ýë³íáñáõÙ

1$=480.45AMD
806,760,500 AMD
1,679.177$

1$=477.83AMD
835,500,000 AMD
1,748.500$

1$=415.65AMD
752,000,000 AMD
1,809.200$

Project funding
Â»Ù³ïÇÏ ýÇÝ³Ýë³íáñáõÙ
Scientific conf. from Base funding
¶Çï³ÅáÕáí ´³½³ÛÇÝ
ýÇÝ³Ýë³íáñáõÙÇó
Conference ICTP
¶Çï³ÅáÕáí ICTP
DESY (salary)

81,549,400 AMD
169,700$
6,100,000 AMD
12,696$

73,158,800 AMD
153,100$
2,340,000 AMD
4,900$

73,317,600 AMD
176,400$
-

7,702,000 AMD
16,000$
25,561,000 AMD
53,200$
27,477,000 AMD
57,200$
1,520,000 AMD
3,200$
28,056,200 AMD
58,400$
2016; AMD;
1$=480.45AMD
894.409,900 AMD
1,861,609$
90,316,200 AMD
188,000$
984,809,900 AMD
2,049,766$

-

-

30,450,000 AMD
63,730$
30,419,000 AMD
63,660$
3,050,000 AMD
6,400$
25,538,000 AMD
53,450$
2015; AMD;
1$=477.83AMD
911.000,000 AMD
1,906,500$
89,457,000 AMD
187,220$
1,000.450,000
AMD
2,093,750$

31,687,400 AMD
76,200$
29,710,600 AMD
71,500$
94,497,200 AMD
227,300$
23,067,800 AMD
55,500$
2014; AMD
1$=415.65AMD
825,300,000 AMD
1,985,600$
178,963,000 AMD
430,600$
1,004,300,000
AMD
2,416,100$

Rent of space
î³ñ³ÍùÇ í³ñÓ³Ï³ÉáõÃÛáõÝ
Sales
ì³×³éù
Other
²ÛÉ
YERPHI INCOME
ºðüÆÆ ºÎ²ØàôîÜºð
Base + project
ÀÝ¹. ´Ûáõç»Çó
Own profits
ÀÝ¹. ë»÷³Ï³Ý »Ï³Ùáõï
State + own
ÀÝ¹. ´Ûáõç» + ë»÷³Ï³Ý
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Table 2. National lab expenditures

Ծախսեր
YerPhI expenditures
ºñüÆÆ Í³Ëë»ñ

2015; AMD
1$=477.83 AMD

2014; AMD
1$=415.65 AMD

625,287,000 AMD
1,308,600$ (65.3%)

632,714,800 AMD
1,522,230$ (62.0%)

Electricity
¾É»Ïïñ³¿Ý»ñ·Ç³

2016; AMD
1$=480.45AMD
656,977,000 AMD
1,367,420$
(68.3%)
65,303,000 AMD
135,900$ (6.5%)

69,875,000 AMD
146,230$ (7.3%)

65,659,000 AMD
157,970$ (6.4%)

Gas
¶³½

23,589,000 AMD
49,100$ (2.4%)

21,865,400 AMD
45,760$ (2.3%)

18,271,200 AMD
43,960$ (1.8%)

Phone
Ð»é³Ëáë

3,394,000 AMD
7,100$ (0.3%)

2,893,000 AMD
6,050$ (0.3%)

3,594,000 AMD
8,650$ (0.3%)

Water
æáõñ

8,886,000 AMD
18,500$ (0.9%)

11,746,000 AMD
24,580$ (1.2%)

13,087,000 AMD
31,480$ (1.3%)

Internet
ÆÝï»ñÝ»ï

216,000 AMD
450$ (0.02%)

1,826,000 AMD
3,820$ (0.2%)

3,692,000 AMD
8,900$ (0.4%)

Taxes
Ð³ñÏ»ñ

14,926,000 AMD
31,100$ (1.5%)

34,473,000 AMD
72,140$ (3.6%)

21,972,600 AMD
52,860$ (2.1%)

Business Travel
¶áñÍáõÕáõÙ

24,331,000 AMD
50,600$ (2.4%)

34,685,900 AMD
72,590$ (3.6%)

40,083,000 AMD
96,430$ (3.9%)

Fuel
ì³é»ÉÇù

9,207,600 AMD
19,200$ (0.9%)

10,415,500 AMD
21,800$ (1.1%)

13,805,800 AMD
33,210$ (1.3%)

Materials & equipment
ÜÛáõÃ»ñ ¨ ë³ñù³íáñáõÙÝ»ñ*
Capital & current repairs
Î³åÇï³É ¨ ÁÝÃ³óÇÏ
í»ñ³Ýáñá·áõÙ
Andamavchar
²Ý¹³Ù³í×³ñ

93,091,700 AMD
193,759$ (9.7%)

95,985,700 AMD
200,880$ (10.03%)

144,525,200 AMD
347,700$ (14.1%)

31,076,600 AMD
64,682$ (3.2%)

14,433,000 AMD
30,210$ (1.5%)

19,587,500 AMD
47,120$ (1.9%)

-

-

20,000,000 AMD
48,100$ (1.9%)

Scientific conf.
¶Çï³ÅáÕáí

13,802,000 AMD
28,727$ (1.4%)

2,340,000 AMD
4,900$ (0.2%)

-

Other
²ÛÉ Í³é³ÛáõÃÛáõÝÝ»ñ ¨
Í³Ëë»ñ

17,152,000 AMD
35,700$ (1.8%)

31,213,500 AMD
65,330$ (3.3%)

29,079,300 AMD
69,960$ (2.8%)

Total
ÀÝ¹³Ù»ÝÁ

961,951,900 AMD
2,002,189$

957,037,000 AMD
2,002,890$

1,026,071,000 AMD
2,468,600$

Salary
²ßË³ï³í³ñÓ

¸ñ³Ù³Ï³Ý ÙÇçáóÝ»ñÇ ¨ ¹ñ³Ýó Ñ³Ù³ñÅ»ùÝ»ñÇ ÙÝ³óáñ¹Á`
³é 01.01.16Ã. – 154,686.5 Ñ³½. ¹ñ. ³Û¹ ÃíáõÙª
101210,6 Ñ³½. ¹ñ. ³í³Ý¹
25585.0 Ñ³½. ¹ñ. å³ñ·¨³í×³ñ
³é 01.01.17Ã. – 177,544.5 Ñ³½. ¹ñ. ³Û¹ ÃíáõÙª
110354,8 Ñ³½. ¹ñ. ³í³Ý¹
5300.0 Ñ³½. ¹ñ. å³ñ·¨³í×³ñ
14510.0 Ñ³½. ¹ñ. Ó»éù ¿ µ»ñí»É ë³ñù³íáñáõÙÝ»ñ 17Ã-ÇÝ, áñÁ ³ñï³óáÉí³Í ¿ ê³ñù, ë³ñù³íáñáõÙÝ»ñÇ
ïáÕáõÙ
*ÜÛáõÃ»ñ, ë³ñù, ë³ù³íáñáõÙÝ»ñ - 93,091,700 ¹ñ³Ù, ³Û¹ ÃíáõÙ ë³ñù, ë³ñù³íáñáõÙÝ»ñ – 67,660,720 ¹ñ³Ù:
î»ë Ñ³í»Éí³Í 1
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Huge losses due to finishing of international grants support (mostly ISTC and CNCP) were
compensated by the RA funding. AANL scientists are making efforts to win scientific grants (RA
thematic funding and “best” scientists awards). Currently there are 18 thematic projects
performing in institute (funds received 81,549,400 AMD) and 17 scientists enter the most effective
Armenian scientists made by National committee of science (selected by ~20 parameters,
additional funds 9,180,00 AMD).
The fraction of funds spent for equipment and materials makes ~10% of budget (Table 3). It
allows purchasing of modern fast electronics and computers for advanced research and scientific
instrumentation development in institute and for equipping classes for teaching master students
and for establishing the experimental physics-teaching center for participating in Network
University. Communal expenses stabilized on the level of ~10%. Simultaneously the quality of
water supply, Internet speed, and phone connections is significantly improved in 2016. The
electricity expanses in the AANL campus were 52,078,000 AMD ( 80%) and on the high altitude
research stations Aragats and Nor Amberd – 13,225,000 AMD (~20%). Gas expenditures in the
ANNL campus were 20,589,000 drams (~86%) and on the high altitude research station Nor
Amberd – 3,289.000 (14%).
According to the World Bank, Armenia has a level of the lower middle income country which
leads to Armenia getting reduced of any fees by 51.2%. Thus, we have to pay reduced fees to all
collaboration, journals and other international organizations. After the negotiations of institute
director with CERN officials and a letter from chair of YerPhI board of trustees (see attachment
14) the expenses for CERN fees dramatically reduced. In 2017 we expect income of CERN
collaborations: 10,000 SF from beam department and 6,000 from ATLAS experiment. The funds
from ATLAS-YerPhI account (previously hidden from YerPhI administration) were used for
purchasing equipment and establishing PM testing lab. The master student performs important
tests with this equipment in YerPhI, now continuing in Geneva. Thus, we return to main policy of
YerPhI: not to spend money for international collaboration, but profit from them both scientifically
and by obtaining free equipment materials and funds! Unfortunately, Armenia now is not in the
situation to give money abroad only for having some families in the author list of thousands of coauthors. Surely, expenses for business travel of young scientists and engineers to CERN were
fulfilled completely but we try to avoid double funding from CERN and institute that was common
in the previous years.
Attestation of scientific and engineering personnel performed in 2016 allows significantly
enlarge salary of institute scientists and engineers and active young scientists (see Table 4). Six
yang scientists were moved to the senior positions. Minimal salary of institute full time employees
(scientific, engineering and technical personnel) was established 100,000 drams. Minimal senior
scientists salary was established 140,00 drams and leading scientists – 160,00 drams. It allows
apparent growth of mean month salary including additional payments reaching ~162,700 drams.

22

Table 3. Institute employees’ salaries change after attestation in 2016 (thousand of AMD)
Category

N of
employees

Without additional payments

With additional payments

Mean Salary

Mean

Mean

Mean Salary

Before att.

After attestation

Before att.

After att.

Scientific

119

112.3

128.9

211.1

222.1

Engineers/tech

130

98.5

119.6

122.5

141.1

Support

83

81.8

95.6

99.0

111.2

Total

332

99.3

116.9

148.4

162.7

The distribution of the funding between AANL departments is shown in the Table 5 and
distribution of purchased equipment and materials in Tables 6 and 7.
Table 4. Distribution of the AANL department funding
Department

AMD

%

Admin.

24,044,216

3.66

Maintenance/Accountants

79,062,693

12.03

Exp. Physics

133,263,398

20.28

Theory

126,296,956

19.22

Astrophysics Center

11,878,069

1.81

CRD

82,884,340

12.82

IT

29,259,503

4.45

Applied

40,086,187

6.11

Isotopes

35,458,781

5.4

Supporting personnel

94,742,857

14.42

Total

656,977,000
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Table 5. Distribution of the purchased materials among institute departments

Total
Materials
Maintenance
and repairs
Yerevan
Maintenance
and repairs
NA.,Aragats
ANorAm
Exp. Phys.
Amberd
dep.

Base
funding

Thematic
funding

DESY

YerPhIYSU

Total AMD
1$=480.45AMD

22,624,979

588,500

2,000,001

217,500

25,430,980AMD
52,931$

%

12,058,990

12,058,990AMD
25,099$

47.5%

7,122,814

7,122,814AMD
14,825$

28.0%

1,119,287AMD
2,330$

4.4%

582,398AMD
1,212$

2,3%

1,800,909AMD
3,748$

7.0%

882,787

236,500

Theory

329,898

35,000

IT

526,992

277,000

996,917

40,000

1,003,084

Izotopes+App
1,703,498
lied

217,500

2,746,582AMD
25.099$

10.8%

Table 6. Distribution of the purchased equipment among institute departments
Base
funding

Thematic
funding

Total
Equipment

54,013,620

9,518,400 3,092700

Storage

4,666,697

Adm.

358,000

Exp. Phys.
dep.

17,528,510

Theory

DESY

YerPhIYSU

Total AMD
1$=480.45AMD

1036000

67,660,720AMD
140,828$

245000

2,948900

1,837,000

1,036,000
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%

4,666,697AMD
9,713$

6.90%

603,000AMD
1,255$

0.90%

20,477,410AMD
42,621$

30.30%

2,873,000AMD
5,980$

4.20%

CRD

16,906,360

IT

10649951

App.Phys +
Isotope

2,453,700

Service

1,450402

3,773,500

2847700

959,000

20,679,860AMD
43,043$

30.60%

13,497,651AMD
28,094$

20.00%

3,412,700AMD
7,103$

5%

1,450,402AMD
3,019$

2.10%

The distribution of equipment and materials between institute departments reflects research
activities and requests of the department leaders. According to policy of strengthening
experimental research in AANL, the directorate highly encourages orders to modern equipment
and satisfies almost all request that were received in 2015-2016.

25

ATTACHMENT 1. Recommendations of Scientific Council
According to identified key components of overall strategy of National Lab., the Scientific
Council recommends the following main areas of activities for coming 10 years:
The participation in experiments at CERN and JLAB, in existent and planned Atmospheric
Cherenkov Telescope networks (HESS, MAGIC, and CTA).
Participate in the data preservation and analysis activity using databases from high-energy
physics (DESY, CERN, Jlab) and astrophysics (PLANCK, LARES, FERMI, LOMONOSOV)
experiments.
Investigations at the cosmic ray research stations of National Lab. Research on theory of
elementary particles.
Investigate possibilities and perform nuclear physics experiments on modernized electron
synchrotron ARUS and on Cyclon-18 cyclotron.
Provide high-tech services to different branches of Armenian science and industry.
The brief description of overall activities of the National Lab for the coming 10 years is the
following:
Experimental Physics on Accelerators Abroad


Physics beyond standard model, structure of matter, three-dimensional picture of the
nucleon, quark-gluon plasma, electric and magnetic form factors, nucleon-nucleon shortrange correlations, hadronization in nuclei, Drell Yan processes, etc.



For achieving these goals, research groups from national lab will continue participation in
high-energy physics experiments on accelerators abroad: CERN LHC (ATLAS, CMS,
ALICE, COMPASS – hardware upgrade, data analyses, and continuation of experiments
in 2015).



DESY (HERMES, H1, OLYMPUS, - data analysis in DESY, 2013, after 2014 – participate
in data preservation stage, mostly in national lab).



JLAB (Halls A,B,C,D -hardware upgrade, data analysis, development of physics projects
for CEBAF 12 GeV machine to be commissioned in 2015) .



JINR (BECQUEREL – emulsion microscopic treatment, NICA – spin physics).



Participation in joint programs in nuclear physics with Notre-Dame University, USA;



MAX-lab, Lund, Sweden, participation in the nuclear physics experimental program,
detector development;



MAMI, Mainz, Germany, detector development, experiment proposals; Nuclear Physics



Proton-nucleus interactions, photo-fission, cluster structure of excited light nuclei, stellar
nucleo-synthesis, isotope production and research, etc. For achieving these goals research
groups from national lab will explore possibilities to modernize electron synchrotron
ARUS (launch 75 MeV acceleration mode on the accelerator injector and use 216 m long
synchrotron ring as stretcher as well as design and introduce the automatized beam
parameters control), and will prepare and perform nuclear physics experiments on the IBA
Cyclon 18/18 cyclotron.



Accelerator Techniques and Research
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Modernizing the electron synchrotron to provide beams for the low energy nuclear physics
experiments. The LINAC 75 MeV electron beam of duration 0.7 μsec will be stretched up
to 3-5 msec.



Automated testing and control of all accelerator subsystems including the electron beam
parameters will support operation of the ARUS in new regime.



Developing of the nonlinear Raman spectroscopy diagnostic methods. Experimental
research of interaction of the laser beams with the electron beam in the homogeneous
magnetic fields.



Accelerator diagnostics and instrumentation based on the vibrating wire technology:
transversal profiling and diagnostics of charged and neutral particles and hard photon
beams.

Theoretical Physics


Heavy Quark and Flavor Physics



Spin in QCD and Related Hadron Phenomenology Neutrino Physics



Physics Beyond the Standard Model



Higher spin interacting quantum field theory, AdS/CFT and and dualities in gauge theories



Investigations in low dimensional physics (d=1,2,3,4): Applications to non-critical strings
and condensed matter physics



Quantum and Classical Phase Transitions in Spin Systems Statistical physics of disordered
systems



Quantum Information Theory



Integrability in d=4 super Yang Mills theories



Powerful coherent radiation sources and new effective methods of acceleration Cosmology
studies including general relativity theory.



Electrodynamics of complex form cavities and waveguides, the electromagnetic field
interaction with relativistic electron bunches.

Cosmic Ray Physics


Research of fine structure of all particle energy spectrum in energy region above the first
knee.



Registration of the Extensive air showers initiated by primary gamma rays.



Investigation of the solar-terrestrial connections and solar accelerators by the networks of
particle detectors located in Armenia (ASEC network in Aragats, Nor Amberd, Yerevan)
and worldwide (SEVAN network, Armenia, Croatia, Bulgaria, Slovakia and India).



Research of Thunderstorm Ground Enhancements and atmospheric electricity by the
networks of particle detectors with low threshold, electrical and geomagnetic field meters,
and lightning detectors.



Search of rare processes in underground laboratory of Avan salt mine.



Participate in the HESS and MAGIC collaboration, and started CTA collaboration.
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Material Physics


Investigation of the materials and devices in extreme physical conditions; in-situ study of
the crystal modification induced by electron and ultraviolet irradiations in the temperature
range 120 to 450K and high vacuum; radiation stimulation of materials by protons (18
MeV Cyclotron).



Research of the radiation defect formation in condensed materials, research of the
mechanisms of electron excitation in doped crystals.

Nuclear Medicine


Production of the 99mTc isotope with 18 MeV proton beam from C18/18 cyclotron.



Investigation of the production possibilities of the medicine intended isotopes such as
Cobalt-57, Copper-64, Gallium-67, Gallium-68, Indium-111, Indium-114m and others.

Services


Development of the technologies for the processing of highly active radionuclides with the
use of natural Armenian minerals (zeolite, clinoptilolite, basalt) for the Armenian nuclear
power plant.



Development of physical methods for the express analysis of organic and inorganic
materials, dating of archaeological evidences and objects of cultural heritage.



Element/isotope diagnostic bench on the basis of EMAL-2A energy-mass-analyzer.



Comprehensive monitoring and prediction of potentially dangerous atmospheric and extraatmospheric processes; global climate change research.



Monitoring of the cosmic ray variations for obtaining information on Space Weather
conditions and alerting on upcoming radiation storms.



Development of techniques ensuring precise welding of materials used in particle
accelerator technologies.

High Productivity Calculations and Data Analysis


Launch high productivity cluster; support GRID system.



Support data preservation activity.



Support storage and access to databases with information from high energy physics,
cosmology and astrophysics experiments, as well as from ASEC and SEVAN networks of
particle detectors.



Create “Knowledge Center” for analysis of huge amount of data collected at different



HEP centers, Plank observatory, as well the data on cosmic rays.



Create and maintain advance tools for data storage, multidimensional complex statistical
analysis and physical inference.
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Scientific Instrumentation


Construction of silicon strip detectors with readout electronics for low energy nuclear
physics experiments.



Construction of the variety of calorimeters, Cherenkov detectors and neutron detectors for
experiments at CEBAF 12 GeV machine.



Fabricate and test RF phototube, low-pressure MWPC. Fabricate and test of radio
frequency photomultiplier tubes, RF PMTs, RF timing detectors of secondary electrons,
detectors based on low-pressure MWPCs.



Fabrication of the radiation detectors and electronic devices (thermoresistors, heat sinks)
on the basis of diamond and diamond for high temperature applications.



Fabricate CsI based low threshold particle spectrometers.



Fabricate hybrid particle detectors for the Space Weather monitoring.

Technological/Business Applications


Production of the biomedical instruments for investigation of the effects of ionization
radiation.



Production of the biosensors for environmental monitoring.



Production of chitin/chitosan systems, synthesis and research of their new modification.



Technological lasers applications. Industrial furnaces production.



Solar energy based electrical/heating systems.



High-pressure vessels repair/attestation.



Liquid gases production.



Development and creation of high spatial resolution X-ray image detectors for the medical
diagnostic systems.
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ATTACHMENT 2. Strategic Plan for A.Alikhanyan National Laboratory
(Yerevan Physics Institute)
Executive summary
The Strategic Plan of the A.Alikhanyan National Laboratory aimed at the declaring the mission
of the national lab, developing of increased laboratory capacity; requiring policy adoption and
strategic planning and implementation of activities appropriate for Armenia.
The development of laboratory capacity within Armenia is a long-term endeavor, which
requires the support of the government and industry, as well as in- country stakeholders,
multilateral agencies, donors, the private and public sectors, communities, and others.
Vision: A. Alikanyan national lab has distinctive expertise and insights relating to high-energy
physics and astrophysics, nuclear physics, scientific instrumentations and multivariate data
analyses, as well as in education. National lab should serve for the positive influence and impact
to national values through research, education and innovation programs. National lab provides
opportunities for intellectual, personal and professional growth. Learning and working at national
lab will foster high professionalism, quick, well-rounded minds, well equipped to succeed in our
fast-changing world.
Mission: Perform world-class research in Armenia, participate in world-biggest scientific
collaborations, and offer scientific instruments and services for Armenian nuclear medicine,
industries and cultural studies. Establish high standards of education in master and PhD courses;
demonstrate that science and education can really provide development of Armenia.
The key components of overall strategy:


Focus on high impact research that advances knowledge and its application, and in which
national lab has major achievements having international recognition and leadership.



Inject a spirit of enterprise into education and research, and develop impactful between
education and research, within a dynamic “no-walls” environment.



Develop advanced services for the Armenia industry, environmental monitoring and
preserving cultural heritage.



Develop advanced technological processes and high productivity computation facilities for
Armenian science and industry.



Nurture committed alumni to be key members of the lab community, who will actively
support national lab towards its Vision and Mission.



Adopt and adapt best practice governance and management, for optimal administration,
management of resources, staff and student services.
Brief summary of the scientific activities

Brothers Abraham Alikhanov and Artem Alikhanyan founded in 1943 Yerevan Physics
Institute (YerPhI) as a branch of the Yerevan State University. Later high-altitude Cosmic Ray
stations were founded on the slopes of Mount Aragats. Among the key results of YerPhI in the
early years were the discovery of protons and neutrons in cosmic rays, and the establishment of
the first evidence of existence of the particles with masses between that of muons and protons.
The high altitude research stations have remained the main research base of the Cosmic Ray
Division (CRD) of YerPhI until now. Among the CRD achievements there were: discovery of
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sharp knee in light components of primary cosmic rays, detection of the highest energy protons
accelerated on the Sun, and the creation of the Aragats Space environmental Center in 2000 for
studies of the solar-terrestrial connection, where CRD becomes one of the world’s leaders.
The 6 GeV electron synchrotron was accomplished in 1967. During 1970-1991 synchrotron
was operated with energies up to 4,5 GeV and in Experimental Physics Division were obtained
significant results, including: hadronic properties of photons in π- meson photo-production on
nuclei; structures of nucleon resonances in multi-polarization experiments, structure and
characteristics of nuclear matter, important properties of X-ray transition radiation and channeling
in monocrystals. Thanks to these achievements physicists from Yerevan Physics Institute started
from 1985 are successfully participating in the large international collaborations.
Traditional topic of YerPhI is the development of new particle detectors. Wide spark chambers
and transition radiation detectors are examples of the experimental techniques developed and
implemented in YerPhI. During the last years groups of scientists from Yerevan Physics Institute
have actively participated in intermediate and high energy physics experiments abroad (JLAB,
DESY, CERN-LHC, MAX-lab, MAMI), exploring the meson and nucleon
structures, electromagnetic interactions of the nucleon, quark-hadron duality, short range
nucleon-nucleon correlations, quark hadronization in nuclear medium, physics beyond standard
model, Higgs boson searches, quark-gluon plasma, fission and fragmentation of nuclei and
hypernuclei and many other topics, as well as constructing experimental hardware and develop the
software for data acquisition and analysis.
The theoretical department assure major achievements in the following areas: B-meson
physics, QCD and Related Phenomenology, Neutrino physics, Quantum Field Theory, String/Mtheory, Integrable Models, Statistical physics, Condensed Matter and Quantum Information. These
results are internationally recognized and highly cited.
In the mid-1980s in YerPhI was developed the concept of stereoscopic approach in Very High
Energy gamma-ray astronomy using multiple Imaging Atmospheric Cherenkov Telescopes
(IACT). This concept was materialized in the very successful IACT system (HEGRA). After first
success, Armenian physicists successfully participate in operation of the IACT systems on the
Canary Islands (MAGIC) and in Namibia (H.E.S.S.).
In the course of many years, the Applied Physics Department of YerPhI successfully
investigates electron-energy structure of new wide-band laser materials using synchrotron
radiation in various spectral regions. The investigations were carried in DESY and will be
continued in MaxLab- II (Sweden).
Organization structure and human recourses management
1. Lab board appoints director of national lab and chair of the board signs contract with
director for 5 years.
2. Director of the national lab appointed two deputies, chief accountant, scientific secretary
and five assistants of director (human recourses management, security, economics, office
management, international connections) and sign contract with them.
3. National lab adopted two-level internal organizational structure, consisting of departments
where relevant scientific and technical groups operate.
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Figure 4 . Administrative structure of AANL

4. The appointment to the position of the heads of departments should be realized for up to 5
years period and they should sign contracts with national lab director. The contract with
heads of groups is realized for up to 3 years.
5. The age limit of 65 years is stated for the heads of departments and groups; in exceptional
cases (started from 2014 no contracts are signed with older candidates to group or
department leader positions) until the age of 70. The limiting age for other national lab
employees is 65 years, for doctors of science– 70
6. The age limit for consultants/advisers is 85 for academicians and 75 for doctors of science.
National lab adopted following list of scientific positions.






intern
researcher
senior researcher
leading researcher
Scientific /Consultant-Advisor Notification:
a) Intern position is assigned to the young professionals currently engaged in higher
Educational system (master courses) and those who are doing their PhD in national lab.
b) Intern-researcher position («Postdoc» status) is assigned by competition to young
scientists, having PhD degree; prior to postdoc competition the competition for opening
postdoc position should be hold in the national lab departments.
c) Lab’s director in accordance with the recommendations of the Scientific Advisory
Committee decides distribute the intern-researcher positions among lab departments.
d) Researcher, senior and leading researcher positions are assigned by depending on the
overall score based on several criteria (H-index, leadership, work with students, etc.).
e) To the scientific /technical/consultant position are appointed scientists and engineers
with age above 65 years old (no more than 5 persons in each department).
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7. Special commission appointed by lab’s director makes the attestation of the national lab
employees periodically. Each employee should present to commission following
documents:
 Filled standard attestation form
 List of publications with abstracts during last 5 years Best 3 publications (according to
author's opinion) List of graduate students
 List of reports on the international conferences, invited talks List of organized
conferences
 Title and date of last thesis, place of defense
 Total list of publication
 List of managed grants.
8. In exceptional cases department leaders can employ personnel for the period up to 6
months for work of strategic importance (not more than 2 employees).
9. Director reserves the right to appoint his advisors, doctor of science, academicians.
10. The business trips of national lab employees to foreign countries are organized according
special regulation; duration of business travel should not exceed 6 months.
11. The hours of workweek are fixed to 40. Automatic system is calculating the working
hours according to which the actual salary is assigned.
12. According to the national regulations administration provides 24-day vacation to all
employees; vacation may be provided in two parts; in exceptional cases vacation can be
given additional vacation without payment.
13. National lab affords all measures to increase the professional skills of young scientists
(send them to summer schools and conferences, invite professor for lecturing, organize
summer schools in Armenia) and to provide proper working conditions (repair office,
seminar rooms, provide modern computers).
1. Administration obligations, economical and property management issues
1. Provide full and timely logistical support for the implementation of the linear functions of
the National Lab, such as:
2. Ensure efficient utilization of the office spaces, carrying out necessary maintenance and
repairing activities
3. Purchase modern equipment for high precision measurements.
4. Install modern security equipment for the offices and experimental laboratories.
5. Organize the efficient provision of irrigation water for the whole territory of the National
6. Lab to guarantee the green and clean environment.
7. Select an operator, through a competitive tender, for establishing restaurants and cafes on
the lab’s premises.
8. Optimize and manage the vehicles’ park, giving priority for smaller number of cars but
with appropriate power and environmentally friendly engines.
9. Optimize the workshops and provide it with modern tool kits and technological equipment.
10. Organization of workshops and conferences (logistics).
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11. Develop and implement non-current assets (immobile property) management strategy:
12. Establish criteria for selecting the buildings requiring capital restoration and build up a
renovation and restoration long-term master plan.
13. Ensure energetic efficiency of the buildings.
2. Establish procedures for providing the premises for short time (up to 1 year) lease to the third
parties. Provide assistance to CRD employees in preparing grant applications and develop a
sustainable fundraising strategy:


Provide timely information to the staff about relevant funding opportunity announcements.



Negotiate with Republican agencies to open funding possibilities for the researchers.



Reduce dependency on a single income stream; improve chances to operate independently.



Create a sustainable funding base and build up reserves to safeguard financial future.

3. Organize international expertise of the projects submitted for funding, form commissions and
project accepting committees; provide recommendations for republican funding bodies for
selected projects.
4. Implement the financial management of the National Lab:


Prepare annual budget. Discuss with national board the priorities, and due to the board
decision decide ongoing expenditure, which must be met from ongoing income streams,
and reserves.



Provide accounting and material resources “house-keeping” according to the best
corporative standards.



Each year prepare comprehensive report for the annual audit.

5. Provide access to national lab information, Internet recourses, high productivity computing,
scientific publications, and libraries of applied programs, printers, and telephones.
6. Establish small business innovation research (SBIR) and small business technology transfer
competitive funding.
7. Provide secure storage of the isotopes and radioactive materials according to MAGATE
standards.
8. Providing touristic and recreation services
Key performance indicators (KPI) for organizational performance evaluation
The national lab is guided by a sharp programmatic vision, by a strategic plan formed by this
vision, and by a constant striving for managerial excellence and effectiveness in implementing the
plan. A systematic program to refine work processes is underway with the aim of achieving the
greatest programmatic output for a given funding level. Management has renewed their efforts to
continuously strengthen a culture of high performance that extends to all areas of work, and
underscores the importance of safe operation as a core institutional value.
Among the major KPIs to be used to evaluate the national lab performance are:


Number of publications in the peer reviewed journals each year and the sum of the impact
factors of the journals.
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Number of citations made to publications of national lab employees made in the assessed
year.



Number of master and PhD students, defends of PhD theses.



The ratio of the numbers of employees under 35 years old to number of employees above
70 years old.



The percent of the funds spent to the new equipment and materials relative to the total
budget.



The percent of funds spent on business travel relative to the total budget. The percent of
funds spent for repairs relative to the total budget.



Total income from high technology services.



Number of new agreements with Armenian and international organizations.
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ATTACHMENT 3. The Board of Trustees of AANL
1. N. Yeritsyan – Deputy president of Central Bank of RA (Executive board member)
2. K. Harutyunyan – Deputy minister of Science and Education (Board member)
3. S. Harutyunyan - Chairman of the State Committee on Science (Board member)
4. A. Ghukasyan – Chief executive officer of “Byblos Bank Armenia” CEO (Board member)
5. A. Papoyan - Director of Institute for Physical Research of the National Academy of
Sciences of Armenia (Board member)
6. Kh. Nerkararyan – Professor at Faculty of radio physics of Yerevan Physics Institute
(Board member)
7. Z. Baghdasaryan – The President and CEO of “Tahoe Associates”, a private investment
entity in USA (Board member)
8. A. Kaplanyan - The Chief Executive Officer of Memoir Systems (Board member)
9. R. Strauch - Chairman of The Roda Group (Board member)
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ATTACHMENT 4. Election of the AANL Scientific Council and it’s Governing Body
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ATTACHMENT 5. Attestation of AANL Scientific and Engineering Personnel

²²¶È-áõÙ ·ÇïÝ³Ï³ÝÝ»ñÇ áñ³Ï³íáñÙ³Ý ·áñÍÁÝÃ³óÇ µ³ñ»É³íáõÙÁ Ý³Ë³ï»ëí³Í
¿ ÐÐ Ï³é³í³ñáõÃÛ³Ý ÏáÕÙÇó Ñ³í³ÝáõÃÛ³Ý ³ñÅ³Ý³ó³Í ÙÇç³½·³ÛÇÝ ·Çï³Ï³Ý
ËáñÑñ¹³ïáõÝ»ñÇ ³é³ç³ñÏÝ»ñáõÙ: Ð»ï¨³µ³ñ, Ñ³ßíÇ ³éÝ»Éáí ³Û¹ ³ëå³ñ»½áõÙ
Ñ³Ù³ßË³ñÑ³ÛÇÝ É³í³·áõÛÝ ÷áñÓÁ, ²²¶È Ðá·³µ³ñÓáõÝ»ñÇ ËáñÑñ¹Á Ùß³Ï»É ¿
ÇÝëïÇïáõïÇ Ñ³Ù³ñ ²²¶È ·Çï³ßË³ïáÕÝ»ñÇ áñ³Ï³íáñÙ³Ý ÁÝÃ³ó³Ï³ñ·, áñÁ
Ï³é³í³ñáõÃÛ³Ý áñáßáõÙÇó µËáÕ, ³ÛÝ Ù³Ýñ³Ù³ëÝáÕ Çñ³í³Ï³Ý ³Ïï ¿, ãÑ³Ï³ë»Éáí
³í»ÉÇ µ³ñÓñ Çñ³í³Ï³Ý áõÅ áõÝ»óáÕ ³Ïï»ñÇÝ:
Ðá·³µ³ñÓáõÝ»ñÇ ËáñÑáõñ¹Á Çñ 2016Ã.-Ç ÑáõÝÇëÇ 10-Ç ÝÇëïáõÙ Ñ³ëï³ï»ó
áñ³Ï³íáñÙ³Ý ÁÝÃ³ó³Ï³ñ·Á, áñÁ µËáõÙ ¿ ³½·³ÛÇÝ É³µáñ³ïáñÇ³ÛÇ ÁÝ¹áõÝí³Í
é³½Ù³í³ñáõÃÛáõÝÇó: àñå»ë Ýáñ Ï³ñ·³íáñáõÙ Ñ³Ý¹Çë³ÝáõÙ ¿ ÐÐ Î¶ Ý³Ë³ñ³ñáõÃÛ³Ý
Ñ³ëï³ï³Í «¶Çï³Ï³Ý ·áñÍáõÝ»áõÃÛ³Ý ³ñ¹ÛáõÝ³í»ïáõÃÛ³Ý óáõó³ÝÇßÇ áñáßÙ³Ý
Ù»Ãá¹³µ³ÝáõÃÛ³Ý û·ï³·áñÍáõÙÁ áñ³Ï³íáñÙ³Ý ÁÝÃ³ó³Ï³ñ·áõÙ (ÐÐ Î¶ Ý³Ë³ñ³ñÇ
2016 Ã. ÑáõÝÇëÇ 15-Ç N 645-²/2 Ññ³Ù³Ýáí Ñ³ëï³ïí³Í «¶Çï³Ï³Ý ·áñÍáõÝ»áõÃÛ³Ý
³ñ¹ÛáõÝ³í»ïáõÃÛ³Ý óáõó³ÝÇßÇ áñáßÙ³Ý Ù»Ãá¹³µ³ÝáõÃÛáõÝ):
Ðá·³µ³ñÓáõÝ»ñÇ ËáñÑáõñ¹Á ùÝÝ³ñÏ»ó ÑÇßÛ³É ÁÝÃ³ó³Ï³ñ·Á` ¹ñ³ í»ñ³µ»ñÛ³É
³ÝÏ³Ë Çñ³í³µ³Ý³Ï³Ý »½ñ³Ï³óáõÃÛ³Ý Ñ»ï ÙÇ³ëÇÝ: Æñ³í³Ï³Ý »½ñ³Ï³óáõÃÛáõÝÁ
Ñ³ëï³ïáõÙ ¿, áñ áñ¨¿ Ñ³Ï³ëáõÃÛáõÝ ·áÛáõÃÛáõÝ ãáõÝÇ ·áñÍáÕ ûñ»Ýë¹ñáõÃÛ³Ý ¨
Ðá·³µ³ñÓáõÝ»ñÇ ËáñÑñ¹Ç ÏáÕÙÇó Ñ³ëï³ïí³Í áñ³Ï³íáñÙ³Ý ÁÝÃ³ó³Ï³ñ·Ç ÙÇç¨:
²Û¹áõÑ³Ý¹»ñÓ, ÐÐ Î³é³í³ñáõÃÛ³Ý 3 ÑáÏï»Ùµ»ñÇ 2001 Ãí³Ï³ÝÇ N 935
áñáßÙ³Ùµ ë³ÑÙ³Ýí³Í ·Çï³Ï³Ý Ï³¹ñ»ñÇ áñ³Ï³íáñÙ³Ý Ï³ñ·Á ·ÉË³íáñ³å»ë
ÑÇÙÝí³Í ¿ ëáí»ï³Ï³Ý Å³Ù³Ý³Ï³ßñç³ÝÇ Ï³ÝáÝ³Ï³ñ·Ç íñ³ ¨ ó³ÝÏ³ÉÇ ¿ í»ñ³Ý³Û»É:
Î³é³í³ñáõÃÛ³Ý 2001 Ãí³Ï³ÝÇ áñáßáõÙÇó (³ÛëáõÑ»ï áñáßáõÙ) ³Ýó»É ¿ 15 ï³ñÇ ¨
³Ûëûñí³ å³ÛÙ³ÝÝ»ñáõÙ Ýñ³ ÏÇñ³ñÏáõÙÁ µ»ñáõÙ ¿ µ³½Ù³ÃÇí Ñ³Ï³ëáõÃÛáõÝÝ»ñÇ`
²é³çÇÝÁ – áñáßÙ³Ý Ù»ç µ»ñí³Í ·Çï³Ï³Ý å³ßïáÝÝ»ñÇ µ³½Ù³ù³Ý³Ï ó³ÝÏÁ Ï³ñáÕ
¿ ãÑ³ÙÁÝÏÝ»É áñ¨¿ ·Çï³Ï³Ý Ï³½Ù³Ï»ñåáõÃÛáõÝáõÙ ·áñÍáÕ å³ßïáÝ³ó³ÝÏÇ Ñ»ï, áñÁ
å³ÛÙ³Ý³íáñí³Í ¿ ïíÛ³É Ï³½Ù³Ï»ñåáõÃÛ³Ý ³é³ç³¹ñí³Í ËÝ¹ÇñÝ»ñáí ¨ ÁÝ¹Ñ³Ýáõñ
é³½Ù³í³ñáõÃÛ³Ùµ:
úñÇÝ³Ï` Ñ³ïí³Í ÐÐ ì»ñ³ùÝÝÇã ¹³ï³ñ³ÝÇ 2013 Ãí³Ï³ÝÇ ³åñÇÉÇ 3-Ç ÝÇëïÇ
áñáßáõÙÇó “Ü»ñÏ³ÛáõÙë ÐÐ-áõÙ ãÏ³Ý Çñ³í³Ï³Ý ³Ïï»ñ, áñáÝù ë³ÑÙ³ÝáõÙ »Ý ·Çï³Ï³Ý
Ï³½Ù³Ï»ñåáõÃÛáõÝÝ»ñáõÙ å³ñï³¹Çñ å³ßïáÝÝ»ñÇ ³Ýí³Ý³ó³ÝÏ ¨ Ñ³ïÏ³å»ë
·ÉË³íáñ ·Çï³ßË³ïáÕÇ å³ßïáÝ ë³ÑÙ³Ý»Éáõ å³ñï³¹Çñ å³ÛÙ³Ý”:
ºñÏñáñ¹Á` àñáßÙ³Ý Ù»ç µ³ó³Ï³ÛáõÙ ¿ ·Çï³ßË³ïáÕÇ ·áñÍáõÝ»áõÃÛ³Ý
³ñ¹ÛáõÝ³í»ïáõÃÛáõÝÁ µÝáñáßáÕ ûµ»ÏïÇí óáõó³ÝÇßÝ»ñÇ ë³ÑÙ³ÝáõÙÁ, áñÁ µ»ñáõÙ ¿
Ï³Ù³Û³Ï³ÝáõÃÛáõÝÝ»ñÇ:
ì»ñçÇÝ
ï³ëÝ³ÙÛ³ÏáõÙ
³ÝÑ³ï
·ÇïÝ³Ï³ÝÝ»ñÇ
Ñ»ï³½áï³Ï³Ý ·áñÍáõÝ»áõÃÛ³Ý ù³Ý³Ï³Ï³Ý ã³÷Ù³Ý Ù»Ãá¹Ý»ñÁ (¶Çï³ã³÷áõÃÛáõÝ)
É³ÛÝ³ï³ñ³Í û·ï³·áñÍíáõÙ »Ý ÇÝãå»ë ³ßË³ñÑáõÙ, ³ÛÝå»ë ¿É Ð³Û³ëï³ÝáõÙ (ï»ë` ÐÐ
Î¶ Ý³Ë³ñ³ñÇ 2016 Ã. ÑáõÝÇëÇ 15-Ç N 645-²/2 Ññ³Ù³Ýáí Ñ³ëï³ïí³Í «¶Çï³Ï³Ý
·áñÍáõÝ»áõÃÛ³Ý ³ñ¹ÛáõÝ³í»ïáõÃÛ³Ý óáõó³ÝÇßÇ áñáßÙ³Ý Ù»Ãá¹³µ³ÝáõÃÛáõÝ), áñáÝù,
¹Åµ³Ëï³µ³ñ, ³ñï³óáÉí³Í ã»Ý áñáßÙ³Ý Ù»ç: ÐÇñßÇ óáõóÇãÁ (H index) Ñ³í³ÏÝáõÙ ¿
³í»ÉÇ ûµÛ»ÏïÇí ·Ý³Ñ³ï³Ï³Ý ï³Éáõ ·ÇïÝ³Ï³ÝÝ»ñÇ ·áñÍáõÝ»áõÃÛ³ÝÁ: òáõóÇãÁ
ÑÇÙÝí³Í ¿ ·ÇïÝ³Ï³ÝÇ Ññ³å³ñ³ÏáõÙÝ»ñÇ ¨ ³Û¹ Ññ³å³ñ³ÏáõÙÝ»ñÇ íñ³ Ï³ï³ñí³Í
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ÑÕáõÙÝ»ñÇ ÁÝ¹Ñ³Ýáõñ Ñ³ßí³ñÏÇ íñ³:
¶ïÝáõÙ »Ýù, áñ Ðá·³µ³ñÓáõÝ»ñÇ ËáñÑñ¹Ç ÏáÕÙÇó ÁÝ¹áõÝí³Í ÁÝÃ³ó³Ï³ñ·Ç
ÏÇñ³éáõÙÁ Ï³ñ¨áñ ·áñÍáÝ ÏÑ³Ý¹Çë³Ý³ ²½·³ÛÇÝ É³µáñ³ïáñÇ³ÛÇ ·Çï³ï»ËÝÇÏ³Ï³Ý
Ñ»ï³·³ ³é³çÁÝÃ³óÇ Ñ³Ù³ñ: ¶ÇïÝ³Ï³ÝÝ»ñÇ áñ³Ï³íáñÙ³Ý ÁÝÃ³ó³Ï³ñ·Á
ë³ÑÙ³Ý»É ¿ Ðá·³µ³ñÓáõÝ»ñÇ ËáñÑáõñ¹Á ÐÐ ·áñÍáÕ ûñ»Ýë¹ñáõÃÛ³ÝÁ áñ³Ï³íáñÙ³Ý
ÁÝÃ³ó³Ï³ñ·Ç Ñ³Ù³å³ï³ëË³ÝáõÃÛ³Ý í»ñ³µ»ñÛ³É ³ÝÏ³Ë Çñ³í³Ï³Ý Ï³ñÍÇùÇ
ÑÇÙ³Ý íñ³:
2016Ã. û·áëïáë-ë»åï»Ùµ»ñ ³ÙÇëÝ»ñÇÝ ².Æ. ²ÉÇË³ÝÛ³ÝÇ ³Ýí³Ý ³½·³ÛÇÝ
·Çï³Ï³Ý É³µáñ³ïáñÇ³ÛáõÙ Çñ³Ï³Ý³óí»ó Ñ»ñÃ³Ï³Ý (³Ù»Ý 5 ï³ñÇÝ Ù»Ï)
·ÇïÝ³Ï³ÝÝ»ñÇ áñ³Ï³íáñÙ³Ý ·áñÍÁÝÃ³óÁ:
1. ²Û¹ ÁÝÃ³óùáõÙ ³ï»ëï³íáñáõÙ »Ý ³Ýó»É ÁÝ¹Ñ³Ýáõñ 75 ·ÇïÝ³Ï³Ý, ³Û¹ ÃíáõÙª
³) ²é³ç³ï³ñ ·Çï³ßË³ïáÕ - 12
µ) ²í³· ·Çï³ßË³ïáÕ - 22
·) ¶Çï³ßË³ïáÕ – 41
2. ²ï»ëï³íáñÙ³Ý Ñ³ÝÓÝ³ÅáÕáíÇ ³é³ç³ñÏáí ÷áË³¹ñí»É »Ýª
³) ²í³· ·Çï³ßË³ïáÕÇ å³ßïáÝÇó ³é³ç³ï³ñ ·Çï³ßË³ïáÕÇ – 7
µ) ¶Çï³ßË³ïáÕÇ å³ßïáÝÇó ³í³· ·Çï³ßË³ïáÕÇ – 9 (áñáÝóÇó 7-Á 30 - 37
ï³ñ»Ï³Ý Ñ³ë³ÏÇ):
3. 75 ·Çï³Ï³Ý ³ßË³ïáÕÝ»ñÇ ³ßË³ï³í³ñÓÇ ¹ñáõÛù³ã³÷»ñÁ µ³ñÓñ³óí»É »Ý:
²ï»ëï³íáñÙ³Ý Ñ³ÝÓÝ³ÅáÕáíÇ Ñ³ëó»ÇÝ áñ¨¿ µáÕáù Ï³Ù ¹Å·áÑáõÃÛáõÝ ãÇ »Õ»É£
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ATTACHMENT 6. List of Winners of the Best Scientific Papers Competition
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ATTACHMENT 7. CERN Collaboration Agreements and Directors Opinion on CERN
Activities
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On the Participation of the AANL groups in the LHC (CERN) experiments
CERN has made major contributions to our basic knowledge of the world we are living in.
That itself is a major cultural achievement, and it has taught us much about how we have arrived
at this point in history: right from the moment it all began, 13.6 billion years ago.
CERN’s second major area of impact is the education, having educated many generations of
top-level physicists, engineers and technicians. Thus CERN as well is providing skilled people to
advance the economies of collaborating nations
A third important contribution of CERN is the innovation that results from research that
requires technology at levels and in areas where no one has gone before. The best-known example
of CERN technology is the World Wide Web, magnet technology, cryogenics, electronics,
detector technology and statistical methods. Advanced of the photon and lepton detection have
had profound impact in medical imaging.
CERN is increasingly taking a proactive approach towards transferring its innovation,
knowledge and skills to society and provides low-entry-threshold mechanisms for companies to
engage with CERN technology.
The Large Hadron Collider (LHC) resumed operation (run 2) in end of April 2016 after the
year-end technical stop (YETS) started in December 2015. During YETS 18 magnets in the Super
Proton Synchrotron (SPS) were changed; an extensive campaign to identify and remove thousands
of obsolete cables was performed; 12 LHC collimators have been dismantled and reinstalled after
modification of the vacuum chambers and others.
The YETS also gave the experiments the opportunity to carry out necessary repairs and
maintenance work with their detectors. In particular, this included fixing the ATLAS vacuumchamber bellow and cleaning the cold box at CMS, which had caused problems for the
experiment’s magnet during 2015.
The goal of this second part of Run 2 is to reach 2700 bunches per beam at 6.5 TeV and with
nominal 25 ns spacing. In 2016, the focus of the operators will be on ensuring maximum
availability of the machine to discover new physics beyond the Standard model. The goal is to
reach an integrated luminosity of around 25 inverse femtobarns (fb–1), up from the 4 fb–1 reached
by the end of 2015. One fb–1 corresponds to around 80 million collisions.
The 13TeV data open up a new kinematic region of investigation. The final states observed
from hard scattering tell a story of which partons participated in the collisions: e.g. top-quark
production is related to the gluon composition of the proton, whereas Z-boson production provides
insight into the quark sea, and W-boson production on the relationship between the valence quarks.
Via hard scattering, one can also test the predictions of perturbative QCD – a key component of
the Standard Model.
At 13 TeV centre-of-mass energy, new particles heavier than 1–2TeV could be produced over
10 times more frequently than during Run 1 (8 TeV). The perfect candidate analysis for these data
is the search for resonances in the diphoton final state. Preliminary results for this search, shown
by CMS and ATLAS in December 2015, generated significant interest within the HEP community
because of a simultaneous excess of data with respect to the expected background seen by both
experiments at a diphoton mass of about 750GeV. However, only additional data will tell us
whether this is an early sign of new physics.
The ALICE collaboration has found a clear signal for what appears to be photoproduction of
J/ψ mesons, the lowest vector state of charmonia in collisions with significant nuclear (Pb nuclei)

54

overlap.
ATLAS (2900 scientists including 1000 students)
Atlas Spokesperson (Dave Charlton), Resources Coordinator (Fido Dittus)
The agreement with ATLAS was signed confirming that 2 technicians and one computer
engineer (non staff YerPhI employees) will work for ATLAS experiment till 12/31 2016. The
Atlas group is the bigger one among CERN YerPhI groups; unfortunately after passing of
Hakobyan Hrachiya we have problems with nominating of group leader. After discussions with
ATLAS leadership I decided to nominate as ATLAS group leader for 2016 Sargsyan Laura. For
2017 we have to consider one of our young post-docs experienced with the LHC physics to be
nominated as a group leaders for ATLAS (later also for all three LHC experiments we are
collaborating). This will partly solve problem with the young qualified people leakage from
Armenia. New young leaders will pass the most essential for modern HEP experiments knowledge
to the next generations (master diploma and PhD students) in order to provide high level of our
collaboration with CERN in future (next 15 years at least).
For clarification and control of the Yerevan-ATLAS account I nominate Kotzinian Aram as a
Team Account Manager (TAM). The debt of YerPhI contribution to ATLAS experiment was
waved and fee of 6,000 SF will be paid to YerPhI-Atlas account. This money were already used
for equipping experimental class for ATLAS students in Yerevan. Yerevan ATLAS group will
participate in 4 working packages, see updated agreement with ATLAS experiment above.
SMC experiment
RDMS-CMS 283 members from 27 Russian and Dubna Member State institutions created an
organizational structure providing the necessary strength to take responsibility for the construction
of detectors for CMS and appear as a single scientific body.
Russia and Dubna Member States CMS collaboration is going to concentrate the most of its
efforts at design optimization, building commissioning and operation of substantial part of the
CMS detector in following areas:


Endcap Hadron calorimeters,



Forward muon station MF1,



Electromagnetic calorimeter based on PWO crystals,



Preshower,



Forward calorimeters,



MSGCs for Central tracker,



First Level Trigger and Data Acquisition.

CMS Spokesperson Tiziano Campores, Deputy Kersten Borras,
Spokesperson of CMS collaboration Igor Golutvin;
Viktor Matveev, Head of the collaboration board, representative of JINR at Resource Review
Board (RRB) meeting.
CMS Yerevan group (group leader Sirunyan A.) activity encompasses CASTOR calorimeter
calibration and data analysis, proposal of optimization of the segmentation of the front-end hadron
calorimeter for the phase 2 LHC upgrade (2024) and others. Unfortunately 2 postdocs involved in
CERN experiments simulations and data analysis do not participate in the YerPhI experiments and
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have only nominal connections with institute activities. No knowledge transfer from CERN to
YerPhI is visible. If we do not interest young scientists working in the international collaborations
in domestic research they will leave when find appropriate contracts abroad. Many institutions
collaborating at CERN open postdoc positions and it is only question of time when our postdocs
win one of these positions. To prevent this “leakage” we need to nominate new yang group leaders
for the YerPhI LHC groups.
CMS debt and financial situation will be clarified after I meet with RDMS spokesperson.
ALICE
Alice Spokesperson Paolo Giubellino, new elected Spokesperson Federico Antinori,
Chairperson of the financial board Adriana Telesca
ALICE group (group leader Grigoryan A.) was involved in GRID computing and optimization
of GRID infrastructure. ALICE-GRID node is functioning at YerPhI.
However, present tendency of computing do not favor GRID bright future. More and more
collaborations are turning to CLOUD computing. Of course, the existent infrastructure will be
supported by CERN, however future of GRID is depending on the successes of the ALIEN
platform development. Therefore, I do not foresee successful continuation of GRID activity. The
ALICE leadership is interested in participation of the YerPhI-ALICE group in track reconstruction
task. Responsible of this task is our former employee Shahoyan Ruben, now CERN staff member.
He is interested in teaching and incorporating in his group YerPhI-ALICE group members.
Another activity of the YerPhI-ALICE group is connected in analysis of di-muon final states.
However, this work needs huge simulations and I do not see experts capable of this sophisticated
work.
The debt of ALICE group is largest among our CERN groups. I have to understand how funds
that were allocated on the Yerevan-Alice account are spent. I was told that most of the funds are
charity, however why not to use this charity for closing ALICE debts?
BEAMS department
Head of Department: P. Collier; Deputy: M. Lamont
In beams department we have one YerPhI employee. According to agreement signed in 2015
CERN transfer salary to Sargsyan Laura and also salary for student that performs her duties when
she is abroad.
COMPASS experiment (~240 collaborators from 13 countries and 22 institutes)
Present: Spokespersons of COMPASS Collaboraion Gerhard Mallot (CERN) and Oleg Denisov
(Torino),
COMPASS is the oldest of still running fixed target experiment (more than 25 years) at CERN.
Main goal of COMPASS is the study of (UN) polarized nucleon structure in deep inelastic
scattering of polarized muons and study of hadron spectroscopy with pion and proton beams. With
muon beam, COMPASS obtained very important results on the parton distributions in nucleon.
New physics program of COMPASS was discussed during International Workshop "Beyond
2020" (CERN, February 2016). The possibility of delivering anti-proton and kaons beams from
CERN SPS opens a new and unique opportunities for better studies of nucleon structure and
hadron spectroscopy.
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The leading role of Armenian physicists (Aram Kotzinian and Bakur Parsamyan) in
COMPASS physics program development, data analysis and physical inference was underlined
by the spokespersons.
Standard monthly subsistence payments at CERN vary from 4100 to 5200 SHF (1 SHF ~ 1EU).
2 technicians and one computer engineer (ATLAS) get whole year subsistence. For each ATLAS
employee collaboration transfers to Yerevan-ATLAS account (T226800) 2,000 SHF, now there is
13,794.66 SHF.
Beam department transfer each month 400 SHF for salary paid by YerPhI to computer engineer
and for student hired as substitute.
The Yerevan-Alice account is formed by the donations of Gulbenkyan foundation and Swiss
Armenians, now the balance of T243700 account is 1,254.68 SHF.
Additionally for the visitors from Armenia LHC collaborations allocate funds equivalent to
1.5-2 month allowance. This money is distributed between visitors according to collaboration
spokespersons and RDMS spokesperson agreement with YerPhI group leaders.
The price of accommodation at CERN varies fro 16 to 35 EU.
Using opportunity to participate in CERN-RRB-2016 I met with LHC and COMPASS
experiments spokespersons. Armenia participation is highly appreciated, however several
problems exist: group leaders rather excessive age, lack of students, rather weak activity of the
Armenian scientists in collaboration commissions and in scientific papers preparation, and absence
of special topics where our scientists are among collaborations leaders. Also there is a debt of in
Armenia contribution to CERN. For Armenia as developing country it is very important to use the
possibilities offered by CERN in education, industrial development and innovation. Unfortunately,
our use of these possibilities is far from being satisfactory.
We agree with collaboration leaders to pay much more attention to participation of young
scientists and students in instrumentation and data analysis. I promise to organize data analysis
groups in our IT department and support it with new servers and large memory storage and spent
for it a part of our current CERN funding.
I brought to LHC financial coordinators attention on the World Bank regulation concerning
Armenia. According to the World Bank, Armenia has a level of the lower middle-income country,
which imply for Armenia the 51.2% reduction of any fees payed in International Organizations.
A letter to Director General of CERN Dr. Fabiola Gianotti is send suggesting take into account
this World Bank regulation.
Dr. Gianotti as well as Dr. Elsen, who is the Chair of the RRB recommend to negotiate with
LHC collaborations (independent entities from CERN) for the reducing of the fees. This, ATLAS,
CMS (via RDMS-CMS) and ALICE group leaders should as soon as possible start negations for
reducing the fees.
The business trips in 2016 should be organized with transparent justification of all financial
sources, including YerPhI support, personal allowance from CERN and YerPhI-LHC accounts.
Group leaders should present the annual plan of visits for whole group with scientific goals and
financial justification, including all sources of support, collaboration debts and request of funds
from institute. Only after approval of the plan, visits will be actualized according to update
regulation of business trips to CERN and assign YerPhI-LHC group leaders to start negotiations
with LHC collaborations for reducing fees (responsible for updating Taroyan and Mikaelyan).
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If positive result will not be achieved YerPhI will significantly cut CERN activities. In any case,
a new agreement with CERN should be prepared and signed.
The most efficient way to keep our postdocs in institute is to actively include them in the
ongoing research in YerPhI. Of course, experiments should be internationally competitive.
Calibration of detectors for another party experiment could not attract yang scientists participating
in world-largest experiments at LHC. Thus, having competitive and interesting experiment at
YerPhI is of vital importance. The ongoing experimental program on high-energy physics in
atmosphere is an example of such a program. It use modern particle detectors and electronics;
Cosmic Ray division (CRD) of YerPhI is world leader in this very fast developing scientific
domain. CRD seminars now attract physicists from almost all YerPhI departments. Aragats
particle “accelerator” provides many tens of interesting events each year; research results
exploring new physics are published in journals with high impact factor; the annual conference on
this topic hold in Nor Amberd attracts many researchers worldwide.
Due to continuous shrinking of YerPhI staff and mean-age physicists “catastrophe”
concentration on the topic where Armenian physicists have historical and modern advantage seem
to be reasonable and timely. The formal collaboration creation is now under consideration.
Another option is program of experiments in low energy nuclear physics. However, providing
of 18 MeV proton beam from IBA medical accelerator is delayed and is doubtful if YerPhI
physicists can reach level of world leaders in this domain. However, we will keep this option open
and will educated master students for experiments in low-energy nuclear physics.
The master courses on experimental physics started in YerPhI are the best way to educate
students and to attach them to experimental work in YerPhI. However to attract students we need
to select experiments having internationally recognized importance and broad collaboration or at
list having such perspectives. Among experiments having international impact and unique
conditions we select ongoing research on high-energy physics in atmosphere on high altitude
research stations, experiments planned in low background underground laboratory, medical
isotopes production, LIDAR (Light Detection And Ranging) construction. We started to
modernize computing and networking equipment in the framework of new-established IT
department. We declare 2 calls for hiring qualified personnel for data analysis group in IT
department. Appropriate lessons are hold to prepare students to perform diploma theses using
mentioned facilities. Working with modern equipment and obtaining world-class result as we
hope, will facilitate their joining to experimental work in YerPhI and in Armenia, what was the
goal of the program started in YerPhI 5 years ago. This will be more efficient way for keeping
young scientists in Armenia comparing with specially preparing students only for international
collaborations.
We have many examples that students working only abroad are using this opportunity to get
post-doc positions in other institutions and very rarely return to home institution.
A.Chilingarian
10 June, 2016
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ATTACHMENT 8. Establishing an Institutional Partnership between DESY and YerPhI
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ATTACHMENT 9. MES-BMBF Call for the Establishment of the Armenian-German
Institutes Partnership
Appendix 1
Ministry of Education and
Science RA

MES-BMBF Call For the
Establishment of the
Armenian-German Institutes
Partnership

German Federal Ministry of
Education and Research

Project code
(filled at SCS)
Project title: Establishing an Institutional partnership between DESY and YerPhI
Research area: Astroparticle physics, High Energy Physics in the Atmosphere
Keywords: Imaging Atmospheric Cherenkov Telescopes, Very High Energy Gamma Ray
Astronomy, Cherenkov Telescope Array (CTA), atmospheric monitoring, atmospheric particle
acceleration, LIDAR sensing, particle detectors, fast electronics, multivariate visualization
Armenian project coordinator:

German project coordinator:

Title/position/degree: Prof. A.Chilingarian

Title/position: Dr J Knapp

Institution:

Institution:

A.Alikhanyan national laboratory

Deutsches Elektronen-Synchrotron (DESY)

(Yerevan Physics Institute)

Telephone: +37410352041

Telephone: +49 33762 77349

E-mail: chili@aragats.am

E-mail: johannes.knapp@desy.de

Project Summary (up to 500 words)
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ATTACHMENT 10. Case for Support: Global Coordination of Atmospheric Electricity
Measurements (GloCAEM)

Background and Scientific Rationale
Earth’s electrical environment has been studied since the 1750s but its more recent applications
to clouds and climate highlight the incompleteness of our understanding, in part due to lack of
suitable global measurements. Research has shown that Earth has a “Global atmospheric Electric
Circuit” (GEC), through which charge separation in thunderstorms sustains large scale current
flow around the planet and into fair weather regions (e.g. Rycroft et al, 2000). The GEC sustains
the fair weather electric field, which is present globally in regions which are not strongly
electrically disturbed by weather or pollution, and can be measured routinely at the surface using
well established instrumentation such as electric field mills (e.g. Nicoll, 2012). Measurements of
electric field are fundamental to our understanding of how thunderstorm activity may be varying
within our changing climate, which is something that cannot at present be assessed by global
lightning networks (due to changes in sensitivity of the lightning networks over time). The global
nature of the GEC means that in order to fully understand the processes within the circuit, many
measurements must be made at different locations around the world.
Significance of international collaboration to project
Investigating the scientific questions posed in the previous section requires the collaboration
of scientists around the world and cannot single handedly been achieved by any one research
group, nor at the national level. International cooperation in terms of data sharing is essential to
understand the global nature of atmospheric electricity, which, as mentioned previously has
received renewed interest in recent years in terms of its effect on aerosol and cloud microphysics.
To date no global network of fair weather atmospheric electricity measurements has ever existed,
therefore, given the growing number of groups now involved in atmospheric electricity
monitoring, such a proposal is timely. The need for an international network is clear from the
strong letters of support by a number of project partners and it is expected that once formed, the
network will attract many more researchers who are actively making fair weather atmospheric
electricity measurements. From the 6 project partners and the University of Reading, it will be
possible to collate electric field measurements from at least 12 different worldwide locations, the
likes of which has never before been attempted. The international network will provide a forum in
which focused discussion on measurement techniques, including standardization of practices,
instrumentation and calibration, as well as definition of fair weather conditions, can take place, as
well fostering future scientific collaboration beyond the end of the project.
Contributions from Project Partners
The following section details the various project partners involved in the proposal who have
committed to becoming actively involved in the network, either through provision of data, staff
time, or computer resources:




Russian Academy of Science (Russia): Prof. Eugene Mareev
Interdisciplinary Center Herzliya (Israel): Prof. Yoav Yair
Democritus University of Thrace (Greece): Assoc. Prof. Konstantinos Kourtidis
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University of Evora (Portugal): Dr Hugo Gonçalves Silva
Polish Academy of Science (Poland): Dr Anna Odzimek and Dr Mareck Kubicki
Aragats Observatory (Armenia): Prof. Ashot Chilingarian
Network Legacy

The main legacy of the project will be the data archive that has been generated as a result of
the international collaboration of the project partners, which will ensure the long term preservation
of rare atmospheric electrical data. Secondly, the community of researchers which have been
brought together as a result of the network will provide ample opportunity for many future long
term scientific collaborations. Only through a dataset such as this will studies on the global
influence of space weather events on atmospheric electricity be possible, and short term variations
in the global electric circuit (on the scale of minutes and hours) relevant to clouds will be able to
be investigated in detail for the first time. During the second workshop a strategy to ensure the
continuation of the network will be agreed upon, such as setting up an international society or
organising sessions at conferences, which will prolong the life of the project beyond its proposed
end date.

ATTACHMENT 11. List of AANL Seminars 2016
The ALICE Muon Physics: selected items from the current analyses, and future perspectives by
Antonio Uras
Optimization of Back Hadron Calorimeter segmentation using tagging jets registration properties
in VBF H->ττ process by A. Tumasyan
Pseudorapidity distributions of charged particles in proton-proton collisions by the CMS and
TOTEM experiments by V Khachatryan.
Study of coherent hadron-antihadron photoproduciton on deuterium with CLAS by Yeranuhi
Ghandilyan
KOMAC accelerator facility (Korea): precise out-vacuum proton beam monitoring system based
on vibrating wire by Suren Harutyunyan
Common problems of Space Weather by Jean Lilensten
Extreme light infrastructure nuclear physics (ELI-NP): present status and perspectives by
Dimiter Balabanski
Testing General Relativity with LARES satellite by Vahagn Gurzadyan
Vector mesons polarization vs color transparency by Sergey Gevorgyan
Experimental hint for gravitational CP violation by Vahagn Gharibyan
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ATTACHMENT 12. List of Young Scientists/Students Who Were Supported For
Participating In Conferences And Summer Schools in 2016
Vachik Khachtryan
Vardanush Papikyan
Hripsime Mkrtchyan
Narine Manukyan
Roza Avetisyan
Vahan Hovhannisyan
Tigran Karapetyan
Vahagn Ivanyan
Hayk Gevorgyan
Gevorg Nazaryan
ATTACHMENT 13 . List of The PhD Theses Defended in AANL ( 2016)
Name

Academic
Degree

Title of PhD and supervisor’s name

Shamamyan Anahit

Phd

“Peculiarities of the undulator radiation of charged particles and
beams with modulated density”
Supervisor: Dr. L. Gevorgyan

Harutyunyan
Gevorg

PhD

“Accelerator based methods of Technetium99m production –
target preparation and processing and beam monitoring
technologies”
Supervisor: Dr. A. Avetisyan

Gyurjinyan Armen

PhD

“Studying atomic nuclei based on symmetry and clusters
models”
Supervisor: Academician R. Avagyan

Ghandilyan
Yeranuhi

PhD

“Coherent photoproduction of proton anti-protn pair on
deuterium with CLAS”
Supervisor: Dr. S. Stepanyan

Also 2 Doctor of science thesis were defended in 2016 by Sargsyan Gor and Oganesyan Koryun
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ATTACHMENT 14. The List of YerPhI PhD and Master Students
òáõó³Ï
01.01.16
². Æ. ²ÉÇË³ÝÛ³ÝÇ ³Ýí³Ý ³½·³ÛÇÝ ·Çï³Ï³Ý É³µáñ³ïáñÇ³

²ëåÇñ³ÝïÝ»ñÁ

²éÏ³ áõëáõóáõÙ
1. ¶ÛáõñçÇÝÛ³Ý ²ñÙ»Ý ì³ñ¹³ÝÇ

2013-2016

è. ²í³·Û³Ý,

2. Ð³ñáõÃÛáõÝÛ³Ý ¶¨áñ· êáõñ»ÝÇ

2013-2016 ².²í»ïÇëÛ³Ý,

3. ´³µ³ç³ÝÛ³Ý ê³Ý³ë³ñ ¶³ñÝÇÏÇ

2014 – 2017 ².²ÉÉ³Ñí»ñ¹Û³Ý,

4. Ø³ñïÇñáëÛ³Ý Ü³ñ»Ï Ð»ÝñÇÏÇ

2014 – 2017

Ü. ²Ïáåáí,

5. ¾Éµ³ÏÛ³Ý Ð³ÛÏ ì³ã³·³ÝÇ

2014 – 2017 ². Ø³ñ·³ñÛ³Ý,

6. äáÕáëÛ³Ý Ð³ÛÏ èáõµÇÏÇ

2015 – 2018

7. äáÕáëÛ³Ý ¶³µñÇ»É èáõµÇÏÇ

2015 – 2018

Ü. ²Ý³ÝÇÏÛ³Ý,
è.Ø³Ýí»ÉÛ³,

Ð»é³Ï³ áõëáõóáõÙ
1.äáÕáëÛ³Ý ²ñÙ»Ý èáõµÇÏÇ

2012-2016

2.äáÕáëÛ³Ý Ð³ëÙÇÏ èáõµÇÏÇ

2013-2017 ¶. ê³ñÏÇëÛ³Ý,

3. ØÏñïãÛ³Ý ÐéÇ÷ëÇÙ» ì³ñ¹³ÝÇ

2013-2017 ². âÇÉÇÝ·³ñÛ³Ý,

4.²åñ»ëÛ³Ý ºÉ»Ý³ ²Ý¹ñ³ÝÇÏÇ

2014-2018 ². ê»¹ñ³ÏÛ³Ý,

Ø³·ÇëïñáëÝ»ñÁ

²éÏ³ áõëáõóáõÙ
´³¹³ÉÛ³Ý ²Ýáõß ÐáíÇÏÇ

2015 – 2017

¶ñÇ·áñÛ³Ý ²ñÙÇÝ» ²ßáïÇ 2015 – 2017
Ø³ÝÃ³ßÛ³Ý ØÑ»ñ ²ñ³ñ³ïÇ

2015 – 2017

Ø³ÝáõÏÛ³Ý ²Ý¹ñ³ÝÇÏ ²ñÙ»ÝÇ 2015 – 2017
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Ü.Æ½Ù³ÇÉÛ³Ý,

ATTACHMENT 15. Press Releases of AANL in 2016-2017
Press Release N-1, 2016

08 April, Yerevan. Azerbaijan continues attacking Armenia, now in hyperspace: Yerevan
Physics institute site was hacked
On April 8 the Yerevan Physics Institute site has been hacked by the Azerbaijani flags of
different Muslim countries and insulting slogans against Armenians. At this moment YerPhI site
is closed and restoration attempts are carried out. These attacks will not harm the ongoing project
at A.Alikhanian National Lab.

Press Release N-2, 2016

23 May 2016 Prof. Jean Lilensten’s Visit At A. Alikhianian National Laboratory
On these days A. Alikhanian National Science Laboratory is hosting Prof. Jean Lilensten,
research director at the Institut de Planétologie et d’Astrophysique de Grenoble (France) and one
of the founders of the Space Weather discipline in Europe.
On May 23, 2016 prof. Lilensten delivered a lecture titled “Recent advances in auroral physics:
the polar light polarization to the YerPhI master and PhD students. The audience was very
interested in the Sun influence on different aspects of life on the Earth.
Next lecture was held on May 24, 2016 at YerPhI seminar hall and was titled ,,Common
problems of Space Weather,,.
During his visit, prof. Lilensten will visit some of the YerPhI divisions, discuss the cooperation
between two institutes, the possibility of joint master and PhD program. His visits will also include
Nor Amberd and Aragats Research Stations and Sevan.
Cosmic ray Division of YErPhI has an intensive program of the Space Weather research
creating the world-wide network of particle detectors named SEVAN (Space Environmental
Viewing and Analysis Network).
The nodes of SEVAN on Aragats, in Bulgaria, Slovakia and other countries are uninterruptedly
follow Sun to report large eruptions and dangerous solar bursts.
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Fig. 1. YerPhI students and some of young employees at Prof. Jean Lilensten lecture

Fig.2. Prof. Jean Lilensten delivering lecture to YerPhI master and PhD students
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Press Release N-3, 2016

30 May 2016, Yerevan The First Master Courses Thesis Defense At A. Alikhanian National
Laboratory (YerPhI)
On May 30, 2016 the first student Tatevik Sargsyan of Master Courses at YerPhI has defended
her master thesis “Study of elemental composition of obsidian by X-ray fluorescence method”.
The study was performed by using an advanced energy-dispersive X-ray fluorescence
spectrometer ARL QUANT’X, which was commissioned by the help of the State Committee of
Science of RA. The supervisor of this thesis was Dr. Suren Soghomonyan (YerPhI). After listening
to the report of the student, reviewers’ comments and student’s answers, examination commission
assigned a master degree to Tatevik Sargsyan.
Next year 4 master students of YerPhI are going to defend their master thesis at YerPhI.
The primary goal of the Master’s program started at the Yerevan Physics Institute (YerPhI – A.
Alikhanyan National Laboratory) in 2014 was to impart expertise in current research topics based
on a deep knowledge of the fundamentals of experimental physics. YerPhI physicists with broad
international expertise teach research methods, data analysis and modeling, critical evaluation of
scientific findings, and the ability to proceed methodically in high-energy physics and
astrophysics. Building on the knowledge gained during the first two semesters, these abilities were
strengthened during the one-year-long research phase of the third and fourth semesters.
We congratulate Tatevik Sargsyan and wish her fruitful work in this field at the national lab.

Fig. 4. Master thesis supervisor Dr. Suren Soghomonyan makes some comments about the thesis
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Press Release N-4, 2016

1 September 2016, SUMMER SCHOOL AT A. ALIKHANIAN NATIONAL SCIECE
LABORATORY
On August 29 a Summer School titled “High-Energy Physics In Atmosphere And Cosmic
Rays” launched and were carried out from August 29 through September 1 in seminar halls and
teaching classes of A. Alikhanyan National Laboratory – Yerevan Physics Institute (YerPhI).
10 lecturers were introducing the students the hottest topics of cosmic ray and atmospheric
physics, cosmology, applied research and IT technology and others. 20 students from Yerevan
State University, Armenian State Pedagogical University and Armenian State Slavonic University
were participating in this summer school.
During laboratory works, students assembled systems of particle detectors and calculated
proportion of generated medical isotopes.
The last day of school students visited high altitude research station Aragats of YerPhI. On
altitude of 3200 m world-largest center for monitoring of the secondary cosmic rays is located.
Students were being demonstrated the networks of particle detectors registering charged and
neutral components of cosmic rays and other precise equipment for research in the fields of
Galactic cosmic rays, Solar physics, Space Weather and atmospheric physics including
investigations of enigmatic lightning initiation.A.Alikhanyan national lab provides to student
modern experimental facilities encouraging them to be a part of scientific endeavor.
Mission of the National lab includes as one of most important segments anticipates
establishment of the high standards of education in Master and PhD programs for demonstrating
that science and education can really provide development of Armenia. National lab has already
started Master courses in 2014 for physics students. The formal aim of the MSc in Physics is: "To
provide a high quality education in Physics which prepares students for research in an academic
environment, national research laboratories and industry."

Fig 1. YerPhI Director Ashot Chilingarian opens the summer school and delivers the opening lecture.
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Press Release N-5, 2016

6 October 2016, Lightnings and Particle fluxes from the Thunderclouds
Thunderstorms and Elementary Particle Acceleration; Yerevan, Armenia, 3-7 October 2016.
The problem of how lightning is initiated inside thunderclouds is probably one of the biggest
mysteries in the atmospheric sciences. The relationship between thundercloud electrification,
lightning activity, wide-band radio emission and particle fluxes has not been yet unambiguously
established. One of the most intriguing opportunities opened by the observation of the high-energy
processes in the atmosphere (so-called Thunderstorm ground enhancements – TGEs) is their
relation to lightning initiation. Lightnings and TGEs are alternative mechanisms for discharging
of the atmospheric “electric engine” and synchronized observation of both phenomena helps to
understand better the both. To discuss these high-energy phenomena, the conference on
Thunderstorms and Elementary Particle Acceleration was held at the Nor Amberd International
Conference Center of the Yerevan Physics Institute (YerPhI) in Armenia. The Cosmic Ray
Division of YerPhI and Skobeltsyn Institute of Nuclear Physics of Moscow State University
organized the workshop; YerPhI and the Armenian State Committee of Science sponsored it.
Thirty scientists and students from the United States, Germany, Israel, Russia, and Armenia
attended. Presentations focused on observations and models of the high-energy emissions in
thunderclouds; on termination of particle fluxes by lightnings; multivariate observations of
thunderstorm atmospheres from the earth’s surface and from the space; radio emissions produced
by atmospheric discharges and particle fluxes; influence of the Extensive air showers (EASes) on
lightning initiations and others. Discussions covered questions such as the following: Do particle
fluxes initiate lightnings? Do EASes helps to unleash -CG lightnings? Is TGE and TGF currents
competitive with lightning current? What is mechanism of particle flux termination? The
workshop participants agreed that it would be useful to compare vast amount of experimental data
on TGE observed by Armenia, Japanese, Slovakian and USA in various conditions by different
particle detectors to check the models of particle origin in thunderclouds. The presentation slides
and discussion videos are available on the conference website,
http://crd.yerphi.am/Conferences/tepa2016/home .

TEPA 2016 participant
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Press Release N-6, 2017

13 January 2017, International Atomic Energy Agency (IAEA) provides technical support to
YerPhI in organization of Electronic library.
On January 13 YerPhI director A.Chilingarian met with Wei Huang director of Planning,
information and knowledge management department of nuclear energy and Michail Chudakov,
Deputy Director General, head of the department of nuclear energy. Both IAEA leaders express
strong interest in helping YerPhI to establish modern scientific library. IAEA gathers nuclear data,
information and knowledge resources on the peaceful use of nuclear energy and makes it available
to its Member States, contributing to advancing research and development and helping countries
achieve the United Nations Sustainable Development Goals.“The project has not only allowed
YerPhI to acquire and reuse the scientific information, but has also introduced modern
technologies to support the operation of Armenia’s research facilities,” said Zaven Akopov, INIS
coordinator at the IAEA. Installation on the servers of the YerPhI IT department of the digital
repository “Invenio” will not only provide access to YerPhI preprints and other scientific
information, but also provides possibility to develop special data bases with scientific data
collected during experiments in high-energy physics worldwide with participation of YerPhI
physicists and unique data collected at Aragats stations.

The head of IT department of YerPhI N. Akopov and YerPhI director A.Chilingarian visiting IAEA
headquarters in Vienna

More information on https://www.iaea.org/newscenter/news/armenias-physics-researchlegacy-saved-through-pixels
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Press Release N-7, 2017

3 February 2017, A NEW EUROPEAN STRUCTURAL FUNDS RESEARCH PROJECT ON
HIGH-ENERGY PHYSICS IN ATMOSPHERE STARTED IN CZECH REPUBLIC
Prague, 3 February, 2017: The first meeting of the international Scientific Advisory Committee
(SAC) of the project “Research Center of Cosmic Rays and Radiation Events in the Atmosphere,
CRREAT” took place in Řež and Prague on 1-3 February 2017.
The project named “Research Center of Cosmic Rays and Radiation Events in the Atmosphere,
CRREAT” started in December 2016 within the structural funds Operational Programme
Research, Development and Education (Strengthening capacity for high-quality research). The EU
promotes enhancing research and innovation (R&I) teams, infrastructure and capacity to develop
R&I excellence, and promotes establishment of new centers of competence, in particular those of
European interest.
The project is led by the Nuclear Physics Institute (NPI) of the Czech Academy of Sciences
(CAS) and gathers research groups from partner organizations, the Institute of Atmospheric
Physics of the CAS and the Faculty of Electrical Engineering of the Czech Technical University
in Prague The project is gathering around a key international scientist, the project director, who in
this case is Karel Kudela (Slovakia), seconded by his deputy Ondřej Ploc (NPI).
The SAC, composed of international scientists from seven countries, will oversee the overall
direction of the project and partial R&D activities. Its members will provide feedback on the
project's objectives and its interim results, especially with regard to the latest trends in international
research.
The project is focused on


Deepening knowledge about the relation between the atmospheric phenomena and ionizing
radiation (IR);



Clarifying phenomena causing variations of the secondary cosmic rays (CR) in the
atmosphere;

The next meeting of the SAC overlooking the first project results will take place in the Czech
Republic at the end of the year 2017.
Project research objectives largely coincide with ongoing research on Aragats Mountain
performed by physicists of Cosmic Ray Division (CRD) of Yerevan Physics Institute. CRD
physicist last years in all details investigate new physical phenomenon, named TGE –
thunderstorm ground enhancements, i.e. intense fluxes of electrons, gamma rays and neutrons
originated in the thunderstorm atmospheres. The first results on the relationship between the storm
activity and TGE, on lightning initiation process obtained by CRD physicists in 2016 are now
prepared for publication in the proceedings of annual symposia “Thunderstorms and elementary
particle acceleration” (TEPA 2016).
After SAC meeting a special session was devoted to SEVAN particle detector network
operated in Eastern European countries developed by CRD in the framework of UN program
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during international heliophysical year 2007. One of the projects outcomes CRREAT would be to
become a node of SEVAN network. As Armenia is now eligible to participate in the Horizon 2020
the project, CRREAT opens new areas of cooperation.

Project and SAC members in Prague near the building of Department of radiation dosimetry of
Nuclear Physics Institute of the Czech Academy of Sciences

Press Release N-8, 2017

6 March 2017, Next step of collaboration between UNIST, Ulsan, Korea and Yerevan Physics
Institute
The Memorandum of understanding between Ulsan National Institute of Science and
Technology (Ulsan, Republic of Korea) and Yerevan Physics Institute was signed in July
2016.”The purpose of Memorandum was to establish a general framework of collaboration in
building strong science programs of mutual benefit to advance the research goal of the UNIST and
YerPhI and to promote cooperation between the institutes. The base for collaboration was
cooperation between Accelerator Diagnostic Group (head - Dr. S. Arutunian) of YerPhI and Dr.
M. Chung (head of Intense Beam Accelerator Laboratory, ULSAN) in successful installation of
Vibrating Wire Monitor with large aperture in the Korean Multi-purpose Accelerator Complex
(KOMAC) in March 2016.
In the frame of Memorandum a visit of the graduate student of IBAL, UNIST Dongnyung
Choe to YerPhI took place in February-March of 2017. The aim of visit was to involve Mr. D.
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Choe into a new concept of Resonant Target - Vibrating Wire Monitor that essentially raises the
speed of profiling process. This type of monitor is planned to use in new accelerator facilities in
Korea (e.g. in DIRAMS, Dongnam Institute of Radiological and Medical Sciences).
In order to investigate further research on Beam loss Monitor many types of scintillator and
other detectors has been covered during his visit with the help of Dr. Albert Avetisyan and Dr.
Levon Poghosyan.

In Isotope production division: Ella Lazareva, Dongnyung Choe, Grigoryan Armine

Visit to salt mine low-background hall: Ella Lazareva, Dongnyung Choe, Dr. Levon Poghosyan
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Vist to CANDLE Prof. Vasili Tsakanov, Dongnyung Choe, Dr. Suren Arutunian

Presentation of visit results on seminar of Cosmic Ray Division

Dr. Tigran Karapetyan presents an advanced Cosmic Ray detector of SEVAN
(Space Environmental Viewing and Analysis Network)
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Press Release N-9, 2017

10 March 2017 MUON FLUX MONITORING STARTED IN UNDERGROUND
LABORATORY (SALT MINE)
Physicists from Yerevan Physics Institute restarted experiments in the underground lowbackground laboratory with updated modern equipment. The laboratory is placed in the Avan salt
mine, which is located within Yerevan limits, at the depth of 240 m.
Very low background counts due to low-radioactivity of the salt gives big advantages in the
research of the rare nuclear processes. The new purchased High Purity Germanium Detector (HPG
- GCD-20180) with its multi-channel analyzer BOSON (both are products of Baltic Scientific
Instruments, Latvia) will highly enlarge the scientific potential of the underground laboratory. We
plan to use the developed scientific infrastructure for the started nuclear physics research program
on the 18-MeV proton cyclotron located on premises of Yerevan Physics Institute.
The depth of laboratory determines the rather high muon energy threshold of 150 GeV. The
estimated value for mean muon flux at the depth of the laboratory is about 0.05/m2/s. Muon
detecting system consisting of two pairs of 50 x 50 x 5cm3 scintillators. Each pair is registering
coinciding muon traversals to eliminate the environmental noise. The mean value of muon flux
registered by a pair of scintillators equals to ~47 per hour. The further increasing of detector will
allow to investigate the correlation between the underground muon flux and the upper air
temperature, including, so called, sudden stratospheric warming (SSWT). The muon-induced
events are one of the main concerns regarding background in deep underground facilities where
modern neutrino experiments are located. The careful estimation of the muon flux created by
cosmic rays in the atmosphere and penetrated deep underground is of crucial importance for the
neutrino experiments
The Internet connections established in salt mine allows on-line correlation analysis between
highest energy muon events and muons registered on the Aragats high-mountain stations (energy
range 1 – 5000 MeV). The muon count rates from the salt mine on-line enter the Cosmic Ray
Division’s database and are assessable for the analysis via user-friendly multivariate visualization
platform ADEI.
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Fig. 1. A railway transportation system to underground laboratory.

Fig. 2. The staff of underground laboratory. From left to right: S. Amirkhanyn, A. Aleksanyan,
T. Kotanjyan, L. Poghosyan

Fig. 3. The new HPGe-detector with its analyzer BOSON
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Press Release N-10, 2017

23 March 2017, NEW VEHICLE FOR ARAGATS WINTER OPERATION
Cosmic ray division of the Yerevan physics institute purchased a Japanese vehicle “Ratrak
Ohara Caliber” manufactured by the Ohara Corporation.
Ratrak is a tracked vehicle equipped in front with a dozer blade. It is driven by diesel engine
provided velocity up to 20 km/hour. Due to their mobility and low ground pressure (~0.040
kg/cm.sq) and low centre of gravity accompanied with large contact area Ratrak can handle very
steep gradients. The weight of vehicle is 3.5 t and it can transport up to 8 people and a lot of
luggage.
The transportation of Ratrak from Japan to Batumi (Georgia) started on 18 March and will
took a month. The Ratrak was purchased by the money collected by USA Armenians to support
CRD high altitude station operation.

Ratrak Ohara «Caliber»
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Press Release N-11, 2017

10 April 2017, Cambridge-Yerevan Sister City Association (CYSCA), MIT Armenian Society,
and the National Association for Armenian Studies and Research (NAASR) to Host Lightning,
Climate Change and Other Exciting Scientific Challenges Panel
Cambridge, MA: The Cambridge-Yerevan Sister City Association (CYSCA), along with
the MIT Armenian Society and the National Association for Armenian Studies and Research
(NAASR) announces a panel discussion on lightning, climate change and other exciting scientific
challenges.
This event is being held as part of the annual Cambridge Science Festival on Monday, April
17, 2017 from 7:00-9:00 pm at the Massachusetts Institute of Technology’s (MIT’s) Building E51,
Room 315, 70 Memorial Drive, Cambridge. The moderator will be Mike Wankum, meteorologist,
WCVB-Channel 5 Boston.
The distinguished panel of scientists will consist of Prof. Ashot Chilingarian, Director of the
Yerevan Physics Institute and head of its Cosmic Ray Division (CRD) in Yerevan, who has been
invited to Cambridge specifically for this event. The five other panelists will include: Dr. Areg
Danagoulian, Assistant Professor, Nuclear Science and Engineering at MIT; Dr. Joseph Dwyer,
Professor and holder of the Peter T. Paul Chair in Space Sciences, Department of Physics,
University of New Hampshire; Dr. Bagrat Mailyan, from the Cosmic Ray Division in Armenia
and the Geospace Physics Laboratory, Florida Institute of Technology; Dr. Ningyu Liu, Associate
Professor, Department of Physics, University of New Hampshire; and Dr. Earle R. Williams,
research scientist at MIT whose studies include physical meteorology, cloud microphysics, radar
meteorology, and volcanology.
The discussion is intended for the general public and will explain recent research topics dealing
with atmospheric physics, thunderstorms, lightning initiation, and the influence of powerful solar
storms on the near-earth environment. Much of this research is intended to allow prediction of
dangerous weather events such as lightning, hail storms, radiation storms, and geomagnetic
storms; all of which can cause immense physical and economic damage.
Admission is free and the public is invited. Refreshments will be provided after the
program. For questions or more details, contact Alisa Stepanian at asteoanian@aol.com or 617501-1215.
This event is sponsored by the Cambridge-Yerevan Sister City Association (CYSCA), the MIT
Armenian Society and the National Association for Armenian Studies and Research (NAASR).
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ATTACHMENT 16. Letters of Nerses Yeritsyan and Ashot Chilingarian to CERN officials
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ATTACHMENT 17. Establishing of New Experimental Physics
Eductional Center of YerPhI
²é³çÇÏ³ ï³ñÇÝ»ñÇÝ ºñ¨³ÝÇ ýÇ½ÇÏ³ÛÇ ÆÝëïÇïáõïÁ ÏÙÇ³Ý³ Ñ»ï³½áï³Ï³Ý
(ï»ËÝáÉá·Ç³Ï³Ý) Ñ³Ù³Éë³ñ³ÝÇ ëï»ÕÍ»Éáõ ·áñÍÁÝÃ³óÇÝ ¨ ÏÁÝ¹·ñÏíÇ ÝÙ³Ý³ïÇå
Ñ³Ù³Éë³ñ³ÝÝ»ñ ó³ÝóÇ Ù»ç: ¸³ ÃáõÛÉ Ïï³ ÇÝï»·ñ»É ·ÇïáõÃÛáõÝÁ, ÏñÃáõÃÛáõÝÝ áõ
³ñï³¹ñáõÃÛáõÝÁ ÙÇ ÁÝÑ³Ýáõñ ¹ÇÝ³ÙÇÏ ßÕÃ³ÛÇ Ù»ç: ¸³ ³é³çÇÝ Ñ»ñÃÇÝ
å³ÛÙ³Ý³íáñí³Í ¿ Ýñ³Ýáí áñ ÇÝëïÇïáõïÁ áõÝÇ µ³ñÓñ í³ñÏ³ÝÇß, ÙÇç³½·³ÛÇÝ
³ëå³ñ»½áõÙ Ù»Í Ñ»ÕÇÝ³ÏáõÃÛáõÝ ¨ Ï³ñáÕ ¿ ¹³éÝ³É Ñ»ï³½áï³Ï³Ý Ñ³Ù³Éë³ñ³ÝÝ»ñÇ
ó³ÝóÇ ÏáñÇ½Á:
ºñ¨³ÝÇ ýÇ½ÇÏ³ÛÇ ÆÝëïÇïáõïáõÙ Ñ»ï³½áï³Ï³Ý Ñ³Ù³Éë³ñ³ÝÇ ¿ùëå»ñÇÙ»Ýï³É
µ³½³ÛÇ ëï»ÕÍáõÙÝ
áõÕÕ³ÏÇ é³½Ù³í³ñ³Ï³Ý
Ýß³Ý³ÏáõÃÛ³Ý
³ÝÑñ³Å»ßï
Ý³Ë³Ó»éÝáõÃÛáõÝ ¿ Ð³Û³ëï³ÝÇ Ñ³Ù³ñ, áñÁ ÃáõÛÉ Ïï³ Ý»ñ³ñÏ»Éáõ Ó»éÝ³ñÏ³ïÇñ³Ï³Ý
Ñá·ÇÝ ÏñÃáõÃÛ³Ý ¨ Ñ»ï³½áïáõÃÛ³Ý Ù»ç, ½³ñ·³óÝ»É ÷áËÝ»ñ·áñÍáõÃÛáõÝÁ ÏñÃáõÃÛ³Ý ¨
Ñ»ï³½áïáõÃÛ³Ý ÁÝÃ³óùáõÙ` Ã³÷³ÝóÇÏ ¹ÇÝ³ÙÇÏ³Ï³Ý ÙÇç³í³ÛñáõÙ:
ÎáõÅ»Õ³óíÇ ºñ¨³ÝÇ ýÇ½ÇÏ³ÛÇ ÇÝëïÇïáõïÇ ¹»ñÁ Ð³Û³ëï³ÝáõÙ ·ÇïáõÃÛ³Ý ¨
ÏñÃáõÃÛ³Ý ½³ñ·³óÙ³Ý ·áñÍáõÙ, û·ï³·áñÍ»Éáí Ýñ³ ³í³Ý¹³Ï³Ý Ï³å»ñÁ »ñÏñÇ
·Çï³ï»ËÝÇÏ³Ï³Ý ¨ ÏñÃ³Ï³Ý Ï³éáõÛóÝ»ñÇ Ñ»ï ¨ É³ÛÝ Ù³ëÝ³ÏóáõÃÛáõÝÁ ÙÇç³½·³ÛÇÝ
·Çï³Ï³Ý Ý³Ë³·Í»ñÇÝ, ²ØÜ ¨ ºíñáå³ÛÇ ³ñ³·³óáõóã³ÛÇÝ Ñ³Ù³ÉÇñÝ»ñáõÙ
Çñ³Ï³Ý³óíáÕ Ñ³Ù³ï»Õ ·Çï³÷áñÓ»ñÇÝ:
². ²ÉÇË³ÝÛ³ÝÇ ³Ýí³Ý ³½·³ÛÇÝ É³µáñ³ïáñÇ³ÛáõÙ Ïß³ñáõÝ³Ïí»Ý Ù³·Çëïñ³ïáõñ³ÛÇ ¹³ëÁÝÃ³óÝ»ñÁ, áñáÝó Ýå³ï³ÏÝ»ñÝ »Ýª Ý»ñÏ³ÛÇë Ñ»ï³½áï³Ï³Ý ËÝ¹ÇñÝ»ñÇ
ÑÇÙ³Ý íñ³ ï³ñ³Í»É ÷áñÓ³ñ³ñ³Ï³Ý ýÇ½ÇÏ³ÛÇ ÑÇÙÝ³ñ³ñ, ËáñÁ ·Çï»ÉÇùÝ»ñ:
ÆÝëïÇïáõïáõÙ ³ßË³ïáÕ µ³ñÓñ áñ³Ï³íáñáõÙ áõÝ»óáÕ 30 ·ÇïáõÃÛáõÝÝ»ñÇ ¹áÏïáñÝ»ñÇó
¨ 87 Ã»ÏÝ³ÍáõÝ»ñÇó ß³ï»ñÁ áõë³ÝáÕÝ»ñÇÝ Ïëáíáñ»óÝ»Ý Ñ»ï³½áï³Ï³Ý Ù»Ãá¹Ý»ñÇ,
ïíÛ³ÉÝ»ñÇ í»ñÉáõÍáõÃÛ³ÝÁ »õ Ùá¹»É³íáñÙ³Ý, ·Çï³Ï³Ý µ³ó³Ñ³ÛïáõÙÝ»ñÇ
ùÝÝ³¹³ï³Ï³Ý ·Ý³Ñ³ïÙ³Ý, µ³ñÓñ ¿Ý»ñ·Ç³ÛÇ ýÇ½ÇÏ³ÛÇ ¨ ³ëïÕ³ýÇ½ÇÏ³ÛÇ
Ù»Ãá¹³µ³Ý³Ï³Ý áõëáõÙÝ³ëÇñáõÃÛ³Ý ÑÇÙáõÝùÝ»ñÁ:
ÆÝëïÇïáõïáõÙ Ïß³ñáõÝ³Ïí»Ý ï»ËÝáå³ñÏÇ ëï»ÕÍÙ³Ý ³ßË³ï³ÝùÝ»ñÁ áñáÝù
Ñ³Ý¹Çë³ÝáõÙ »Ý Ñ»ï³½áï³Ï³Ý Ñ³Ù³Éë³ñ³ÝÝ»ñÇ µ³Õ³¹ñÇã Ù³ëÁ ¨ áñáÝù µÝ³Ï³Ý,
ï»ËÝÇÏ³Ï³Ý ·ÇïáõÃÛáõÝ»ñÇ áÉáñïÝ»ñÁ ÁÝ¹·ñÏáÕ Ï³éáõÛóÝ»ñ »Ý, áñáíÑ»ï¨
³ñ¹ÛáõÝ³µ»ñáõÃÛ³Ý Ñ³Ù³ñ ³Û¹ ·ÇïáõÃÛáõÝÝ»ñÝ »Ý ËÃ³ÝÇã:
Ð³Ù³ßË³ñÑ³ÛÇÝ Ù³Ï³ñ¹³ÏÇ É³µáñ³ïáñ ³ßË³ï³ÝùÝ»ñÇ Ï³½Ù³Ï»ñåáõÙÁ
ÇÝëïÇïáõïáõÙ ÏÝå³ëïÇ áõë³ÝáÕÝ»ñÇ ³ÝÙÇç³Ï³Ý Ý»ñ·ñ³íÙ³ÝÁ ·Çï³Ï³Ý
Ñ»ï³½áïáõÃÛáõÝÝ»ñÇ Ù»ç: ²²¶È-Ç áõë³ÝáÕÝ»ñÇ, ³ëåÇñ³ÝïÝ»ñÇ ¨ »ñÇï³ë³ñ¹
·ÇïÝ³Ï³ÝÝ»ñÇ
áõëáõÙÝ³Ï³Ý
·áñÍÁÝÃ³óÁ
Ï³ï³ñ»É³·áñÍ»Éáõ,
»ñÇï³ë³ñ¹
Ù³ëÝ³·»ïÝ»ñÇ áñ³Ï³íáñáõÙÁ µ³ñÓñ³óÝ»Éáõ, áõëáõÙÝ³Ï³Ý »ÝÃ³Ï³éáõóí³ÍùÝ»ñÇ
µ³ñ»É³íÙ³Ý Ýå³ï³Ïáí Ñ³Ûï³ñ³ñí»É ¿ ²²¶È-Ç ·Çï³Ï³Ý µ³Å³ÝÙáõÝùÝ»ñáõÙ
É³í³·áõÛÝ É³µáñ³ïáñ ³ßË³ï³ÝùÝ»ñÇ Ï³½Ù³Ï»ñåÙ³Ý ÙñóáõÛÃ, áñÇ å³ÛÙ³ÝÝ»ñÝ ¿ÇÝ`
È³µáñ³ïáñ ÷áñÓ»ñÁ åÇïÇ Ñ³Ù³å³ï³ëË³Ý»Ý ïíÛ³É áõÕÕáõÃÛáõÝÝ»ñáí ³ßË³ñÑÇ
Ñ»ÕÇÝ³Ï³íáñ áõëáõÙÝ³Ï³Ý Ï»ÝïñáÝÝ»ñáõÙ ³ÝóÏ³óíáÕ
É³µáñ³ïáñ ÷áñÓ»ñÇ
Ù³Ï³ñ¹³ÏÇÝ:
È³µáñ³ïáñ ÷áñÓ»ñÁ å»ïù áõÕ»Ïóí»Ý ï»ë³ÑáÉáí³ÏÝ»ñáí, ëË»Ù³Ý»ñáí,
óáõó³¹ñ³Ï³Ý ÝÛáõÃ»ñáí, áõÝ»Ý³Ý Çñ»Ýó ï»ùëï³ÛÇÝ ÝÏ³ñ³·ñáõÃÛáõÝÝ»ñÁ,
µ³ó³ïñáõÃÛáõÝÝ»ñÁ, å³Ñå³Ýí»Ý ³Ýíï³Ý·áõÃÛ³Ý Ï³ÝáÝÝ»ñÁ:
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ØñóáõÛÃ³ÛÇÝ Ñ³ÝÓÝ³ÅáÕáíÇ ³é³ç³ñÏáõÃÛ³Ùµ ÇÝëïÇïáõïÇ µ³Å³ÝÙáõÝùÝ»ñáõÙ
ëï»ÕÍí³Í É³í³·áõÛÝ É³µáñ³ïáñ ³ßË³ï³ÝùÝ»ñÁ å³ñµ»ñ³µ³ñ Ý»ñÏ³Û³óíáõÙ »Ý
å³ñ·¨³ïñÙ³Ý:
È³µáñ³ïáñ ³ßË³ï³Ýù»ñÇ ó³ÝÏ
îÆº¼ºð²Î²Ü ØÚàôàÜÜºðÆ ¸ºîºÎîàôØÀ
LUMEN - ÈÛáõÙÇÝ»ëó»ÝóÇáÝ êå»ÏïñáëÏáåÇ³ÛÇ É³µáñ³ïáñ ë³ñù³íáñáõÙ: äÇÝ¹
Ù³ñÙÝ³ÛÇÝ ¹Ç¿É»ÏïñÇÏ ÝÛáõÃ»ñÇ ·ñ·éÙ³Ý ¨ ÉÛáõÙÇÝ»ëó»ÝóÇ³ÛÇ ëå»Ïïñ»ñÇ ã³÷áõÙÝ»ñÁ
ï³ñµ»ñ ç»ñÙ³ëïÇ×³ÝÝ»ñáõÙ:
NaI(Tl) ¹»ï»Ïïáñáí ·³ÙÙ³-ùí³ÝïÝ»ñÇ ÏáÙåïáÝÛ³Ý óñÙ³Ý áõëáõÙÝ³ëÇñáõÃÛáõÝÁ
¶³ÙÙ³-×³é³·³ÛÃÙ³Ý ÷áË³½¹»óáõÃÛáõÝÁ ÝÛáõÃÇ Ñ»ï
êóÇÝïÇÉ³óÇáÝ
¹»ï»Ïïáñáí
³ñ¹ÛáõÝ³í»ïáõÃÛáõÝÁ

ÉÇóù³íáñí³Í

Ù³ëÝÇÏÝ»ñÇ

·ñ³ÝóÙ³Ý

ØÛáõáÝÇ ÏÛ³ÝùÇ ÙÇçÇÝ ï¨áÕáõÃÛ³Ý ã³÷áõÙÁ
´³ñáÙ»ïñ³Ï³Ý ·áñÍ³ÏÇóÝ»ñÇ Ñ³ßí³ñÏÁ SEVAN ¹»ï»ÏïáñáõÙ ·ñ³ÝóáÕ ï³ñµ»ñ
»ñÏñá¹³ÛÇÝ Ù³ëÝÇÏÝ»ñÇ Ñáëù»ñÇ Ñ³Ù³ñ:
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²ÝÑÝ³ñ ¿ å³ïÏ»ñ³óÝ»É áñ¨¿ »ñÏñÇ µÝ³Ï³ÝáÝ ½³ñ·³óáõÙ, ³é³Ýó µÝ³Ï³Ý
·ÇïáõÃÛáõÝÝ»ñÇ: ²Û¹ ·ÇïáõÃÛáõÝÝ»ñÇ ß³ñùáõÙ ýÇ½ÇÏ³Ý Ñ³Ý¹Çë³ÝáõÙ ¿ ³ÛÝ ·ÉË³íáñ
ß³ñÅÇã áõÅÁ, áñáí å³ÛÙ³Ý³íáñí³Í ¿ Ñ³ÙÁÝ¹Ñ³Ýáõñ ·Çï³Ï³Ý ³é³çÁÝÃ³óÁ: üÇ½ÇÏ³Ý
ÉáÏ ÷³ëï»ñÇ ¨ Ñ³í³ë³ñáõÃÛáõÝÝ»ñÇ Ñ³í³ù³Íáõ ã¿, ³ÛÝ ïÇ»½»ñùÇ ½³ñ·³óÙ³Ý
Ñ³Û»ó³Ï³ñ·Ý ¿, áñÇ ÙÇçáóáí Ù»Ýù Ó·ïáõÙ »Ýù Ñ³ëÏ³Ý³É ÇÝùÝ»ñë Ù»½:
üÇ½ÇÏ³ ³é³ñÏ³ÛÇ áõëáõóÙ³Ý íÇ×³ÏÁ Ð³Û³ëï³ÝáõÙ
Ð³Û³ëï³ÝáõÙ ýÇ½Ï³ÛÇ ½³ñ·³óáõÙÁ ÑÇÙù ¿ ¹ñí»É 1933Ã-Çó ºäÐ-áõÙ ¨
Ø³ÝÏ³í³ñÅ³Ï³Ý ÇÝëïÇïáõïáõÙ ýÇ½Ù³Ã ý³ÏáõÉï»ïÝ»ñÇ ÑÇÙÝ³¹ñÙ³Ùµ: ¶ÇïáõÃÛ³Ý
³Ûë ×ÛáõÕÁ ëÏë»ó ½³ñ·³Ý³É 1940-³Ï³Ý Ãí³Ï³ÝÝ»ñÇ ëÏ½µÇÝ, »ñµ ²ÉÇË³ÝÛ³Ý
»Õµ³ÛñÝ»ñÁ Ï³ï³ñ»óÇÝ ·Çï³ñß³í ¹»åÇ ²ñ³·³Í ë³ñª ïÇ»½»ñ³Ï³Ý ×³é³·³ÛÃÝ»ñÇ
áõëáõÙÝ³ëÇñáõÃÛ³Ý Ýå³ï³Ïáí: ²Ûë ·Çï³ñß³íÇó Ñ»ïá ÑÇÙÝ³¹ñí»ó ºñ¨³ÝÇ üÇ½ÇÏ³ÛÇ
ÇÝëïÇïáõïÁ, ÇëÏ ºäÐ-áõÙ ëï»ÕÍí»ó ÙÇçáõÏ³ÛÇÝ ýÇ½ÇÏ³ÛÇ ³ÙµÇáÝ: 1940-³Ï³ÝÝ»ñÇ
í»ñçÇÝ ³ñ¹»Ý ÇëÏ Ùßï³å»ë ·áñÍáÕ ºñüÆ-Ç ²ñ³·³Í µ³ñÓñ É»éÝ³ÛÇÝ ·Çï³Ï³Û³ÝáõÙ
Ï³ï³ñí³Í ïÇ»½»ñ³Ï³Ý ×³é³·³ÛÃÝ»ñÇ áõëáõÙÝ³ëÇñáõÃÛáõÝÝ»ñÁ ½·³ÉÇáñ»Ý
ËÃ³Ý»óÇÝ ï»ë³Ï³Ý ÙïùÇ ½³ñ·³óáõÙÁ ¨ ³Û¹ ÇëÏ å³ï×³éáí ºäÐ-áõÙ µ³óí»ó
ï»ë³Ï³Ý ýÇ½ÇÏ³ÛÇ ³ÙµÇáÝ: 1950-³Ï³ÝÝ»ñÇ í»ñçÇÝ ºäÐ-áõÙ ³ñ¹»Ý ÇëÏ ·áñÍáõÙ ¿ÇÝ
ï»ë³Ï³Ý ýÇ½ÇÏ³ÛÇ, ÁÝ¹Ñ³Ýáõñ ýÇ½ÇÏ³ÛÇ, ³ëïÕ³ýÇ½ÇÏ³ÛÇ, é³¹ÇáýÇ½ÇÏ³ÛÇ ¨ åÇÝ¹
Ù³ñÙÝÇ ýÇ½ÇÏ³ÛÇ ³ÙµÇáÝÝ»ñÁ:
ÐÇÙÝ³Ï³ÝáõÙ ºñüÆ-Ç Ý³ËÏÇÝ ³ßË³ï³ÏÇóÝ»ñÇ ç³Ýù»ñáí ëï»ÕÍí»óÇÝ Ýáñ üÇ½ÇÏ³ÛÇ
ÇÝëïÇïáõïÝ»ñ, ûñÇÝ³Ï
 è³¹ÇáýÇ½ÇÏ³ÛÇ ¨ ¾É»ÏïñáÝÇÏ³ÛÇ ÇÝëïÇïáõïÁ (1960Ã.)
 üÇ½ÇÏ³Ï³Ý Ñ»ï³½áïáõÃÛáõÝÝ»ñÇ ÇÝëïÇïáõïÁ (1968Ã.)
 üÇ½ÇÏ³ÛÇ ÏÇñ³é³Ï³Ý åñáµÉ»ÙÝ»ñÇ ÇÝëïÇïáõïÁ (1980Ã.)
Ð³Û³ëï³ÝÇ ·Çï³Ï³Ý ÏÛ³ÝùáõÙ ß³ï Ù»Í Çñ³¹³ñÓáõÃÛáõÝÝ ¿ñ 1967Ã. ºñüÆ-Ç 6
¶¿ì ¿Ý»ñ·Ç³Ûáí °°²ðàôê°° ¿É»ÏïñáÝ³ÛÇÝ ³ñ³·³óáõóãÇ ·áñÍ³ñÏáõÙÁ:
üÇ½ÇÏ³ÛÇ µÝ³·³í³éáõÙ ·ñ³Ýó³Í Ù»Í Ýí³×áõÙÝ»ñÇ ßÝáñÑÇí ºäÐ-Ç ¨ ³ÛÉ ´àôÐ-»ñÇ
ýÇ½ÇÏ³ÛÇ ý³ÏáõÉï»ïÝ»ñÇ ¹ÇÙáñ¹Ý»ñÇ ¨ ßñç³Ý³í³ñïÝ»ñÇ ÃÇíÁ ï³ñ»ó ï³ñ»Ç ³×áõÙ
¿ñ, ýÇ½ÇÏ³ ³é³ñÏ³ÛÇ ÝÏ³ïÙ³Ùµ Ñ»ï³ùñùñáõÃÛáõÝÁ Ù»Í³ÝáõÙ. Ñ³Ù³Éë³ñ³ÝáõÙ
ÑÇÙÝí»óÇÝ 9 Ýáñ ³ÙµÇáÝ»ñ ¨ Ýáñ é³¹ÇáýÇ½ÇÏ³ÛÇ ý³ÏáõÉï»ïÁ: ²Ûë ³ÙµÇáÝÝ»ñÁ ïí»óÇÝ
Ù»Í³ù³Ý³Ï ï³Õ³Ý¹³íáñ ßñç³Ý³í³ñïÝ»ñ, áíù»ñ ÁÝ¹áõÝí»óÇÝ Ð³Û³ëï³ÝÇ ýÇ½ÇÏ³ÛÇ
ÇÝëïÇïáõïÝ»ñª /³Ù»Ý³Ù»Í ù³Ý³ÏÁ 1970-³Ï³Ý ëÏ½µÝ»ñÇÝ ¿ñ, áñáÝù ³é ³Ûëûñ
³ßË³ïáõÙ »Ý ¨ Ñ³Ý¹Çë³ÝáõÙ »Ý Ð³Û³ëï³ÝÇ ýÇ½ÇÏ³ÛÇ ÑÇÙÝ³Ï³Ý ë»ñáõóùÁ /³í³Õ
Í»ñ³óáÕ/:
ê³Ï³ÛÝ ³ñ¹»Ý 1980-³Ï³ÝÝ»ñÇÝ ýÇ½ÇÏ³ÛÇ ÝÏ³ïÙ³Ùµ Ñ»ï³ùñùñáõÃÛáõÝÁ ëÏëáõÙ ¿
ÃáõÉ³Ý³É ¨ Ã» »ñÇï³ë³ñ¹Ý»ñÁ ¨ Ã» ³ñ¹»Ý ³ßË³ï³ÝùÇ ³Ýó³Í ýÇ½ÇÏáëÝ»ñÇ ½·³ÉÇ
ù³Ý³ÏáõÃÛáõÝ ³ÝóÝáõÙ »Ý ½³ñ·³óáÕ °°µÇ½Ý»ëÇ°° áÉáñïÁ: Ð»ï³·³ÛáõÙ ÁÝ¹Ñ³Ýáõñ
Ñ³ë³ñ³Ï³ñ·Ç ù³Õ³ù³Ï³Ý³óáõÙÁ µ»ñáõÙ ¿ ·ÇïáõÃÛ³Ý ¨ ÏñÃáõÃÛ³Ý Ñ»ï³·³
Ýë»Ù³óÙ³ÝÁ:
ÊêÐØ ÷Éáõ½áõÙÇó Ñ»ïá ýÇ½ÇÏ³ÛÇ ¨ Ñ³ñ³ÏÇó ·ÇïáõÃÛáõÝÝ»ñÇ íÇ×³ÏÁ ëï³ÝáõÙ ¿
¹³Å³Ý Ñ³ñí³Í: ºñÇï³ë³ñ¹ ¨ ÙÇçÇÝ ï³ñÇùÇ ï³Õ³Ý¹³íáñ ýÇ½ÇÏáëÝ»ñÁ ³ßË³ï³Ýù
»Ý ·ïÝáõÙ ³ÛÉ »ñÏñÝ»ñáõÙ, ÇëÏ ÙÝ³ó³ÍÁ ÷áñÓáõÙ »Ý ÙÇ³ÛÝ å³Ñå³Ý»É ýÇ½ÇÏ³Ï³Ý
·áÛáõÃÛáõÝÁª ýÇÝ³Ýë³íáñÙ³Ý µ³ó³Ï³ÛáõÃÛ³Ý å³ÛÙ³ÝÝ»ñáõÙ: ²Û¹ Ñ³ñí³ÍÇó ¹»é ã»Ý
Ï³ñáÕ³ó»É í»ñ³Ï³Ý·Ýí»É ·Çï³Ï³Ý ÇÝëïÇïáõïÝ»ñÇ Ù»Í³Ù³ëÝáõÃÛáõÝÁ. ÙÇ ù³ÝÇ
·Çï³Ï³Ý ¹åñáóÝ»ñ ³Ýí»ñ³å³Ñ Ïáñ»É »Ý: ´³Ûó ¨ ³ÛÝå»ë, ýÇ½ÇÏ³ÛÇ µÝ³·³í³éÇ áñáß
ÇÝëïÇïáõïÝ»ñ ` ûñÇÝ³Ï ºñüÆ-Á, å³Ñå³Ý»óÇÝ ¨ ¹»é ß³ñáõÝ³ÏáõÙ »Ý å³Ñå³Ý»É
Ð³Û³ëï³ÝáõÙ ýÇ½ÇÏ³ÛÇ µÝ³·³í³éáõÙ ·»ñ³½³ÝóáõÃÛ³Ý ·Çï³Ï³Ý Ï»ÝïñáÝÇ Çñ ¹»ñÁª
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áõÝ»Ý³Éáí ·Çï³Ï³Ý »½³ÏÇ »ÝÃ³Ï³éáõÛóÝ»ñ ¨ ·Çï³Ï³Ý ÷áñÓ³ùÝÝáõÃÛ³Ý
ÑÙïáõÃÛáõÝÝ»ñ:
ºñüÆ-Ç í»ñ³Ï³Ý·ÝÙ³Ý ·áñÍáõÙ Ù»Í ¹»ñ Ë³Õ³ó Ð³Û³ëï³ÝÇ Ï³é³í³ñáõÃÛ³Ý
ÏáÕÙÇó Ññ³íÇñí³Í Ù³ëÝ³·»ïÝ»ñÇ ÙÇç³½·³ÛÇÝ Ñ³ÝÓÝ³ÅáÕáíÁ, áñÁ ºñüÆ-Ç ·Çï³Ï³Ý
áõÕÕáõÃÛáõÝÝ»ñÁ áõëáõÙÝ³ëÇñ»Éáõó Ñ»ïá, ³Ýí³Ý»ó ºñüÆ-Ý Ð³Û³ëï³ÝÇ Ñ³Ù³ñ
Ûáõñ³Ñ³ïáõÏ é»ëáõñë ¨ ³é³ç³ñÏ»ó ÏñÏÝ³å³ïÏ»É µÛáõç»Ý ¨ ÑÇÙÝ»É ³½·³ÛÇÝ
É³µáñ³ïáñÇ³: ²ÛÝáõÑ»ï¨ ºñ¨³ÝÇ ýÇ½ÇÏ³ÛÇ ÇÝëïÇïáõïÁ ½·³ÉÇáñ»Ý ³Ùñ³åÝ¹»É ¿
Ð³Û³ëï³ÝÇ ·ÇïáõÃÛ³Ý ³é³ç³ï³ñÇ Çñ Ï³ñ·³íÇ×³ÏÁ` µ³ñÓñ ·Çï³Ï³Ý í³ñÏ³ÝÇß
áõÝ»óáÕ ³Ùë³·ñ»ñáõÙ ï³ñ»Ï³Ý Ññ³ï³ñ³ÏáõÙ ¿ »ñÏñÇ ³ÙµáÕç ·Çï³Ï³Ý
Ññ³ï³ñ³ÏáõÙÝ»ñÇ ³í»ÉÇ ù³Ý 30%–Á, ¨ áñ ³í»ÉÇ Ï³ñ¨áñ ¿, Ð³Û³ëï³ÝÇ ³ÙµáÕç
·Çï³Ï³Ý ³ñ¹ÛáõÝùÝ»ñÇ íñ³ Ï³ï³ñí³Í ÑÕáõÙÝ»ñÇ ³í»ÉÇ ù³Ý 70%–Á Áëï Thomson
Reuters Ñ»ÕÇÝ³Ï³íáñ å³ñµ»ñ³Ï³ÝÇ µ³ÅÇÝ ¿ ÁÝÏÝáõÙ ÇÝëïÇïáõïÇ ³ßË³ï³ÝùÝ»ñÇÝ:
ö³ëïáñ»Ý ºñ¨³ÝÇ ýÇ½ÇÏ³ÛÇ ÇÝëïÇïáõïÁ Çñ ÙÇç³½·³ÛÇÝ ×³Ý³ãÙ³Ùµ, ·Çï³Ï³Ý
Ý»ñáõÅáí ¨ Ï³ï³ñíáÕ ³ßË³ï³ÝùÝ»ñÇ Ù³ëßï³µÝ»ñáí áõ áñ³Ïáí ³é³ÝÓÝ³Ñ³ïáõÏ
ï»Õ ¿ ½µ³Õ»óÝáõÙ Ð³Û³ëï³ÝáõÙ: ºñüÆ-Ç µ³ñÓñ É»éÝ³ÛÇÝ ·Çï³Ï³Ý Ï³Û³ÝÝ»ñÁ áõÝ»Ý
ïÇ»½»ñ³Ï³Ý ×³é³·³ÛÃÝ»ñÇ, ³ñ»·³ÏÇ, ïÇ»½»ñ³Ï³Ý »Õ³Ý³ÏÇ ¨ ÙÃÝáÉ³ñï³ÛÇÝ
ýÇ½ÇÏ³ÛÇ ÷áñÓ³ñ³ñ³Ï³Ý Ñ»ï³½áïáõÃÛáõÝÝ»ñÇ Ñ³Ù³ñ Å³Ù³Ý³Ï³ÏÇó ë³ñù»ñ ¨
¹»ï»ÏïáñÝ»ñÇ ó³Ýó»ñ áñáÝù ·ïÝíáõÙ »Ý Ð³Û³ëï³ÝáõÙ ¨ ³ÛÉ »ñÏñÝ»ñáõÙ: ¼³ñ·³ó³Í
·Çï³Ï³Ý »ÝÃ³Ï³éáõÛóÝ»ñÁ ÃáõÛÉ »Ý ï³ÉÇë ³é³çÝ³Ï³ñ· ï»Õ ½µ³Õ»óÝ»É ³ßË³ñÑáõÙ
Ýßí³Í Ï³ñ¨áñ ·Çï³Ï³Ý áõÕÕáõÃÛáõÝÝ»ñáõÙ:
àõÝ»Ý³Éáí ½³ñ·³ó³Í ·Çï³Ï³Ý »ÝÃ³Ï³éáõóí³Íù, ³ßË³ñÑÇ ³Ù»Ý³½³ñ·³ó³Í
Ï»ÝïñáÝÝ»ñÇ Ñ»ï ·Çï³Ï³Ý Ï³å»ñ ¨ ³í³· ýÇ½ÇÏáëÝ»ñÇ ³ßË³ïáÕ Ï³½Ù, ºñüÆ-Áª
Ñ³ëÏ³Ý³Éáí ë»ñÁÝ¹³÷áËáõÃÛ³Ý ³ÝÑñ³Å»ßïáõÃÛáõÝÁ, µ³ó»ó Ù³·Çëïñ³ïáõñ³ª
ï³Õ³Ý¹³íáñ áõë³ÝáÕÝ»ñÇÝ ÷áñÓ³ñ³ñ³Ï³Ý ýÇ½ÇÏ³ ëáíáñ»óÝ»Éáõ Ýå³ï³Ïáí: Ü³¨
å»ïù ¿ Ýß»É ÙÇç³½·³ÛÇÝ ¹åñáóÝ»ñáõÙ ¨ ·Çï³ÅáÕáíÝ»ñáõÙ Ù³ëÝ³Ïó»ÉÁ ¨ É³í³·áõÛÝ
Ï»ÝïñáÝÝ»ñáõÙ ³ßË³ï»Éáõ ÑÝ³ñ³íáñáõÃÛáõÝÝ»ñÁ, áñÁ ºñüÆ-ÇÝ ÁÝÓ»éáõÙ ¿ »ñÇï³ë³ñ¹
·ÇïÝ³Ï³ÝÝ»ñÇÝ ¨ áõë³ÝáÕÝ»ñÇÝ:
ê³Ï³ÛÝ Ð³Û³ëï³ÝÇ ·Çï³Ï³Ý µáÉáñ Ñ³ëï³ïáõÃÛáõÝÝ»ñÁ áõÝ»Ý ï³Õ³Ý¹³íáñ
»ñÇï³ë³ñ¹Ý»ñÇ å³Ï³ë ¨ ³Ûë ËÝ¹ÇñÁ ï³ñ»ó ï³ñÇ Ëáñ³ÝáõÙ ¿: ä³ï×³éÁª ýÇ½ÇÏ³ÛÇ
¨ Ñ³ñ³ÏÇó ·ÇïáõÃÛáõÝÝ»ñÇ ÝÏ³ïÙ³Ùµ Ñ»ï³ùñùñáõÃÛ³Ý µ³ó³Ï³ÛáõÃÛáõÝÁ, áñÁ, Ã»ñ¨ë,
å³ÛÙ³Ý³íáñí³Í ¿ ¹åñáóáõÙª ³ß³Ï»ñïÝ»ñÇ ï³ñ»ó ï³ñÇ ÏñÃ³Ï³Ý Ù³Ï³ñ¹³ÏÇ
Ýí³½Ù³Ùµ:
2016Ã. ÁÝ¹áõÝ»ÉáõÃÛ³Ý ÙÇ³ëÝ³Ï³Ý ùÝÝáõÃÛáõÝÝ»ñÇ Å³Ù³Ý³Ï ³Ù»Ý³ó³Íñ
·Ý³Ñ³ï³Ï³ÝÝ»ñÁ »Õ»É»Ý ýÇ½ÇÏ³ ¨ Ù³Ã»Ù³ïÇÏ³ ³é³ñÏ³ÝÝ»ñÇó: ²Ûëå»ëª
Ù³Ã»Ù³ïÇÏ³ ³é³ñÏ³ÛÇó ¹ÇÙáñ¹Ý»ñÇ ù³Ý³ÏÝ »Õ»É ¿ª 5198, áñÇó Ýí³½³·áõÛÝ ß»ÙÁ ãÇ
Ñ³ÕÃ³Ñ³ñ»É 672, 20 ÙÇ³íáñ ëï³ó»É »Ý ÁÝ¹³Ù»ÝÁ 87 Ñá·Ç, ÇëÏ ÙÇçÇÝ ·Ý³Ñ³ï³Ï³ÝÁ
Ï³½Ù»É ¿ 12.01: ÆÝã í»ñ³µ»ñáõÙ ¿ ýÇ½ÇÏ³ ³é³ñÏ³ÛÇÝ, ³å³ å³ïÏ»ñÝ ³í»ÉÇ í³ï ¿`
¹ÇÙáñ¹Ý»ñÇ ù³Ý³ÏÁ 1770, áñÇó Ýí³½³·áõÛÝ ß»ÙÁ ãÇ Ñ³ÕÃ³Ñ³ñ»É 20.85%, 20 ÙÇ³íáñ
ëï³ó»É »Ý 41 ¹ÇÙáñ¹, ÙÇçÇÝ ÙÇ³íáñÁ Ï³½ÙáõÙ ¿ 11.79:
ºñüÆ-Ç Ø³·Çëïñáë³Ï³Ý Íñ³·ñÇ ¹³ëÁÝÃ³óÇ Ýå³ï³ÏÝ ¿ <<î³É ýÇ½ÇÏ³ÛÇ
µÝ³·³í³éáõÙ µ³ñÓñ³Ï³ñ· ÏñÃáõÃÛáõÝ, áñÁ ÏÝå³ëïÇ ·Çï³Ï³Ý ÙÇç³í³ÛñáõÙ,
³½·³ÛÇÝ Ñ»ï³½áï³Ï³Ý É³µáñ³ïáñÇ³ÝÝ»ñáõÙ, Ï³Ù ³ñ¹ÛáõÝ³µ»ñáõÃÛ³Ý Ù»ç
Ñ»ï³½áïáõÃÛáõÝÝ»ñ Ï³ï³ñáÕ µ³ñÓñ³Ï³ñ· Ù³ëÝ³·»ïÝ»ñ å³ïñ³ëï»ÉáõÝ>>:
Ø³·Çëïñ³ïáõñ³ÛáõÙ 2015Ã.-ÇÝ ëáíáñ»É »Ý 4 áõë³ÝáÕ, ÇëÏ ³Ñ³ 2016Ã.-ÇÝ ³é³çÇÝ ÏáõñëÇ
áõë³ÝáÕ ãÏ³ª ÁÝ¹áõÝ»ÉáõÃÛ³Ý ùÝÝáõÃÛáõÝÁ ³Ýµ³í³ñ³ñ Ñ³ÝÓÝ»Éáõ å³ï×³éáí:
´³í³Ï³ÝÇÝ ïËáõñ å³ïÏ»ñ ¿ ºäÐ-Ç ýÇ½ÇÏ³ÛÇ ý³ÏáõÉï»ïáõÙ, »Ã» 2010Ã.
ÁÝ¹áõÝí»É »Ý ÁÝ¹Ñ³Ýáõñ 126 ¹ÇÙáñ¹, ÇëÏ Ù³·Çëïñ³ïáõñ³ª 56, ³å³ 2016Ã. 76 ¹ÇÙáñ¹
µ³ÏÉ³íñÇ³ï, 44-Áª Ù³·Çëïñ³ïáõñ³:
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2014Ã.-Çó Ù»Ýù Ï³½Ù³Ï»ñå»óÇÝù ÏñÃ³Ï³Ý Ñ³ïáõÏ Íñ³·Çñ ¹åñáó³Ï³Ý »ñ»Ë³Ý»ñÇ
Ñ³Ù³ñ: Ìñ³·ÇñÁ µ³í³Ï³ÝÇÝ Ù³ïã»ÉÇ ¿ñ, Ñ³ñÙ³ñ»óí³Í ¿ñ ³í³· ¹åñáóÇ
³ß³Ï»ñïÝ»ñÇ Ñ³Ù³ñ, ë³Ï³ÛÝ »ñÏ³ñ ÏÛ³Ýù ãáõÝ»ó³íª ³ß³Ï»ñïÝ»ñÇ ¨ áñÝ ³í»ÉÇ
½³ñÙ³Ý³ÉÇ ¿ª Ýñ³Ýó áõëáõóÇãÝ»ñÇ óáõó³µ»ñ³Í ³ÝÑ»ï³ùñùñí³ÍáõÃÛ³Ý ¨ Ñ»ï¨³µ³ñ
ß³ï ùÇã Ý»ñ·ñ³í³ÍáõÃÛ³Ý å³ï×³éáí:
Úáõñ³ù³ÝãÛáõñ ï³ñÇ ºðüÆ-áõÙ Ï³½Ù³Ï»ñåíáõÙ »Ý ³Ù³é³ÛÇÝ ¹åñáóÝ»ñ ´àôÐ»ñÇ ýÇ½ÇÏ³ÛÇ ý³ÏáõÉï»ïÝ»ñÇ áõë³ÝáÕÝ»ñÇ Ñ³Ù³ñ: ê³Ï³ÛÝ ³Ûë ¹åñáóÝ»ñÁ ¨ë
÷³ëïáõÙ »Ý, áñ ÏñÃ³Ï³Ý Ù³Ï³ñ¹³ÏÁ ËÇëï Ýí³½áõÙ ¿:
ÜáõÛÝ å³ïÏ»ñÁ Ï³ñ»ÉÇ ï»ëÝ»É ³ëåÇñ³Ýïáõñ³ÛáõÙ, »Ã» 2010Ã.-ÇÝ ºñüÆ-áõÙ
Ã»ÏÝáõÍ³Ï³Ý ³ï»Ý³ËáëáõÃÛáõÝÝ»ñÇ å³ßïå³ÝáõÃÛ³Ý ÃÇíÁ Ï³½ÙáõÙ ¿ñ 10, ³å³ 2016ÇÝª ÁÝ¹³Ù»ÝÁ 4-Á, ÇëÏ ³Ûë ï³ñí³ ÁÝ¹áõÝ»ÉáõÃÛ³Ý ùÝÝáõÃÛáõÝÝ»ñÁ óáõÛó ïí»óÇÝ ³í»ÉÇ
í³ï å³ïÏ»ñ, ³ëåÇñ³Ýïáõñ³ÛÇ 2 ¹ÇÙáñ¹Ý»ñÇ ÁÝ¹áõÝ»É »Ýù å³ÛÙ³Ý³Ï³Ý
ëÏ½µáõÝùÝ»ñáí, ù³ÝÇ áñ Ýñ³Ýù ãÏ³ñáÕ³ó³Ý ³ÝóÝ»É ÝáõÛÝÇëÏ ³Ù»Ý³ó³Íñ ß»ÙÁ:
²Ûë µáÉáñ ËÝ¹ÇñÝ»ñÁ Ñ³ßíÇ ³éÝ»Éáí, Ï³ñ»ÉÇ ¿ »½ñ³Ï³óÝ»É, áñ ýÇ½ÇÏ³ÛÇ
µÝ³·³í³éáõÙ Ù³ëÝ³·»ïÝ»ñÇ å³ïñ³ëïáõÙÁ ÏÏ³Ý·ÝÇ ß³ï µ³ñ¹ ËÝ¹ñÇ ³éç¨. ³ÛÝ ¿ª
ß³ï µ³ñ¹ ¿ ÉÇÝ»Éáõ ·ïÝ»É Ã»Ïáõ½ Ýí³½³·áõÛÝ ÃíÇ ï³Õ³Ý¹³íáñ ³ß³Ï»ñïÝ»ñ: ´àôÐ-»ñÁ
Ï÷³ëï»Ý, áñ í»ñçÇÝ ï³ëÝ³ÙÛ³ÏáõÙ áõë³ÝáÕÝ»ñÇ Ñ»ï³ùñùñí³ÍáõÃÛáõÝÁ áõëÙ³Ý
ÝÏ³ïÙ³Ùµ ë³ñë³÷»ÉÇ Ýí³½»É ¿, ÇëÏ ³ÛÝ áõë³ÝáÕÝ»ñÁ, áíù»ñ Ñ³çáÕáõÃÛáõÝÝ»ñ »Ý
·ñ³ÝóáõÙ áõëÙ³Ý Ù»ç, ó³íáù, ß³ï ³ñ³· ÉùáõÙ »Ý Ñ³Ýñ³å»ïáõÃÛáõÝÁ: ²ÛëåÇëÇ ó³Íñ
ÏñÃ³Ï³Ý Ù³Ï³ñ¹³ÏÇ å³ï×³éáí Ùáï ³å³·³ÛáõÙ Ð³Û³ëï³ÝÇ ´àôÐ-»ñÁ ¨ ·Çï³Ï³Ý
Ï»ÝïñáÝÝ»ñÁ ÏÏ³Ý·Ý»Ý ýáõÝ¹³Ù»Ýï³É ¨ ÏÇñ³é³Ï³Ý ·ÇïáõÃÛ³Ý í»ñ³óÙ³Ý ËÝ¹ñÇ
³éç¨:
ì»ñç»ñë °°²Ú´°° ¹åñáóÁ ¹ÇÙ»É ¿ ýÇ½ÇÏ³ÛÇ ÇÝëïÇïáõïÝ»ñÇÝ, áñå»ë½Ç Ñ³í³ù³·ñ»Ý
ï³ñµ»ñ µÝ³·³í³éÝ»ñÇ áõëáõóÇãÝ»ñÇ, í»ñ³å³ïñ³ëï»É Ýñ³Ýó ¨ ·áñÍáõÕ»É
Ð³Û³ëï³ÝÇ ¹åñáóÝ»ñª ÏñÃ³Ï³Ý Íñ³·ÇñÁ ÝáñáíÇ Ù³ïáõó»Éáõ ¨ áõëáõó³Ý»Éáõ Ñ³Ù³ñ:
ê³ ³Ýßáõßï áÕçáõÝ»ÉÇ ¿, ë³Ï³ÛÝ ãÇ Ï³ñ»ÉÇ ëå³ë»É ³ñ³· ³ñ¹ÛáõÝùÝ»ñÇ: ²ÛÝ ÇÝã
ù³Ûù³Ûí»É ¿ »ñÏ³ñ ï³ñÇÝ»ñ, Ïå³Ñå³ÝíÇ »ñÏ³ñ³ï¨ í»ñ³Ï³Ý·ÝáõÙ: ²Ûë Ý³Ë³·ÇÍÇ
³ñ¹ÛáõÝùÝ»ñÁ ÏÏ³ñáÕ³Ý³Ýù ï»ëÝ»É 5-10 ï³ñÇ Ñ»ïá, ¨ ³Û¹ Å³Ù³Ý³Ï ºñüÆ-Á Ù»Í
áõñ³ËáõÃÛ³Ùµ ÏÁÝ¹áõÝÇ ³ÛÝ Ýáñ ë»ñÝ¹ÇÝ, áñÁ Ñ»ï³ùñùñáõÃÛáõÝ óáõÛó Ïï³
ýáõÝ¹³Ù»Ýï³É ¨ ÏÇñ³é³Ï³Ý ·ÇïáõÃÛáõÝÝ»ñÇ ÝÏ³ïÙ³Ùµ:
²Ï³Ý³íáñ ýÇ½ÇÏáë ÚáõñÇ ÐáíÑ³ÝÝÇëÛ³ÝÁ ³é³ç³ñÏ»ó ëï»ÕÍ»É Ñ³ïáõÏ å³ÛÙ³ÝÝ»ñ
ï³Õ³Ý¹³íáñ ßñç³Ý³í³ñïÝ»ñÇ Ñ³Ù³ñ` Ñ»ï¨»Éáí Ýñ³Ýó í»ñçÇÝ ¹åñáó³Ï³Ý
ï³ñÇÝ»ñÇ Ñ³çáÕáõÃÛáõÝÝ»ñÇÝ: ²ÛÝáõÑ»ï¨ ÙñóáõÛÃ³ÛÇÝ »Õ³Ý³Ïáí É³í³·áõÛÝ
ßñç³Ý³í³ñïÝ»ñÇó Ï³½Ù»É Ñ³ïáõÏ áõë³ÝáÕ³Ï³Ý-é³½Ù³Ï³Ý çáÏ³ïÝ»ñ` ³½³ï»Éáí
Ï³ñ·³ÛÇÝ Í³é³ÛáõÃÛáõÝÇó ¨ ÏÝù»É Ýñ³Ýó Ñ»ï 10-ï³ñí³ å³ÛÙ³Ý³·ñ»ñ, áñ ëáíáñ»Ý
Ñ³ïáõÏ ¹³ëÁÝÃ³óÝ»ñ ýÇ½ÇÏ³ÛÇ, Ù³Ã»Ù³ïÇÏ³ÛÇ ¨ Ñ³ßíÇã ï»ËÝÇÏ³ÛÇ ·Íáí ¨
Ñ»ï³·³ÛáõÙ ³ßË³ï»Ý ½ÇÝíáñ³Ï³Ý ·Çï³Ñ»ï³½áï³Ï³Ý ÇÝëïÇïáõïÝ»ñáõÙ:
ÐÐ ·ÇïáõÃÛ³Ý ÏáÙÇï»Ý ³ñ¹»Ý »ñÏ³ñ ï³ñÇÝ»ñ åÉ³Ý³íáñáõÙ ¿ ëï»ÕÍ»É
Ñ»ï³½áï³Ï³Ý Ñ³Ù³Éë³ñ³ÝÝ»ñ:
²Û¹ Ñ³Ù³Éë³ñ³ÝÝ»ñáõÙ ¹³ë³ËáëÝ»ñÇ ÃÇíÁ Ñ³Ù³ñÛ³ Ñ³í³ë³ñ ¿ áõë³ÝáÕÝ»ñÇ
ÃíÇÝ: Ð»ï³½áï³Ï³Ý Ñ³Ù³Éë³ñ³ÝÁ åÇïÇ Ñ³·»óí³Í ÉÇÝÇ ³Ù»Ý³Å³Ù³Ý³Ï³ÏÇó
ë³ñù³íáñáõÙÝ»ñáí ¨ áõë³ÝáÕÝ»ñÁ ³é³çÇÝ ï³ñÇÝ»ñÇó ëÏë³Í Ï³ï³ñ»Ý Ï³ñ¨áñ
Ñ»ï³½áï³Ï³Ý Íñ³·ñ»ñ:
´³óÇ ¹ñ³ÝÇó Ï³Ý µ³½Ù³ÃÇí ³é³ç³ñÏÝ»ñ ³ÝÑ³ïÝ»ñÇó ¨ Ï³½Ù³Ï»ñåáõÃÛáõÝÝ»ñÇó “÷ñÏ»É” Ñ³ÛÏ³Ï³Ý ·ÇïáõÃÛáõÝÁ: ê³Ï³ÛÝ áã µáÉáñ ³é³ç³ñÏáõÃÛáõÝÝ»ñÁ Ï³ñ»ÉÇ ¿
ÁÝ¹áõÝ»É. ûñÇÝ³Ï, í»ñç»ñë ÑÝã³Í ³é³ç³ñÏÁ ³ñï»ñÏñÇó Ð³Û³ëï³Ý áõÕ³ñÏ»É ÑÝ³ó³Í
ë³ñù³íáñáõÙÝ»ñ` ¹³ ãÇ Ï³ñ»ÉÇ ³Ý»É áã ÙÇ ¹»åùáõÙ:
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ÆÙ Ï³ñÍÇùáí, “³ñ³· ÉõÍõÙÝ»ñÇ” é³½Ù³í³ñáõÃÛáõÝÁ ¹³ï³å³ñïí³Í ¿ Ó³ËáÕÙ³Ý
ÙÇ³ÛÝ Ù»Ï å³ï×³éáí. Ù»Ýù å³ñ½³å»ë ãáõÝ»Ýù ÑÇÙù, áñÇ íñ³ ÑÝ³ñ³íáñ ÏÉÇÝÇ
³ñ³·³óÝ»É ·Çï³ï»ËÝÇÏ³Ï³Ý ½³ñ·³óáõÙÁ Ð³Û³ëï³ÝáõÙ: Ð³Ù³ñ ù³éáñ¹ ¹³ñ
ÊáñÑñ¹³ÛÇÝ ØÇáõÃÛ³Ý ÷Éáõ½áõÙÇó Ñ»ïá Ù»Ýù ½·³ÉÇáñ»Ý Çç»óñ»É »Ýù Ù³ñ¹Ï³ÛÇÝ
Ï³åÇï³ÉÇ áñ³ÏÁ ¨ ÑÇÙÝ³íáñ³å»ë áãÝã³óñ»É ÏñÃ³Ï³Ý Ñ³Ù³Ï³ñ·Á, áñÁ å³ñ½³å»ë
ÑÝ³ñ³íáñ ã¿ ³ñ³· í»ñ³Ï³Ý·Ý»É:
Þ³ï íï³Ý·³íáñ »Ù Ñ³Ù³ñõÙ Ñ³Ù³Éë³ñ³ÝÝ»ñÇ ¹»ñÇ ³Ýï»ëõÙÁ: àã Ã» å»ïù ¿
³ÛÉÁÝïñ³Ýù³ÛÇÝ áõÕÇÝ»ñ ÷Ýïñ»É ³ñ³· “ÃéÇãù” Çñ³·áñÍ»Éáõ Ñ³Ù³ñ, ³ÛÉ µáÉáñ áõÅ»ñÁ ¨
ÙÇçáóÝ»ñÁ å»ïù ¿ ¹Ý»É Ñ³Ù³Éë³ñ³ÝÝ»ñÇ áõÅ»Õ³óÙ³Ý ·áñÍÇÝ: ä»ïù ¿ Ñ³ëÏ³Ý³É, áñ
»ñÏñÇ ïÝï»ë³Ï³Ý ·»ñ³Ï³ÛáõÃÛáõÝÁ ³ñ¹ÛáõÝ³µ»ñ³Ï³Ý ³ñï³¹ñáõÃÛ³Ý áÉáñïáõÙ
ÙÝ³ó»É ¿ ³ÝóÛ³ÉáõÙ: ²×Ç ÑÇÙÝ³Ï³Ý ß³ñÅÇã áõÅÁ ³Ûëûñ Ñ³Ý¹Çë³ÝáõÙ ¿ Ùï³íáñ
ë»÷³Ï³ÝáõÃÛáõÝÁ ëï»ÕÍ»Éáõ ¨ û·ï³·áñÍ»Éáõ ÑÙïáõÃÛáõÝÁ, áñï»Õ ³é³Ýóù³ÛÇÝ ï³ññ»ñ
Ñ³Ý¹Çë³ÝáõÙ »Ý Ñ³Ù³Éë³ñ³ÝÝ»ñÁ: Üñ³Ýù ¹³éÝáõÙ »Ý Ñ³ñÃ³Ï ·Çï³Ñ»Ý ïÝï»ëáõÃÛ³Ý
Ñ³Ù³ñ:
´³Ûó »Ã» ³ßË³ñÑÇ Ñ³Ù³Éë³ñ³ÝÝ»ñÁ ÙÇ³íáñáõÙ »Ý Ù³ñ¹Ï³ÛÇÝ ¨ ýÇÝ³Ýë³Ï³Ý
Ï³åÇï³ÉÇ ÑáëùÁ, Ï³ï³ñáõÙ »Ý Çñ»Ýó ¹»ñÁ ·áñÍÁÝÃ³óÝ»ñÁ Ó»éÝ»ñ»óáõÃÛ³Ý
ßñç³Ý³ÏÝ»ñáõÙ ¨ ¿ÏáÑ³Ù³Ï³ñ·Ç Ýáñ³ñ³ñáõÃÛ³Ý áÉáñïáõÙ, ³å³ Ð³Û³ëï³ÝáõÙ ³Û¹
·áñÍÁÝÃ³óÁ ¹»é¨ë ãÇ ¿É ëÏëí»É: Ø»½ å»ïù ¿ Ñ³ÛÏ³Ï³Ý Ñ³Ù³Éë³ñ³ÝÝ»ñÁ í»ñ³Í»É
½³ñ·³óÙ³Ý Ýáñ Ùá¹»ÉÝ»ñÇ Ó¨³íáñÙ³Ý Ï»ÝïñáÝÝ»ñÇ, ¹ñ³Ýù í»ñ³Í»Éáí
Ñ³Ù³ßË³ñÑ³ÛÇÝ ßáõÏ³ÛáõÙ Ýáñ³ñ³ñáõÃÛ³Ý Ù³ëÝ³ÏÇóÝ»ñÇ, ¹³ñÓÝ»Éáí ¹ñ³Ýù ·ñ³íÇã
»ñÇï³ë³ñ¹ ï³Õ³Ý¹Ý»ñÇ Ñ³Ù³ñ:
ìï³Ý·³íáñ »Ýù Ñ³Ù³ñáõÙ Ï³Û³ó³Í ¨ ¹»ñ ³åñáÕ ·Çï³Ï³Ý ¹åñáóÝ»ñÇ
³Ýï»ëáõÙÁ Ýáñ³Ýáñ “Ñ³ÛÏ³Ï³Ý ·ÇïáõÃÛ³Ý ÷ñÏÇãÝ»ñÇ” ÏáÕÙÇó. å»ïù ¿ Çñ»Ýó
µ³ó³ïñ»É, áñ Ýáñ áõÕÕáõÃÛáõÝ, Ýáñ ·Çï³Ï³Ý ¹åñáóÇ ëï»ÕÍáõÙÁ å³Ñ³ÝçáõÙ ¿ »ñÏ³ñ
ï³ñÇÝ»ñ, µ³Ûó Ï³ñáÕ ¿ Ù»éÝ»É ß³ï ³ñ³·: Âí³óáÕ Ñ»ßï Çñ³Ï³Ý³ÉÇ ¨ ³ñ³· ·áõÙ³ñÝ»ñ
µ»ñáÕ áõÕÕáõÃÛáõÝÝ»ñÁ Ë³µáõëÇÏ »Ý, ³ñ¹Ûá±ù ¹³ ·ÇïáõÃÛáõÝ ¿, ¨ ³ñ¹Ûá±ù ¹³ Ï³ñáÕ ¿
ë³ï³ñ»É Ñ³Û ³½·Ç Ù³ï³Õ ë»ñÝ¹Ç ÉÇ³ñÅ»ù ÏñÃáõÃÛ³ÝÁ ³å³·³ ï³ñÇÝ»ñÇÝ:
Ø»ñ Ñ³Ýñ³å»ïáõÃÛ³Ý ¨ Ñ³ë³ñ³ÏáõÃÛ³Ý ³éç¨ Í³é³ó³Í ËÝ¹ÇñÝ»ñÁ µ³½Ù³ÃÇí
»Ý áõ µ³ñ¹: ´³Ûó ãå»ïù ¿ Ùáé³Ý³É, áñ ÙÇ³ÛÝ ÏñÃí³Í ³½·Á ß³Ýë áõÝÇ ·áÛ³ï¨»Éáõ ß³ï
³ñ³· ÷á÷áËíáÕ ¨ µ³½Ù³ÃÇí Ù³ñï³Ññ³í»ñÝ»ñ ³é³ç³¹ñáÕ 21-ñ¹ ¹³ñáõÙ:
².Æ. ²ÉÇË³ÝÛ³ÝÇ ³Ýí³Ý ³½·³ÛÇÝ ·Çï³Ï³Ý É³µáñ³ïáñÇ³Ý (ºñ¨³ÝÇ ýÇ½ÇÏ³ÛÇ
ÇÝëïÇïáõï), áñÁ Ã¨³ÏáË»É ¿ Çñ å³ïÙáõÃÛ³Ý 75 ³ÙÛ³ÏÁ, å³ïñ³ëï ¿ Ý»óáõÏ ÉÇÝ»É
Ð³Û³ëï³ÝáõÙ ýÇ½ÇÏ³ÛÇ áõëáõóÙ³Ý ·áñÍÇÝ` û·ï³·áñÍ»Éáí Çñ Ñ³ñáõëï ·Çï³Ï³Ý
»ÝÃ³Ï³éáõÛóÝ»ñÁ, Ñ»ï³½áï³Ï³Ý ¨ áõëáõÙÝ³Ï³Ý É³µáñ³ïáñÇ³Ý»ñÁ, Ù³·Çëïñ³ïáõñ³Ï³Ý ¨ ³ëåÇñ³Ýï³Ï³Ý Íñ³·ñ»ñÁ ¨ ¹»é ³ßË³ïáõÝ³Ï áõ ÙñóáõÝ³Ï ·Çï³Ï³Ý Ï³½ÙÁ:
àñå»ë í»ñç³µ³Ý ÙÇ áã áõñ³Ë³ÉÇ Éáõñ ¨ë. ³Ûë ï³ñÇ ãÇ Ï³Û³Ý³Éáõ Ð³Û³ëï³ÝÇ
Ü³Ë³·³ÑÇ Ñ³Ûï³ñ³ñ³Í ÙñóáõÛÃÁ ýÇ½ÇÏ³ÛÇ µÝ³·³í³éáõÙ. ¹ÇÙáÕÝ»ñ ãÏ³Ý ...
². âÇÉÇÝ·³ñÛ³Ý,
ºñüÆ ïÝûñ»Ý
11.02 2017
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ATTACHMENT 19. International Grants
2016 Ã. ². ²ÉÇË³ÝÛ³ÝÇ ³Ýí³Ý ²½·³ÛÇÝ ¶Çï³Ï³Ý È³µáñ³ïáñÇ³ÛáõÙ ·áñÍáÕ
¹ñ³Ù³ßÝáñÑÝ»ñÇ óáõó³Ï
Â»Ù³ÛÇ
Ñ³Ù³ñÁ

üÇÝ³Ýë³íáñáÕ
Ï³½Ù³Ï»ñåáõÃÛáõÝ

Marie Curie Actions,
612707,
FP7-PEOPLE-2013DIONICOS
IRSES

295302

Marie Curie Actions,
FP7-PEOPLE-2012IRSES,

Ô»Ï³í³ñÇ
³ÝáõÝ,
³½·³ÝáõÝ,
Ñ³Ûñ³ÝáõÝ

Â»Ù³ÛÇ ³Ýí³ÝáõÙÁ

Î³ï³ñ
Ù³Ý
Å³ÙÏ»ï

²Ý³ÝÇÏÛ³Ý
Ü»ñë»ë ê.

Dynamics of and in
Complex Systems

20132017

Æ½Ù³ÇÉÛ³Ý
ÜÇÏáÉ³Û Þ.

Statistical Physics in
Diverse Realization,
within the 7th European
Community Framework
Oscillations

20122016

ATTACHMENT 20. List of Scientific Institutions with whom YerPhI Has
Signed Agreements or MOU
1. Thomas Jefferson National Accelerator Facility
2. Deutsches Elektronen-Synchrotron (DESY)
3. The European Organization for Nuclear Research (CERN)
4. Stanford Linear Accelerator Center (SLAC)
5. Notre Dame University
6. Cherenkov Telescope Array Consortium (CTA)
7. Institute for Structure and Nuclear Astrophysics (University of Notre Dame, USA)
8. Warsaw University of Technology
9. Heidelberg Ion-Beam Therapy Center (HIT);
10. The Universidade Federal de Lavras (UFLA), Brazil
11. Объединенный Институт Ядерных Исследований (ОИЯИ, Дубна)
12. Московский Инженерно-Физический Институт (МИФИ, Москва)
13. Armenian Anti-hailing center of ministry of Emergency.
14. Armenian meteorological center of ministry of Emergency.
15. Lund University – MAX Lab accelerator center.
16. El Instituto de Fisica de la Universidad Nacional Autonoma de Mexico (IFUNAM)
17. Научно-исследовательский институт ядерной физики имени Д.В.Скобельцына
(МГУ Москва)
18. HERA/H1 Collaboration Agreement (DESY)
19. Collaboration Agreement Reference KF 2886 (CERN)
20. “Horia Hulubei” National Institute of Physics and Nuclear Engineering, Romania
21. Nuclear Physics Institute of the CAS, Czech Republic
22. KE35/43/ATLAS Agreement
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ATTACHMENT 21. New MOUs, Letters and Collaboration Agreements Signed with
AANL in 2016
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ATTACHMENT 22. Financial information on CERN collaboration
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ATTACHMENT 23. Potential AANL Future Leaders

². Æ. ²ÈÆÊ²ÜÚ²ÜÆ ³Ýí³Ý ²¼¶²ÚÆÜ ¶Æî²Î²Ü È²´àð²îàðÆ²
(ºðºì²ÜÆ üÆ¼ÆÎ²ÚÆ ÆÜêîÆîàôî)
ÐÆØÜ²¸ð²Ø

Ðð²Ø²Ü

11.03.2015Ã.

N36/Î.

²²¶È (ºñüÆ)-Ç ß³ñáõÝ³Ï³Ï³Ý ½³ñ·³óáõÙÁ ³å³Ñáí»Éáõ Ñ³Ù³ñ, »ñÇï³ë³ñ¹
·ÇïÝ³Ï³ÝÝ»ñÇ Ù³ëÝ³·Çï³Ï³Ý ³é³çÁÝÃ³óÇ ÑÝ³ñ³íáñáõÃÛáõÝÝ»ñ ëï»ÕÍ»Éáõ, ÇÝãå»ë Ý³¨,
³ÝÑñ³Å»ßïáõÃÛ³Ý ¹»åùáõÙ, Ï³éáõóí³Íù³ÛÇÝ ëïáñ³µ³Å³ÝÙ³Ý Õ»Ï³í³ñÇÝ ³ÝÑ³å³Õ
÷áË³ñÇÝáõÙÁ ³å³Ñáí»Éáõ Ýå³ï³Ïáí`
Ðð²Ø²ÚàôØ ºØ.
1. Ð³ëï³ï»É ²²¶È (ºñüÆ)-Ç ³é³çÇÏ³ 5 ï³ñÇÝ»ñÇ ÁÝÃ³óùáõÙ ÷áË³ñÇÝÙ³Ý »ÝÃ³Ï³
·Çï³-Ï³½Ù³Ï»ñåã³Ï³Ý Õ»Ï³í³ñ å³ßïáÝÝ»ñÇ ó³ÝÏÁ, Ñ³Ù³Ó³ÛÝ ëáõÛÝ Ññ³Ù³ÝÇÝ ÏÇó
Ñ³í»Éí³ÍÇ:
2. Î³¹ñ»ñÇ µ³ÅÝÇÝ, Ù»Ï³ÙëÛ³ Å³ÙÏ»ïáõÙ Ùß³Ï»É ¨ Ý»ñÏ³Û³óÝ»É Ñ³ëï³ïÙ³Ý`
 Â»ÏÝ³ÍáõÇÝ å³Ñáõëï³ÛÇÝ Ï³½ÙáõÙ (é»½»ñíáõÙ) ·ñ³Ýó»Éáõ ¨ ÁÝ¹·ñÏ»Éáõ ã³÷³ÝÇßÝ»ñÁ
(½µ³Õ»óñ³Í å³ßïáÝáõÙ ³ßË³ï³Ýù³ÛÇÝ ·áñÍáõÝ»áõÃÛ³Ý ³ñ¹ÛáõÝùÝ»ñÁ, Ã»ÏÝ³ÍáõÇ
·áñÍÝ³Ï³Ý ¨ ³ÝÓÝ³Ï³Ý Ñ³ïÏ³ÝÇßÝ»ñÁ, Ýñ³ ÁÝ¹áõÝ³ÏáõÃÛáõÝÝ»ñÁ ëå³ëíáÕ
³ßË³ï³ÝùÇ
Ñ³Ý¹»å,
åáï»ÝóÇ³É
ÑÝ³ñ³íáñáõÃÛáõÝÝ»ñÁ,
Ã»ÏÝ³ÍáõÇ
í»ñçÇÝ
³ï»ëï³íáñÙ³Ý ³ñ¹ÛáõÝùÝ»ñÁ ¨ ³ÛÉÝ:)
 ²²¶È-Ç ·Çï³-Ï³½Ù³Ï»ñåã³Ï³Ý Õ»Ï³í³ñ å³ßïáÝÝ»ñÁ ÷áË³ñÇÝ»Éáõ »ÝÃ³Ï³
Ï³¹ñ»ñÇ é»½»ñíÇ Ó¨³íáñÙ³Ý ¨ í³ñÙ³Ý ·áñÍÁÝÃ³óÇ Ñ»ï Ï³åí³Í ³ßË³ï³ÝùÝ»ñÇ
Ï³½Ù³Ï»ñåÙ³Ý Ï³ñ·Á.
 ²²¶È-Ç ËáëïáõÙÝ³ÉÇó ·ÇïÝ³Ï³ÝÝ»ñÇ` ·Çï³-Ï³½Ù³Ï»ñåã³Ï³Ý Õ»Ï³í³ñ
å³ßïáÝÝ»ñÁ ÷áË³ñÇÝ»Éáõ »ÝÃ³Ï³ Ï³¹ñ³ÛÇÝ é»½»ñíÇ Ã»ÏÝ³ÍáõÝ»ñÇ ³Ýí³Ý³óáõó³ÏÁ.
4. êáõÛÝ Ññ³Ù³ÝÁ áõÅÇ Ù»ç ¿ ëïáñ³·ñÙ³Ý å³ÑÇó:

²²¶È-Ç ïÝûñ»Ý

².âÇÉÇÝ·³ñÛ³Ý

Î³ï. ØÇù³»ÉÛ³Ý

Ð³í»Éí³Í
11.03.2015Ã. N36/Î
Ññ³Ù³ÝÇ

103

Ò²ÜÎ
÷áË³ñÇÝÙ³Ý »ÝÃ³Ï³ ²²¶È (ºñüÆ) ÑÇÙÝ³¹ñ³ÙÇ ·Çï³-

Ï³½Ù³Ï»ñåã³Ï³Ý Õ»Ï³í³ñ å³ßïáÝÝ»ñÇ

 ²²¶È (ºñüÆ) ÑÇÙÝ³¹ñ³ÙÇ ïÝûñ»Ý
 ²²¶È (ºñüÆ) ÑÇÙÝ³¹ñ³ÙÇ ïÝûñ»ÝÇ ï»Õ³Ï³É ·ÇïáõÃÛ³Ý ·Íáí


²²¶È (ºñüÆ) ÑÇÙÝ³¹ñ³ÙÇ ïÝûñ»ÝÇ ï»Õ³Ï³É ÁÝ¹Ñ³Ýáõñ Ñ³ñó»ñáí

 ²²¶È (ºñüÆ) ÑÇÙÝ³¹ñ³ÙÇ ·Çïù³ñïáõÕ³ñ


ÖáñÓ³ñ³ñ³Ï³Ý ýÇ½ÇÏ³ÛÇ µ³Å³ÝÙáõÝùÇ í³ñÇã



îÇ»½»ñ³Ï³Ý ×³é³·³ÛÃÝ»ñÇ ýÇ½ÇÏ³ÛÇ µ³Å³ÝÙáõÝùÇ í³ñÇã



î»ë³Ï³Ý ýÇ½ÇÏ³ÛÇ µ³Å³ÝÙáõÝùÇ í³ñÇã



üÇ½ÇÏ³ÛÇ ÏÇñ³é³Ï³Ý Ñ»ï³½áïáõÃÛáõÝÝ»ñÇ µ³ÅÝÇ í³ñÇã



Æ½áïáåÝ»ñÇ Ñ»ï³½áïÙ³Ý ¨ ³ñï³¹ñáõÃÛ³Ý µ³ÅÝÇ í³ñÇã



Ð³Ù³Ï³ñ·ã³ÛÇÝ Ï»ÝïñáÝÇ í³ñÇã
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²ÜÌ²Ü²Ò²ÜÎ
²²¶È (ºñüÆ)-Ç ÑÇÙÝ³¹ñ³ÙÇ ·Çï³Ï³½Ù³Ï»ñåã³Ï³Ý Õ»Ï³í³ñ
å³ßïáÝÝ»ñÇ Ï³¹ñ³ÛÇÝ é»½»ñíÇª Áëï µ³Å³ÝÙáõÝùÝ»ñÇ (µ³ÅÇÝÝ»ñÇ)
ÌÝÝ¹Û³Ý ¼µ³Õ»óñ³Í å³ßïáÝÁ
ï³ñ»ÃÇíÁ
îÜúðÆÜàôÂÚàôÜ

²½·³ÝáõÝ, ³ÝáõÝ Ñ³Ûñ³ÝáõÝ

¶Çï³Ï³Ý
³ëïÇ×³ÝÁ

öàðÒ²ð²ð²Î²Ü üÆ¼ÆÎ²ÚÆ ´²Ä²ÜØàôÜø

1.Ê³ã³ïñÛ³Ý ì³ñ¹³Ý ²ñß³ÉáõÛëÇ

1984

·Çï³ßË³ïáÕ

ü.Ù.·.Ã.

2.ø³éÛ³Ý ¶¨áñ· ²ñ³ñ³ïÇ

1983

·Çï³ßË³ïáÕ

ü.Ù.·.Ã.

îºê²Î²Ü üÆ¼ÆÎ²ÚÆ ´²Ä²ÜØàôÜø

1.Î³ñ³Ë³ÝÛ³Ý ¸³íÇÃ èáõ¹áÉýÇ

1964

³é. ·Çï³ßË³ïáÕ

ü.Ù.·.¹.

2.²ÉÉ³Ñí»ñ¹Û³Ý ²ñÙ»Ý ¾¹áõ³ñ¹Ç

1973

³í. ·Çï³ßË³ïáÕ

ü.Ù.·.Ã.

3.²Ý³ÝÇÏÛ³Ý È¨ Ü»ñë»ëÇ

1981

·Çï³ßË³ïáÕ

ü.Ù.·.Ã.

4.ºÕÇ³½³ñÛ³Ý ²ñë»Ý ¶³·ÇÏÇ

1987

·Çï³ßË³ïáÕ

ü.Ù.·.Ã.

îÆº¼ºð²Î²Ü Ö²è²¶²ÚÂÜºðÆ üÆ¼ÆÎ²ÚÆ ´²Ä²ÜØàôÜø

1. Î³ñ³å»ïÛ³Ý îÇ·ñ³Ý Â³ÃáõÉÇ

1979

·Çï³ßË³ïáÕ

ü.Ù.·.Ã.

2.Ø³ÇÉÛ³Ý ´³·ñ³ï ¶áõñ·»ÝÇ

1985

·Çï³ßË³ïáÕ

ü.Ù.·.Ã.

ÎÆð²è²Î²Ü üÆ¼ÆÎ²ÚÆ ´²ÄôÜ

1.²É»ùë³ÝÛ³Ý ¾¹áõ³ñ¹ ØÝ³ó³Ï³ÝÇ

1983

·Çï³ßË³ïáÕ

ü.Ù.·.Ã.

Æ¼àîàäÜºðÆ ²ðî²¸ðàôÂÚ²Ü ´²ÄôÜ

1.¸³ÉÉ³ùÛ³Ý èáõµ»Ý ÎáÉÛ³ÛÇ

1987

·Çï³ßË³ïáÕ

ü.Ù.·.Ã.

Ð²Ø²Î²Ð¶Â²ÚÆÜ ÎºÜÎÐÀÜ

1.¸»ñÙ»ÝçÛ³Ý Ð³ñáõÃÛáõÝ Ð³ÏáµÇ

1980

ó³Ýó. ×³ñï³ñ³·»ï
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Ì³ÝáÃ³·ñáõÃÛáõÝ

