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FOUNDATION OF THE ACADEMY
TheUkrainianAcademyof Scienceswasfoundedbytheedictof Hetman
ofUkrainePavloSkoropadskyofNovember14,1918.

TheUkrainianAcademyof Scienceswasfoundedas an self-governsng
institutionincluding15institutes, 14permanentcommissions,6 museums,
2 cabinets, 2 laboratories, Botanic and AcclimatizationGarden,
AstronomicObservatory, BiologicStation, library, pronting-house, and
recordsplace.

Editionsof theAcademyshouldbeprintedinUkrainian.

TheStatuteof theAcademyemphasizeditsall-Ukrainiannature.

Thefirst Generalmeetingwasheldon November27, 1918. Professor
VolodymyrVernadskywas electedthe Presisdentof the Ukrainian
AcademyofSciences.

His grace
Hetman of Ukraine
PavloSkoropadsky

Founder and 
the first President of the Avademy

VolodymyrVernadsky



Academician BORYS PATON
President of the National Academy of Sciences of Ukraine

in 1962-2020



Accordingto thelegislationtheNationalAcademyofSciencesofUkraineis thehighestscientificinstitutionofUkraine. 
Themainpurposesare:
- organizationandrealizationof fundamentalandappliedresearchof themostimportantproblemsofnatural, technical, 
social and humanitariansciences;

- coordinationandexpertiseof thebasic researchinUkraine.

NATIONAL ACADEMY OF SCIENCES OF UKRAINE TODAY



NATIONAL ACADEMY OF SCIENCES OF UKRAINE TODAY

TheAcademyincludesabout150 institutionsandorganizations: (institutes, scientificcenters, museums, libraries, nationalparks, 
researchanddevelopmentinstitutions). About40 institutionswereorganizedduringtheyearsof Independence.

Thestuffof theNAS ofUkraineincludesabout28thousandemploees, amongthem15thousandresearchers, 2.4thousand
DoctorsofScienceand7thousandPhylosophyDoctors.

ǾɊȻɁɂɍɥɪɆȻȼɂɆɐɂɘɔɣɁɥɪɌɝɎɥɒɓɝ6ɑɂȾɥɏɎȻɌɝɎɇɗɎȻɔɊɏȽɇɗəɂɎɓɑɥȽȑǾȑȗɊɑȻɦɎɇɓȻȐȒȑȗɊɑȻɦɎɇ



Regional Structure of the Academy





InternationalCooperationof theNAS ofUkraine

Theinternationalcooperationis performedin the frameworkof about120 agreementsbetweenthe NASof Ukraine
and academies,state institutions,scientificorganizations,educationalinstitutions,firms, and industrialcompanies
ofabout50countriesof theworld.
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NAS of Ukraine - EU programs

NAS of Ukraine - NATO programs

NAS of Ukraine ïUNESCO program 
"Man and Biosphereò

International Atomic Energy Agency 
(IAEA)

European Organization for Nuclear 
Research (CERN)

International Institute for Applied 
Systems Analysis (IIASA)

Science and Technology Center in 
Ukraine (STCU)

Joint Institute for Nuclear Research 

(JINR)

Central European Initiative

//upload.wikimedia.org/wikipedia/commons/5/54/Flag_of_IAEA.svg


COOPERATION WITH THE ACADEMY OF SCIENCES OF MOLDOVA ʨ
IMPORTANT AREA OF INTERNATIONAL ACTIVITY 

OF THE NATIONAL ACADEMY OF SCIENCES OF UKRAINE

Agreement on Scientific Cooperation between the National Academy of Sciences of Ukraine and the Academy of Sciences of Moldova 
(2017)
14 bilateral interinstitutionalagreements
Prizes of the Academies of Sciences of Ukraine, Belarus and Moldova (since 1996)

Scientific councils:

JointCouncilonFundamentalGeographicalIssues
BoardofDirectorsofScientificLibrariesandInformationCentersofNationalAcademiesofSciences
AdvisoryBoardonIntellectualPropertyProtectionandTechnologyTransfer
CouncilofPhysiologicalSocieties

COOPERATION WITHIN THE INTERNATIONAL ASSOCIATION OF ACADEMIES OF SCIENCES



NanoporousandNanostructuredMaterialsfor MedicalApplications(NanoMed)ʨR. KavetskyInstituteofExperimentalPathology,OncologyandRadiobiologyof
theNASofUkraine,InstituteofChemistryof theAcademyofSciencesofMoldova
RI-LINKS2UAʨNASofUkraine,CenterforInternationalProjectsof theAcademyofSciencesofMoldova
STIInternational CooperationNetwork for EasternPartnershipCountries- PLUS- EaPPLUSʨNASof Ukraine,Centerfor InternationalProjectsof the
AcademyofSciencesofMoldova
DanubeStrategyof the EuropeanUnionʨInstitutefor MarketProblemsandEconomicandEnvironmentalResearchof theNASof Ukraine,Centerfor International
Projectsof theAcademyofSciencesofMoldova
7FRSECURE-R21ʨV.LashkarevInstituteofSemiconductorPhysicsof theNASofUkraine,InstituteofAppliedPhysicsof theAcademyofSciencesofMoldova

RESEARCH AND INNOVATION PROGRAMME OF THE EUROPEAN UNION, HORIZON 2020

ʬModelingandmitigation of socialdisasterscausedby terrorism anddisastersʭ
ʬInstituteofAppliedSystemsAnalysisʭoftheIgorSikorskyNationalTechnicalUniversityofUkraine
ʬKyivPolytechnicrƋƼǅūǅǋǅņʭoftheMESofUkraineandNASofUkraine
InstituteofMathematicsandInformaticsof theAcademyofSciencesofMoldova

THENATOSCIENCEFORPEACEANDSECURITYPROGRAMME



Fundamental Research of the World Level by the scientists of the NAS of Ukraine

High-energy physics and astrophysics (participation in the experiments at the Large Hadron Collider, 
discovery of new galacticsěƼ ǅŧņ ƶņƼǋƂǅ Ɠŝ ǅŧņ ƓķƼņƶǡěǅūƓƋƼ ǋƼūƋş ǅŧņ ʱnǋķķƂņʲ ǅņƂņƼĹƓƲņʓ ƼņěƶĹŧ ŝƓƶ th
psrticlesthat might be the dark-, attercarriers, participation in the experiments of the Borexino
collaboration concerning the measurements of the solar radiation intensity just at the instant of energy 
release within the Sun).

Physics of condensed matter (studies of electron and optical properties of graphene, Bose-condensation 
in magnetic substances at room temperatures, control of the properties of liquid crystals).

Radio astronomy and physics of geocosmos(detection of highly excited atoms in the interstellar 
space, discovery of lightningsat Saturn, studies of the solar-terrestrial interactions).
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Molecularbiologyandgenetics(discoveryof themolecularmechanismsof thepainreceptionand
signal transfer to the brain, creation of new nanobiosensores, creation of effective
nanobiopharmaceuticals, studiesof the genestructure,systemsof geneexpressionregulation,
investigationof the proteininterrelationin the organismthat providesa possibilityto diagnose
deseases, topreventthem,andtoworkoutmedicineofnewgeneration).

Chemistry(studiesof the chemicalstructure,kineticsand reactioncapacityof molecules;
nanophotocatalysis; synthesisof potentiallybioactivecompounds; creationof functionalpolymers
andcomposites; synthesisof newsubstancesandcompoundsfor medicineandagriculture; new
methodsofwastesconversion; solutionofotherecologicalproblemsetc).

Materialsscience(newcompositematerialswith predictedproperties; newmethodsof treatment
andconnectionofmaterials,livingtussiesinparticular; nanotechnologiesandnanomaterials).

Sociohumanities(studiesof social,political,ethnic,national,andculturaldevelopmentof the
Ukrainiansociety).



Large Hadron Collider (LHC)

)

Length of the accelerator ring ʧ 27 km
Committed in 2009



ǒ Collision energy of the proton beams ʧ 14TEV

ǒ Advanced superconductor technologies provide the 
operation of the LHC at 2.71ÁC, i.e., slightly above the 
absolute zero

ǒ The accelerator is 27km long, i.e., it is the greatest 
superconductor accelerating device in the world

Credits: Symmetry Magazine

Large Hadron Collider (LHC)



CMS & ATLAS Higgs boson discovery: 
Higgs boson transforming into bottom quarks as it decays



CMSDetector
Ukrainian participants:

Kharkiv Institute of Physics and Technology, 

Kharkiv

Institute for Scintillation Materials, Kharkiv

ATLAS, Tile detector,
500,000 plastic scintellators



Quality ranking of CMS ʊier-2 sites for the last 2 

years (Nov18 ïNov21) based on CMS site 

óreadinessô metrics (see 

https://cmssst.web.cern.ch/ranking)

At present, T2_UA_KIPT is one of the most stable and 

reliable CMS Tier-2 centres providing the maximum 

(>99% of time) site readiness.

Participation in CMS computing 
infrastructure

Kharkov Institute of Physics and Technology 

(KIPT), Kharkov, Ukraine, actively participates in 

CMS data processing. KIPT computing facility was 

registered in CMS grid infrastructure as 

T2_UA_KIPT in 2008 and commissioned as CMS 

Tier-2 centre in 2009. Since LHC startup (late 

2009), ~20 Petabytes of CMS data has been 

transferred to site T2_UA_KIPT for processing.

https://cmssst.web.cern.ch/ranking


Detector ALICE
Ukrainian participants:

BogolyubovInstitute for Theoretical Physics, Kyiv
KharkivInstitute of Physics andTechnology, Kharkiv
LED Technologies, Kharkiv

Ukrainian contribution
Hybrids, Al-kaptonmicro cables for  the ITS Drift And 

ITS Strip 





Odderon discovered

The latest data of the TOTEM experiment for the energy of 13TeVand the data on the total cross-sections of the proton-proton and 
proton-antiproton elastic scattering for the interaction energy above 5GeV were analized. The conclusion is that the TOTEM experiment 
ǢěƼ ǅŧņ ŝūƶƼǅ ƓƋņ ǅƓ ĹƓƋŝūƶƉ ǅŧņ ņǧūƼǅņƋĹņ Ɠŝ ǅŧņ ʱodderon̡  ʥǢūǅŧ ǅŧņ ƲěƶǅūĹūƲěǅūƓƋ Ɠŝ ǅŧņ BogolyubovInstitute for Theoretical Physics 
of the NAS of Ukraine



LHCb Experiment
Main purposes for the modernization of LHCB:
ü Studies of the cause for the asymmetric evolution 

of the Universe Ÿ higher-precision measurement 
of the CP-symmetry violation in the B-meson decay

ü Search for and studies of the features of the new 
physics Ÿ higher-precision investigation of the 
rare modes of the heavy-hadron decay

ü Search for the new state of the matter Ÿ the 
quark-gluon plasma (QGP)

Participanceof Ukrainian scientists:
V More than 300 scientific papers with the participanceof the scientists from the NRI were 

published in the journals of Q1-Q2 level during 2016-2020
V In 2021, ISMA of the NAS of Ukraine and Kiev Shevchenko National University joined the LHCb

collaboration

In terms of the LHCbmodernization, a radiation monitoring system RMS-R3was commissioned 
on October 21, 2021. Its purpose is to permanently measure the conditions of the Large Hadron 

Collider (LHC) operation in LHCb, namely, the interaction of the LHC beams and the background of 
their scattering by collimators

:



experiment     theory

Theoretical prediction: National Scientific Centerof the 
KharkivInstitute of Physics and Technologies
(NSC KIPT)

Experimental evidence: SPS CERN (crystal thickness 
2 mm, crystal curvature radiusR : a), c) ʧR =30,3m; 
b), d) ʧR =6,9m

BandieraL., âŧǋƂʴşěN.F., KirillinI.V. et al. 
Eur. Phys. J. C. 2016, vol. 76,  80 (1ʨ6)
Eur. Phys. J. C. 2021, vol. 81,  238 (1ʨ10)

Splitting of a 400-GeV proton beam under particle penetration through a bent crystal



Super Proton Synchrotron(SPS CERN)
ThecollaborationCENRUA9, IJCLab(France), Ferrara
University(Italy),NationalScientificCenterof the
KharkivInstituteof PhysicsandTechnology(Ukraine)
hasperformedaseriesof specialexperimentswiththe
purposeto discoverthe effects of deviationof a
chargedparticlebeambyabentcrystal(2008-2021)

Proton beam with the energy 400 GeV (SPS CERN)

Bent silicon crystal

Two secondary proton beams



Relyingonthestudiesof orientationeffectsin theinteractionsof high
energyparticleswithcrystals,it wasshownthatdueto highgradientsof
atomicfieldsandcoherenteffectsduringlightscattering,undercertain
conditions,highefficiencyof particlesscatteringbya bentcrystalwhich
correspondstoamagneticfieldof thousandsteslacanbeachieved.

UsingabentgermaniumcrystalontheLargeHadronColliderLHCCERN
providesa uniqueopportunityto measurethe abnormalmagnetic
momentof suchshort-livedparticleasLambdaCcharmedbaryon. The
correspondingexperimentis plannedin the frameworkoh LHCb
collaborationonLHCacceleratoratCERN.

±ěǅūƓƋěƂ âĹūņƋĹņ ?ņƋǅņƶ ʳ¤ŧěƶžƓǡ rƋƼǅūǅǋǅņ Ɠŝ ØŧǨƼūĹƼ ěƋĿ ëņĹŧƋƓƂƓşǨʴ

Precession of magnetic moment ʈby angle ɡʈwhen the 
particle is deflected by a bent crystal at angle ʃ.

MEASUREMENTS OF ABNORMAL MAGNETIC MOMENT OF SHORT-LIVED CHARMED BARIONS 
WITH THE USE OF BENT CRYSTALS



Inthenearestfuturethisassemblywillmakethebasisforthecreationofa 
uniqueinternationalnuclearcenterwiththeparticipanceof IAAE, American
andEuropeanpartners

Nuclear subcritical assembly

ñNeutron sourceò
Experimental hall

Radio isotope laboratory



International Experimental Fusion Reactor (ITER)

(ITER)

Mass - 23 thousand tonn, Height ʨ60m, Magnetic field ʨ5 teslas, 
Major plasma radius ʨ6 m, Minor plasma radius ʨ2 m, 
Temperature ʨ100 mlndegrees, Plasma density ʨ10 sup14



Ukraine inEUROfusion



Ukrainian Physicists in ȨȖȅȔ
Joint Ukraine-Belgium experiment with the stellaratorUrahan-3M

Director of the EUROfusionTony Donne greets the participants

The initial stage of the RF discharge in the Urahan-3M is studied in the joint experiment with the Plasma Physics Laboratory 
(Brussels, Belgium)

The results and knowledge thus obtained will be employed to optimize the RFdischarge in European fusion devices and the 
International Reactor ITER



Ukrainian Physicists in ȨȖȅȔ
Studies of the plasma-wall interaction

Quasi-stationary plasma accelerator QSPAX-50 
(NSC KIPT)

Plasma accelerator of the new generation QSPAM
(NSC KIPT)



Experimentalreproductionof the conditionson the first wall and divertorplatesof the fusionreactorITER.
Modificationof the materialsurfaces. Dominantmechanismsarerevealedof the radiation-inducederosionof the
divertormaterials(W,Cetc.) undertheextremalmodesof thefusionreaction

Ukrainian Physicists in ȨȖȅȔ
Studies of the plasma-wall interaction



A Discovery in the Field of Extragalactic Astronomy and Cosmology

A galaxy is discovered with the lowestcontent of chemical elements heavier than He, i.e., radiation 
is detected of a real object that exists in the young Universe with the age less than 1billion years

Graph of the Universe evolution from the birth (on the left) to the 
present time (on the right). The first galaxies began to form when 
the age of the Universe was about 400million years

Combination of the images of the open galaxy J0811+4730 and 
a typical spiral galaxy. Actually the galaxies are located in 
different regions of the space and are shown together just in 
order to compare their linear dimensions



TheCosmicHubbletelescopewasusedto observe
8 compactgalaxieswith star formationin orderto
studythe propertiesof their Lyman-alphaemission.
Theshapeof theLyman-alphalinemakesit possibleto
determinethe portion of the Lyman emission
continuumthat goesoff the galaxyregionandthus
may be employedto solve the problemof the
secondaryionizationof theUniverse

Profile of the Lyman-alpha line

Astrophysics and Cosmology



The author's model of the fermionic dark matter distribution in the halo and combined analysis of the data on the kinematics of 
7classical spherical dwarf galaxies, satellites of our Galaxy, were used to obtain a new restriction for the mass of a fermionic 
dark-matter particle (mÓ190eV, confidence level 2ʎ)

Fermionic dark matter in the dwarf spherical galaxies

Spherical dwarf galaxy Fornax
Observed data on the kinematics of the stars of the Fornax galaxy and 

examples of the best theoretical predictions for the masses of dark-matter 
particles



LONG-TERM MONITORING AND STUDY OF THE VARIATIONS IN TEMPERATURE, 
âëÜñ?ëñÜN !±E EĎ±!¯r?â ¹d ënN ÛñrNë ?¹¯Ø¹±N±ë ¹d âñ±ʴâ !ë¯¹âØnNÜN

Theobservationshavebeenconductedwith
ErnestGurtovenkohorizontalsolar telescope
since2012.
The correlation between the long-term
variationsof thestructureanddynamicsof the
quiet componentof âǋƋʴƼatmosphereand
geomagneticactivity indiceswasdetermined
forthefirst timeever.
Thatis necessaryfor understandingthenature
of solar activity and its effect on climate,
biosphereandsocio-economicsystemof the
Earth.

Main Astronomical Observatory 

Ernest Gurtovenkotelescope with 
two flat mirrors of 44 cm  

diameterThemap of temperature 
vattriations

The map of temperature 
variations ʥë˓˙ë˘ʦ of the quiet 
âǋƋʴƼ ěǅƉƓƼƲŧņƶņ Ǣūǅŧ ŧņūşŧǅ ěƋĿ 

time (2012 ʨ2018)



DECAMETER RADIO ASTRONOMY 

The largest radio telescope in the world UTR2 
(antenna south-north, 1,9kmx60 m)
Frequency range 8 ʧ 30 MHz
number of elements 2040
effective area 150000 square meters



Network of DecameterRadio Telescopes
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Arrangementof the radio telescopes UTR-2, URAN, GURT
in Ukraine



Low-frequency radio telescopes in Europe (UTR-2, URAN-1, URAN-2, URAN-3, URAN-4, GURT, LOFAR, E-
LOFAR, NenuFAR, NDA)

§dʒ  ɽɼʔɿɼ ¯nǱ (dkm); 30ʔɿɼɼ ¯nǱ ʥƉʦ
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Giant atom

Discovery of record-breaking highly excited (giant) interstellar atoms whose spectral lines provide a new method of 
precise diagnostics of the cold space plasmas (UTR-2, ʉ̋  ɿɼ MHz, ɝn= 1...4, n˝ ɽɼɼʅʦ - 2007

Konovalenko, Sodin, Nature, 1981; Stepkin et al., MNRAS, 2007

(UTR2, ...........)



NEW ASPECTS OF THE SPIN-ORBIT INTERACTION IN THE FUNCTIONAL MATERIALS
Effectof theexternalfieldontheelectronspinstatesisstudiedin thenonrelativisticapproximation. Thegeneralizedspin-orbit
interactionoperatoris obtained. It is shownto contain,alongwith the knownThomas-Frenkelcorrection,a newadditional
contributionthat hasnot beenknownbefore. Thisresultconcerningthe spin-dependenceof particlestatesevenunder
nonrelativisticconditionsis confirmedbytheexperimentaldata. Alongwiththefundamentalimportanceit providespractical
usageof functionalmaterialsin moderntechnologies(spintronics, spin-chemistryetc.) whoseprinciplesarebasedon the
controlof thepropertiesofoperationalelementsof thedevicejustdueto thespin-orbitinteraction

a) Experiment. Spin splitting of bands in Bi Tel. 
The arrows show the spin direction in the band, 
arrow colorsʧ deviation of the spin orientation 
from the xyplane.

b), c) Theory.Calculation of the spin 
orientation for two values of the parameter 
(ʀ_z=constand ʈ_z=const). Arrows show the 
spin direction, symbols - deviation of the spin 
orientation from the xyplane



Electronic and Optical Properties of Graphen

It is shown that single-layer graphene absorbs 2.3% of the 
light incident on it, regardless of the wavelength of light.

Theory: V. Gusinin, S. Sharapov, et al., Physical Review 
Letters, 2006.
Experiment: A. Geim, K. Novoselov, et al., Science, 2008

Control of properties of the newest 
materials by means of deformation



3D fÜ!ØnN±N ¹Ü ʱ?!Ü=¹± n¹±NĎ?¹¯=âʲ

A new modification of carbon is discovered and studied. It is 
the three-dimensional form of the graphene (carbon 
honeycombs) with unique properties: 
ǒ the capacity to accumulate and large amounts of 

hydrogen that is promising for the accumulation of the 
hydrogen fuel;

ǒ the possibility of structural symbiosis with other 
carbon forms that makes it possible to use the 
honeycombs as a matrix for complex composite 
compounds;

ǒ filling the honeycomb channels with metal atoms 
improves both electric and magnetic properties, this 
effect may be employed in micro- and nanoelectronics

N. Krainyukova et al.

Phys. Rev. Lett. 2016.

Carbon. 2017.

Images of random honeycombs obtained with the use of 
high-resolution transmission electron microscopy (left) 

and their reconstruction (right)



Features of orientation of carbon fibers in liquid crystals under the action of an electric field

1. JunyongLee, Bohdan Lev, Jong-Hyun KimScientific Reports  (2019) 9:20223 |
2. Bohdan Lev, Jong-Hyun Kim EPJE (2020),43,1.



Properties TiNi Synthesized materials
Temperatureinterval,K 77ï390 77ï900

Youngmodulus 45 70ï80

Yieldpoint 70ï600 1200ï1500

Renewabledeformation,% 8 Ÿ 1 stable 3

Work-in-process,ɼʞ/ʩʤ3 10ï20 30

MECHANIC PROPERTIES OF THE NITINOL AND SYNTHESIZED INTERMETALLIDES WITH 
THE SHAPE-MEMORY EFFECT

A new family of high-entropy (6-component) intermetallides..... 
with polysublatticestructure is formed and studied. It manifests 
shape-memory stability within broad temperature and pressure 
intervals as well as high operational performance



CONTROL OF OPTICAL STRUCTURES BY MEANS OF THE SINGULAR-OPTICS METHODS
Light focusing by spherical metallic particles ʧ a new idea

(a) particle size is greater 
than the wavelength

(b) particle size is equal to the 
wavelength

(c) particle size is smaller 
than the wavelength

Theparticleisshownbytheblackcircle. Beforeandbehindit thereappearslightnanostreams. Lightfocusingisperformedwiththe
useof transparentmaterials. Forthe first timenontransparentsphericalmetallicparticlesareproposedwhoseirradiationbya
specificlaserbeamprovidesapossibilityofhighconcentrationofelectromagneticenergyinnarrowstreamswithsizessmallerthan
thewavelength(nanostreams). Suchnanostreamsmaybeusedfor thematerialprocessingwithanaccuracythat is notpossible
withtheirprocessingbyconventionalmethods



HOLOGRAPHIC RECORDING BY ULTRASHORT LIGHT PULSES OF VARIOUS COLORS

Beam spectra and 
intensity distribution 

Interference of blue and 
green beams

The use of ultrashort light pulses is shown to provide 
observarionof the interference and hologram 
recording even by noncoherentlight beams of various 
colors

For the first time the hologram is recorded by 
multicoloredpulses and the object image is 
reproduced by means of continuous red light

Usually in order to record a hologram the light wave 
that carries the image is complemented with a 
coherent wave of similar frequency. Together they 
form stationary interference bands that are called the 
hologram

Sketch of the interference 
observation

Photo of an object and its image



The left block presents 4 mesostructuresformed by shear of metal layered compositions under pressure. There is 
also a diagram of the process of torsion under high pressure, which is used to obtain these mesostructures. The right 

block shows similar mesostructuresof the lithosphere that arise in it during pressure shifts. 

Torsion under pressure Lithosphere



Plates of ultrahigh-ǅņƉƲņƶěǅǋƶņ ĹņƶěƉūĹƼ ūƋ ǅŧņ ƼūǱņ Ɠŝ ɾɼɼɗʅɼɗɽʁ ƉƉ ŝƓƶ ƂūƋūƋş Ɠŝ ě ŝūƶņ ǅǋķņ Ɠŝ ǅŧņ ěņƶƓĿǨƋěƉūĹ ƶņěĹǅƓƶ Ɠŝ 
combustion of coal aeromixture ,combustion chamber nozzle, segments of a fire tube from ceramics of the perspective gas turbine 

engine


