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FOUNDATION OF THE ACADEMY

TheUkrainia\cademgf Sciencewasfoundedby the edictof Hetman
of Ukrain®avl&GkoropadskyNovembédr 1918

TheUkrainiarAcademgf Sciencesvasfoundedis an selfgovernsng
institutionncluding 5institutesl4permanemommissioBInuseums
2 cabinets 2 laboratories Botanic and AcclimatizatiorGarden
Astronomi©bservatgrBiologicStation library prontinghousgand
recordplace

Editionsfthe Acadenghouldeprintedn Ukrainian
TheSatuteofthe Academgmphasizétd allFUkrainianature
Thefirst Generaineetingvasheldon Novembe27, 1918 Professor

VolodymyWernadskyvas electedthe Presisdenof the Ukrainian
Academyf Sciences

His grace Founder and
Hetman of Ukraine the first President of kaaademy
Pavl®koropadsky Volodymyfernadsky



Academician BORYS PATON
President of the National Academy of Sciences of Ukraine
in 19622020



NATIONAL ACADEMY OF SCIENCES OF UKRAINE TODAY

According thelegislatiotheNationaAcademyf Sciencesf Ukrainés thehighesscientifienstitutiorof Ukraine
Thanairpurposeare

- organizaticaandrealizationf fundamentahdappliedesearchfthemosimportanproblemefnaturaltechnid,
sociahndhumanitariastiences
- coordinaticandexpertisefthebasiaesearcm Ukraine



NATIONAL ACADEMY OF SCIENCES OF UKRAINE TODAY

TheAcademycludeaboutdS0 institutiongandorganization@stitutesscientificenteramuseumBbbrariesnationgparks
researcanddevelopmeimstitutions Abou#0 institutionsvereorganizeduringheyearofindependence

ThestuffoftheNASTUkrainencludesabouf8thousandmploeeamonghemil5thousanesearcherg.4thousand
Doctorsf Sciencand?thousanBhylosoplijoctors
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The number = The number of The number
of pilot objects that have of centers

production the National for shared use
organizations Asset status of equipment

The number
Department of research
institutions

The Section of Physical, Engineering and Mathematical Sciences

Dpt. of Mathematics 4 —
Dpt. of Information Science 7 —
Dpt. of Mechanics 6 3
Dpt. of Physics and Astronomy 16 @
Dpt. of Earth Sciences 14

Dpt. of Physical and Technological Problems
. . 11
of Materials Science

Dpt. of Physical and Technological Problems
of Power Engineering
Dpt. of Nuclear Physics and Power Engineering 6

11

The Section of Chemical and Biological Sciences

Dpt. of Chemistry 13 7
Dpt. of Biochemistry, Physiclogy and Molecular 8 :
Biology
Dpt. of General Biology 22 1

The Section of Social Sciences and Humanitie

Dpt. of Economics 9
Dpt. of History, Philosophy and Law 17
Dpt. of Literature, Language and Art Studies 9




Internation&ooperatiaitheNADfUkraine

Theinternationatooperatiors performedn the frameworlof about120 agreementisetweerthe NASof Ukraine
and academiesstate institutions scientificorganizationgducationainstitutions firms, and industrialcompanies
ofaboub0 countriesftheworld
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COOPERATION WITH THE ACADEMY OF SCIENCES @F MOLDOVA
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 Science
(2017)

14 bilaterahterinstitution@greements

Prizes of the Academies of Sciences of Ukraine, Belarus and Moldova (since 1996)

COOPERATION WITHININAERNATIONAL ASSOCIATION OF ACADEMIES OF SCIENCES

Scientific councils

JoinlCouncibtnFundamen@kographidakues
BoardfDirectorsf Scientifitibrarieandnformatio@entersf Nationalcademies Sciences

AdvisorBoaranintellectuadPropertyProtectioandTechnologyansfer

Councitf Physiologic8bcieties



RESEARCH AND INNOVATION PROGRAMME OF THE EUROPEAN UNION, HORIZON 2020

Nanoporousnd NanostructuredMaterialsfor MedicalApplications(NanoMelitcR Kavetskinstituteof ExperimentBhthologp)ncologgndRadiobiology
theNASDfUkraindnstituteof ChemistrgftheAcadenyf Sciencesf Moldova

RIFLINKSQUANASfUkraineCentefor Internation&rojecteftheAcademyf Sciencesf Moldova

STlInternational CooperationNetworkfor EasternPartnership Countries- PLUS- EaPPLUSts NASof UkraineCenterfor InternationaProjectof the
Academyf Sciencesf Moldova

DanubeStrategy of the EuropeartniontsInstitutefor MarkeProblemandEconom@&ndEnvironmenfaesearchf the NASf UkraineCentefor International
ProjectsftheAcadenyf Sciencesf Moldova

7 FRSECURR21t6V. Lashkardustituteof SemiconductehysiceftheNADTf Ukraindnstituteof Applie®hysiceftheAcadenyf Sciencesf Moldova

THENATGCIENCEORPEACEBNDSECURITRMROGRAMME

WModelingand mitigation of socialdisasterscausedby terrorism anddisasters-
winstituteof Applie®ystem&nalysisofthelgorSikorskilational echnic&lniversitgf Ukraine
wKyivPolytechnic d 5 DaftbeNiE&f BkrainendNASfUKraine

Instituteof Mathemati@ndinformaticefthe Academyf Sciencesf Moldova



Fundamental Research of the World Level by the scientists tikifaenAS of

Highenergy physics and astrophysics (participation in the experiments at the Large Hadrol
discovery of ngalacticé 5 Dz n zn5NjBEDZ GS Dz n Gk 35nz ath DA
psrticleshat might be the dagttercarriers, participation in the experiment8of¢xao
collaboration concerning the measurements of the solar radiation intensity just at the insta
release within the Sun).

Physics of condensed matter (studies of electron and optical properties of-goaqulessatiBose
In magnetic substances at room temperatures, control of the properties oj.liquid crystals

Radio astronomy and physiepobsmegdetection of highly excited atoms in the interstellar
space, discoveryigtitningat Saturn, studies of the detagstrial interactions).




Moleculabiologyandgeneticgdiscovergf the moleculamechanisnaf the painreceptiorand
signal transfer to the brain, creation of new nanobiosensaqresreation of effective
nanobiopharmaceutjcsigdiesof the genestructure systemsf geneexpressionegulation,
investigationf the proteininterrelationn the organisnthat provides possibilityo diagnose
desease® preventhemanado workoutmedicinef newgeneration)

Chemistry(studiesof the chemicalstructure kineticsand reactioncapacityof molecules
nanophotocatalysgnthesisf potentiallypioactivecompoungsreatiorof functionapolymers
andcompositesynthesi®f newsubstancesndcompound®r medicineandagriculturenew
methodefwastegsonversigrolutiomfotherecologicagroblemsto.

Materialsciencénewcompositenaterialsvith predictegropertiesnewmethod®f treatment
andconnectioof materialdivingtussiesn particulgmanotechnologasihanomaterials

Sociohumaniti€¢studiesof social,political,ethnic,nationaland culturaldevelopmerdf the
Ukrainiasociety)




Large Hadron Collitd&tQ)

Length of the acceleratortfrirgyy km
Committed in 2009

CERN's accelerator complex

lll(
\ Notth Area

ALICE lli)h

ATLAS
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Large Hadron Collider (LHC)

Collision energy of the proton lieadSEV

Advanced superconductor technologles provide the —"M 7’[ ;1

operation of the LHQ.ZC, i.e., slightly above the —l,-_-..-, —
absolute zero e

The accelerator ikBYlong, i.e., it is the greatest
superconductor accelerating device in the world




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

ATLAS

EXPERIMENT
Candidate Event:

pp - H(=bb) + W(-1v)

— . Run: 338712 Event: 335908183
2017-10-19 23:31:18 CEST




CMPDetector

Ukrainian participants:
Kharkiv Institute of Physics and Technology,
Kharkiv
Institute for Scintillation Materials, Kharkiv

ATLAS, Tile detector,
500,000 plastic scintellators



SiteReadiness 1 day status ranking of Tier2Sites for 2019-Nov-06 00:00:00 to 2021-Nov-06 23:59:59 UTC

= S~ Participation in CMS computing
g - infrastructure

£ ey > |Kharkov Institute of Physics and Technology

T2_HU_Budapest

o e—— s |(KIPT), Kharkov, Ukraine, actively participates in

‘"“;;‘;,;; : > |CMS data processing. KIPT computing facility was
T Nebnla ; >« |registered in CMS grid infrastructure as

T2_FR_GRIF_LLR

v s ¢ 'T2_UA_KIPT in 2008 and commissioned as CMS
T - = |Tier-2 centre in 2009. Since LHC startup (late
y 2009), ~20 Petabytes of CMS data has been

T2_UK Londen_ Brese . = |transferred to site T2_UA_KIPT for processing.

T2_UK_SGrid_RALPP
-y SR Quaayl rdnitiny of ClaTkei-2rsiges for the @sheS
fgi " b years (Nov18 i- Nov21) based on CMS site
2.5 ves ; o Geraenasd inniies(sc6 metrics (se
oy ey : HUISH/GCIISSS safrLar/rerldniel
o seRace
T2_FR_GRIF_IRFU
e At present, T2_UA_KIPT is one of the most stable and
el ! reliable CMS Tier-2 centres providing the maximum
T2_UK_SGrid_Briseol 7S 0.762 . . .
12 es 1CA o (>99% of time) site readiness.
T2_TW_NCHC Al
T2_FR_CCIN2P3
n iy

T2_PL_Swierk



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

Detector ALICE

Ukrainian participants
Bogolyubdnstitute for Theoretid¢ghysics ykK
Kharkivnstitute of Physiesid Technologgharkiv
LED Technolodfdmrkiv

Size

Weight:

ITS Pixel: CERN, Italy & Slovak Rep
ITS Drift: Czech Rep., Italy, Russia
ITS Strip: CERN, Finland, France,

Z0C:
At Vi
mtalled neat to
the beampipe
the U

Pade
tunned

ExcnepumenT ALICE (A Large lon Collider Experiment)

Acorde: Mexico  HMPID: CERN, Croatia, Italy & Russia

TPC: CERN, Croatia, Denmark, Germany,
Poland, Slovak Rep. & Sweden

Dipole Magnet: P ;
. Muon Tracking: Armenia
CERN, France & Russia France, India, Italy & Russia

e

Netherlands, Russia 8

PMD: India

Muon Trigger:
France & ltaly

Italy

Ole,

FMD: Denmark & Russia Muon Absorbers: CERN, France & Russia

TO: Finland & Russia
VO: France & Mexico TRD: Germany, Russia JINR & Romania

PHOS: China, Czech Rep., France,
Norway, Poland & Russta TOF: Italy & Russia

Ukrainian contribution
Hybrids, Alaptonmicro cables for the ITS Drift And
ITS Strip



CERN

Voruwme 58 Numeer 3 ArriL 2018

TOTEM

Oddball antics in proton—proton collisions

The TOTEM collaboration at CERN

has uncovered possible evidence fora
subatomic three-gluon compound called an
odderon, first predicted in 1973. The result
derives from precise measurements of the
probability of proton—proton collisions at
high energies, and has implications for our
understanding of data produced by the LHC
and future colliders.

In addition to probing the proton structure,
TOTEM is designed to measure the total
cross section of proton—proton collisions.
Physically it is by far the longest experiment
atthe LHC, comprising two detectors located
220 m on either side of the CMS experiment.
While most proton—proton interactions at
the LHC cause the protons to break into their
constituent quarks and gluons, TOTEM
detects the roughly 25% of elastic collisions
that leave the protons intact. Such collisions
merely cause the path of the protons to
deviate, by around a millimetre over a
distance of 200m.

Elastic scattering at low-momentum
transfer and high energies has long been
successfully explained by the exchange of
a pomeron — a colour-neutral state made

K¢ “ 2

Left: one side of the TOTEM apparatus in the LHC tunnel. Right: dependence of p on
energy, showing pp (blue) and pp (green) data taken from the Particle Data Group and
TOTEM measurements at 13 TeV (red). Contrary to the traditional QCD picture, based on
results from the COMPETE collaboration, the rate of growth of p slows at high energies.

measurements ranging from 2.76 to
13 TeV (see figure). Combining the two
measurements, TOTEM finds better
agreement with models that indicate the
exchange of three aggregated gluons.

The odderon started out in the early 1970s
as a purely amathematical concept. After the
advent of QCD. however, theorists showed

COMPETE
(pre-LHC model RRPL2,):
—P —pp

0.546TeV

v PP @ viaCNI

Vs (GeV)

University in Romania — who co-invented
the odderon with the late Leszek Lukaszuk
—and Eveenij Martynov of the Bogolyubov
Institute for Theoretical Physics in Ukraine
go further. In a paper published shortly
after the TOTEM result, they write that

the new data “can be considered as the first
experimental discovery of the odderon™.




Odderon discovered
CERN COURIER

VoLume 58 Numeer 3 ArriL 2018 Vorume 61 MNumeer 2

~

The latest data of the TOTEM experiment for the efekgndtiid data on the total esestions of the profmoton and
protorantiproton elastic scattering for the interaction energgpabowe@nalizedl'he conclusion is that the TOTEM expe
/EES5 Din 8§0z5Dz Gdn bdderdn Gaz&Eln PO Dz n Bogdlyubimstitddfdr DEEotcaPRiESies D
of the NAS of Ukraine



LHCb Experiment

Mairpurposes for the modernizatldA@B:

U Studies of the cause for the asymmetric evo
of the Univerde highesprecision measureme
of the ClBymmetry violation in thedésounlecay

Search for and studies of the features of the
physic¥ highesprecision investigation of the
rare modes of the he@agromecay

Search for the new state of the rivattiee
guarkgluon plasma (QGP

HeTtekTopHi moayni RMS-R3

Mmuboko moaepHizoBaHun aetektop LHCb (koHcTpykuis Big 2019 poky no 2030 poky)*

NS
&

BepLunHHUA
& AeTekTop
2 (VELO)

PLUME

RMSES } Lepxum Tpekep

= neTem,p um o
4YepPEeHKOBCLKOro eq’ AnpoHHMI AETEeKTop
s BUNPOMIHIOBaHHSA __Ig y . kanopumerp (M2-5)
(RICH1) © (SciFi) (HCAL)

MOOHHUN

*Yci cybaeTeKkTopyu 3 HOBOKO EITeKTPOHIKOK
*MoBHicTO nporpamHum Tpurep Ha GPU

Participanagf Ukrainiascientists:

V More than 300 scientific papers wigattieipancef the scientists from the NRI were
published in the journals €Bkvel duria§162020

V In2021, ISMA of the NAS of Ukraine gtieahenkational University joined Héb
collaboration

In terms of tHeHClmodernizationtadiation monitoring system RMR3was commission

on October 21, 2021. Its purpose is to permanently measure the conditions of the

Collider (LHC) operatiati@bnamely, the interaction of the LHC beams and the bac
their scattering lopllimators



Splitting of a 46GeV proton beam under particle penetration through a bent crys

experiment theory
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Horizontal deflection angle [prad]

-40 -20 0 20 40 60 80 100 40 20 0 20 40 60 80 100

Theoretical prediction: National Sciéatitieof the
Kharkivnstitute of Physics dieg¢hnologies
(NSC KIPT)

ExperimentVidence: SPS CERN (crystal thickness
2 mm, crystal curvature rades), cjf ~=30,3m;
b), df A=6,9m

i Bandierh.a t NjB.FlGridinl.V. et al.

Eur. Phys. J. C. 2016, vol. 76680 (1
Eur. Phys. J. C. 2021, vol. 81138 (1



Super Proton Synchrc(&ﬂs CERN)

Thecollaboratio€@ENRIA, IJCLalFrance Ferrara
University(ltaly), NationalScientificCenterof the -
Kharkiunstituteof PhysicandTechnologykraing ™
hasperformed serieof speciaéxperimentsiththe
purposeto discoverthe effects of deviationof a
chargegarticlebeanbyabentcrysta(2008202)

Proton beam with the energyG#0SPS CERN)

N\

/

Bent silicoorystal

\ Two secondary prditeams



MEASUREMENTS OF ABNORMAL MAGNETIC MAMANT CHARMEDI BARIONS
WITH THE USE OF BENT CRYSTALS

Relyingnthe studie®f orientatiorffectsin the interactionsf high
energyarticlesvithcrystalsit wasshownhatdueto highgradientsf
atomidieldsandcoherengffectsduringight scatteringindercertain
conditiongighefficiencyf particlescatterindpya bentcrystalwhich
corresponds a magnetitieldofthousandeslacanbeachieved

Usinga bentgermaniumrystabnthe LargdHadroi€ollidet HCCERN
providesa uniqueopportunityto measurehe abnormamagnetic
momenbf suchshortlivedparticleas Lambd& charmedbaryonThe
correspondingxperimenis plannedin the frameworkoh LHCb
collaboratioonLHGcceleratat CERN

Precession of magnetic mgnignanglg, when the
particle is deflected by a bent crystal af angle

+&DAGdéB alLandln ?2ndDmz "ot ézzGa r d5Da DANC



Nuclear subcritical assembly
fiNeutron sourceo

Experimental hall

Inthenearestuturethisassemblyillmakehebasidorthecreatiomfa
uniquenternationaducleacentewiththeparticipancef IAAEAmMerican
andEuropegrartners




International Experimental Fusion R&&R)r

Mass 23 thousartdnn Heighte60 m, Magnetic fiagtb teslas
Major plasmmadiuge6 m, Minor plasmediugs2 m,
Temperatute 100mindegrees, Plasma detesity supl4

! A R
TOKAMAK b



Ukraine IBJR@usion

©) EUROfusion




Ukrainian Physicist§ it & U
Joint Ukrairigelgium experiment withstb#aratotJrahat3M

¥
w

Director of theUROfusidony Donne greetgptméicipants

The initial stage of the RF discharge in the8Mrahstudied in the joint experiment with the Plasma Physics Labor
(Brussels, Belgium)

The results and knowledge thus obtained will be employed to optistizargeiREuropean fusion devices and the
International ReadfbER



Ukrainian Physicist§ it & U
Studies of the plaswall interaction

Quasstationary plasma accelerator SPA Plasma accelerator of the new generatidh QSPA
(NSC KIPT (NSC KIPT)



Ukrainian Physicistg§ it & U
Studies of the plaswall interaction
Experimentakproductionf the conditionsn the first wall and divertorplatesof the fusionreactorITER

Modificatiof the materialsurfacesDominanmechanismare revealedf the radiationnducederosiorof the
divertomaterial$W Cetc) undetheextremainodesfthefusiorreaction

'
[ 5

= k11)'3% x13.1k Sum




A Discovery in the Field of Extragalactic Astronomy @uodmology

Agalaxy is discovered withaiestontent of chemical elements heavier than He, i.e., rad
IS detected of a real object that existsymutidp/niverse witheage less thamidlionyears

Afterglow Light
Patter

380,000 yrs.

1st Stars
about 400 million yrs.

| Big Bang Expansion | \
! 13.7 billion years ; "BiAKpMTa rajakKtTuka

Graph of the Universe evolution from the birth (on the left) ?oO{HB‘”a“O” of the Images of the open galaxy J0811+4

present time (on the right). The first galaxies began to forn"f‘.\&f{@ﬁal Sp'fa' grlizptys MELElly U EIEES el Iocate(_j
the age of the Universe was abourtiHion years different regions of the space and are shown together jt
order to compare their linear dimensions



Astrophysiesd Cosmology
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The CosmidHubbletelescopevas usedto observe 6 T 3015940751
8 compactgalaxiesvith star formationin orderto
studythe propertief their Lymaialphaemissian
TheshapeftheLymatalphdinemakest possibléo

determinethe portion of the Lyman emission
continuunthat goesoff the galaxyregionandthus
may be employedo solvethe problemof the ;
secondargnizationftheUniverse 1215

Wavelength

Profile of the Lymaphdine




Fermionic dark matter in the dwarf spherical galaxies

Fornax

Observethta on the kinematics of the starskdrtegalaxy and
Sphericalwarf galaXyornax examples of the best theoretical predictions for the derssesttsHr
particles

The author's model of the fermionic dark matter distribution in the halo and combined analysis of the daif on the |
7classical spherical dwarf galaxies, satellites of our Galaxy, were @sedvwarestiaction for the mass of a fermionic
dark-matter particle (mOL90eV, confidence levél 2



LONGERM MONITORING AND STUDY OF THE VARIATIONS IN TEMPERATUF
aeUA?éeAUN ! +E ED+! r?2a td é&nN UfAr Ne 2

The observationsavebeenconductedvith

ErnestGurtovenkborizontakolar telescope
since2012

The correlation between the longterm

variationsf thestructureanddynamicsf the

quiet componenbf & Njdatmmspherand

geomagnetiactivity indiceswasdetermined
forthefirsttimeever

Height, km

100 |

-5
‘ -10
0]
HEE e s
2013 2014 2015 2016 2017
Years

Thatis necessaifpr understandirige nature ErnesGurtovenkelescope with The map of temperature

of solar activity and its effect on climate, two flat mirrors of 44 cm _variationezé . of e qiet .
: , , diameterTheap of temperature aNd: > eDDPG> ULt nzn /AuDz

biosphereand socieeconomisystemof the vatiriations time(2012¢2019

Earth

Main Astronomical Observatory



DECAMETER RADIO ASTRONOMY
Al 2

- - Byl
The largest radio telescope in the wold UTR, € G |

(antenna soutiorth, 1,Bmx60 m) ok, P e L%
Frequency rangg 80 MHz zﬂ 5
= = ‘c‘__—_

/]

number of elements 2040
effective area 1800 square meters

2O ) W,
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Network dbecameté&tadio Telescopes

The network consists of:

- largest decameter radio telescope in the world UTR-2
(frequency range 8 — 32 Mhz)

- interferometers with four radio telescopes Uran spaced
to about 1000 km

- broadband radio telescope of the new generation GURT
(frequency range 8-80 MHz

It has record-breaking sensitivity and resolution. Was made
use of in obtaining a great number of results in the study of
the Universe

It is intensely employed in the studies of th terrestrial and
terrestrial-space radio astronomy, is widely used by the

) : L : Arrangemeiatf theradio telescopes L2ZTRIRAN, GURT
international scientific community

in Ukraine



The Nethérlands

LOFA
Gemany

Austria
Lustbuehel ant.

-

Lowfrequency radio telescopes in Euiidge URAN, URAR, URAR, URAN, GURT, LOFAR, E
LOFAREenUrAR, NDA)

8d3 [ k30?1 rnrDZ n DZ dzb ts



Discovery of rectmeaking highdxcitedgiant) interstellar atoms whose spectral lines provide a new me
precisaiagnostics of the cold space plddii@se” MHzzn=1.4,n" [ F30Q7ts

-0.00010

—Hll- “.g

1:1-,_ i
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NEW ASPECTS OF THERBPINNTERACTION IN THE FUNC' RGWAL MATE

Effecbftheexternalieldontheelectrorspinstateds studiedn thenonrelativistapproximatiohhegeneralizespinorbit
Interactioroperators obtainedt is showrno containalongwith the knownThomaBErenketorrectiona newadditional
contributiorthat hasnot beenknownbefore Thisresultconcerninghe spindependenaa particlestatesevenunder
nonrelativisticonditions confirmedby the experimentdiata Alongviththefundamentahportance providegractical
usageof functionamaterialsn moderriechnologie@pintronigsspinchemistryetc) whoseprinciplesare basednthe
controbfthepropertiesf operationalementsfthedevicgustdueto thespinorbitinteraction

a) Spin splitting of bands in Bi Tt
The arrows show the spin direction in the
arrowcolordf deviation of the spin orientat
from thexyplane.

b), C) Calculation of the spin
orientation for two values of the paramet
(R zrvonsand _zconsgt Arrows show the
spin direction, symbalsviation of the spin
orientation from theplane




Electronic and Optical Properti@sphen

' It is shown that sindger graphene absorbs 2.3% of the
light incident on it, regardless of the wavelength of light.

Theory: GusininS Sharapoet al., Physical Review
= Letters2006.
Experiment: @eimKNovoselpgt al., Science, 2008

Control of properties of the newest
materials by means of deformation

Dirac fermions
/

(a)

Polarizer

light transmittance (%)
light transmittance (%)

25
distance (um)

wavelength A (nm)

Strain axis




A new modification of carbon is discovered and studie
the threalimensional form of the graphene (carbon
honeycombs) with unique properties:

0

O¢

O¢

o i ‘w:sw

the capacity to accumulate and large amounts 01

hydrogen fuel, b
the possibility of structural symbiosis with other
carbon forms that makes it possible to use the
honeycombs as a matrix for complex composite :
compounds; _—
fillingthe honeycomb channels with metal atoms .

improves both electric and magnetic properties, this _ _
effect may be employed in nainchanoelectronics Images of random honeycombs obtained with the use of

highresolution transmission electron microscopy (left)

N. Krainyukova et al. and their reconstruction (Jight

Phys. Rev. Lett. 2016.
Carbon. 2017.

1+



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

oOV/um 0.017V/um 0.019V/um 0.03V/um 0.045V/um

0.00 0.01 002 0.03 0.04 0.05 0.06
Electric field (V/um)

0.02 0.04 0.06
Electric field (V/um)

Electric field (V/pm)

4.0
Radius (um)

80 100
Length (um)

1.Junyonigee, Bohdan Lev,-Biyum KirScientific Repor{019) 9.20233
2. Bohdan Lev, ddggn Kim EPJE (2020),43,1



MECHANIC PROPERTIES OF THE NITINOL AND SYNTHESIZED INTERMET.
THE SHANEMORY EFFECT

Synthesized material
TemperatunetervalK 771390 771900
70i 80

70i 600 1200 1500

101 20

B2 1)
4,=600 MITd

Big" NI/ (CoNiCu)

)54,=1200 MITa

s Big'* A new family of higifitropy (@omponentjtermetallides..

] withpolysublatticgtructure is formed and studied. It manifests
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CONTROL OF OPTICAL STRUCTURES BY MEANS OF THEPTISGWIARDS

Light focusing by spherical metallic pdrtialegw idea
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HOLOGRAPHIC RECORDING BY ULTRASHORT LIGHT PODCREROF \

The use of ultrashort light pulses is shown to provide
observariasf the interference and hologram / \
recording evenrmncoherehght beams of various oo |

colors

For the first time the hologram is recorded by -
multicoloredulses and the object image is Beam spectra and Interference of blue and
reproduced by mearafinuoudlight intensity distribution greerbeams

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 th
hologram

Sketch of the interference Photo of an object and its image
observation



Torsionnder pressure

The left block presents #nesostructuredormed by shear of metal layered compositions under pressure. Thereg
also a diagram of the process of torsion under high pressure, which is used to obtainriesestructures The right
block shows similamesostructuresof the lithosphere that arise in it during pressure shifts.
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