Humanity is facing the same challenges over
and over again throughout its entire existence, whe-
ther in the early beginnings, medieval, or modern
times. The success of survival always required secur-
ing a food supply, accessibility of energy, and solv-
ing health issues. The revolutionary progress is
closely linked to the advancement of materials. At
first, it was knowledge on the properties of various
natural materials that could be turned into tools for
crop harvesting, fuel mining, or transporting. Later,
we have learned to fabricate novel materials for al-
lowing the produced energy to be stored, or for in-
creasing the quality of our lives by artificial re-
placements of body parts. From catalysts to cancer
treatments, energy storage to quantum computing,
advanced materials are key to addressing global
challenges in every aspect of human activity and
driving sustainable economic development.
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Ha npoTs»keHunn Bcero cBoero cyLiecTBOBaHMs
yenioBeYeCTBO CHOBA M CHOBA CTAJIKMBAETCA C 0of-
HUMMW U TemMU e npobnemamu, 6yab To B 4peBHO-
CTU, B CPeAHEBEKOBbE NN B Hallle Bpems. BoikrBsa-
Hue Bcerga Tpebosano obecneyeHns NPoOLOBOSIb-
CTBVEM U JOCTYMHOW SHepruen, a TakKe pelueHns
npobem, CBA3aHHbIX CO 30POBbEM YesioBeka. Ha-
YUYHO-TEXHUYECKMI MPOrpecc Hepa3pbiBHO CBs3aH
C pa3paboTKON 1 yCOBEPLUEHCTBOBaHEM MaTepua-
noB. CHavasna 3HaHWs 0 CBOVCTBAX Pa3sIMUHbIX Npu-
POZHbIX MaTepuanoB UCMONb30BaIUCL HaMU NpPU
CO3AaHNM HCTPYMEHTOB 1A Coopa ypoxkas, fo0bl-
Yy TOMMMBA 1 B Pa3BUTUV TPAHCMOPTHbBIX CPEACTB.
CeropHA Mbl HAyYMNUCb CO3[aBaTb HOBble MaTepu-
asnbl, NO3BONSAOLME, HANPUMEP, HAKAMIMBaTb Bblpa-
6aTblBaeMyt0 SHEPI IO IV MOBbILIATH KAUeCTBO Ha-
LUe KM3HW C MOMOLLbIO MCKYCCTBEHHOIO NpoTe3u-
pOBaHWA OopraHoB 1 TKaHel. OT KaTanu3aTopoB A0
CPeACTB NleyeHns paka, OT HaKOMUTENeN SHeprum
[0 KBAaHTOBOW BbIYNC/IUTENbHOWN TEXHUKM — COBpe-
MEHHble MaTepuasbl ABASIOTCA KIOYEBbIM acnek-
TOM B peLlLeHnn rnobanbHbIX Npobriem BO BCEX 06-
NacTAX yenoBeyecKkow feATeNnbHOCT 1 obecneyve-
HVW YCTONYMBOIO SKOHOMUYECKOTO Pa3BUTMS.

Considering the legacy of the Frank Laboratory
of Neutron Physics (FLNP) of the International Inter-
governmental Organization — Joint Institute for
Nuclear Research (JINR) in applying neutrons for
condensed matter research, one of its missions is fo-
cused on the studies of structure and internal dy-
namics of functional materials at atomic and nano-
scale levels. The question of how the scientists can
contribute to resolving the challenges of humanity
becomes in the case of FLNP the question of how
we use neutrons. We use neutron scattering and
complementary methods for aiding a design of new
materials and advancing existing materials to fulfil
the needs of state-of-the-art applications. This book-
let presents examples of notable materials research
that assemble a base for further advancements of
our society and perhaps become a nucleation core
in the forthcoming technological revolution.
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TpaANUMOHHO M3yYyeHne CTPYKTYPbl N BHYT-
peHHen anHamuKky GyHKLMOHANbHbIX MaTepranos
Ha aTOMHOM ¥ HafaTOMHOM YPOBHSAX ABAANOCH Of-
HOW 13 rnaBHbIX 3aAay JlabopaTopun HENTPOHHOW
ounsnkmn um. N. M.Opanka (JTHO) mexayHaponHo
MEXMNPaBUTENbCTBEHHON opraHu3auun O6begun-
HEHHbIN NHCTUTYT ARepHbIX nccnegoaHui (OUAN)
B 0611aCTV UCCNEAOBAHUI KOHAEHCUPOBAHHBIX Cpes.
Bonpoc o Tom, Kakow BKnag yyeHble MOryT BHECTU
B pelueHre rnobanbHbix Npobnem, B cnyvae JIHO
npeBpaLlaeTcsa B BONPOC O TOM, KaK A1l 3TOW Lenu
MOHO MCMOJIb30BaTb HENTPOHbI. Mbl NprimeHsem
HeTPOHHOE pacceaHne U ONONHUTENbHbIE MeTO-
[bl B pa3paboTke HOBbIX 1 COBEPLLUEHCTBOBAHUN CY-
LLEeCTBYIOLLMX MaTepuanoB AN1Aa pa3BUTUA CamMblX COB-
peMeHHbIX NpunoxeHuin. B HactoAwem Gyknete
npefcTaBieHbl APKUe NpUMepbl BbIMOMHEHHbIX C
yuactuem JIHO uccnepoBaHuii B 061act Hayk o
MaTepuanax, Kotopble 3aknagblBaloT OCHOBY A/iA
JanbHeNLWero pa3BuTUA Hawero obLlecTsa 1, BO3-
MO>KHO, CTaHY T AAPOM HOBOW TEXHONOIMYECKON pe-
BOJIOLMN.

Norbert Kucerka
FLNP Deputy Director for Science






