BECTHHK Pl

@ KOJIOHKA TEMATUYECKOr0 PE[JAKTOPA

O pemakTOope TeMaTM4eCKOTo O10Ka
IOKTOpe (pU3NKO-MaTeMaTU4eCKUX HayK
Brapumupe Muxainosnde Kanesckom

Pykxosooumenv omoenenus Kypuamoeckozo
Komnnekca Kpucmannozpaduu u @domonuxu
HMucmumym xpucmannozpaduu

3amecmumenv npeocedamens cexuuu «Kocmu-
ueckoe mamepuanoeedenue» Cosema PAH no
Kocmocy

3aesedyrousuii omoenom pocmosvix mexHonozul
UK PAH

3asedyrouuii nabopamopueil MOHKUX NIEHOK U
Heopzanuueckux nanocmpyxkmyp MK PAH

Ynen peoxonnezuii scypuanoe Kpucmannozpa-
dus», «Ilosepxnocmv. Penmezenoéckue, cun-
XpomponHvle U HelimpoHHbIe UCCTIE008AHUI»
«Hanomexnonozuu»

UYnen opexomumemos Poccuiickozo cumnosuy-
Ma no pacmpoeoti IneKMmpPOHHOL MUKpocKonuu,
Hauuonanvhoii xongepenuyuu «Penmeenos-
CKOe, CUHXPOMPOHHOE U3TLy4eHUs, HelmpoHbl
U MeKMPOHbL ONIAA UCCTIE006AHUL HAHOCUCINEM
u mamepuanoe», Hauuonanvnoii kondepenuuu
no pocmy Kpucmasumnos

Tocydapcmeennvie Hazpadvt, 36aHUs U HPeMuLL

Head of the Institute of Crystallography of
Kurchatov Crystallography and Photonic Complex

Deputy Chairman of the Space Materials Science
Section of RAS Council on Space

Head of the Growth Technology Department of
IC RAS

Chief of the laboratory of the Thin Films and
Inorganic Nanostructures Growth

Member of the Editorial Boards of Russian scientific
journals “Crystallography reports”, “Journal of
Surface Investigation: X-ray, Synchrotron and

) CC

Neutron Techniques”, “Nanotechnologies”

Vice-Chairman of the «Cosmic material science»
section of the RAS space commission, and
Member of the following organizing committees:
Russian symposium on scanning electron
microscopy, National conference “X-ray,
synchrotron radiations, neutrons and electrons
for nanosystems and materials investigation”,
National conference on crystal growth

Honours and awards

medanv opdena «3a 3acnyzu neped Omeue-
cmeom» II cmenenu (2022)

IIpemus IIpasumenvcmea Poccuiickoii Dedepa-
yuu 6 obnacmu Hayxu u mexuuxu (2014)

Medal ofthe Order « For Meritto the Fatherland»,
2nd class (2022)

The Russian Federation Government Award in
the Field of Science and Techniques (2014)

No 3-4 (123-124) nonb—nekabpb 2024 r.



Brapyvyp Muxaiinosua Kanesckuit
ponucs 6 mast 1948 roa B . Mockse.

B.M. KaneBckuit B 2013 1. 3ammTin
IVICCEPTALMIO Ha COVICKaHME YYEeHON CTe-
IeHN JOKTOpa (PU3MKO-MaTeMaTI9ecKyX
HayK Ha TeMy «IloBepXHOCTHBbI€ AB/IEHUA 1
HaHOpasMepHble 3P QeKTh IpM KpUCTas-
JIU3ALMY B TeTepO(asHbIX CUCTEMAX.

B.M. KaHeBcknil — Befyluit yde-
HBIII B 00/1aCTN MCCIeoBaHusA PpU3NKu
[IOBEPXHOCTHBIX ABJICHNI, HAaHOPa3-
MepHBIX 3((PeKTOB NPy KPUCTA/IN3a-
IUY B TeTepo(a3HbIX HEOPTaHNMYECKIX
CHCTeMaX, YIOpALZOYeHHOro popMupo-
BaHIsI HAHOPA3MEPHBIX CTPYKTYp /LA
CEHCOPUKM, HAaHO(POTOHVKY, CUVHTUII-
JIAAVIOHHOV TEeXHMKY, TepMO3IIEKTPU-
JeCKIX MaTepMajIOB, BIATOCTOMKIX Ha-
HOIIOKPBITHIA.

KOJIOHKA TEMATHYECKOrO PEJAKTOPA @ BECTHHK Pdrbi

OcHoBHbIe HayuHBIe focTIDKeHMA B.M. KaneBckoro cBA3a-
HBI C 0OOHapy KeHIeM I MICCTIeJOBaHNeM HaHOpa3MepHbIX 9 dek-
TOB HAO/MIOJAIOIINXCS B IPUIOBEPXHOCTHBIX C/IOSIX KPUCTAIIOB
B pe3y/nbTaTe BHEIIHETO BO3MENCTBNA, B MpOIeccaX reTeporeH-
Horo ¢a3000pa3oBaHMsA, KPUCTA/UIM3ALNM HEOTPAHNYECKIX
KPVCTaJIIOB.

B.M. KaHeBCKUM 3a710’)KEHBI OCHOBBI HOBOTO, BECbMa aK-
TyaJIbHOTO B Hallle BpeMs HayYHOTO HaIlpaBJIeHNA — yIpaB-
JeHNs TpoLlecCaMi HAHOCTPYKTYPUPOBAHMA IOBEPXHOCTU
TBEPJBIX Tel C IIe/IbI0 KOHTPOJA IpoleccaMy pOCTa CIIOEB
U CMHTE3a HOBBIX COEJVHEHNII Ha HAHOCTPYKTYPUPOBAaHHOI
ITIOBEPXHOCTH.

ITo TemaTtuke nuccnegoBanuit B.M. KaneBckum ony6mu-
KoBaHO Ooyee 200 Hay4HBIX TPYAOB, BKao4yass 102 cTaTbu B
peljeH3upyeMbIX Hay4yHbIX XypHanax (PVHIJ - 203, Web of
Science - 92 u Scopus — 120) 1 Te3UCH JOK/IATOB, IIOTyI4eHO
12 maTeHTOB.

B.M. KaneBckuil SB/IAICA HAyIHBIM PYKOBOJUTENIEM JIBYX
JOKTOPCKMX 1 YeThIpeX KaHAUJATCKNUX paboT.

About the Editor of the Themed Section Doctor of Physical and
Mathematical Sciences Vladimir M. Kanevsky

Vladimir M. Kanevsky was born
on May 6™ 1948 in Moscow city.

In 2013 V.M. Kanevsky defended his
thesis for the Degree of Doctor of Science
in Mathematics and Physics on the topic
«Surface Phenomena and Nanosize Effects
in Heterophase Systems Crystallization».

V.M. Kanevsky is the lead resear-
cher in the fields of surface phenomena
physics, nanosize effects in crystalli-
zation of heterophase inorganic systems,
organized formation of the nanostruc-
tures for sensors, nanophotonics, scin-
tillation techniques, thermoelectric ma-
terials and waterproof nanocoatings.

Essential scientific achievements
of V.M. Kanevsky are bonded with

discovering and studying of nanosize effects existing at near-
surface layers of crystals caused by internal influences, or in
heterogeneous phase generation processes, or in inorganic
crystal crystallization.

V.M. Kanevsky has laid the basis of new, rather trending to-
day scientific direction - controlling of surface nanostructuring pro-
cesses of solids with the purpose of controlling both layer growth
processes and synthesis of new compounds on the nanostructured
surfaces.

On the topic of research V.M. Kanevsky has published over
200 scientific works, including 102 articles in peer-reviewed jour-
nals (RISC - 203, Web of Science - 92, Scopus - 120) and theses,
he obtained also 12 patents.

Vladimir M. Kanevsky pays great attention to academic per-
sonnel preparation; under scientific supervision of V.M. Kanevs-
ky 4 theses for a Candidate Degree and 2 theses for a Doctor
Degree have been successfully defended.

AHHOTAIMSA K TEMATUIECKOMY OTOKY

Mudopmaunsa o0 CTPYKTYPHBIX
0COOEHHOCTSAX ABJIACTCS LIEHTPATbHBIM
3BEHOM B €IMHOII Teopuy 00pa3oBaHNsA
U CBOJCTB MarepuanoB. CTPyKTypHas
[AMArHOCTMKA CO BpPEMeH CBOET0 3apOXK-
JleHUs U CTaHOBJIEHNUA obecredmBaeT
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B.M. Kanescxuil

KaueCTBEHHYI0 U KONMYECTBEHHYIO CBSI3b B KJIACCUYECKOIl Iie-
IIOYKe «POCT — CTPYKTYpa — CBONCTBO». Crienmuaeckne GyHK-
LVIOHA/IbHbIE CBOJICTBA MaTepUaloB ONPENE/IAITCA MCKIOUN-
T€JIbHO aTOMHO-MOJIEKY/ISIPHOM CTPYKTYpPOI IIpM HEM3MEHHOM
XMMWUYECKOM COCTaBe. ITO OTKPbIBAET OTPOMHbBIE BOSMOXKHOCTH
yIIpaBIeHUsA CBOMICTBAMM MaTepHasIOB IIOCPENCTBOM UX CTPYK-
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Typbl. [IpMepoM MOXKET ABIATHCSA IMMPOKO MCCTIERYEMBIN CETO-
IOHA KPUCTAJUIMYECKUIT KIacC MEPOBCKUTA, KOTOPBIN ABIAETCA
YHUBEpPCA/IbHOI IIaTOPMOI I CO3[aHMA HOBBIX MaTepya-
JIOB, IPOSAB/IAIONINX CaMble pa3Hble Ppu3ndecKue cBoricTaa. py-
TUM IIPYMEPOM SIBJISAIOTCS CUHTETUYECKIE TONUMEPBI, 6e3 KOTO-
PBIX CETOf{Hs HEBO3MOXKHO OOOTICD Ye/IOBEKY.

CoBpeMeHHOe MaTepuajnoBefieHNe KaK IUTaTgopMa JyId
IIPOTHO3MPOBAHNA U MOTYyYeHN HOBBIX (DYHKI[MOHA/IbHBIX Ma-
TepuanoB TpebyeT GOpMUPOBAHNA COBPEMEHHBIX IIpefCTaBIIe-
HUIT O CTPYKTYypPe MaTepUasIoB C MPUBJIEY€HNEM CaMbIX IOCTIE -
HUX pa3paboTOK B 00IaCTV MHCTPYMEHTAbHBIX METONOB Ha-
OnmofieHNs M U3MepeHMs TapaMeTPOB CTPYKTypbl. CoBpeMeHHOe
060pyoBaHue /sl PEHTTeHOBCKUX METOJIOB MCCIeIOBAHNS, OII-
TUYECKOM, CKaHUPYIOILEil, TPAHCMUCCUOHHOI, aTOMHO-CUIOBOII
MUKPOCKOIINY, NOMOTHEHHOE CIIEKTPOCKONMYECKMMY METONM-
KaMJ 10 aHAIUTUYECKMM BO3MOXXHOCTSM, YYBCTBUTEIbHOCTH
U MPOM3BOAMUTENIBHOCTU IO3BOMAET IPOBOIUTH CTPYKTYPHYIO
IVATHOCTUKY MUKPOCTPYKTYpP M HaHOMaTepuanos. bonee Toro,
COBpeMeHHbIe TeXHIYeCKIe CpeficTBa 00eCIednBaiT IpoBeie-
HIIe Ta0OPaTOPHBIX MCCIEOBAHNII CTPYKTYPBI MaTepHUaoB, KO-
TOpbIe paHee CUNTAINCH BO3SMOXKHBIMI TONMbKO Ha CMHXPOTPOH-
HOM M3JTYy4eHMM B MEXK[JYHAPONHBIX I€HTPaX KOJIEKTUBHOTO
MO/Ib30BAHMAL.

IenTp KOmIeKTMBHOrO Monb30BaHMA «CTPYKTypHas Ana-
THOCTMKA MaTep1anoB» ObUI CO3aH B VIHCTUTyTe KpUCTAIOrpa-
¢um um. A.B. llly6unkosa PAH (B Hactostmee Bpems — KKKu®
HUII «KypdyaToBckmit mHCTUTYT») B 2002 I. IleHTp ocHameH
OO/BLINM KOJIMYECTBOM COBPEMEHHOTO PEHTT€HOBCKOTO, JJIEeK-
TPOHHO-MMKPOCKOINYIECKOTO, OITUYECKOTO U APYTOrO M3Mepu-
TEIbHOTO 000pYAOBaHMs HA KOTOPOM MOXKHO IIPOBOJUTD MCCTIe-
TOBAaHMA CTPYKTYPBbI, COCTaBa M CBOVICTB INVMPOKOTO KPyra Mare-
pHasoB: OpraHMYecKNe M HEOpPTraHWYeCKNe KPUCTAJIIBI, IJIEHKI,
MHOTOCTIOVHbIE, KOMIIO3UTHbBIE, HAHOCTPYKTypUpPOBaHHbIE Ma-
Tepuasel, 6MOaKTUBHBIE BEIeCTBA, 61IOMaKPOMOTIEKYIBI, OENKIL,
acconuaThl, BUPYChI ¥ MX KOMIOHEHTbL. OTpOMHO€E BHYMAHIE B
mesarenbHocty LIKII ypensiercss meTpornormieckoMy obecrede-
HII0 000PYZOBaHUA.

B Hay4YHBIX IPOEKTAX, OCYIECTB/IAEMbIX B paMKaX Ha3BaH-
HOJI TeMbl, NPOJEMOHCTPUPOBAHBI pPE3Yy/IbTaThl IPUMEHEHUA
CTPYKTYPHOI JVArHOCTUKU NPU MAEHTU(PUKALUU CTPYKTYp-
HBIX OCOOEHHOCTEll MaTepuasoB U MCCIeOBaHA B3aMMOCBA3b
CTPYKTYPBI C GYHKI[MOHAIbHBIMY CBOMICTBaMy MaTepuanos. I1o
pe3y/IbTaTaM MCCIeOBAaHMII B TEMAaTIYeCKOM 6T0Ke HaCTOSIIIETO
BBIITYCKa IIPeMICTaB/IEHbl aBTOPCKIE CTAThIL.

B crarbe V.C. JIrobyTuna ¢ coaBropamu «Paspaborka Tex-
HOJIOTMI CHHTE3a, BhIPALIBaHNE Y XapaKTepu3alsa BHICOKOCO-
BEpIIEHHBIX MOHOKPJCTA/IOB Ha OCHOBe OOpaToB >Kene3a s
IpPYMEHEHN B KadeCTBE MOHOXPOMATOPOB B CMHXPOTPOHHBIX
TEXHOJIOTUAX HOBOTO IIOKOJIEHMA» NPUBENEHBI Pe3yIbTaThl pa-
OOTBI 10 CUHTE3y ¥ 9KCIIEPUMEHTA/IbHBIM MCCIEIOBAHMAM MO-
HOKPJCTA/I/IOB Ha OCHOBe 6oparta sxernesa FeBO,. O1u kpuctamibr
MPYMEHAITCA B Ka4yeCTBE YHMKAIbHBIX MOHOXPOMATOPOB CHH-
XPOTPOHHOTO M3Ty4eHMsA Ha YCTaHOBKaX «MeracalieHC» HOBOTO
nokoneHns. B pabore IpencTaBieHbl Haubonmee sIpKye JOCTH-
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JKE€HNA, TO/TY4€HHbIE IIPY BbBIIIO/THEHNN
paboT IO BBIPAIIVBAHMIO U VM3YYEHUIO
cBoIICTB MOHOKpuUCTanioB FeBO,, a Tak-
e 00CYX/AI0TCs HOBble HAIIPaB/ICHUS
" IIEPCIEKTUBDI IIPUKIATHOI'O MCIIOb-
30BaHNA IIOTYY€HHDBIX PE3Yy/IbTATOB.

B crarpe A.A. Kymmmosa c co-
aBropamn «Ocob6eHHOCTU pocTa Kpu-
CTQ/UIOB JIMHENHBIX OMUTO(eHNIOB 13
mapa» MCCIIENOBAaHbI 0COOEHHOCTN 00-
Ppa30OBaHMA U POCTA KPUCTAJIOB JIMHEN-
HbIX onurodennnos (or pudeHmna o
n-cekcudeHnna) B yCrIoBMUAX IapOBOTO
¢usnmdeckoro Tpancmopra. [na us-
y4YeHNUA IPOLECCOB POCTa KPUCTAIIOB
6bUII/I VCIIO/Ib30OBaHbl [1Ba KOHCTPYK-
LOVMOHHBIX BapMaHTa TOPU3OHTA/IbHbBIX
POCTOBBIX II€Yeil: OJJHO30HHbIN C Ipa-
OVEHTHDBIM TeMIIEpaTypHbIM I1I07IEM
(Kmaccuyeckuit TMI) ¥ C IByMS TeMIIe-
paTypHbIMI 30HaAMI. HHH NCCIIENYEMbIX
COEJVIHEHNII OIIpeie/IeHbl YCIOBUS 1A
BbIpalliliBaHMA KPUCTA/I/IOB B MaclITa-
6e 0.1+1 cM. YcTaHOBJIEHO, YTO B YCI/IO-
BIAX  IBY3OHHOTO TEMIIEPATYPHOTO
oA Npu OIIpENE/I€HHbIX 3HAYEHUAX
PasHOCTM TeMIIepaTyp MEeXHY ropsdeit
U XOJIOJHOI 30HAMM YHA€TCA IOTYIUTh
Oormee KpyIHble KPUCTA/IbI JIYYIIETO
MOpP(OIOTMYECKOro KauecTBa B CpaBHe-
HJM C POCTOM B YCTIOBUAX OFHO30HHOTO
TPaJVIeHTHOTO TEeMIIEPaTypHOTO IIOJIA.
MeTopmaMy peHTTeHOBCKOI fudpaKkuym
UCCIIeloBaHa KPYUCTA/UIMYeCKass CTPYK-
Typa BbIpalllcHHbIX MOHOKpUCTA//INY€E-
CKIIX IVICHOK.

B cratpe H.A. ApxapoBoii ¢ coas-
Topamy «OcOOeHHOCTM HYK/Iealu U
pOCTa MOHOAVCHEPCHBIX HAHOYACTHI]
NaYF,, momy4eHHbIX METOIOM TEPMO-
mm3a  TPUPTOpALETaTHBIX IPeKypco-
POB» ONITMMHU3MPOBAHbI yC/IOBMA IIOTTY-
venusa HanovacTui, NaRF, (rae R - pen-
KO3€MEJIbHBIC SHeMeHTbI) C 3aJaHHBbIMMI
CTPYKTYPHBIMM ¥ pasMEPHBIMM XapakK-
TEpUCTUKaMIL IIYT€EM BapbUpPOBaHUA
TE€XHOJIOTMYECKMUX ITapaMeTpoOB B IIPO-
mecce TepMoM3a TpUQTOpaleTaTHBIX
IIPEKYPCOPOB: TEMIIEPATYPbI, J/IUTE/Ib-
HOCTM 9KCIIEPVMMEHTA ¥ COCTaBa peak-
LMOHHON cpenbl. MeTomoM mpsAMOro
otb6opa TpoO MPOBENEHO MCCIENOBaA-
HI€ BPEMEHHDIX CTa,E[I/I]?I pocCTa 9acTuy
NaRF, or srama 3apoppinieobpasoBa-
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HUS 10 0OpasoBaHMsl KOHEYHBIX Ha-
HOKPUCTAJIZIOB C TIOMOIIBIO NTPOCBEYN-
BaIOLIEN 3JEKTPOHHON MMKPOCKOIIUIA.
BorsBiensl uMuTHpYyomye (GaKkTopbl
Ipoliecca CUHTe3a HaHOYACTUI] KakK B
KyOM4YecKoll, TaK M TeKCcaroHaJabHON
Kpuctamdeckux ¢asax. Ilokasana
KJII0YeBasi PO/Ib CKOPOCTM HarpeBa pe-
aKI[MOHHOJ CMeCy Ha Haya/JbHOI CTa-
[N CYHTe3a Ha CTPYKTYPHO-MOPdoIIo-
rMYecKre 0COOEHHOCTM O00Opa3soBaHUs
HaHOOOBEKTOB. B cTarbe 0OCyKaoTCA
Bompocel  ¢$a3oBoil TpaHchopMaLNU
HAHOYACTUI[ U3 METacTabMIbHOI a- B
TepPMOIMHAMIYECKY CTaOWIbHYIO B-da-
3y NaRF, B npouecce ux cnnresa yka-
3aHHBIM METOOM.

B crarbe A.B. KomreneBa ¢ coaBTo-
pamu «ITogxopbl K MaCCOBOMY CUHTE3Y
JTIOMMHECHCHTHDBIX (bTOpI/II[HbIX HaHO-
MaTepuasoB» IPUBOJATCS pe3y/IbTa-
TbI OIITMMM3AIUN METOOMK MAaCCOBOTO
cuHTe3a (HOTOMOMIHECIIEHTHBIX HAaHO-
vactur 3-NaRF , (R=Y, Er, Tm, Yb, Lu)
B paMKaX TE€XHOJIOTMYECKUX IIOAXO[0B
«CBEPXy—-BHU3» M «CHU3Yy-BBepx». OT-
paboTaHbl TEXHONOTMYECKNE PEKUMBI
BBICOKO9HEPreTUYEeCKOr0 IOMOJIa I0-
mukpuctannos B-NaRF,, momydeHHbIx
HAIpaB/IeHHON KpUCTaIu3annei pac-
I/TaBa, JyUIs CUHTe3a 4acTUIl B pa3Mep-
HOM pauanas3oHe 7o 100 HM ¢ MacCOBBIM
BBIXOJIOM 10 2.5 T 32 OfMH TeXHO/IOTU-
veckuit mpouecc. ITokasano, 4To mocre-
AyIoLIas MpoLefiypa UX TepMoo6padoT-
K1 B HpI/ICYTCTBI/H/I COOTBeTCTByIOH_H/IX
TpuTOpalleTaTHBIX IPEKypCOpPOB B
cpel€ BBICOKOKMIIAIINX OPraHNYE€CKUX
pacTBOpUTENEN MO3BOJAET 3HAYNUTETIb-
HO IIOBBICUTb UX q)OTOHIOMI/IHeCLIEHT—
HbI€ XapaKTEPUCTUKN 3a CYET IMACCUBU-
poBaHus MOBepxHOCTH. PaspaboraH n
ONTUMU3MPOBAH METOJ CMHTe3a HaHO-
gactu B-NaRF, 3a cuer reTeporenHoit
KPUCTA/UIM3aUMM HA  YIbBTPaMeNKNX
3aTPaBOYHBIX KPUCTA/IAX, HO3BOJIAIO-
Mt CTaOMIN3MPOBATH MPOLECC POCTA,
oIpesie/IAeMblil TOMMMOP(PU3MOM IaH-
HOTo Kjacca coefyuHeHuit. ITpogemon-
cTpupoBaHa 3¢(eKTUBHOCTb JAHHOTO
MeTofa Iy MaccoBoro cumHrte3a HY
B-NaRF, Ha OCHOBe «TSKENbIX» JTaHTa-
HOUMOB (o 50 T) CO CTPYKTypoOIl «3a-
TPAaBKA@ALPO@0O0NIOYKa» B IINPOKOM
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pasMepHOM AMana3oHe C KOHTPOIMPYEMBIMI MOP(OTOrMIecKN-
MU ¥ CTPYKTYPHBIMU XapaKTePUCTUKAMI.

B cratpe J1.C. BomukoBa ¢ coaBTopamu «B3anMocBasb rpa-
HY/IOMeTPUYECKOTO COCTaBa IOPOIIKA AJIFOMUHNA CO CTPYKTYp-
HO-()a30BBIM COCTABOM ¥ CBOVICTBAMMU IIOKPBITHS A1203—A1N,
¢dbopMupyeMoro mpyu BO3JENCTBUM 3/IEKTPOAYTOBON a30THOI
IIa3Mbl» M3Yy4€HA B3aMMOCBS3b I'PaHYIOMETPUYECKOrO COCTa-
Ba IOPOIIKA AIIOMVHUA CO CTPYKTYPHO-(Pa30BBIM COCTaBOM I
coiictBamn nokpeitusas Al,O,—AIN, ¢opmupyemoro mpu Bos-
TeiCTBUM 3NEKTPOAYTOBON IUIa3Mbl. VicnmonbsoBammch mopom-
KI1 Q/IIOMVMHIA IBYX TUIIOB: MUKPOIIOPOILIOK C Pa3MepOM YacTHI]
~20-120 MKM ¥ HaHOIIOPOLIOK C pasmMepoMm dacTuy, ~40-100 HM.
OO6Hapy>keHO, 4TO IIOKPBITHA, MOTydYeHHbIe 13 MMKPOIOPOII-
Ka aJIOMVHUA, IPeACTaB/IAT co00l armoMeparsl ductoro Al
¢ Bkpamiennsamu knactepos AIN m ALON. Tlokpeitus, momy-
YeHHble 13 HaHOMOpoIKa Al, comepkar B cBoeil OCHOBe A1203 C
BKpamiennamu arnomepatos AIN, AL O N, a Takxe 3ameTHa 1075
HeIIpopearrpoBaBIIero amoMuHNA. Mopdonornsa moBepXHOCTI
00pasIoB OT/INYAeTCA HEOJHOPONHOCTBIO U IOPUCTOCTBIO. B
Iporecce U3MepeHns MUKPOTBEPAOCTI METOLOM HAHOMHIEHTH-
poBaHs 6bU1a OOHAPYKEeHa KOPPETALN C TOKATbHBIM (Pa30BBIM
cocTaBOM HoBepxHOCTH. Hanbosbiieit MUKpOTBEpPAOCTbIO 00/1a-
manu paspr Al,O, u AIN nopsnka 9.097+0.324 I'Tla n 17.800+0.674
I'TIa coorBeTcTBEHHO. [loTy4eHHBIE pe3ynbTaThl ZEMOHCTPUPYIOT
HepCIeKTUBHOCTh HaHeceHus nokpbituit ALO,—AIN ¢ ncnorns-
30BaHIEM HM3KOTEMIIePATypPHOI IUIA3MBbI I MIOBBIIIEHUA 9KC-
ITyaTallIOHHOM CTOVIKOCTY CTa/IbHbIX KOHCTPYKIIVIA.

B crarpe 11.B. KpukyHnoBoii ¢ coaBropamn «VIHKancymu-
poBaHue pubodraBuHa B aTbrMHATHbIE MUKPOYACTHUIIBI» ITOKa-
3aHO, YTO BK/IIOYeHVe pubo¢aByHa B IOIMMEpPHbIE YaCTHUIIbI
SBJISIETCS IIEPCIIeKTYBHBIM HallpaBjIeHeM B 00/1acTy pa3paboT-
K1 pOpM ero [0OCTaBKM NPOTOHIMPOBAHHOTO fericTBuA. [lomu-
mopodubie dopmbl pubodmaBuna — tun B/C u tun P - nukan-
CY/IMPOBAHbI B YacCTMULbI ajbryHaTa HaTpus. Ilpm BKIOYeHNN
B /IbIMHATHYI0 MaTpuly pubognaBuH obpasyer cepudeckne
CPOCTKM KPUCTAJJIOB, 06Tafaomux (rIyopeclieHTHBIMYU CBOJ-
crBamy. KoHuenrparus pubodraBiHa B 4aCTHULAX, 3aTrPyKeH-
HBIX TUIIOM P, B Tpu pasa Bblllle, 4eM B 9acTHIAX ¢ pubodasu-
HoM B/C. VccnegoBanue BhICBOOOXKIEHNSA BEIECTBA IIOKA3aJI0
IIPOJIOHTMPOBAHHDBIN XapaKTep pen3a s YacTULl, 3arPy>KeH-
HBIX pr6o¢aBrHoOM THma P.

B crarpe A.E. CyxaHoBa ¢ coasTopamm «IInockomapar-
JIeTIbHBIE STYEVIKM MUKPOOObeMa [/l MCCIeOBAHNUA CTPYKTYPbI
PacTBOPOB OMOOPraHNYECKUX CHIBHO IOITIOLIAIOMINX U C1abo
paccenBaromux 06bekToB Ha craHuuu «bnoMYP» Kypuaros-
CKOTO VICTOYHNKA CUHXPOTPOHHOTO U3/Ty4eHNs» pa3paboTaHbI 1
CO3JJaHbl SYEKM MUKPOOObeMa [ UCCIeTOBAHNUA CTPYKTYPhI
pacTBOpOB MeTOfoM MYPP c ncnionb3oBanneM CMHXpOTPOHHO-
ro usnydeHns. Sdeiiku anpo6upoBansl Ha craHuyu «broMYP»
KypuaTOBCKOro MCTOYHMKA CMHXPOTPOHHOTO n3mydeHus. I1po-
BefleH CPaBHUTEIbHDII aHA/IN3 IByMEPHbIX KAPTUH MaJIOyI/IOBO-
TO paccesiHMsI OT CTAaH/JAPTHOTO KaNVJIIIpa 1 OT pa3paboTaHHbBIX
s9eeK, MOKA3aBIINII CYIeCTBEHHOE yAy4IlIeH)e KaueCTBa 9KCIle-
PUMEHTAIbHBIX JaHHBIX MYPP 6e3 He0OXOAMMOCTI YCIOXKHe-

ARRRRARELA 9




BECTHHK Pl @ KOJIOHKA TEMATUYECKOr0 PE[JAKTOPA

HIIS TIPOLIeLypbI 00pabOTKM JaHHBIX IIPU UCTIONB30BAHUY STYEEK
BMECTO KammwuLipoB. IlokasaHa BO3MOXHOCTb MCCIEIOBAHUA
CWIBHO TIOITIOMIAKMINX 1 C1abo paccerBaroNmmx 00pasios, a
TaKKe JMHaMUKY KPUBBIX paccessHuss MYPP mia pactBopos.

B crarpe E.IO. Tepemenko ¢ coaBTopamm «MeTomomorns
KOMIUIEKCHBIX MCC/IEIOBAHNUIT MUHEPATbHBIX MHOTO(a3HbIX JC-
TOPUYECKMX MaTep1aToB» paspaboTaH MeTOONTOINIeCKIUII Of-
XOJI /11 M3y4eHMsI MUHePa/IbHbIX MHOTO(A3HBIX CTOPUYECKUX
MaTepuanos, 06001a0NNIT JaHHbIE METOOB CTPYKTYPHOII 1a-
THOCTVIKY Pa3/ITYHOTO paspelleHMs, a MIMEHHO: PEHTTeHOBCKOI
U CUHXPOTPOHHON ToMoOrpaduim, peHTTeHO(IyOopecleHTHOTO
aHa/IM3a, PeHTreHO(}a30BOr0 U PeHTI€HOCTPYKTYPHOTO aHAJIN-
3a, MacC-CIIEKTPOMETPUM C MHAYKTUMBHO-CBA3AHHON IIa3MOIA,
OIITMYECKOJl MUKPOCKONNY, & TaKXKe MUKPOCKOIUNU C SHEpPro-
IVICIIEPCUOHHBIM PEHTT€HOBCKUM MMKpoaHammsoM. [TokasaHo,
YTO COYeTaHMEe MHTETPaJbHBIX M JIOKAJIbHBIX METOJOB COBpe-
MEHHOTO MaTepuaioBefeH sl TO3BO/IAET BBIABUTD IapaMeTpHl,
CBOJICTBEHHbIe M3IEMVMAM M3 PA3INYHBIX MPOM3BOACTBEHHBIX
LIEHTPOB, TaK KaK Cofiep>kaT B cebe nHbopmannio o crennduke
JICIIO/Ib3YEeMBIX MaTepHajIoB U OCOOEHHOCTSIX TEXHOMTOTUY U3TO-
TOBJIEHVSI U3y4aeMbIX IIPEIMETOB.

ABTOPBI cTaTell 9TOro BhimycKa «BecTHuka Poccuiickoro
¢donga pyHZaMEHTAIbHBIX MCCIIENOBAHMIT» NIPECTAB/IAIOT Be-

AYLIYIO HAYYHYIO LIKOMY B 00/1aCTH U3-
y4YeHM I 3aKOHOMEPHOII CBA3M B TPUAJie
«POCT — CTPYKTYypa — CBOJICTBO», JIeXKa-
el B OCHOBE HAYYHOII eATeIbHOCTH
VHucTuTyTa Kpuctauiorpadgum MMeHn
A.B. llly6unkoBa PAH ¢ MoMeHTa ero
ocHoBaHMA. IIpencraBimeHHbIT cOOp-
HUK CTaTell IeMOHCTPUPYET BBICOKYIO
HAayYHYl0 MH(POPMATUBHOCTb M 3HA-
YMMOCTb CTPYKTYPHOI JVAarHOCTUKMA
P VICC/IeJOBAHNM MaTepPUAIOB CaMOIl
PasIMYHOI NIPUPOALI M MOP(OIOTUINL:
OT HAHOMATepMaaoB [O OODEMHBIX
KPUCTA/IOB M OMOOpPraHMYIEeCKNUX pac-
TBOPOB, OT (OTOMIOMIHECIEHTHBIX
JaCTUI O MaTepuanioB, IPefCTaBIIAI0-
IUX UCTOPUYECKYIO LIeHHOCTb. IIpen-
CTaB/IeHHbIE PAabOTHI OTPAKAIOT IEpe-
JIOBBIE JOCTYDKEHMS B 0O7IaCT CTPYK-
TYPHOJI JUAaTHOCTUKM, BK/TI0Yast HOBBIE
TeXHIYeCKIe pelleHns 1, 6e3ycIoBHO,
OyAyT MHTEpeCHBI IMINPOKOMY KpPYTY
YuTaTesnen.

Abstract of the Themed Section

A key link in a unified theory of formation and properties
of materials is data on their structural features. From its incep-
tion and development, structural diagnostics provide qualitative
and quantitative connections in the classical “growth-structure-
properties” chain. Specific functional properties of materials are
determined solely by their atomic and molecular structure with
unaltered chemical composition. This fact opens up great pos-
sibilities for controlling materials’ properties through their struc-
ture. One example for that is a widely used nowadays perovskite
crystallographic class, which is a universal platform to creating
novel materials exhibiting various physical properties. Another
example is synthetic polymers, which are indispensable in today’s
humanity lifestyle.

As a forecasting and obtaining novel functional materi-
als platform, modern material science requires a formation of
modern conceptions about materials’ structure. For that reason,
it is required to use the latest developments in fields of industrial
observation methods and structural parameters measurements.
Analytical opportunities, sensitivity and efficiency of modern
equipment for X-ray measurements, optical, scanning, trans-
mission and atomic force microscopy, supplemented with spec-
tral analysis methods allow to perform structural diagnostics of
micro- and nanomaterials. Moreover, modern technical facilities
provide a possibility to conduct materials’ structure laboratory
research, which was earlier considered to be possible only on the
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synchrotron radiation in international
Research Equipment Sharing Centres
(RESC).

RESC “Material Structural Diag-
nostics” was established on the base of
A.V. Shubnikov Institute of Crystal-
lography RAS (currently CCC&F NRC
“Kurchatov Institute”) in 2002. The
Centre is equipped with a large number
of modern X-ray, microscopical, optical
and other equipment that can be used to
conduct research on structure, compo-
sition and properties of a wide range of
materials: organic and inorganic crys-
tals; thin films; multilayered, composite
and nanostructured materials; bioac-
tive substances; biomacromolecules;
proteins; associates; viruses and their
components. A great attention in RESC
is paid to metrological support of the
equipment.

In research projects carried out
within the framework of the topic, the
results of the structural diagnostics ap-
plication in the identification of mate-
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rials’ structural features are demon-
strated, and the relationship between
structure and functional properties of
the materials are studied. Authors’ ar-
ticles on the results of the research are
presented in the thematic block of this
issue.

In the article of I.S. Lubutin et al.
“Synthesis Technology Development,
Growth and Characterization of Highly
Perfect Single Crystals Based on Iron
Borates for Use as Monochromators in
New Generation Synchrotron Technolo-
gies”, the studies of synthesis and experi-
mental research of monocrystals based
on iron borate FeBO, were carried out.
These crystals are used as unique mono-
chromators of synchrotron radiation on
new generation MegaScience experi-
mental units. In this paper, the most re-
markable achievements obtained in the
process of FeBO, monocrystals growth
and study of the properties are pre-
sented, as well as the discussion of new
directions and prospects of practical ap-
plications of the obtained results.

In the article of A.A. Kulishov et
al. “Features of Linear Oligophenyls
Growth from Vapor”, the features of
formation and growth of linear oligo-
phenyls (from diphenyl to n-sexyphe-
nyl) in the conditions of physical va-
por deposition. To study the processes
of crystal growth, two constructional
types of horizontal growth furnaces
were used: single-zone furnace with
temperature field gradient (classical
type) and a furnace with two tempera-
ture zones. For the studied compounds,
the conditions required to grow crys-
tals in the scale range of 0.1+1 cm were
determined. It was established that in
the conditions of two-zoned tempera-
ture field with certain temperature dif-
ference between hot and cold zones, it
is possible to obtain larger crystals with
better morphological quality, compared
to the single-zone gradient temperature
field. The crystal structure of obtained
monocrystalline films was studied by
X-ray diffraction methods.

In the article of N.A. Arkharova
et al., “Features of The Nucleation and
Growth of Monodisperse Nanoparticles
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NaYF, Obtained by the Method of Trifluoroacetate Precursors
Thermolysis” the conditions of obtaining NaRF, (R - rare earth
elements) nanoparticles with specified structural and dimen-
sional characteristics were optimized by changing technological
parameters in the thermolysis process of trifluoroacetate precur-
sors: temperature, experiment duration and the composition of
the reaction medium. By the direct sampling method, a study of
NaRF, particles growth time stages from the nucleation to the
formation of the final nanocrystals was performed by transmis-
sion electron microscopy. The limiting factors of the synthesis
process of nanoparticles in both cubic and hexagonal crystallo-
graphic phases were identified. The key role of the influence of
the heating rate of reaction medium during the initial synthesis
stage on the structural and morphological features of the forma-
tion of nanoobjects is shown. The questions on the nanoparticles
phase transformations from NaRF, metastable a-phase to the
thermodynamically stable B-phase during the synthesis are dis-
cussed in the paper.

In the article of A.V. Koshelev et al., “Approaches to the Mass
Synthesis of Luminescent Fluoride Nanomaterials”, the results of
optimization of mass synthesis of photoluminescent B-NaRF,
(R =Y, Er, Tm, Yb, Lu) nanoparticles methods are presented
within the framework of “top-down” and “bottom-up” techno-
logical approaches. Technological conditions have been worked
out for high-energy milling of B-NaRF, polycrystals obtained by
the directional crystallization of melt for the synthesis of particles
in the size range up to 100 nm and the mass yield up to 2.5 g
per one technological process. It has been shown that the subse-
quent procedure of heat treatment of the samples in the presence
of corresponding trifluoroacetate precursors in the environment
of the high-boiling organic solvents allows to enhance the photo-
luminescent properties of particles due to the surface passivation.
The method of -NaRF, nanoparticle synthesis by heterogeneous
crystallization on ultrafine seed crystals, stabilizing the growth
process defined by polymorphism of the compounds type, has
been developed and optimized. The efficiency of such method
has been shown for mass synthesis of “heavy lanthanides”-based
B-NaRF, nanoparticles (up to 50 g) with a structure of “seed@
core@shell” in a wide range of sizes with controlled morphologi-
cal and structural characteristics.

In the article of 1.S. Volchkov et al., “The Relationship be-
tween the Particle Size Distribution of Aluminium Powder and
Structural-Phase Composition and Properties of the AL,O,-AIN
Coating Formed under the Influence of Electric Arc Nitrogen
Plasma’, the relationship between granulometric composition
of aluminium powder and structural and phase composition
and properties of AL,O,—AIN coating formed under the influ-
ence of electric arc nitrogen plasma has been studied. Two types
of Al powder were used: micro-powder with a particle size of
~20-120 um and nano-powder with a particle size of ~40-100 nm.
It was found that the coatings obtained from Al micro-powder
are agglomerates of pure Al with inclusions of AIN and ALLO N
clusters. Coatings obtained from Al nano-powders are based on
ALO, with inclusions of AIN and ALON clusters, as well as a
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noticeable part of unreacted Al is presented. The surface mor-
phology of the samples is distinguished by inhomogeneity and
porosity. During the process of microhardness measurements by
nanoindentation, a correlation with a local phase composition of
the surface was found. Phases of ALO, and AIN were found to
have the largest microhardness values in the order of 9.097+0.324
GPa and 17.800+0.674 GPa respectively. The obtained results
show the perspectives of Al,O,—AIN coating using a low-tem-
perature plasma for increased exploitation resistance of steel con-
structions.

In the article of PV. Krikunova et al., “Encapsulation of Ri-
boflavin into Alginate Microparticles”, it has been shown that the
encapsulation of riboflavin in polymer particles is a promising di-
rection in the field of the development of its prolonged action de-
livery. The polymorphic forms of riboflavin - type B/C and type
P - were encapsulated in sodium alginate particles. Encapsulated
in alginate matrix, riboflavin forms spherical joints of crystals
with fluorescent properties. The concentration of riboflavin in
particles loaded with the P-type is three times higher than that
with B/C riboflavin. The investigation of the substance release has
shown the prolonged release character for the particles loaded
with P-type riboflavin.

In the article of A.E. Sukhanov et al, “Plane-Parallel Mi-
crovolume Cells for Studying the Structure of Solutions of
Bioorganic Strongly Absorbing and Weakly Scattering Objects at
the BioSAX Beamline of the Kurchatov Synchrotron Radiation
Source”, micro-value cells for structural investigation of solutions
by SAXS method using the synchrotron radiation were devel-
oped and produced. The cells were tested on “BioMUR” station of
Kurchatov synchrotron radiation source. The benchmark analysis
of 2D SAXS patterns from standard capillary and from developed
cells was carried out. The great improvement of the quality of the
experimental SAXS data without the need for complication of
the data processing procedure during the usage of cells instead of
capillaries was established. The ability to investigate strongly ab-
sorbing and weakly scattering samples, as well as SAXS scattering
curves dynamics for solutions, has been shown.

In the article of E.Yu. Tereshchenko et al., “Multi-Scale
Research Methodology of Mineral Multiphase Historical Mate-
rials”, a methodological approach was developed for investigating
mineral multiphase historical materials, which generalizes data
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on structural diagnostics methods of
various resolutions, namely: X-ray and
synchrotron tomography, X-ray fluo-
rescence analysis, X-ray phase and dif-
fraction analysis, inductively coupled
plasma mass-spectrometry, optical mi-
croscopy and microscopy with energy
dispersive X-ray microanalysis. It has
been shown that the combination of in-
tegral and local methods of the modern
material science allows to determine the
parameters inherent in products from
various production centres due to them
having an information about the speci-
fics of the materials used and features
of the manufacturing technology of the
studied products.

The authors of the articles in this
issue of “Russian Foundation for Ba-
sic Research Journal” represent a lead-
ing scientific school in the field of the
investigation of a natural connection
in the “growth-structure-properties”
triad, laying in the base of the scientif-
ic activity in A.V. Shubnikov Institute
of Crystallography RAS from the mo-
ment of its foundation. The presented
issue demonstrates a high scientific
informativeness and significancy of
structural diagnostics in investigat-
ing materials of a very different nature
and morphology: from nanomaterials
to bulk crystals and bioorganic solu-
tions, from photoluminescent par-
ticles to historically valuable materi-
als. The presented papers reflect the
most advanced achievements in the
field of structural diagnostics, inclu-
ding novel technological solutions
and, undoubtedly, will be of interest to
a wide range of readers.
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