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Competent opinion

Low noise laser sourses:

from microwave photonics to plasmonics
and biotechnologies

AA Fotiadi

Nanotechnologies

Protein nanogenerators of the living cell
electricity as the prototype of the nature-like
"green” nanoelectric energetics

M.ASidorov

Protein generators of electricity are nanosized enzymatic
complexes of electron transport chains of membranes of plant
and animal cells. On the basis of the convergence of bioenergy
and nanotechnology, theoretical studies of the properties of
these protein electric generators have been carried out, asa
result of which nanobioelectrophysical, nanobioheat-energy
and quantum-wave mathematical models of the mechanism of
their operation in the ETC have been created.

Keywords: protein electric generators, convergence of
nanotechnology and bioenergy, nanobiobarriers

Optical microscopy

with the use of microlenses

1VYaminskiy, A. Akhmetova, S.A Senotrusova

Microscopy with the use of microspheres is a new method to
obtain 3D images with ultra-high resolution due to the use
of a transparent microsphere at visualization in a standard
optical microscope. When using a microlens microscope it

is possible to get an optical resolution up to a hundred of
nanometers horizontally during visualization of blu-ray disc
surface grooves. It does not require to introduce labels, it is
just necessary to slightly upgrade the optical microscope. It
is possible to improve the microlense microscopy capabilities
using the interference microscopy which provides high
sensitivity and image topography of ultra-high resolution.
Keywords: microlens, Blu-ray disk, hardness, interference
microscopy, optical microscopy

Application of super-resolution

method in diffusion MRI

O.PPosnansky

Diffusion MRI is a magnetic resonance imaging method
that estimates random molecular motion of molecules
in biological tissue. The most popular its application
consists in disentangling of tissue anisotropy. Nowadays
high resolution imaging techniques allow to make
conclusions not only about brain white matter structure
but also a gray matter attracts a great attention.
However, such potentially valuable MRI methods are
not used in clinical environment routinely because

they require a long acquisition time. In this work we
process low-resolution diffusion MRI and calculate
high-resolution images by means of super-resolution
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KomMmnereHTHOE MHEeHue

JlazepHble MCTOMHMKM C HU3KUM YPOBHEM LIYMA:
OT MUKPOBO/IHOBOWN POTOHMKM 40 MNA3MOHUKM 1
6uoTexHonorui

AA®omuadu

HaHoTexHoN0rum
benkoBble HAHOTeHepaTopbl 31eKTPO3Heprik

174 xuBoii kneTku - npoobpas NpUpoAONoA06HOI

"3eN1eHOM" HAHOINEKTPOIHEPreTUKM
MA.Cudopos
benkoBble reHepaTopbl 3N1eKTPO3HEPrii — HaHOpa3-
MepHble (JepMeHTHbIE KOMMNEKCbI 31eKTPOHHO-TPaH-
CMIOPTHBIX Lieneii MeM6pPaH PacTUTENbHBIX Y XUBOTHBIX
KneToK. Ha 0CHOBE KOHBEPreHLyI 61103HepreTUKY 1
HaHOTEXHONOr Wil POBe/eHbI TROPETUYECKMe UCCNIeA0Ba-
Hus CBOMCTB bI'3, co3AaHbI HAHO6MO3NEKTPODU3NYECKaS,
HaHOBMOTeNN03HEPreTUYeCKas 1 KBAHTOBO-BONHOBAS
Mogenn pabotbl B ITLL.
Kntouesble cnoaa: Genxosbie nexmpozeHepamopbl, KoHeep2eH-
YUs HAHOMeXHoAO2UL U 6LI03HEp2emuUKU, HaHo6U0Gapbepbl

OnTH4eckas MMKpOCKonus

C MCNO0Nb30BaHNEM MUKPONNH3

W B Smurckuti, AN Axmemoga, CA.CeHompycoea
MUKpOCKOnus ¢ MCnonb3oBaHuem MUKpochep -
HOBbII MeTOZ NonyyeHus 3D-306paxeHni co ceepx-
BLICOKMM pa3spelueHrem 61arogaps ucnob3oBaHmio
Mpo3payHoil MUKPOCHEpbI NPy BU3yanu3aLum B
KNaccuyeckoM onTuyeckoM Mukpockone. C noMoLLblo
MUKPOSMH30BOM MUKPOCKOMMI MOXHO NMOAYYUTD
ONTHYECKOe Pa3peLleHue A0 CTa HAHOMETPOB Mo
rOpu30HTaNK, HANPUMep, NPY BU3yanu3aLmun kKaHa-
BOK Blu-ray-gucka. Mpu 3T0M He TpebytoTCs MeTKHU,
HeobxoAMMa NuWb HebONbLIAS MOAEPHU3ALMS
06bI4HOT0 ONTUYECKOTO MUKPOCKONa.

Kntouesble cnosa: mukponu3bl, Blu-ray-uck, unmepgepet-
UUOKHAS MUKPOCKONUS, ONMUHECKAs MUKPOCKONUS

lpuMeHeHNe MeTo/ia CBEPXBbICOKOrO
paspetweHus B guddysuoHHoit MPT
O.11.ITo3HaHCKuL

Nvddy3iorHast MPT — 370 METO MarHUTHO-PE3OHAHCHOM
TOMOrpacn, OLIHVBAOLLMIA CTy4AIHOE BVXEHIE MONIEKY
B Gronornyeckon TkaHw. Havbonee nomynsipHoe ero npume-
HeHie — MCaTef0BaHVe HU30TPOMWM TKaHed. B HacTosiLLee
BPES METOZbI BU3y/IV3aLM € BbICOKVIM pa3peLLieHVem
103BONSHOT AeaTh BLIBOAbI O CTPYKTYPe 6e0ro 1 ceporo
BeLL|eCTBA MO3ra. Tem He MeHee, Takvie MOTEHLMA/TbHO LieHHbIe
MeTogbl MPT 06bI4HO He MCONb3yoTCs B MEAULIMHCKO Npak-
TUKe, NOCKObKY TPeBYHOT AIMTEHOTO BPEMEHY 13MepeHIs.
B 31011 pabore Mb! 1crionb3yen AnddyavonHyo MPT ¢ Hiskum
pa3peLLIeHyIe] 1 PACCHUTLIBAEM 1306PKEHNS! C BbICOKVM
papeLLIeHieM C OMOLLIbIO PEKOHCTPYKLIMM CBEPXBLICOKOTO
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reconstruction. We calculate diffusion-tensor and
estimate quality of its fitting comparing with alternative
interpolation methods. We demonstrate benefit of
super-resolution technique in terms of root-mean-
square error and by analyzing fractional anisotropy and
other tensor invariants.

Keywords: diffusion MRI, magnetic resonance iomography,
diffusion-tensor, root-mean-square error, volt-ampere
characteristic, fractional anisotropy, tensor invariants

Comparative study of volumetric and surface
mechanical properties of the materials for
dental constructions obtained using

additive technologies

M.ACadzhiev, KS.Kravchuk, EV.Gladkikh, G.Kh Sultanoua,
AA Rusakov, A.S.Useinov, S\ Apresyan

This paper presents the results of testing the
instrumental hardness and elastic modulus, linear
wear and friction coefficients of the original and
polished samples for dental structures obtained
using additive technologies. In addition to the
study of local mechanical properties, volumetric
characteristics - elastic modulus, strength and
deformation — were measured using the three-point
bending method. The surface of the samples
subjected to the bending test did not undergo
sample preparation.

Keywords: dental occlusal splints, hardness, strength,
modulus of elasticity, deformation, 3D printing of biomaterials

Nanomaterials

Chromium galvanic plating modified by a
combination of multilayer carbon nanotubes
and nanodiamonds

M Nasraoui

An experimental study of the microhardness of the obtained
chromium plating from a standard electrolyte modified with
acombination of multilayer carbon nanotubes (MLCNT) and
nanodiamonds was carried out. It was revealed that when the
combination of MLCNT of "Taunit" series and nanodiamonds is
added to the electrolyte, the microhardness of the chromium
coating increases to 1,084 kg/mm?.

Keywords: chrome galvanic coating, carbon nanotubes,
nanodiamonds, microhardness

Equipment

for nanoindustry

Portable nano-holographic

planmeter

B.GTurukhano, N-Turukhano, Yu.M.Lavrov, S.N.Khanov,
V/V.Dobym, O.G.Ermolenko, L.A.Konstantinoy, E.F Vilkoy,

1V Ladatko

Portable NANO holographic plane meter refers to measuring
technology, more precisely to the field of measuring and
controlling the quality of optical surfaces, their deviation froma
given surface shape, determining surface roughness, including
super smooth surfaces, such as flat mirrors, polished substrates,
etc. PNHPM leads to an increase in the measurement accuracy,
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papeLLienytst. Mbl paccyuTbiBaem TeH3op Auddyaun 1 TOHHOCTb
€r0 OLIeHK 110 CPABHEHMIO C a/TbTEPHATMBHBIMI METORaMM
VHTEPMONALYN. [IeMOHCTPpYIOTCS MPEVIMYLLLECTBA TEXHVKIA
CBEPXBbICOKOTO Pa3peLLIeHNS C TOHKV 3peHns CpeaHeKBaapaThy-
HOV OLLIMOKY MyTeM aHa/M3a APOBHO aHW30TPOMM 1 APYTUX
TeH30PHbIX HBAPHAHTOB.

Kntouesble cnoa: dudy3uorHas MPT, MazHUMHO-pe30HAH-
CHast momozpadus, mer3op duy3uu, cpedHexksadpamuyHas
0uwubKa, 0pobHas aHu30mponus, MeH3opHbIll UHBApUAHM

CpaBHUTE/bHbIE UCMIbITAHUS 06BEMHDIX 1 NTOBEPX-
HOCTHBIX MEXaHU4eCKMX CBOICTB MaTepuanos ans
CTOMATONOrNYECKUX KOHCTPYKLMIA, MOAYHEHHBIX C
NOMOLLbIO AAAUTUBHBIX TEXHONOTMI

M.Alladxues, K.C.Kpaguyk, E.B.Iaadkx, I'X.Cyamaroea,

AA Pycakos, A.C.Yeeuros, C.B. Anpecst

B paboTe npuBeeHbl pe3ybTarbl UCbITaHs MHCTPYMeH-
TaJ/IbHbLIX TBEPAOCTY 1 MOYNS YIIPYTOCTH, KO3OULIMEHTOB
JIMHEIHOTO 3HOCA U TPEHNS UCXOAHDIX U NOMMPOBAHHBIX
06pa3LioB 151 CTOMATOMOMMHECKIX KOHCTPYKLWAA, MOMYHEHHbIX
C MOMOLLIbHO 3LAUTUBHbIX TEXHOMOMVIA. MOMUMO CCEI0BaHNSA
JIOKUTbHbIX MEXHWYECKIX CBOMCTI B, NPOBOAMNOCL M3MEpPeHue
0BbEMHbIX XapaKTepUCTVK —~ MOYAS YMIPYTOCTI, MPOYHOCTI

11 ZiehOpMALLMY — C TOMOLLLIO METOZIA TPEXTOHEYHOTO 3ri6a.
M0BEPXHOCTL 06PA3LLOB, NOZBEPTHYTbIX MCMIbITAHMED HA M3rKb,
He MpOXoAAa NPoBOMOATOTOBKY.

Kntouesble crosa: cmomamonozuyeckue OKKAO3UOHHbIE WUHbI,
meepdocmb, Npo4HOCMb, ModyAb ynpy2ocmu, depopmanus,
3D-ne4ams Guomamepuanos

HaHomaTtepuanbl

Xpomuyeckoe ranbBaHU4eckoe NoKpbITHe, MOAN-
¢uLmMpoBaHHOE KOMOUHALMEN MHOFOCNOMHbIX
YrNepoAHbIX HAHOTPY6OK M HAHOAIMA30B

M Hacpayu

MpoBeaeH0 IKCNepUMEHTAIbHOE MCCNef0BaHME
MUKPOTBEPAOCTY XPOMOBOIO ra/lbBaHN4YECKOr0 MOKPLITUS,
HaHOMOAMMULMPOBAHHOTO KOMBUHALME MHOTOCTOMHDIX
VINEPOAHBIX HAHOTPYOOK 1 HAHOAIMA30B. BLISBNIEHO, YTO
[106aBNeHIe B 31eKTPONUT MHOTOC/IOMHbIX YTNePOAHbIX
HaHOTPYOOK M HAHOANIMA30B NPUBOANT K BO3PACTAHMIO
MUMKPOTBEPOCTY XPOMOBOFO MOKPbITUS 40 1084 Kr/MMm2.
Kntoueable cnosa: xpomosoe 2anb6aHu4eckoe nokpbimue,
yenepodHble HaHOMPYBKU, HAHOAAMA3bI; MUKpoMmaepdocmb

O6opypoBaHue

AN HAHOUHAYCTPUN
MopTaTuBHbII HAHOTONOr paduUecKuit
nnockomep

b.I Typyxaro, H.Typyxaro, C.HXaros, K0.M.Jagpos,

B.B [lo6bipH, O.I"Epmonetiko, /T.A KoHcmarmuHos, E.A.BAKos,
W.B.Jladamko

TopTaTMBHbIN HAHOroNOrpaduyeckuin NNOCKo-

Mep NpefHa3HaYeH AN U3MEepeHus 1 KOHTpons
Ka4yecTBa onTU4eckKnx I'IOBerHOCTeﬁ, OTK/OHEHNI
0T 33/1aHHOM (OPMDbI, ONPeaEeNeHus LWepoxoBaToCTH,
BK/IK04as CBepXrnaskue nosepxHoctu. MHIMA
YBENNYMBAET TOYHOCTL U3MEPEHNS, HE OrpaHUYEH
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removal of restrictions on the size of the surface, accelerate
measurements in the wide temperature range.

Keywords: holographic plane meter, surface roughness,
holographic length meter

Electromechanical cantilever sensors for
detection of biological objects

1\ Yaminskiy, A.|. Akhmetova

Recognition of viruses in the medical diagnostics can be
performed using a polymerase chain reaction and an enzyme-
linked immunosorbent assay. Although these methods have
extremely high sensitivity and selectivity, it is necessary to
involve a qualified personnel, investments, use additional
labels and time to data processing to diagnose. Nowadays,
effective and easy-to-use small sensors indicating the result
with high specificity are absolutely necessary.

Keywords: electromechanical cantilever sensors, PCR,
immunosorbent assay

Pigh-resolution digital holographic microscope
for transparent objects

B.GTurukhano, N Turukhano, | A Turukhano

In this paper, itis proposed the use of a spherical digital matrix
for recording a hologram in a digital holographic microscope to
obtain the high-frequency component of a phase object with
theaim of increasing the resolution of its reconstructed image
and thereby its quality.

Keywords: high-resolution digital holographic microscope,
spherical digital matrix
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pasMepoM U3MepSEMOil OBEPXHOCTH, YCKOpSET
V3MEPEHNS B LIMPOKOM TEMMIEPATYPHOM AMana3oHe.
Kntouesble cnoea: 20002paduqeckuii nocKomep, Wiepoxosa-
MOCMb 1108EPXHOCMU, 20A02padu4eckuil duHomep

JneKTpoMexaH4ecKue KaHTuneBepHble CEHCOPbl
ANg 06HapyKeHUs 6Gronornyeckux 06beKToB

W B Amunckut, AW Axmermoea

B MeZVLIMHCKOI AVarHOCTUKe Pacrio3HaBaHie BUPYCOB
BbINOMHAETCA C MOMOLLHO MOMMMEPA3HON LIEMHOI peakwivm i
MMYHOGEPMEHTHOO aHI3A. VX BbICOKast HyBCTBUTENILHOCTD
11 CeNeKTIBHOCTb TPE6yIOT MPUB/EYEHIS BbICOKOKBAMOULIPO-
BAHHOMO NEPCOHAN, UCTIONb30BaHMS AOMONHUTENbHbIX METOK,
BPEMeHY [y/15 HAIM33 IAHHDIX M MHBECTULWAN. CyLLIeCTBYET
MOTPEBHOCTb B HEHOMBLLINX , SPPEKTUBHDIX AATHIKAX, MOKA3bI-
BIOLLIVIX PE3YNLTAT C BbICOKOW CeLMMIHOCTLIO.

Kntouesble cnosa: 3nexmpomexaHu4eckUe KaHmuneaepHble
ceHcopb, MLLP, ummyHodepmeHmHbil aHanu3

Bbicokopaspewaioumii uudpoBon ronorpapuye-
CKMii MUKPOCKON /1S NPO3payHbIX 06beKToB
B.I"Typyxaro, H.Typyxaro, V1A Typyxaro

B pabore ncnonb3yercs chepuyeckas Lvidpoas MarpuLa

151 3aMMCY FONIorPamMbl B LiMypoBOM roorpadmyeckom
MUKPOCKOMe /11 PrvCTpaLIM BbICOKOYACTOTHOM COCTaBNSt-
foLL{eil (ra30B0ro 06LeKTa 15 YBEAMYEHNS Pa3peLLIeHIS er0
BOCCTAHOB/IEHHOTO U306PAXEHNS M TEM X KAYECTBOM.
Kntouesble cnoea: ebicokopaspetuiatotyuil yudposoil 20002pa-
Pudeckuli MuKpockon, chepuyeckast yupposas mampuua
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