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Jletom 2017 rogma B MaHuectepe (Benuko6putaHus)
cocTosinacb MNpeseHTauus ONTUYECKOro MUKpockona ¢
HaHOMeTpoBbiM paspelieHnem (HaHockona) NANOPSIS M,
paspaboTtaHHOro komnaHuen LIG Nanowise — cTaptanom,
KOTOpbIA  OCHOBAaH  COTPyAHMKaMM  MaH4yecTepckoro
yHuBepcuteTa. OCeHbIO HAHOCKOM AEeMOHCTPUPOBAICA Ha
BbicTaBke SEMICON Europa 2017, rae Ha BOMpocCbl Haluero
XXypHana Jo6e3Ho0 OTBeTU/1 KOMMEpYeckui [UupekTop
npoekTa Anekc LLlennapa.

In the summer of 2017, in Manchester (Great Britain)
a presentation of an optical microscope with a
nanometer resolution (nanoscope) NANOPSIS M
developed by LIG Nanowise — a start-up, which was
founded by the staff of Manchester University, was
held. In the autumn, the nanoscope was demonstrated
at SEMICON Europa 2017, where the commercial
director of the project, Alex Sheppard, kindly answered

NANOPSIS

Tocmogun Ilenmap/, KaKOBbI IPHYHHBI U ITPEIIO-
CBUIKH pa3paboTku HaHOocKoria NANOPSIS M?

Hay4HBIM LleHTpPaM U IIPOM3BOACTBEHHBIM KOMIIA-
HUSIM, CIIeLHaTU3UPYIOIUMCS B 0671aCTH HaHOTeX-
HOJIOTHH, He06X0qUM HHCTPYMEHT, KOTOPBIH 6bI 0bec-
nevyrBaj paspelleHre MeHee 100-200 HM, ObLI IIPOCT
U JlellleB B 9KCIIJIyaTalliK, paboTas ¢ BLICOKOM CKOPO-
CTBbIO 1 He TpeboBas BBICOKMX MHBECTUIIMH. PaHee HU
OIHH W3 METOLOB MHKPOCKOIIMH He COOTBETCTBOBAJI
BCeMY KOMIIJIEKCY IIepedHC/IeHHbIX TPeO0BaHUM, I103-
TOMY IIOSIBUJIACh Hesl CO3JIaTh TaKOM IpUbOp, B3SB
3a OCHOBY TPaJAHLIMOHHBIK MK POKOIIOJBHBIK OITH-
4YeCKUH MUKPOCKOI. IIpH 3TOM K/IIO4YeBOH 3ajadell
Ob1710 pelieHHe IpobreMbl AUPPAKIIMOHHOIO IIpefiena,
OrpaHHU4YMBamIIero paspemenye. B 2011 rogy ocHoBa-
Tenu LIG-Nanowise npodeccop MaH4eCcTepPCKOIO YHHU-
BepcuTeTa JIuH JIu u 1-p Bait [o pa3paboTanu MeTox,
IIOJIOKMBIIM K Ha4vajlo IIPUMeHeHHI0 MUKpocdep It
MOBBIIIEHHUSI pa3pellleHUs ONTUYeCKOM MHKPOCKO-
nuu. B 2013 rogy oHH € COAaBTOpPaMH OIyO/IHMKOBaIH
CTaThbl0, B KOTOPOH IPefJIOKHU/IN MeTO[, OIITHYeCKOH
HaHOCKOIIMH C IIPUMeHeHHeM IIOMeIlleHHEIX B BOAY
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the questions of our magazine.

muxpocpep SMON (submerged microsphere optical
nanoscope). B 3ToM MeTofe Ipo3pauHble MHKPOC-
deprl, pacronokeHHbIe MeKAy 06pa3lioM U 06BeKTH-
BOM MHKPOCKOIIA, CIY>KAT OIITHYECKHUM YCHIUTEIeM
Y II03BOJAIOT IPeosoyieTh NUPPaKLIIMOHHBIM IIpefes
06beKTHUBA, yBeJIMYUB pa3pellleHHe B HECKOIBKO Pas.
MeTon SMON 65111 peaK30BaH TONbKO B 9KCIIEPHMEH-
TaJIbHBIX 1a60PaTOPHBIX UCC/IeIOBAHHU X, HO C UCIIOIb
30BaHHEM ero PHUHIUIIOB MBI pa3paboTaau onTHye-
ckui 06pekTUB SMAL (Super Resolution Microsphere
Amplifying Lens), B KOTOpOM IIPUMeHeHBl MUKPOC-
deprl grameTrpom 40-100 MrkM. SMAL obecrieurBaet
400-kpaTHOe yBe/IHYeHMEe U HMeeT SKBUBAIeHTHYIO
anepTypy 5,49, o3Tomy paspelieHue U306paskeHUHN
MOYKeT JOCTUTATh 50 HM. PaccTosHUe 0T 06beKTHBa /10
IIOBEPXHOCTH 06paslia Mpy U3MepeHHUsIX COCTaBseT
12 Mxm.

Kakue ellle pelieHHsI HCIIOb30BaHbl B HAHOCKOIIE
NANOPSIS M?

HaHockom npefHa3HaveH AJ1s1 6eCKOHTAKTHBIX OIITH-
YeCKHX M3MePeHHH C [T0Ty4eHHeM LIBeTHOro h306pa-



COMPETENT OPINION

SKeHHU S KCCTIelyeMoro yuacTka obpasua. M3mepeHus
BBITIOTTHSIOTCSI B HEUTPaJIbHOM 6eJI0M CBeTe OT CBETO-
JUOAHOr0 UCTOYHHKA. POTOIIpHEeMHUK — 8,8-Meram-
KkcenbpHasg CMOS-kamepa ¢ paspemenueM 4096 x2160.
Ob6paser; pa3meIaeTcs: Ha TPeXKOOPAHUHATHOM IIpeJi-
MeTHOM CTOJIMKe, KOTOPBbIH 103U LIMOHHUPYETCSI C TOY-
HOCTBIO 1 HM. MaKCHMaJ/IbHBIM pPa3Mep 06/1acTu cKa-
HHpoBaHUA cocTaageT 200x200 MKM. IIporpamMHoe
obecrieyeHue BBIIIONHSIET ABTOMATHYeCKYI0 KOPpeK-
1uio abeppaliuil U CIIMBKY H306paskeHUH. B 3aBUCH-
MOCTH OT pelllaeMBbIX 33/1a4 UCII0/Nb3YyeTCs 0O beKTUB
SMAL miu 06bIYHBIN OIITUYECKU I 0O BEKTHB.

Ha KakHe 06/1acTH IpHMeHeHHsI OPHEHTHPOBaHa
aKTya/IbHasi BepcHs mpHbopa?

NANOPSIS M - mpubop s HUcclIefoBaHUS 06pa3sLoB
B MaTepHa/IOBeIeHUH, MUKPOIeKTPOHHKE U JPYTHX
06/1aCTAX HAayKH U OTPAC/ISX IPOMBIILIEHHOCTH, T
He0bX0oUM HepaspyLIAIUH KOHTPOIb MHUKPO- U
HaHOpPa3MepHBIX CTPYKTYp. K/loueBbIMU IIperuMyIle-
CTBAaMH HAHOCKOIIA SIBJISIIOTCSI HU3Kasl CTOMMOCTb I10
CPaBHEHUIO C APYTUMHU IIPUOOPAMHU C TOJOGHBIM YPOB-
HeM pa3pelleHHs, IPOCTOTa UCIIOTb30BAHUS U 06CITy-
SKUBAHHSI, A TAKKE BBICOKASI CKOPOCTh H3MEPEHHH.

KakoBbI IepCIIeKTHBBI Pa3BHTH S HAHOCKOIA?

IToka MBI JejaeM TOJIbKO IIepBble HIalrd Ha IIYTH
KOMMepLIHa/JIM3aLHH TeXHOJOTUH MUKpochepHOU
OIITHKH. YBePeH, 4TO OHA MMeeT OTJIMYHbIe Iep-
CIIeKTHUBBI, U MBI CMOKEM PacCUMTHIBATE Ha IOAJep-
KKy UHBECTOPOB M COTPYAHMUYECTBO C KPYIHBIMH
MPOM3BOAUTE/NSIMU U3MePUTe/JbHOU TeXHUKHU. B
2018 romy 6y yT BEIIIOJIHEHEI IIepBble YCTAHOBKH IIPH-
6opoB NANOPSIS M. B 1anbHeHIIHX IJIAHAX — CO37a-

Onmuyeckuti mukpockon NANOPSIS M
NANOPSIS M optical microscope

HHe HaHOCKOIa A/ paboTsl ¢ 6HMOMOrHYeCKUMHU
obbexkTaMu. Takske 6ymeM pa3BUBaTh paboTy c HHO-
CTPAaHHBIMHU 3aKa34HMKaMH, B YaCTHOCTH, B POCCHH
HAaC y>ke 5KCK/IIO3UBHO IIPeJCTaBIseT KOMIAHUS
"TexHOMH}O".

Humepebto: imumpuii [yduaun

Mr. Sheppard, what are the rea-
sons and prerequisites for the
development of the NANOPSIS M?
Scientific centers and manufac-
turing companies specializing
in nanotechnology need a high-
performance tool that would pro-
vide resolution of less than 100-
200 nm, be simple and cheap in
operation, and not require high
investment. Previously, none
of the methods of microscopy
met the entire set of require-
ments listed above, so the idea
arose to create such a device,
taking as a basis a traditional

wide-field optical microscope. At
the same time, the key task was
to solve the problem of the dif-
fraction limit, which limits the
resolution. In 2011, the found-
ers of LIG Nanowise Professor of
Manchester University Lin Li and
Dr. Wei Guo developed a method
that initiated the use of micro-
spheres to increase the resolu-
tion of optical microscopy. In
2013, they co-published an arti-
cle in which proposed a method
of optical nanoscopy using SMON
(submerged microsphere optical
nanoscope) microspheres placed

into the water. In this method,
the transparent microspheres
located between the sample and
the microscope objective serve as
an optical amplifier and allow us
to surpass the diffraction limit
of the lens, increasing the reso-
lution several times. The SMON
method was implemented only in
experimental laboratory studies,
but using its principles, we devel-
oped a SMAL (Super Resolution
Microsphere Amplifying Lens)
optical lens, in which micro-
spheres sized between 30-100 pm
are used. SMAL provides a 400x
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magnification and has an equiva-
lent aperture of 5.49, so the reso-
lution of images can reach 50 nm.
The distance from the lens to the
surface of the sample during
measurements is 1-2 pm.

What other solutions are used in
the nanoscope?

The nanoscope is designed for
non-contact optical measure-
ments to obtain a color image
of the sample. Measurements
are performed in neutral white
light from an LED source. The
photodetector is an 8.8-mega-
pixel CMOS camera with a reso-
lution of 4096x2160. The sample
is placed on a three-coordinate
stage, which is positioned with
an accuracy of 1 nm. The maxi-
mum size of the scanning area

is 200x200 pm. The software per-
forms automatic correction of
aberrations and image stitch-
ing. Depending on the tasks to be
solved, a SMAL lens or a conven-
tional optical lens is used.

What are the application areas
for the current version of the
tool?

NANOPSIS M is a tool for the
study of samples in materials sci-
ence, microelectronics and other
fields of science and industries
where non-destructive measuring
of micro- and nanoscale struc-
tures is necessary. The key advan-
tages of the nanoscope are low
cost compared to other devices
with a similar resolution level,
ease of use and maintenance, and
high measurement speed.

HAHOCTPYKTYPHbIE MATEPUAJIbI

What are the prospects for the
development of the nanoscope?
So far we are only taking the
first steps towards commercial-
izing the technology of micro-
sphere optics. I am sure that
it has excellent prospects, and
we can count on the support of
investors and cooperation with
major manufacturers of measur-
ing equipment. In 2018, the first
installations of NANOPSIS M
will be performed. The future
plans include the creation of
a nanoscope for working with
biological objects. We will also
develop work with foreign cus-
tomers, in particular, in Russia
we are exclusively represented by
the TechnoInfo Ltd.

Interview: Dmitry Gudilin
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B kHure 0606wWatoTcs KAK0YeBble HApaboTKin B 06/1aCTU HAHOTEXHONOMMI M paccMaTpuBa-
€TCS WX BANSIHME HA 06paboTKy MeTannoB, NOAUMEPOB, KOMMO3UTHBIX U KepaMUYECKUX MaTe-
puanos. O6CYXAAOTCA NPAKTUYECKME BOMPOCHI, CBSA3AHHbIE C MPOMBILUIEHHBIM NPOU3BOACTBOM
1 UCNONb30BAHNEM HAHOMATEPUA/OB, METOAbI HAHOMHXEHEpPUM B CO3AaHMM CIIABOB HA OCHOBE
CTanu, ANOMMHUA U TUTaHA, PAaCCMATPUBAIOTCS HAHOTEXHONOMMM, MO3BONSIOLLME MCMONL30BATb
TMApUAbLI METANNOB ANS XPAHEHWS BOAOPOAA KaK MCTOYHUKA IHEPTUM, @ TAKXKE METOAMKN CUH-
Te3a HaHOMOMMEPOB A5 6aTapei akkyMynsSTOPOB.

[laHHas — BBEAEHME B HAHOTEXHONOTWM, @ TAKXEe AOCTATOYHO WNPOKMIA 0630p MX NPUMEHE-
HWUS MpY CO3AAHNN HOBbIX MPOMbILINEHHbIX MATEPUANIOB.

OHa byaet nonesHa Ans MHXEHEPHLIX M HAYYHBIX PABOTHUKOB, KOTOpLIE B CBOEM NPAKTUYE-
CKON JesTENLHOCTM CBA3aHbI C NPOBHAEMAMM CO3AAHMS U NPUMEHEHUS HAHOMATEPUANIOB U HAHO-
TEXHONOTWN. bnarogaps 3ToM KHUre 0TeYeCTBEHHbIE CMELMANMCTbI CMOFYT HANT PEelLeHUs MHO-
TUX MEXANCLMIANHAPHDLIX Npo6aeM B 061aCTM HAHOMATEPUANOB U HAHOTEXHONOTUHA.

LleHa 610 py6.
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