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KNACTEP IOMOHOCOB: roa CnycTA. PABOTAEM!
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AnHortauus. lom Hasapn, 25 auBapsa 2023 roma, COCTOAJIOCh TOPKeCTBeHHOE OTKPBITHE KjaacTepa
JlomoHocoB [1]. 33 3TOT Iof y4a10Ch MHOTOe IIOCTPOUTD, YCOBEPIIEHCTBOBATh U 3HAUUTE/IbHO YAYUIIUTh.
[ LleHTpa IepCreKTHBHBIX TeXHOJOTUH yIIe M NEI 2023-1 OBl YCIIeIIHBIM 10 JOCTH KeHHUSIM B HayYHO-
TeXHHUYeCKOM IlJIaHe. Bblsia paspaboTaHa U cobpaHa CyIleCTBEHHO yAy4lleHHas yCTaHOBKA [IJIS COBMe-
IeHHOM CKaHUPYIOLeN KaluIAsIPHON MUKPOCKOIIMHK K MOJIeKyIspHOM 3D-medyaTu, co3faHo 6bIcTpoe
U 3P PeKTHUBHOE pelleHue I/ IOCTPOeHU allaparyphbl GHU3UUYECKOro 3KCIePUMeHTa, IPopecCHOHab"
HOM HM3MepUTeNTbHON U yIIPABISIONIEl 3JIeKTPOHUKH C BEICOKOCOBEPIIeHHBIMHU "Mo3raMu” Ha 6a3e ITJIHC.
[IporpaMMHoOe obecnedeHue "PeMToCKaH OHNIANH" OCTAeTCsI OGHUM U3 JIYUYIIHX pelleHUN A1s obpa-
60TKY 3D-IaHHBIX B MUKPOCKOIIHH.

KiroueBble €/10Ba: aTOMHO-CHJIOBAsI MUKPOCKOIH S, CKaHHUPYIOIas 30HJ0Basi MUKPOCKOIHSI, OHOHAHOCKOIIUS,
06paboTka JaHHBIX
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LOMONOSOV CLUSTER: A YEAR LATER. WE ARE WORKING!
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Abstract. A year ago, on January 25, 2023, the grand opening of the Lomonosov cluster took place [1]. During this
year, we managed to build, improve and significantly improve. For Advanced Technologies Center, the year 2023
was successful in terms of achievements in scientific and technical terms. We have developed and assembled
a significantly improved installation for combined scanning capillary microscopy and molecular 3D printing,
developed a fast and effective solution for constructing physical experimental equipment, professional measur-
ing and control electronics with highly advanced "brains" based on FPCAs. FemtoScan Online software remains
one of the best solutions for processing 3D data in microscopy.
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BBEJLEHUE

LleHTp IepCrIeKTHBHBIX TEXHOJIOTHH y3Ke 6osee 30 1eT
CIIeIIUaTH3HPYeTCs Ha pa3paboTKe aIlIlapaTypsl U IIpo-
rpaMMHOro obecredyeHHUs, a TaKXKe BBIIIYCKe CKa-
HHUPYIOLUIUX 30HAO0BBIX MHKPOCKOIIOB. 3a 3TO BpeMs
OBIJIO CO3/IaHO HECKOJIBKO MOJeIed MHKPOCKOIIOB:
"CkaH7", "Ckau-8", "®emroCraH", "®emroCraHn X"
U "®emToCkaH XI", "®emToCKaH X AHoH". "®eMmToCKaH"
CTaJl IIepBbHIM B MUpe CKAaHHUPYIOIIHUM 30HJOBBIM
MMKPOCKOIIOM C IIOJTHBIM YIIpaBIeHHeM BCEMH peskKH-
MaMH H3MepeHU ! Yepe3 HHTepHeT. B "PemroCkaH X"
peanr30BaHBI CBEPXOBICTPBIE PESKMMBI H3MepeHHU
Ha 4yactoTe B 1 MI'1]. B Mukpockore "®emroCKkan XI"
MHTeIPUPOBAHBI PeSKUMBI CKAHHU PYIOIIEeH KaIlHIIsp-
HOW MHUKPOCKOIIUH M MOJIEKY/ISIPHOro 3D-IIpUHTepa.
"®emToCKaH X AVIOH" IIpeACTaBseT OOIBLIYIO IIIAT-
dopMy AJISI HAYYHOTO UCC/IeOBAHUS 3a IIPOLIeCCAMHU
B SKHBBIX CHCTeMaX, COBMeInas B cebe CKaHHUPYIO-
IMH 30HAOBBIF MHUKPOCKOI, 3D-TIpHuHTep, 6roceHCOp
11 aTOMHBIe BECHI.

"@emToCKaH X" 1 "®emtoCKaH X AloR"

MeToguKa KallU/ISPHON MUKPOCKOIIMU HabupaeT
MO Y/ISIPHOCTD B MeIHUKO-OHO0IOTHYeCKUX HUCCIe0-
BaHUAX: 0eCKOHTAKTHBIN METO[ UCCIeNoBaHU s O1o-
JIOTHYeCKUX 0OBEeKTOB B €CTeCTBEHHOM Cpefie JaeT
OIPOMHBIH IIJIACT BO3MOKHOCTEH JIJISI UCCIIe/loBaTe-
jeri. CTaso BO3MOXKHBIM HabnomeHue 3a OHoloruue-
CKUMHU IIPOLECCAMHU KUBBIX 06bEKTOB C peKOPAHBIM
BpeMeHHBIM U IIPOCTPAHCTBEHHBIM pa3pelleHHeM:
OLIeHHUBAaTh BIMUSHHE IIUTOTOKCHUUYECKUX BeIlecTB
Ha KJIeTKH, Ha U3MeHeHHe YCJIOBHUH Cpefibl, IPH 3TOM
H3MepsiTh 6MOMeXaHHUYeCKHe CBOMCTBA ~ YIIPYTOCTb,
OLIEHUBATh JKeCTKOCTEb 00BEKTOB, JIOKAJIbHO HAHOCUTD
Ha KJICTKH BeIlecTBa, OeJIKU U T.[,.

TaxkuM 06pa3oM, MeTO[ JaeT YHHUKATbHBIE BO3MOK-
HOCTH AJ151 6H0IOT0B-3KCIIEPUMEHTATOPOB. IIpH 3TOM
B paboTe ITOCTOSIHHO TpebyeTcs yBeIMYeHHe CKOPOCTH
CKaHHUPOBAHUS, YTO 3HAUUTEJIBHO YJIYYIIEHO B yCTa-
HoBKe "®eMTOCKaH X AHoH". B "®eMmToCKaH X AHoH"
06be M HEeHBl MOJIEKY/ISPHBIH 3D-IIPUHTEP, CKAHUPY-
IOIM M KaITMJISIPHBIA MHUKPOCKOII, aTOMHBIE BeChHI,
YTO fesiaeT IPUOOP MHOr0QyHKIIMOHATBHOH YCTAHOB-
KOM 1151 GMOJIOTMYEeCKUX U GHMOMeTUIITMHCKUX KCCIIe-
noBaHMU. C moMoIbo Npubopa BO3MOKHA BH3ya-
JTH3aIUs KUBBIX CHCTeM B 3D ¢ HAHOMETPOBOM TOY-
HOCTBIO, PeTUCTPAllUsl CUTHAIOB B HEPBHOM KIIeTKe,
reyaTh 6IOMaKpPOMOJIEKYIaMH, OIIpe/ie/IeHHe MaCChl
HaHOYaCTHII [2].

NporpammHoe o6ecneyenne "®emtoCkaH OHAANH"
3a IpomeANIUE Tof, 66110 CyIeCTBeHHO fopaboTaHo
I10 "PemToCKaH OHManH" [3].

O6paboTrka 3D-n300paskeHUH 30HIOBOM, OIITH-
YeCKOM M 3JeKTPOHHON MHKPOCKOIHHU fAeaeT

N y
Puc.1. JemoHcmpauus 6bicmpodeldcmayrow,ezo CKaHUpPY-
W,e20 30H008020 mukpockona "®emmoCkaH X" Ha omKpbimuu
Kaacmepa JToMoHoco8
Fig.1. Demonstration of the fast scanning probe microscope
FemtoScan X at the opening of the Lomonosov cluster

INTRODUCTION

The Advanced Technologies Center has been specialis-
ing in hardware and software development and pro-
duction of scanning probe microscopes for more than
30 years. During this time several models of micro-
scopes have been created: Scan-7, Scan-8, FemtoScan,
FemtoScan X, FemtoScan XI, FemtoScan X Ion.
FemtoScan was the first in a world scanning probe
microscope with full control of all measurement
modes via the Internet. FemtoScan X features ultra-
fast measurement modes at 1 MHz. FemtoScan XI inte-
grates scanning capillary microscopy and 3D molecu-
lar printer modes. FemtoScan X Ion provides a large
platform for scientific investigation of processes in liv-
ing systems, combining a scanning probe microscope,
3D printer, biosensor and atomic scales.
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Puc.2. YcmaHoeKa cKaHupyruiezo KanuAasipHo20 MUKpockona
"®emmoCkaH X AlioH" 8 Oelicmauu
Fig.2. FemtoScan X lon scanning capillary microscope in action

ero He3aMeHHMBEIM B /060K mabopaTopuu.
I10 "®emroCKaH OHJIANH" TAaKKe I103BOJISIeT YIIPaB-
NSATh CKAHUPYIOIIMM 30HIZOBBIM MHKPOCKOIIOM
"®emTOCKaH", KOTOPBIX CTAJI IIPAKTHUYECKUM HHCTPY-
MEHTOM ITPH Pa3BUTHH HOBBIX TEXHOJIIOTUH B MaTepHa-
NoBeJleHUH, OBHOJIOTHH, MeTULIUHE.

YHHUKaNbHOCTh "®emMTOCKaH OHNAHH" 3aKJIIO-
4JaeTcss B BO3MOKHOCTH OBICTPOro M TOYHOIO aHa-
nu3a 3D-u306paskeHUH, 60/1bIIOr0 Habopa MHCTPyMeH-
TOB /Il KOJTMYeCTBeHHOT0 aHAJIM3a, B BO3SMOKHOCTHU
CO3/IaHHSI BUIEOPOIUKOB. IIPOCTOM M IIOHSITHBIHM HHTEP-
deric, TerkuM UMIIOPT K 9KCIIOPT M306paskeHU M B ONUH
KUK, BO3SMOSKHOCTb OTKPBIBAaTh 60stee 100 pasmMuHBIX
dopmaToB JaHHBIX AenaeT [10 HACTOSIIUM ITOMOLIHH-
KOM JIJIsI COBpeMeHHOTr0 HcciemoBaTens. Ceryac I10
"®eMmToCKaH OHIANH" paboTaeT Ha PyCcCKOM, AaHIJIMH-
CKOM U KUTaFCKOM SI3BIKaX.

Cuctema ynpasneHus BbICOKOTEXHONOMUYHbIM
obopyaosaHuem "Kpyrosop"

"Kpyrosop" - aTo cucTeMa 6bICTpoAeCTBYoOIero cbopa
JaHHBIX U YIIPaB/IeHHUsI BHICOKOT@XHOTIOIMYHBIM 060py-
JOBaHHEM U U3MEePHUTEJIbHBIMHU HayYHBIMU KOMIIJIEK-
caMH. Bkirouaet B cebst mporpaMMHoOe obecrieueHUe
c rpadrUecKUM UHTepdericoM, ObICTPOEHCTBYIONIYIO
3JIEKTPOHHYIO CUCTEeMY C MCII0JIb30BaHKEM BBICOKOIIPO-
u3BoguTensHoM [IVIMC (FPGA), yIIpaBisIome IKNpo-
KUM criekTpom LIAII, AIITI, cMHTe3aTOpaMU YacTOTHI,
YCUIUTENIMH, CHHXPOHHBIMH IeTeKTOPAMH, CHCTe-
MaMu 06paTHOM CBSI3U U Ip. CHCTeMa IpeHa3HayeHa
JIJISL KCII0JIb30BAHMS B Ka4eCTBe L@HTPA/IbHOIO yIIpaB-
JISIOIIEro s1Ipa B MUKPOCKOIIAX, CIIEKTPOMEeTPax, JIUTO-
rpagax, 3D-mpuHTepax, pe3epHbIX U TOKAPHBIX LIeH-
Tpax, poboTOTeXHHUYECKHX CHCTeMaX. Kpyrosop pyTuH-
HBIM 00pa3oM 3aMeHsieT OCLUJIIOrpadsl, 4acTOTO-
MepBI, TeHepaToOphl, K3MEPUTE/IH, IIHPOKO UCIIOIb3Y-
eMble He TOJIPKO B HayKe, HO ¥ Ha IIPOM3BO/CTBeE.

HAHO MHAVCTPUA Tom 17 Ne1 2024

FemtoScan X and FemtoScan X lon
Capillary microscopy technique is gaining popularity
in biomedical research: non-contact method of study-
ing biological objects in natural environment provides
a huge layer of opportunities for researchers. It has
become possible to observe biological processes on liv-
ing objects with a record temporal and spatial reso-
lution: to assess the effect of cytotoxic substances on
cells, on changes in environmental conditions, while
it is possible to change biomechanical properties - to
measure elasticity, to assess the objects rigidity, and
to locally apply substances, proteins, etc. to cells.
Thus, the method offers unique opportuni-
ties for experimental biologists. At the same time,
the work constantly requires an increase in scan-
ning speed, which is significantly improved in the
FemtoScan X Ion. FemtoScan X Ion combines a molec-
ular 3D printer, a scanning capillary microscope and
atomic scales, making it a multifunctional instru-
ment for biological and biomedical research. The
device can be used to visualise living systems in 3D
with nanometre precision, register signals in a nerve
cell, print biomacromolecules, and determine the
mass of nanoparticles [2].

FemtoScan Online Software
Over the past year, the FemtoScan Online software
was significantly improved [3].

Processing of 3D probe, optical and electron micros-
copy images makes it indispensable in any laboratory.
FemtoScan Online software also allows you to control
the FemtoScan scanning probe microscope, which has
become a practical tool to develop the new technolo-
gies in materials science, biology, and medicine.

The uniqueness of FemtoScan Online lies in ability
to quickly and accurately analyse 3D images, a large
set of tools for quantitative analysis, and possibility
to make video clips. Simple and clear interface, easy
import and export of images in one click, ability to
open more than 100 different data formats makes the
software a real assistant for a modern researcher. Now
FemtoScan Online Software is available in Russian,
English and Chinese languages.

Krugozor high-tech equipment control system

Krugozor is a system for fast data acquisition and
control of high-tech equipment and measuring sci-
entific complexes. It includes software with graphi-
cal interface, a fast electronic system using a high-
performance FPGA controlling a wide range of DACs,
ADCs, frequency synthesizers, amplifiers, syn-
chronous detectors, feedback systems, etc. The sys-
tem is designed to be used as a central control core
in microscopes, spectrometers, spectroscopes, spec-
trometers, spectroscopy, spectrometers, amplifiers,
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Fig.3. Data processing using FemtoScan Online software

BbIBO/ibl

CrefyIOIIUU rofi HellpeMeHHO IIpHHeceT HOBble pas-
paboTKH, IJIOAOTBOPHOE COTPYIHHUYECTBO U HHTEpec-
HBle 3KCIIepHMeHTHI. ECTb 11 TpobieMBbl U HaCyIIHbIe
Bompockl! KoHeuHo, fa! OHU CyIIecTBYIOT 1S TOTO,
4TOOBL X pellaTh K He OCTAHABIKMBATHCS Ha JOCTHUT-
HyToM. Kakue mpobiemMbl BO3HHUKAIOT B HAyYHOH
Y Hay4HO-TIPOM3BOACTBEHHOH JlesTepHOCTH? UTo bec-
[IOKOUT IIpeANlpPUHKUMaTeNel, HHHOBATOPOB, YUeHBIX
U MemaeT UM 3 $eKTUBHO IBUTrAThCs Brepen? Eciu
COBCeM KPaTKo, TO I10/1y4YaeTcs TaK:

1. Heobxomrmo eJHOe OKHO ITOAIIeP’KKH HayKu. Bce
06BSIB/IEHHSI 0 KOHKYPCaX U Mepax IOALEePsKKHU
HayKH Ha OJHOM IIOpTaJie;

2. Poccurickui GoHp GyHIaMeHTaTbHBIX UCC/IeI0BaA-
HUU - QOHT, AoBepHU s, IpUMep 3OPeKTUBHOM IO/~
Jep>kKKH. Bo3ppaiiaem!

3. ®3-44 y $3-223 - obpatHbIN 3¢ dexT. Heobxommumo
YIIPOCTUTD IIPOLECC 3aKYIIKH KOMIIJIEKTYIOIIUX
Y IpUOOPOB;

4. 100 mpenjIokeHHH Ha OLHO MeCTO B KOHKypcCe
M TOHHBI OTUETOB /s I106emuTesIs. TO TUIIEHO

synchronous detectors, feedback systems, etc. The
system is intended for use as a central control core in
microscopes, spectrometers, lithographers, 3D print-
ers, milling and turning centres, and robotics systems.
Circumference routinely replaces oscilloscopes, fre-
quency meters, oscillators, generators, meters, widely
used not only in science but also in production.

CONCLUSION

The next year will certainly bring new developments,
fruitful co-operation and interesting experiments. Are
there any problems and pressing issues? Of course, yes!
They exist in order to solve them and to move forward
successfully. What problems arise in scientific and
research and production activities? What bothers entre-
preneurs, innovators, scientists and prevents them from
moving forward effectively? In brief, it goes like this:

1. A single window of support for science is needed.
All announcements about competitions and science
support measures on one portal;

2. Russian Foundation for Basic Research - a trust
fund, an example of effective support. Let’s give
back!

3. FZ 44 and FZ 223 - the opposite effect. It is necessary
to simplify the process of procurement of compo-
nents and devices;

4. 100 bids for one place in competition and tonnes of
reports for the winner. This makes no sense, as the
experts are obliged to read and evaluate the applica-
tion, it is labour-intensive for both the expert and
the applicant;

5. Customs gives the go-ahead! Imported components,
consumables, and reagents should be delivered to
scientists and innovators without delay.

We wrote about it in detail earlier [4]. We are working

in this direction as well!
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CMBIC/IA, TaK KaK 3KCIIePTHI 0053aHbl IPOUUTATh
Y OLIeHUTE 3asIBKY, 3TO TPYA03aTPATHO U [IJIsI 3KC-
IepTa, u IJ1s 3asiBUTeIS,

5. TaMoOXXHS gaeT /:Lo6po! HMIIOpTHBIE KOMIIJIEK~
TYIOIlMe, PAaCXOJHble MaTepHabl, PeaKTHBEL
TO/IKHBI IIOCTYIIATh K y4eHbIM M MHHOBaTOpaM 6e3
3aJIePSKKH.

[TompobHO 06 3TOM MBI ITHCATH paHee [4]. PaboTaem

Y B 3TOM HaIlpaBieHUH!

BNArTOJAPHOCTU

10 "®PemToCKaH OnnanH" mpenoctasieHo OO0 HIIII
"IleHTp IepCIIeKTUBHBIX TEXHOJIOIUH WWW.Nanos-
copy.ru.

M5l bnarogapum JleriapTaMeHT IIpeIIPHHIMATEb-
CTBAa U MHHOBAIIMOHHOI'O Pa3BUTHUS ropofa MoCKBEL,
®oHJ "MOCKOBCKHH HHHOBAITMOHHBIN Ky1acTep' ¥ PoH/
CONEeMCTBUSA MHHOBALIUAM (HpoeKT 0071108) 3a cyie-
CTBEHHYIO IIOJIEPSKKY.

NHOOPMALIUA O PELLEH3UPOBAHUU

Pepmakius 61arofapuT aHOHHMHOIO pelleH3eHTa
(pelLieH3eHTOB) 3a UX BK/aJ, B pelleH3UPOBaHUe 3TOM
paboTel, a TaK>Ke 33 pa3MellleHHe CTaTekl Ha cakTe Kyp-
Haja ¥ [epefaydy MX B 3JIeKTPOHHOM BHe B HIb eLl-
BRARY.RU.

Jeknapauus o KoH$pAukme uHmepecos. Asmopsl 3aa81awm
06 omcymcmauu KOHMAUKIMOB UHMepecos UAU AUMHBLX OMHOULe-
Hull, komopble MozAu bbl nosAusmb Ha pabomy, npedcmasAeHHyto
8 daHHoll cmarnoe.
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