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AHHOTaLIHs. B 3TOM cTaThe MBI IIOTOBOPHM He 0 IIPHO0PaX, a 0 sI3bIKe CKAHUPYIOLIeH 30HJ0BOKM MUKPOCKOIIHH:
06 HCII0NIb3yeMBIX CI0BaX, TepPMHUHAX, 0603HaueHUsIX. [IporpaMmHoe obecrnieyeHue "PemToCKkaH OHNMANH"
MM POKO HCIIONB3yeTCsl B HAyYHBIX C00bIIecTBaxX U [0 HeJJaBHEr0 BpeMeHH ObLJI0 IIpe/ICTaBIeHO Ha JBYX SI3bI-
KaX: PyCCKOM M aHITTUICKOM. Tereps "®eMToCKaH OHJIANH" CTAJI0 OCTYIIHO U Ha KUTANCKOM SI3BIKe, CAMOM
PaCIpOCTPaHEHHOM sI3bIKe B MUpe. O TOM, Kak 6l ITPOH3Be/ieH IIepeBos HHTepderica IIPOorpaMMBbl, MBI pac-
CKa’keM B 3TOH cTaTbe. B 1990 romy MI'Y noceTun HobeneBckui naypeat XanHpUX Popep. Ha maMsTh ocTanach
doTorpadusi U BOCOMHHAHUS 06 06asTHUH 3TOTr0 3aMevaTe/IbHOTO YUeHOro 1 YeoBeKa. A TAK>Ke JapCTBeHHas
Hanmnuck [ wish all the best in local probing. B 1990 rony elue He mosIBUJICSI HU TEPMHUH scanning probe micros-
COpy, HU "CKaHHUPYIOLas 30HI0BasI MUKPOCKOIIUS'". B 1993 romy B >KypHase "DIeKTPOHHAS IIPOMBIIIIEHHOCTE'
BBIIILJIA CePHU S CTATeH, T/ie MBI OIIHCAIU METO/IbI IOKAJIbHOTO 30HUPOBAHHUSI ITOBEPXHOCTH [1]. KpaTKas Tpuaza
"CKaHUpYOIAs 30HA0BASI MUKPOCKOIIHS [TOSIBUIACH ITO3Ke.
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Abstract. In this paper we will not talk about the instruments, but about the language of the scanning probe
microscopy software: the words used, the terms and the notation. The FemtoScan Online software is widely used
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in the scientific community and, until recently, was available in two languages: Russian and English. FemtoScan
Online is now also available in Chinese, the most widely spoken language in the world. In this paper we will tell
you how the interface was translated. In 1990, Nobel laureate Heinrich Rohrer visited Moscow State University.
A photograph and memories of the charm of this remarkable scientist and man are left as a memento. There is
also a dedicatory inscription "I wish all the best in local probing". In 1990 the term "scanning probe microscopy"
or its Russian equivalent had not yet appeared. In 1993 a series of papers was published in the journal "Electronic
Industry" where we described the methods of local surface sensing [1]. The short triad "scanning probe micros-
copy" appeared later.
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nanoscope
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BBE/JLEHUE

CraHHpyOIas 30HA0Basi MUKPOCKOIIMS ~ 3TO YyZ0
Y PaloCTh HOBBIX OTKPBITHH. CKaHUPYIOLAsl 30H/10-
Basi MUKPOCKOIIH S ~ 3TO HOBbIe BO3MOSKHOCTH HCCTIe/I0-
BaHUM, BEJIMKOJIEIIHBIM MUP MK POKOr0 pa3Ho0Opasus
3KCIIePUMEHTAJIbHBIX YCTAHOBOK U ITPHOOPOB.

ITepBBIM M3 CeMeHCTBA CKAaHUPYIOUUX 30HI0BBIX
MHUKPOCKOIIOB MOSIBU/ICS CKAHUPYIOIUUH TyHHeb"
HBIM MUKPOCKOII. [Tpousonino 3To B 1981 rogy, Korna
Tepa BUHHUT U XalHPUX Popep Ha CO3JaHHON MU
3KCIIepHMEHTAJIbHOU YCTAaHOBKe 3aperuCTPHPO-
BaJIM 3KCIIOHEHIIMAJIbHYI 3aBUCHMOCTb TYHHe/Ib"
HOTO0 TOKa OT paccTosiHUS. B 1986 romy 3a nsobpere-
HHUe TYHHeJIbHOI0 MHUKPOCKOIA UM Oblsa BpyueHa
HobeneBckasi mpeMHsi 1o $U3HKe. B TOM ke rofy pu
ydacTuu 'epna BUHHMIA MOSIBUJICS aTOMHO-CHJIOBOX
MHMKPOCKOIIL.

Cxkonp 6oraT coBpeMeHHBIM $3BIK CKaHHUPYIO-
el 30HJ0BOM MHKPOCKONKHK? OTBET C HEKOTO-
POl CTeNeHbI IIOJIHOTH HAaM yAaJIoCh MOAYYHUTh
HeZ,aBHO, KOTJa MbI CTa/IH [IePeBOSUTh IIPOrPaMM-
Hoe obecrieyenue "PeMToCKaH OHNANH" HA KUTAM-
CKUH 53BIK. AKTHBHAs da3a pa3sBUTus "PeMTOCKaH
OusafiH" Havanack B 1996 romy U MpogoKaeTcs yske
Ha IpOTSIKeHHMHU [BaJllaTH IIecTH yeT [2-5]. 3a 3To
BpeMs B MUKpockome "®eMToCKaH" MOSBUIIOCH
6oree 100 pa3IMYHBIX PeSKMMOB U3MepeHHUN U chop-
MHPOBAJCS MPOeCCHOHATBHBIH S3bIK OOIIeHUS.
Cenyac mporpaMMHoe obecreyeHue "PemMToCKaH
OHIalH" IOCTyIIeH yKe Ha TPex S3bIKaX: PYCCKOM,
KHUTAMCKOM U QaHTTTUHCKOM.

Ing nokanusanuu I10 "®emtoCkaH OHIAMH"
Ha KHUTAaHCKUH SI3BIK MOHAAO6UIOCH IepeBecTH
oxojo 70 pariynoB popmara XML. Kak M3BeCTHO, OHU
OTBeYaIoT 32 UHTepderc IporpaMMBbl. bbl1o Heobxo-
JIYMO IIepeBeCTH BCe PycCKHe CJI0Ba, KOTOpPble HaXo-
IUIHCH B pariie. OHU OTBEYAJIH 32 Ha3BAHUS KHOIIOK
U OMHCaHHUS QYHKIUH NporpaMMBbl. BEIIO pelieHo

INTRODUCTION

Scanning probe microscopy is the wonder and joy of
new discoveries. Scanning probe microscopy is a new
research opportunity, a wonderful world of wide-range
experimental facilities and instruments.

The first of the family of scanning probe micro-
scopes was the scanning tunneling microscope. It was
in 1981 when Cerd Binnig and Heinrich Rohrer used
an experimental setup they created to record the expo-
nential dependence of tunnel current on distance. In
1986 they were awarded the Nobel Prize for Physics for
the invention of the tunnelling microscope. In the
same year Gerd Binnig was involved in the develop-
ment of the atomic force microscope.

How rich is the modern language of the scanning
probe microscopy? We managed to get the answer
with a certain degree of completeness recently when
we started to translate the FemtoScan Online soft-
ware into Chinese. The active phase of FemtoScan
Online development started in 1996 and has been
continuing for twenty-six years [2-5]. During this
time over one hundred different measuring modes
were introduced to the FemtoScan microscope and a
professional communication language was formed.
Now the FemtoScan Online software is already
available in three languages: Russian, Chinese and
English.

To localise FemtoScan Online into Chinese, about 70
XML files had to be translated. As it is known, they
are responsible for the program interface. It was nec-
essary to translate all Russian words in the file. They
were responsible for the names of buttons and descrip-
tions of the program functions. It was decided to sim-
plify the task and use the Python programming lan-
guage. Such automation saved more than three hours.

If you take a closer look, you’ll notice that the words
and phrases that need to be translated are either
within or between tags. A tagis a special reserved word
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YIPOCTUTH 3a/lauy U BOCIIO0Ib30BAThCS S3bIKOM IIPO-
rpaMMHUpoBaHUS Python. Takast aBTOMaTH3aI M CIKO-
HOMHUJIa He O HY TPOMKY 4aCOB.

Eciu BOCIIONB30BaThCSl MeTOLOM IIPHCTAIbHOTO
B3I/I517Ja, TO MOKHO 3aMeTHTh, UTO HYK/JAOIIHeCs
B IIepeBojie CJI0Ba U Hpa3bl 3aKII0UEHbI TH60 BHYTPHU
Teros, 160 MeXXAy HUMHU. Ter - 3TO CIIeLIMaIbHOe
3ape3epBUPOBAaHHOE CJIOBO, 3aK/II0YeHHOE B YIJIOBbIE
ckobKku (Hanpumep, <body>). ITo TOMOI/IO IOCTPOUTH
JIOTHUKY IIPOrPaMMBI [J15 IlepeBofa.

JlJ1s1 KOppeKTHOM paboThI IPOrpaMMBbl HE06XOT MO
nepedopMaTUpPOBATh BCe palIbl B .tXt OopMaT, 4YTO
HUKAaK He TTOBpeAUT Garii, u npu obpaTHOM IIpeob-
pasoBaHuu B xml popmar mpobieM He BOSHHUKAET,

PaboTa BeseTcs C KaskJbIM GakIoM I10 O4epeH.
[IporpaMma mpejHa3HaueHa [JJsl KIaCCHYeCKHX
$alioB, OMUCHBAIIUX HHTePOEHC U UMEIIIUX
He 6ojee 3 CJIOB MOAPSA B OLHOM IIPe/IOKeHHUH.
OueBUIHBIM MHUHYCOM SIBJISI€TCSI OTCYTCTBLHE BO3MOSK-
HOCTHU I1epeBOAMTh COKPallleHHBble CJI0BA B CBS3U CO
crieqMGU KON aBTOMAaTHUYeCKOIo IlepeBofa. [IoaTomy
UX Heob6XOZMMO HCIPABISATH A0 IOJTHON GOPMEI
BpPyYHYIO.

Kpatko omuIieM IPUHIUII PabOTH IPOrPaMMBIL.
ITocne nmpouTteHus darina obpaboTka CIOB MPOUC-
XOOUT B HEeCKOJIbKO 3TamnoB. CHavana mporpaMma
CUUTBIBAET BCe, UTO HAXOAHUTCS MeXAYy TeraMH,
M 3aHOCHUT B CIIMCOK. 3aTeM 0b6Hapy>KHBAIOTCS BCe
ClI0Ba Ha KHUPHUJIJIIHLE BHYTPU Teros U aTpuby-
TOB. BHYTpH TeroB MaKCHMaJlbHOe KOJIHUYECTBO
CJIOB He JOJI)KHO IIpeBBIIIATh TPeX. [I03ToMy CHa-
Yajia IPOMCXOAUT IIOUCK U BBITPY3Ka B CIIMCOK dppa3
M3 3 CJIOB, 3aTe€M M3 ABYX M OAHOro. Tak Kak IIpH
IOKCKe 2 U MeHee CJ10B 0OHApY>KUBAIOTCS Gpassl,
comepskalire 3 UK 2 CJIOBA, IIPOUCXOAUT IIPOBEPKaA
Ha IlepeceyeHUs.

[l7151 HeIloCpeICTBEHHOI 0 IIepeBOofa HCII0Ib3yeTC s
bubnuoreka googletrans. OHa uHTerpupyet Google
Translate API B Hamy nporpammy [6]. IIlporpamma
IepeBOJUT CIIMCOK $pa3 U CJI0OB, KOTOPBIK MBI COCTA-
BUJIU, U 3aHOCHUT IlepeBeleHHble eJUHHUIIbl B HOBBII
CIucok. Jlajee MBI 3aMeHsieM B UCXOAHOM ¢alie
BCe C/I0Ba Ha KMPHJLIHIIE HA COOTBETCTBYIOIIKE UM
IlepeBe/leHHEIe C/I0Ba. Ha BbIXO/le ITOly4yaeM IlepeBe-
HeHHBIN QA Ha HY>KHBIH SI3BIK.

ABTOMAaTHU3UPOBAHHBIN IepeBOJ HMeeT Kak
IJIIOCHI, TAaK U MHUHYCBI, KOTOpbIE He/lb3s He yUHUTHI-
BaTh. [JIaBHBIM HeJOCTATKOM SIBJ/ISIETCS HETOYHOCTh
nepeBosia, 0COO@HHO KacaTelbHO CIeLHaTHU3UPO-
BaHHBIX TEPMHUHOB U YCTOMYHBBIX, HO HE OUeHb pac-
[IPOCTPaHeHHBIX BbIpakeHUH. [103TOMy IpU BO3-
MOKHOCTH C/le/lyeT IPOK3BOJUTh IIPOBEPKY C IIOMO-
IIbIO CTIeLMAIMCTOB, BIaJeIOI X HY>KHBIM SI3BIKOM.

Hu>ke MO>KHO HabmaomaTh JUarpaMmy, Ha KOTO-
PO MOXXHO BH3yaJbHO OL[eHHUTb COOTHOIIEHHUE
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Puc.1. CoemecmHoe ¢omo compydHuKos LieHmpa nepcnek-
MUBHbIX MexHoAozull ¢ XaliHpuxom Popepom (8mopoli cresa)
Ha ebicmaske 8 LLlgeliuapuu

Fig.1. Joint photo of the Advanced Technologies Centre staff with
Heinrich Rohrer (second from left) at an exhibition in Switzerland

enclosed in angle brackets (e.g. <body>). This helped to
build the logic of the program for translation.

All files must be reformatted to .txt format for the
software to operate correctly, which does not damage
the file in any way and present no problems when con-
verting back to xml format.

Each file is handled in turn. The program is
designed for classic files describing the interface and
having no more than three words in a row in one sen-
tence. The obvious disadvantage is that there is no pos-
sibility to translate abbreviated words due to the spe-
cific nature of automatic translation. It is therefore
necessary to manually correct them to their full form.

Here is a brief description of how the program
works. After reading a file, word processing takes
place in several steps. First, it reads all the words
between the tags and puts them into a list. Then it
detects all Cyrillic words inside the tags and attri-
butes. The maximum number of words inside the tags
is three. Therefore, at first the phrases of three words
are searched and uploaded to the list, then the phrases
of two and one. As the search for 2 and 1 words finds
words from phrases containing 3 or 2 words, an overlap
checkis performed.

The googletrans library was used for auto-
translation. Itintegrates Google Translate APl into our
program [6]. The program translates a list of phrases
and words that we have compiled, and puts the trans-
lated units into a new list. Then we replace all Cyrillic
words in the source file with their corresponding
translated words. The output is a translated file in the
preffered language.
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"mopxomsamux ¢arnos’, GanaoB c ppasaMu IIHUHON
6osee 3 cj10B U GaMIIOB C cokpameHusaMu. OUeBUIHO,
YTO aBTOMATH3ALIMS CUJIBHO YCKOPHJ/IA M YIIPOCTHIIA
IpoIiecc, Tak KakK 'TOAXOASIIUX" $arIoB BCe-TaKHU
OONTBITHMHCTBO.

ABTOMAaTH3UPOBAHHBIN II€PEBOJ, CIABUTCS CBOEH
CKOPOCTHIO, JIelIeBU3HOM U ynobcTBoM. ITogo6HEIe
MHCTPYMEHTH HabHPAIOT MOMYISIPHOCTh U B CKOPOM
BpeMeHH IIOMOI'yT MTHOBEHHO PaCIIPOCTPAHHUTh CAMbIe
HOBbIe HapabOTKH I10 BCeMy MHPY.

[IprBeeM CIIHCOK CAMBIX IOMY/ISIPHBIX TEPMHHOB,
ucronbp3yeMsix B I10 "®emToCKaH":

WLC aHanu3 - QyHKI K, [IpeJoCTaB/IsgoIas] Heo-
CPeACTBEHHBIN aHA/IN3 U ITIapaMeTpPhl KPUBOM B IIPHU-
OMMKeHUU MepPCUCTeHTHOM MOZENTH ITOJHMEepHOM
LIeITH.

ABTOKOpPpe/ISILIHS — OIlepalHs A MeHIo "JINHUS"
nau "Kpusas'.

ABTOOOHOB/IEHHe - orlepalus B MeHIo "Bun'. Ecnu
OTMedueHa JIaHHas OIlepalys, To H30bpaskeHHe aBTO-
MaTH4eCcKH OOHOBIISETCS.

AHasH3 BbIIeJIEHHBIX 006/1aCTeH - oIlepaliyis B MEHIO
"Martemaruka’. [IpefHa3HaueHa [ ONpelesleHU s
nepuMeTpa, IUIOUIAAH IPOeKIIUH U [IOBEPXHOCTH 00B-
eKTOB, a Takke UX 06beMa I10 BbIJIeJIeHHOMY Y4YaCTKY
[IOBEPXHOCTH.

AHa/Tu3 3epHa - ollepallis B MeHI0 "MaTeMaTHKa'".
I[To3Bo/IsIeT aHAIM3KUPOBATh 3€PHA.

AHanu3 06BbeKTOB - ollepalus B MeHIO
"Matemaruka’. I103BoJIsIeT B aBTOMATHYeCKOM PeskKHMe
BBIJIJIUTh O6bEKThI, BBIYUCIUTh UX IIPOCTPAHCTBEH-
Hble XapaKTePUCTUKH, IPOAHATU3UPOBATh UX C [IOMO-
II[bIO THCTOIPAMMBI.

AHa/H3 CHJIOBOH KPHBOH - OIlepallMs B MeHIO
"KpuBasi'. PacCUUTBIBaeT B aBTOMATHYECKOM PeKUMe
TaKHe IIapaMeTPbl CHJIOBOM KPHBOM, KaK HAaKJIOH
JUHeHHOH (YIIPYrok) YaCcTH CHU/I0BOM KPHBOL U BelH-
YHHY MHHHUMAaJIbHOH CHJIBL.

AHanH3 NIePOXOBATOCTH - QYHKIHS B MEHIO
"Matematuka'. [103BoJIsIeT BEIUKCISATh Habop mapa-
MeTPOB, XapaKTepH3YyIOLIUX IIePOXOBATOCTb II0BEPX-
HOCTHU Ha BBIZIeJIEHHOM Y4YacCTKe HJIM Ha BCeM
H1300paskeHUH.

ApudMeTHKA - ollepallisl B MeHI0 "MaTeMaTHKa'".
I103BOJISIET IIPOM3BOAUTE IIPOCTEHIITHE OIIEPALIHH C 30~
OpaskeHUSIMU: CyMMa — CJIOKeHHe, PAa3HOCTD — BBIUHUTA-
HUe, CJIO’KHAS OIIepaLIHsl — CJIOKeHHe CO CMellleHHeM.

BpIcOTa 10 HHTepPEPEeHIIHOHHON KapTHHE — JaH-
Hasi yHKIUS IIpeJHAa3HAYeHa AJISI H3MepPeHHUs Kpy-
TH3HBI POCTOBOI'O XOJIMHKA Ha [I0BEPXHOCTH KPUCTa/LIa
110 HHTepdepeHI[MOHHOM KapTHHe, 3aQUKCHUPOBAHHOM
IIPU IIOMOIIH OIITHYeCKOr0 MHUKPOCKOIIA.

BrlpaBHHBaHHUe - OIlepaliys MeHo "MaTeMaTHKa'.
[To3BosieT M36aBUTHCS OT 06IIero HaKIoOHA (MU
BBIIIYKJIOCTH) Ha U306 paskeHUH.

B Konuyectso dpannos
C COKpaLLeHNSMU
Quantity of files with
abbreviations

[l Konuyectso dannos
C NpeasioxeHnsamMm
> 3 cnos
Quantity of files with
sentences > 3 words

[ Konuyectso
"noaxoasuwmx
dannos"
Quantity
of "suitable files"

Puc.2. Juazpamma pacnpedeneHus ¢atinos npu o6pabomke
8 10 "®emmoCkaH OHaalH"

Fig.2. File distribution diagram for processing by FemtoScan
Online software

The automated translation has its advantages and
disadvantages that cannot be ignored. The main dis-
advantage is inaccuracy of the translation, espe-
cially with regard to specialised terms and stable,
but rather uncommon expressions. If possible, veri-
fication should therefore be carried out with the help
of experts who are familiar with the language in
question.

Below you can see a diagram where you can visually
estimate the ratio of "suitable files", files with phrases
longer than 3 words and files with abbreviations. It is
obvious that automation has greatly accelerated and
simplified the process, since the "suitable" files are
still in the majority.

The automated translation is renowned for its
speed, cheapness and convenience. Such tools are
gaining popularity and will soon help to instantly
spread the latest developments around the world.

Here is a list of the most popular terms used in
FemtoScan software:

WLC analysis is a function that provides direct
analysis and curve parameters in the persistence
model approximation of the polymer chain.

Autocorrelation is an operation for "Line" or "Curve"
menus.

Auto update is an operation in the "View" menu. If
this operation is marked, the image is automatically
updated.

Analysis of selected areas is an operation in the
"Mathematics” menu. It is used to determine the
perimeter, projection and surface area of objects, as
well as their volume from the selected surface area.
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F'ucrorpamMMma - GyHKI[HUSI B MeHI0 "Onepanuu’.
CTpoUT pacmpefeneHHe TodeK H300pakeHUS
IIOBEPXHOCTH I10 BBICOTAM.

MopgenupoBaHHe 30HAA - QYHKIMS B MeHIO
"MaTtemartuka". IIo3Bo/nsgeT Co34aBaTh U MoOje-
TUPOBATh Pa3JHUUYHbIEe GOPMBI 30H 0B (KOHHUUe-
CKHH, CIOKHBIM KOHUYeCKHUH, IHpPaMHUalIbHbIH,
BUCKEPHBIN) 10 HEKOTOPBIM H3BeCTHBIM TreoMme-
TPUYECKUM IIapaMeTpaM. BrociencTBUH CO3/aH-
Hble U300paskeHHUS 30H/L0B MOXKHO HCII0/Ib30BaTh
It MopdolornuecKUx GUIbTpoB "Pacmupenue”
u "dpo3uun’.

MenuaHHBIH QHIBTP - Ollepalils B MeHIO
"MaTeMaTHKa', KOTOpas peaJu3yl0T MeJHAHHYIO
bUIBTPaLIMIO C KBaAPATHOM MaCKOM C IIPOM3BO/Ib-
HOM JJIMHOM CTOPOHBI.

MepguaHa X - ornepaliys B MeHI0 "MaTemMaTHuka',
KOTOpasi peaju3ylOT MeJHAHHYIO QUIBTPAIIHIO
Cc Mackol B popmMe AHIpeeBCKOr0 KpecTa pa3me-
poM 3x3, B LileHTpe KOTOPOTO HaXoAUTCsl 06pabaTsl-
BaeMas TOYKa.

MegHaHHBIN QUIBTP KPeCT - OIlepaliis B MeHI0
"MaTeMaTHKa", KOTOpasl peajau3yloT MeJHaHHYIO0
dunpTpanKio ¢ Mackon B dopmMme KpecTa pasme-
POoM 3x3, B LieHTPe KOTOPOTO HaX04UTCs 06pabaTsl-
BaeMasi TO4Ka.

ITocTpouTs 3D - KOMaHa B MeHI0 "Omnepanuu’.
[To3BOJISIET IOCTPOUTH TPeXMepHOe H306paskeHUe
IIOBEPXHOCTH.

YBeTHYHUTh Pe3KOCTh - OIepallUsi B MeHIO
"MateMaTHKa". [103BoJISIeT IOAYEPKHYTh Pa3/IHUH S
MeXKIy OTTeHKaMHU CMe>XHBIX ITUKCeJIeH U BbIJe-
JIUTh MajIO3aMeTHBIE JeTalH.

®unbTp BHHepa - QYHKUHSA B MeHIO
"MaTteMaTuka’. II03Bo/sieT yAansiTh Cly4YaHHbBIN
IIyM, IPUCYTCTBYIOIIUK Ha U306PaskeHUH, C IIOMO-
b0 MeToga GUIbTPAalMKU BuHepa ¢ MacKoM IIpo-
H3BOJIBHOTO pa3Mepa.

dypbre - PyHKIUS B MeHIO "Omepanuu’.
[103BOJISIET MOJYUYUTH MPeACTaBIeHHEe ABYMep-
HOT0 U306paskeHUS B Gypbe-IIPOCTPAHCTBE (CTPOUT
dypre-o6pa3 nzobpakeHUs).

C MOMOIIBIO STUX M MHOTHUX JPYTHUX Ollepallui
MOXXHO obpabaTreiBaTh M300paskeHU s, IIONYUeH-
Hble Ha ACM, U aHaJIU3HPOBATH UX CTPYKTYPY.
[IpaBUIBHO IPUMeHSSI Pa3TUYHble MeToAbl 06pa-
6OTKH, MOKHO IIOJIYYHUTb 60/bIIOE KOJIHUYECTBO
TOIIOJHUTEIbHON HHPOPMALIMK. IMeHHO I103TOMY
TaK Ba’KHO BEPHO ITepeJaTh TOYHBIH CMBIC/I TEPMH-
HOB IIPH IlepeBojie. DTUM OTIHYAETCS HAYUHBIH
IlepeBOJ OT XyJ0KeCTBeHHOr0. EC/IM B ITOBCeHEB-
HOM SI3bIKe CJIOBO MOKeT OBITh MHOTO3HAYHBIM,
TO B HAYYHOHM TePMHHOJIOIUHU OHO SIB/ISETCS OLHO-
3HAYHBIM, U [IPU IIepeBOoje HUCII0Ib3yeTCs ero KOH-
KpeTHOe 3Ha4YeHHe.
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Puc.3. MeHto "®emmoCkaH OHAAlH" Ha mpex a3bIKax
Fig.3. The FemtoScan Online menu is available in three languages

Grain analysis is an operation in the "Mathematics"
menu. Allows you to analyse the grains.

Object analysis is an operation on the
"Mathematics" menu. It allows to automatically
select objects, calculate their spatial characteris-
tics, and analyse them using a histogram.

Power curve analysis is an operation in the
"Curve" menu. Calculates automatically the power
curve parameters such as the slope of the linear
(elastic) part of the power curve and the value of the
minimum force.

Roughness Analysis is a function on the
"Mathematics” menu. Allows you to calculate a set
of parameters that describe the surface roughness
in a selected area or in the whole image.

Arithmetic is an operation in the "Mathematics"
menu. Allows you to perform simple image oper-
ations: sum - addition, difference - subtraction,
complex operation - addition with offset.

Interference pattern height. This function is
used to measure steepness of the growth spike on
the crystal surface from the interference pattern
recorded with an optical microscope.

Alignment is a "Mathematics" menu operation.
Allows you to get rid of an overall slope (or bulge) in
the image.

Histogram is a function in the "Operations”
menu. Plots the distribution of surface image
points by height.

Probe modelling is a function in the
"Mathematics" menu. It allows to create and simu-
late different probe shapes (conical, complex coni-
cal, pyramidal, whisker) according to some known
geometrical parameters. Subsequently, the created
probe images can be used for the "Expansion” and
"Erosion” morphological filters.



NANOTECHNOLOGIES

3AK/IFOYEHUE

C repmuHOnoruer B C3M IporUCXonuIX K 3abaBHEIe
cny4au. B 1992-1993 romax B CTOKTO/IbME B COTPYAHHU-
yecTBe ¢ KOpoeBCKMM UHCTUTYTOM TeXHOJIOTMH MBI
IIPOBOAM/IM COBMECTHBIe U3MepeHUs. B pesynabraTe
[IOJIYYMJIMCh UHTEPEeCHbIe Pe3y/IbTaThl I10 OKKUC/IeHUIO
THUTaHa. Oy6IHMKOBaIM XOPOIIYI0 CTaThi0 B COTMHOM
>KypHaule [7]. Tlo BO3BpallleHHuH LOMOM TaMOKHS a3po-
nopra IlllepemMeTheBO apecToBasia Hall aTOMHO-CHJIO-
BOM MHUKpOcKoI CKaH-8, cOO6LIMB, UTO eI OH aTOM-
HBIH, TO MBI IOJIKHEI [TOJIy4UTh Pa3pelleHle Ha BBO3
OT BeIOMCTB aTOMHOM ITPOMBIIIJIEHHOCTH, a TIOCKOJIBKY
U CHJIOBOH, TO U OT CHJIOBBIX BeIOMCTB - MUHHCTepCTBa
BHYTPeHHHUX Jel U MHUHHCTepCTBa O0OOPOHHI.
"Tlono>kAUTe, — CKa3aJu Mbl. — A KaK Bbl paHee pas-
PeLIMJIM HaM BBIBe3TH ero 3arpaHuny?’. Ilogymaina
TAaMOXHS M IIPOIYCTU/IA HAC 6eCHpensiTCTBEHHO
06paTHO BMeCTe C MHKPOCKOIIOM.

B 1990-x romax aMepHUKaHCKasg KOMIIAHUA 3ape-
TUCTPHPOBaja TOProByo Mapky NanoScope st 060-
3Ha4YeHHU s 37eKTPOHHOTO 670Ka MHKPOCKOIA.
MexaHHYeCcKas CUCTeMa MMejla HEMHOTO I'Po-
MO3LKOoe Ha3dBaHUue MMAFM (multimode atomic
force microscope). KoHeuHO, MHOT'He II0Tb30BaTENH
CTa/lIk HUCII0JAB30BaTh KOPOTKOe NanoScope B 060-
3HAYeHUHU U MeXaHUKH, U 3JIEKTPOHUKH, ¥ CAMOTO
MMKPOCKOIIA B 1[eJIOM. B pyCcCKOM SI3bIKE ITPHUIKHUJIOCH

Median Filter is an operation on the "Mathematics"
menu that implements a square mask median filter
with an arbitrary side length.

Median X is an operation on the "Mathematics"
menu that implements median filtering with a 3x3
grid mask, in the centre of which the point to be pro-
cessed is located.

Median Cross Filter is an operation on the
"Mathematics" menu that implements median filter-
ing with a 3x3 cross-shaped mask, with the processed
point in the centre.

Build 3D is a command on the "Operations" menu.
It allows to build a three dimensional image of the
surface.

Increase Sharpness is an operation on the
"Mathematics" menu. It allows you to emphasise the
differences between the adjacent pixel shades and the
highlight subtle details.

Wiener Filter is a function in the "Mathematics"”
menu. It allows to remove the random noise present in
an image using the Wiener Filter method with an arbi-
trarily sized mask.

Fourier is a function in the "Operations" menu. It
allows to get a representation of a 2D image in Fourier
space (builds a Fourier image).

These and many other operations can be used to pro-
cess AFM images and analyse their structure. By applying
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HAHOTEXHO/OrUU

CJIOBO HAHOCKOII, ITpHYeM He TOJIPKO AJISI HAMMEeHO~
BaHHUS 30HAO0OBBIX MHUKPOCKOIIOB, HO M OIITHYECKHX
MHUMKPOCKOIIOB BBICOKOT'O pa3pelleHusd.

BJIATOAAPHOCTU

Ha co3gaHue mporpaMMHoOro obecmedeHHUS
"®eMmTOoCKaH OHJIAMH" YIIJI0 MHOI'O BpeMeHHU, CHIJI
U feHer. B 2022 rogy paboTta BemeTcst Ipyu GUHAHCO-
BoI nopgepskke POPU u JlonmoHcKkoro KoponeBckoro
Ob61ecTBa, ITpoekT N2 21-58-10005, POCCHICKOr0 Hay4-
Horo GoHAa, mpoekT Ne 20-12-00389, ®oHpa comel-
CTBUS MHHOBAIIMSM, IIPoeKT Ne 71108.

WHOOPMALINA O PELLEH3UPOBAHUU

Pemakuus 61aromapuT aHOHKMMHOIO pelleH3eHTa
(pelleH3eHTOB) 3a X BK/IaJ, B peLleH3HPOBaHUe 3TOM
paboThl, a TakKe 33 pa3MellleHHe CTaTell Ha CanlTe
SKypHaJIa U Ilepefady Ux B 3JIeKTPOHHOM BU e B HOB
eLIBRARY.RU.
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various processing methods correctly, a great deal of addi-
tional information can be obtained. This is why it is so
important to correctly convey the exact meaning of terms
in translation. This is the difference between scientific
translation and literary translation. While in everyday
language a word can have many meanings, in scientific
terminology meaning of the word is unambiguous, and
its exact one is to be used in translation.

SUMMARY

Funny things have also happened with terminology in
SPM. In 1992-1993 we carried out joint measurements
in Stockholm with the Royal Institute of Technology.
This resulted in interesting observations on titanium
oxidation. A presentable article was published in a rep-
utable journal [7]. On our return home, Sheremetyevo
airport customs arrested our atomic force micro-
scope Scan-8, saying that if it was atomic, we had
to get permission to import it from the departments
of the atomic industry, and since it was also power,
then from the law enforcement agencies - Ministry of
Internal Affairs and Ministry of Defense. "Wait," we
said. - "And how did you authorise us to take it abroad
earlier?". The customs office thought and let us back
freely along with the microscope.

In the 1990s, a US company registered the trade-
mark NanoScope to refer to an electronic microscope
unit. The mechanical system had the slightly cum-
bersome name MMAFM (multimode atomic force
microscope). Of course, many users began to use the
short NanoScope to refer to both the mechanics and
electronics, and the microscope itself in general. In
Russian the word nanoscope has caught on not only
to name probe microscopes, but also high-resolution
optical microscopes.
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