MuKpocKonmMueckasa XapaKTepucTuka CTPYKTyp U maTepumanos
KanmbpoBKM B 30HA0BbIX MeTOAaX

NckaxkeHna nsobpakeHni B 30HA0BbIX MeTodax (HenaeanbHOCTb
30HA0B)

COBMECTHbIN aHa/IN3 MUKPOCKOMMUYECKUX AaHHbIX U AaHHbIX
«UHTErpanbHbIX» MeToaoBs (AndpaKkumsa, ceeTopaccesHme)

OnpepeneHne coctaBa B KOHOUTYPaLMM MUKPOCKOMOB:
- TYHHe/IbHaA CNeKTPOCKOoNUs

- NOKaJIbHbIN MWKPOaAHA/IN3
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bonee cnoXxHble, gna Kal'll/l6pOBKVI N TECTUPOBAHNA Ka4eCTBa 30HAO0B:




npOCTble TeCTbl: pa3Hbleé HanpasiaeHNA CKaHNpPoBaHMA, BapbUpPOBaHUE CKOPOCTUN CKaHUPOBaAHUA
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A one-dimensional grating with a nominal pitch of approximately 3 pm was scanned over 161 pm with a long
range AFM. The height of the grating is approximately 100 nm. The measured profile is plotted above.
Subsequently, the position of each crest of the profile is determined by calculation of its centre of gravity.
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Position deviation of the centres of gravity in the real grating compared to the ideally designed grating with a
constant mean pitch. The red dots represent the deviations for the lines when scanning from left to right,
green dots when scanning from right to left. The individual lines do not differ from the mean pitch by maore
than 20 nm.




ConocraBnieHMe AaHHbIX NPOCBeYnBaloLEel U 30HA0BON MUKPOCKOMNUM.

MpuuYnHbI NCKaXKeHUa 30H[,0BbIX U306paXKeHUM.
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MoKHO NpeaBapuUTENbHO onpeaennTb
dopmy ocTpuA 30HAA NO UCKAXKEHUIO

n306paxKeHns CcTaHAAPTHOro obbekKTa
(Hanpumep, nonnucTUponbHbie chepsbl).
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MOo»HO MCNo/Ib30BaTb «ecTecTBeHHble» Kpucrananorpapuueckme oco6eHHOCTU HEKOTOPbIX

MmaTepunanos, obpasyowmnx octpua npu CVD
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Critical Reviews Solid State Mater. Sci. 31 (2006) 15




MOHO TaK)Xe CKaHUPOBaTb OAHUM U TEeM XKe 30HAO0M, NOBOPaA4YNBanA O6|I)<’:13€LI| noa
Pa3HbIMU YTI/1aMU

| | 2.0
0.0 ' ‘A[l..l-m]

The left picture shows the trace of the tip when it is scanned at different angles with respect
to the surface. When scanning with the tip perpendicular to the surface, one will observe the dotted profile in

the figure. This profile indicates the surface dilation caused by the tip geometry. The continuous gray and
black lines are the line scan curves observed by tilting the samples in two directions. The right picture shows

an experimental profile obtained by using the tilting technique. In addition to the experimental profile, an
overlayed curve illustrates that the measured profile has different sidewall angles at the top and at the

bottom of the profile.
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A MOXHO conocTaBnATb 30bpaxKeHus,
NONYYEHHbIE ABYMA PAa3HbIMU 30HAAMMU,
M UCMONb30BaTb AOMONHUTENBHO
n3obpakeHne ogHOro 3oH4a Npu
CKAaHMPOBAHWUK €ro ApPYrum 30HZOM.

Meas. Sci. Technol. 24 (2013) 085401



Ecnv HaHOpa3mepHbIX 06BEKTOB MHOrO:
- WU HY)KHa 60/blian CTaTUCTUKA,
- WIW KMHTErpanbHbIN» MeTo, A4ONYCKaoWUn Moae/ibHOe onucaHne cUrHana.
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MukpocKkonua — Hanbonee NPsIMON MeToA onpeaeneHns PasmepoB:
- onTU4Yeckasn

- 3/IeKTPOHHaA (CKaHUpYyoLWas 1 NpPocBeYMBaloLLasn)

- 30HA0BaA (TYHHeNbHadA, aTOMHO-CK/I0Ba#, .....)

CTaHAAQpTHble «MHTErpanbHbie» MeToabl — peHTreHoBCcKaa aundpakuua (XRD), ceeTopacceaHue
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ConocraBneHue AaHHbIX CBETOpacCeAHUA
M aTOMHO-CU/I0BOM MUKPOCKONUU
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CocTaB — 1I0KaNbHO (TYHHEe/IbHble CNEKTpPbI)

KapTa nosepxHocTu, nonydyeHHana nytem CTM-U3amepeHua B KaxKa0M TOYKe NPOM3BOAHOM
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TyHHEeNbHbIN Bapbep KOPPEeNNpPYEeT C Pa3HOCTbIO paboT
BbIXO4a 3/1EKTPOHA

- NpW AOCTaTOYHO HMU3KMX U
- HU3KUX Temnepatypax,

- B BaKyyMHOM 3a30pe
(BbINONHATLCA AONKHbI BCE 3TU YC/I0BUS OAHOBPEMEHHO).
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CocTaB — IOKaNbHO (3/1eKTPOHHbI MUKPOCKON)

Mag:60 kV:20 WD:20

0.000 keV 20.480 000 keV
550:26 PM 04-Jun-2012 20kV 40 Degree 5.50:26 PM 04-Jun-2012 20KV 40 Degres

JHeproancnepcMoHHanA PeHTreHOBCKaA CNeKTPoCKonua
(EDX)

. He onpeaenAarTca nerkne anNeMeHTbl




MukpoaHanus, coBmelleHHblit ¢ TEM: npocTpaHcTBeHHOE pa3peweHne < 10 Hm

Representative crystal 1, Mn; g46)F€ 16(6)Ox :

Measurements over lines with width 100 nm width

Profile along Line 1 Profile along Line 2



MukpoaHanus, coBmelleHHblit ¢ TEM: npocTpaHcTBeHHOE pa3peweHne < 10 Hm
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—-20 nm
(i) Ag93Au7, (ii) Ag82AulS,
(iii) Ag78Au22, (iv) Ag66Au34
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MukpoaHanus, coemelleHHblt ¢ TEM: atomapHoe pa3spelueHue

Atomic resolution EDX-STEM

map of LaCoO; degraded
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Profile of the cation composition
Averaged over the whole height EDX
map.

No gradient observable, however,
La content already slightly higher
than Co




Apyrue TeXHUKU € BbICOKMM NMPOCTPAHCTBEHHbIM pa3peLlleHuem —
npumep, TeparepLosoe noraouieHue cycneHsumei Sio,

AHanun3 NornoLweHna
Ha «cpe3ax» (HeT
BK/J1aJa XXUAKOCTH)
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3a4aun — NnoOpAAOK AenCTBUM

(1) Kaxkablih y4aCTHUK NpUcbiIaeT NUCbMO C YKa3aHMEM CBOMUX NpeanoyuTeHnim

no obveKry (tsir@elch.chem.msu.ru). O6beKT moKeT 6biTb U3 YUMC/Ia YTOMAHYTbIX B IEKLUM,
€C/IN OH YeM-TO 3auHepecoBa, UiIn U3 YUCAA UCNOJIb3yeMbIX B COOCTBEHHOI HayuHoM pabore,
UAN ABAAIOWMNCA NpeaMeTom Xob6u.

(2) B oTBeT nonyyaeTt HeKOTOpble 3KCNepMMeEHTa/IbHble AaHHble U GOPMYAUPOBKY
3aZaHuA.

(3) Cpok peweHnunit — 30 anpens.

(4) YuyacTHUKK, He npucnhaswiue nucbma (n.1) nam He npucnaslumMe pewieHUa B CPoK (n.3),
NONY4YaloT HY/IEBYIO OLEHKY 3a 3a4auy.
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