MukpocKkonmyeckana XxapaKkTepucTtuka MHAUBUAYaIbHbIX
HaHOpa3MepHbIX 06bEKTOB

DNIEKTPOHHAA MUKPOCKOMUA

- npocsBeymBatoLwan (transmittance electron microscopy, TEM)

- CKaHupyloulasa <pactpoBas> (scanning electron microscopy, SEM)
30HA0BaA MUKPOCKONUA

- TyHHenbHas (scanning tunneling microscopy, STM)

- aTtomHo-cmnoas (atomic force microscopy, AFM)
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Electron Microscopy of Colloidal Systems

JOHN TURKEVICH, Princeton University, AND JAMES HILLIER, RCA Laboratories, Princeton, N. [J.
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Ycmoliduebie yacmuuybl pa3Hoobpa3Hol hopMbl —
— 3KcnepuMeHmMarsnbHble HabnrodeHus (Pt)

Nano Today 4(2009)143



HabnaeHnsa MeToaoMm

TEM)
PnnbM — B OTKPLITOM

poctyne (Supplementary

x
=
I
)
T
)
=
2
=
@©
X
=
=
)
T
=
=

I Ty R A T R I
1) ..r- ..\.Jb. .(C\.w I., .

o | - - ' : v

ro ko N S A
| ) »
tr . : é.% (Ao
8 Y \ g b S A EAT
23 .._an..wﬁ/ SN AU UL
T AT T A D I S P AT 22 0 vun R VAL R T s
. L B R e AN

, DOI 10.1039/C7CCO07649E

Chem. Commun. 53 (2017) 13213



Core-shell (appo-obonoyka) 4HacTuubl — 30510TO-Cepedpo

5 o
A
—~ 4l YBenunyeHue gonu
::: Ag — pacueT B
‘: 3 | npeanonoXxeHnn ob
,g, aaaOuTUBHOCTHU
£ 2
(B
l L
Figure 4
Transmyssion electron microscapy (TEM) image of a silver-gold alioy
ﬂ I I I I partide within the glass of the lycurgus Cup [21]. © The Trustees of the
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NMpuHuMnmuanbHblie npobnembl TEM u SEM:
- M3MepeHUAa B BaKyyme

- BO3/eNCTBUE 3/IEKTPOHHOrO NyyKa Ha obpasel,

Figure 6-3. The Ga thermometer. Ga contraction and expansion inside a carbon nanotube upon
cooling and heating. The background feature is part of the carbon support film. Scale bar = 100nm.
(a) At room temperature, 21°C. (b) At —40°C. (c) At —80°C, when solidification occurred. (d) The crys-
tallized Ga was melted at —20°C. (e) Reheated to room temperature, 21°C. (Reprinted with permission
from Z. Liu et al., © 2004 by the American Physical Society)



KannbposKa MHTEHCUBHOCTH
n3obparxkeHum TEM (npocseun-
BAlOLLLAS 3/IEKTPOHHASA MUKPO-
CKOMMS) NO 30710TbIM YacTULLAM
N3BECTHOM MaccCbl Ha rpaduTe.
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Photo from the Nobel Photo from the Nobel Photo from the Nobel

Foundation archive. Foundation archive. Foundation archive.
Ernst Ruska Gerd Binnig Heinrich Rohrer
Prize share: 1/2 Prize share: 1/4 Prize share: 1/4

The Nobel Prize in Physics 1986 was divided, one half awarded to Ernst
Ruska "for his fundamental work in electron optics, and for the design of
the first electron microscope”, the other half jointly to Gerd Binnig and
Heinrich Rohrer "for their design of the scanning tunneling microscope."



STM MocToAHHbIN TOK MocToAHHOE paccToAHMUE
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AFM (B otanume ot STM, no3sonseTt uccnegoBartb Henposogawue obpasubl)
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0 O6wan npobaema 30HAO0BbIX METOAOB:

npuTsXEeHne NCKaXKeHne n3obparkeHnmn scneacTsme
HemaeasbHOCTU 30HA0B
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O6wan npobaema Bcex MUKPOCKONUYECKUX METOA0B:

NOKA/IbHOCTb , MO3TOMY HEAOCTATOYHAA PENPE3EHTATUBHOCTb

BbiBOA: HEOOXOAMMbI COYETAHUA MUKPOCKOMUYECKUX U KMHTErPAJIbHbIX»
meTtogos (nekuma 01.04.2022)
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B.J1. MupoHos

MarHuTHo-pe3oHaHCHaA cMNoBan
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HaHocTpyKTyp. H.HOoBropoga, 2016

B.Jl1. MupoHos
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Cm. 30HA0BAA MMKPOCKOMUA MarHuTHoO-cMn0BaA MUKpPOCKONMA

Ha https://mipt.ru/education/chairs/kvantovye-nanostruktury-materialy-i-ustroystva/
--- Obpa3oBaHue --- bubnmotekKa

Pecypc N.C. Ynxosa
https://www.xraysonweb.ru/xrd

X-Rays on Web

¢ [IpaKTHU4YeCKOe PYKOBOACTBO MO UCCIeA0BaHUIO HAHO4YaCTUL,
¢ [IpaKTHU4YeCKOe PYKOBOACTBO MO NCCNeA0BaAHUIO NJIEHOK

M.C. YurKkos, 3.E. /leBuH, A.C. Mutaes, A.B. Tumodees, MNpnbopbl 1 meToabl PEHTIEHOBCKOM U

3/IeKTPOHHOWN agndpakumu, M., MOTH, 2011.
C.B. Ubibynsa, C.B. YepenaHoBa, “BBeaeHune B CTPYKTYPHbIN aHA/INM3 HAHOKpUCTannos”,

Hosocnbupck, HIY, 2008.
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