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A First Step for Transmission Electron Microscopy
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This article is an introduction to transmission electron microscopy for researchers of crystal growth and synthesis, who are
interested in observations for the microstructure and the crystal structure by electron diffraction, imaging and spectrometry. An

example of experimental TEM observation and analysis is shown.
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Fig.1 Optical ray diagram in a TEM.
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diffraction

Fig.2 A schematic illustration of characteristic features in
transmission electron microscopy.
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Fig.3 Ray diagrams showing (a) a bright field image and (b)
a dark field image.
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Fig.4 Ray diagram showing a high-resolution image.
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Fig.5 The Ewald sphere and reciprocal points.
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Fig.6 Observation and analysis of an electron diffraction
pattern.
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Fig.7 The appearance of the final product after heat
treatment at 800 °C, (a) OM and (b, c) SEM images.
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Fig.8 (a): A bright field TEM image of the ZnO and (b):

electron diffraction pattern, which was taken with the incident
beam parallel to [101] ZnO.

Fig.9 (a): A ZnO nano-chain and (b)-(g): nano beam
diffraction patterns of each ZnO nanocrystal.

Journal of Flux Growth Vol.2, Nol, 2007

FUEF ) F o —r ZnO EEERTHERINLTND Z L 3H

LINZR o T2,

Fig8 1%, 77 A 3=k ZnO ® TEM 4 T&H 5, ZD TEM
HEHE, ZnO0 77 A N—fifE =X ) — I AN, BEK
SELTEE, W—ARUEELT~A7a 7 Uy RIZARA b
T T L C/ER L 72, Fig8(b) IZ/R T BRI ¥ — 0%
Fig.8 (a) DRI TR H D — > DRI D 4 & HIFRIRE LIF Y
WANTESE L, ZORPT/RZ— 28D, ZOBRF2N
ZnO R TH D Z L 2R LTZ, ZnO F /7 HiE&IX, HO
DZAERTFTLICT 7y EAL, KOOGS EME
ICEN R E b,

ZOFER, ZnO 7 7 A N—fEEN, Zn0 T HiER E
EEHAL E L-—Mo I8 2t ShizEgERchsr Z &
LN ST,

F ) Fx=—> Zn0 HEEEIC R T D B FE o 7B
%, T/ = LR CEE LEERN Fig9 ThD, HELE
(b) 2~ T, WmEEIAFICE D141, TEM 3B & A
SHDHZERL, BV D()~ (9 OHfEROET /N Z — %
BE L=, TORE, zZn0 F /7 BiEs R 38 E 2 B
RTINSO TWD Z EN o,

Zn0 F / B O 74 % Fig.10 (R T, Z OB THRD
RV BRI 722 Rt I S Qe n, fEftEo v Zno
THDHZ NSNS, £7-, Zn0 T/ BiERMIIZE MY
BT,

Fig.10 A lattice image of a part of the ZnO nano-chain.
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Fig.11 EELS spectrum of the ZnO nanocystal.
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