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Fig. 1 Schematic drawing of the structure of (a)
transmission electron microscope (TEM, right
side) and corresponding optical microscope
(OM, left side) and (b)scanning electron
microscope (SEM).
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Fig. 2 Electron-specimen interaction.
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FEMVEHELC B WT, WBEFZMERIE L 7256
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XaEnsé, BETFEAF AELAREE 25, il
TEOCRITFENBREN, X 0/EOLEN»HE
TOBERTLE, BLUBEMOT AV F =Y T 5 X
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A RIE I N 2B FPENKZEOLAITKH, LD

FIILBEMIEN L. FEXBOFFO T AL F—
Table 1127”9 & 9 (0 HRBITRBEIN 2 = AV F— 2R
720, WEHIZINLCELET 5 2 LA KD,

22 BEBFHLCBFOEFER

T B A BT O J7 I & 2 1UE B Z AL
LCo i wBBETICER 20 BBETHHEEOR
PRI 0T, AFETFOIEL A EDEBT 5o
A PSS 50T IR 13 A b AL I
PERCEL L, WL T3 F— & 5T 5%, BRET

WS OLGAGIIRTTOBTEIME L ANTF -2
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electron -

o Characteristic

m X-ray
K

Activated electron
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Fig. 3 Schematic drawing of the generation process of
characteristic X-ray and the energies for some
element.

Table 1 Energy of Characteristic X-ray (keV).

Element K L
Mg 1.25 0.09
Al 149 0.12
Si 1.74 0.15
Fe 64 0.71
Cu 8.05 0.94
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%o BROEFDHAAET DL
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Lhb, TTTKIFHEANRY MV (kE ), iIZBE 713
BRTOMERXTZ DIV TH L, WEIFERD ﬁnrﬁi
AR TSRS L, K23 AT oMk X7 h v
GE—3T5EZexp Qriry K) 131 &% )Rk
ERLEFANBEZN, G LT INE E1H
L-10OMZERTH I LR, BTRIZEWICHS
HLAEVHEINIE X v, 72, R IcEB
DIEFHEE S 56328 1%

F=3expQnir,- K) 3./ (K)exp 2riAr - K)
(2.9)

b, TIT, ARHAARTFHO 1 H O O #E
HF, Ar3HEF R o OMHMERZ PV TH S,
K=GCOWHEZ £ (G) exp Qrilr - G) EiEMMEEL
RO L7 2 HCY, AR OMERICKE 5, [
LB FHRIEAFTEFBROWENRT Mz B E
LEBEDGOIZNV—TTREGFOMEERDL, AKXy
RO (B 5 OBRCHIOEFHRIEHT88 — > 2T
’9“Z> (Fig. 4 (a))o FIZETFWRDOIMMHEELEL DT, E

WCE S N5 T ORI, FOBHELEF LD

Fig. 4 (a)Electron diffraction pattern, (b) bright field and
(c) dark field images obtained by selecting a
particular spot in (a). (d) Kikuchi pattern and (e)
electron back scattering diffraction (EBSD).
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WORBEEGAZRE 25 OB & 72256
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P51, Fig. 4 (¢) MO E D X5 il 7% EofiE
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N, Z0720H, Sz bYWEPITEFIFEIEEL,
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123t (Kikuchi line) & HENZ ko T > M5 X b
MRS N5 (Fig. 4 (d). BEOK LD 0)%?{'3???
MNEZY)AE) ML Z L7238y —
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Bl %,

3.1 Everhart-Thornley (ET) t&H2%
ERELHMBETHWON S KRB FHIH O E

110 UACJ Technical Reports, Vol.11 (1) (2024)



T AOWESHE 111
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B E N2 BT HELE FIEAS T AV F—D50%H 5
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Fig. 5 Schematic drawing of ET detector at lower
detector position.
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objective lens pole piece

SE(E;, E,)passed through
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Fig. 6 Schematic drawing of through the lens (TTL)
detector at upper detector position.
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Fig. 7 Schematic drawing of Semiconductor BSE
detector.
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Fig. 8 Comparison among (a) TTL SE, (b) BSE and
ordinarily (c) SE images obtained from
corresponding area with (d) X-ray energy
dispersive spectrum of precipitation.
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Fig. 9 (a) Geometrical relation of sample and image
detector obtaining electron back scattering
diffraction (EBSD) in SEM, and (b) an example
of EBSD mapping of 1000 series aluminum foil
surface.
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(@) X-ray
Li: to fill the recombination
~500V site of electron-hole pairs
— Lia- N} jdrifted
temp.

intrinsic region

(b)

“ under applied reverse blas/

Potential valley which can transfer
electron effectively.

Fig. 10 Schematic drawing of structure and X-ray
detection mechanism of (a) Si(Li) detector and
(b) Silicon drift detector (SDD) for energy
dispersive spectroscopy.
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Fig. 11 Schematic drawing of compound magnetic and
electrostatic lenses (Jemini Lens) for low voltage
and high resolution SEM.
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Fig. 12 Schematic drawing of spherical aberration (Cs)
corrector for high resolution TEM.
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Fig. 13 The method of cross-sectional TEM sample
preparation for in-situ heating experiment
including melting process. (a) Micro-sampling
onto filament cassette, (b) CVD protection film
coating by removing and transferring of the
filament cassette to CVD apparatus, (c) partial
removal of protection film by reinstallation of
the filament cassette into FIB apparatus.
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Fig. 14 Cross-sectional view of Pd coated Nb membrane.

Fig. 15 Microstructural change during in-situ heating of
Pd layer on Nb base layer. (a) The cross-sectional
bright field image before heating. The bight field
images at 500 C after (b) 2 min, (c) 7 min and (d)
9 min 30 sec of initial void formation. The arrows
in (b) indicate the initially formed voids.
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Fig. 16 Microstructural change during in-situ heating
of Pd layer with W coating. The bright field
images (a) before heating, (b) at 400 C, (c) at
500 C and (d) at 550 C after heating.
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Fig. 17 Solid-liquid interface of Al. Heating current
(@) 195 mA, (b) 196 mA and (c) 197 mA.
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Fig. 18 Liner relation between reciprocal value of S-L
interface position and heating current.
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Fig. 19 Partially molten Al-5at%Mg. (a)TEM image of
coexisting solid and liquid of the alloy. Low loss
EELS spectra from the area marked by the
circle of white broken line (b) during partial
melting and (c) after solidification.
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Fig. 20 Progress of solid W and liquid Al interaction.
Growth of metallic compound (a), (b) and (c) has
been observed during liquid Al covering the
interface. After colling, (d) facetted crystalloid
of AI-W compound showing (e) EDS spectrum
is observed.

Table 2 The quantified Al/W ratio from the EDS
spectrum in Fig. 20 (e).

Component Mole Conc.
Al 86.5
w 135
Total 100
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Fig. 21 (a) Phase diagram of AI-W system O and (b)
electron diffraction pattern obtained from the
crystallite in Fig. 20 (d) over wrapped with the
calculated pattern of Al;W.

Table 3 Crystal structure of AW 0

Cell Type Hexagonal

Cell Parameters a=4902 A , c=8.857 A

Element Relative atomic positions (u, v, w)
W 1/3,2/3,1/2 2/3,1/3,0
Al 1/3,2/3,0 2/3,1/3,1/2
Al 0,0,0 0,0,1/2
Al 1/3,1/3,1/4 2/3,0,1/4
Al 0,2/3,1/4 2/3,2/3, 3/4
Al 1/3,0, 3/4 0,1/3,3/4
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