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Fig. 1.
and relativistic mass (m) of electrons.
the static mass of electrons.

Voltage dependence of the wave length (A)
my shows
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Photo. 1.
tematic reflection of 111 in an aluminum crystal at
2MV. An inserted figure in bright field image
(BF) shows relationships between the beam direc-
tion and local crystal orientations.

Electron channeling induced by the sys-
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Fig. 2. Effects of accelerating voltage and effec-
tive aperture on the maximum observable thickness
for the dislocation images in crystalline materials.
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Table 1.

four subjects in materials science.

DEH), TobLbHFORGEEWICHIETEL I LIS
% 5. Table 1 BEMIILELZREREE L2 COL ) &k
KBEE I HLLKD L NP T, 3~3.5MV OEBET
BIEIEFTXTOWE IO WTWEAREOMWE # 1K
DG OEIICHIFETESL L, BLU Fe &4 Cu
DESCTEMIEE MR OZ OREBRICIP R L
H 1.5MV HVEM #LER Z &89 h 5.
PEDZ&»s, BFOMIROIEICILLEF v 2
yZREEFHTE, BRI UM R D oFERIC
IOoOTHBORAKBREs 2 F LANeLDLE LD
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3L FEE “HEm HREHVL) BEEE
(Relativistic electron microscopy)” & FETY, % < oxt
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Accelerating voltages and applications of HVEM. Applications are limited to

Accelerating
voltage MV) 0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
T T 1 T f 1
te 1 |
U, Ay, Pt
In—situ experiments Mg, A1\l (C“v Fe\e- + 7( i ’)
@ In—s p ( ete./l Si,Ti etlc. etc.) Co, Ni, Nb, Mo, Ag, Sn, \ V\: etc. ll
| | Cd, Ta, ete. . |
I T {
l l
© Pressure of 1kgf/cm? [ 3kgf/cm? !
atmosphere in | 760T | . i
environmental cell ! ( . orr) 1 ) 1
l | | 1 |
| | : : i
] I
® Electron irradiation : (Pb, Cd,Ag, M0,> (U,Au,Pt,W,)' : I
effects | Nlb etc. Ta etc. : ‘ | I
I L ! ! I
| ] H ( U, Auy, Pt)
| . C1d A : W, Ta etc. ¢
@ Formation of | ! ( i g> 1 I I
e | elc. | \ |
non—equilibrium | : ! ! "
phases | I 1 i |
| | | i 1
i 1 | i J
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Photo. 2. Crystalline — amorphous transition in-
duced by electron irradiation in a Ni-50at%Ti
alloy. Each corresponding optical diffraction pat-
tern is shown at the lower left corner of the micro-
graph.
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Fig. 3. Crystalline— amorphous transition of
Al-Zr alloys. Open circles and mark LQ show
amoriphization induced by electron irradiation and
by liquid quenching, respectively.

Table 2. Effect of bonding mode on the critical
size.

Critical size (nm @) Bonding mode of material

20~10 Metallic bonding and ionic bonding
5~3 Intermetallic compound
3~1 Covalent bonding and diamond bonding
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Effect of chemical composition on amorphization of Al,O3-ZrO, composites.
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