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Epitaxy of Bismuth on the surfaces of long-chain molecular single crystals
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Tansmission electron microscope Observaiion was made of the epitaxy of Bi deposited onto the
surfaces of long-chain stearic acid molecular crystals, Vacuum-depositions of Bi onto stearic adld
substrates, cleaved in air and vacuum, carried out at deposttion rates ranging 13 Ajmin to 3000 Ay
min. The residual gas pressures were 107° Torr and 1074 Torr. The temprature of the substrate
during deposition was 15°C. The epitaxy of Ei. did not depond upon the lattice misfit between the
substrate and the Bi thin film. The morphologies of Bi deposited onto the air-cleaved and vacuum-
cleaved surfaces showed similar features at a film thickness ot about 100 A. There was also no
significant difference in the epitaxial structures of Bi deposited in residual gas pressures of 10~%Torr
or 10-4Torr. Typical morphology of the deposited Bi was obzerved to be triangular and hexagonal-
shaped islands. The number of the triangular shapes of Bi particles becomes larger as the deposi-

sion rate increases; the hexagonal shapes remarkably appeard as the deposition rate decreased. The

three-dimensional shape of the triangular particles were those of trigonal pyramids, eud the hexa-

gonal particles were found to be flat. The mechanism of Bi thin films on surfaces of molecular

crystals has been discussed prviously.
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Fig. 1 A schematic diagram of the experimental
apparatus of the vacuum evaporation system.
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Fig, 2 Electron micrographs of
ously deposited onto the substrates of stearic
acid, mica and NaCl. Deposition rate Rd=1800
Ajmin, substrate temperature ts=15C and film
thickness d=804,

a : Bi “stearic acid (B-form)
¢ 1 Bi,”NaCl

b : Bi,/mica.
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Table 1 The misfit of Bi {001) face on
{001) face of the substrates

crystal lattice -
substance system constaant misfit
a =5. 59
stearic acid Limi b =7, 40 0.19
o =—{.
(B—form) MOROCHINE | —46.98 "
B=117°22/
a =951
stearic acid lini b =4.95 0.52
(C—form) monoclinic mzs -0,
R=129° 6/
NaCl cubic a=D5.63 m=—0.19
a =518
. . b =8.02
mica monoclinic m=-—{, 12
¢ =20.04
(3=95%30"
. ) a’=—4, b5
Bismuth trigonal .
c/=11.86
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Fig. 3 Electron micrographs of Bi films deposited onto stearic acid crystal,

d=100A.
a : B~form single crystal.

Fig. 4 ZElectron micrographs of Bi films deposited
onto stearic acid crystal (B—form).
a: cleaved in vacuum. b : cleaved in air.

(B ERTWRARE N, $HubBERsEIrETR
K&y, MAOERERLTHS, Fig 9 05 FO
7% 774 Sigsbee® BT IOL B KR © MEE T
POLH REHEOMEE LT E S A, ARET - S
BEFDOWTEEEE 7 o w P L, L TNR, EEY
HFBOTENT 7 AeH—E Y ED B D TOREMRLR
BT bLAELOT, ML RESOEGESELTD

T

b : C—form single crystal.

37—

EE TER

Rd=20 A/min.

¢ : polycrystal (C-form).

films deposited
a:in the residual gases pre-
b :in the residual gases

Tig. 5 Electron micrographs of Bi
in high vacuum.
ssure of 1074 Torr,
pressure of 1078 Torr,

©ELTEALR, e OFRL i & AR s T
LThsDT, S A Lo Bl b REIERIC & 5 %55
DELLUERDH S,

3.5 BEENTOERTOWME

Bi BT Q=R IE M £ B 5ol Ge #7043
PPz k3 v o W4 v 7840 -7, Fig. 10 iGe



fitfdr HE 24

Fig. 6 Electron micrographs of Bi films sh

thickness at the deposition rate of 3000 A /min.

Fig. 7 Electron micrographs of Bi
of 80 Ajmin. a: d=30A. b: d=50 A
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Fig. 8 Dependence of the average particl size of
Bi on the deposition rate.
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Fig, 9 Dependence of the particle size of Bi on the
film thickness. Undergraph?™ shows the growth
of islands in Bi films on thin film of carbon.
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Fig. 10 Electron micrograph of Bi flm shadowed
by Ge.
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Fig. 11 The relation between the height and the
width of Bi particle. Deposition rate Rd=24 A/
min.
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