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Characterization of surface and thin films is one of the most essential ficlds in the research and development of func-
tional materials. Recently, we developed a new X-ray diffraction system, namely an energy dispersive-total reflection X-
ray diffraction (ED-TXRD) for the surface and thin film studies. In order to demoenstrate the capabilities of this system
for the structural and orientational characterizations of thin films, organic thin films {perfluorc-n-alkane, n-alkane)
vacuum-evaperated on alkali halide single crystals were evaluated by the ED-TXRD system. Moreover, the potential
calculation was conducted based on van der Waals interaction between thin films and substrate, and the most energeti-
cally preferable molecular arrangement was estimated by the simulation. The epitaxial growth of the long chain mole-

EEIS Vol. 19, No. 4, pp. 259-264, 1998

cules are especially discussed in detail through their experimental and theoretical results,
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Fig.2 The X-ray diffraction geometry with Ewald’s con-
struction in the ED-TXRD system.
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Fig.3 The X-ray diffraction profiles of n-CwFa2 films evapo-
rated on KC 1(001) at different azimuthal ratation an-
gles.
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Fig. 4 The relative orientation in the n-CypFs thin films
evaporated on KCI(001) substrate. (a) The n-CxFa
molecules in the evaporated thin films are vertically
aligned and assemble with hexagonal packing in cach
layer. (b) The epitaxial growth of the n-CaoFs2 crystals
on KCI{001). The n-CzF. molecules are represented
by the shaded circles.
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Fig. 5 Angular variation in the relative intensities of n-CseFaz

100mex reflection and the Lennard-Jones potential en-
ergy at different azimuthal rotation angles.

n-Cs3Hes

{110} % in’P[HRE

K substrate

Fig. 6 The molecular orientation of the n-CsHes thin films
evaporated on KCI001) substrate, The [TIU] and
[110] directions are normal and tilted 22.6° to the
KCI{001} surface, respectively.
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Fig. 8 Schematic drawing of the molecular arrangements of
n-CaHes molecules adsorbed on KCI(001) for w ==0"
and @ = £35.8°.
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