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For the purpose of confirming the growth mechanism of organic ultrathin films prepared by organic molecutar beam depo-
sition (OMBD), we employed a new combined system of total reflection X-ray diffraction method (TRXD) and OMBD.,
By using this system (TRXD-OMBD), the in-situ observation of cohesive structures and growth modes in organic ultra-
thin films were performed. In this study, the in-plane structure and orientation of fullerene (C60) ultrathin films epitaxially
grown on oriented silver (Ag) surfaces wers examined during the deposition. It was confirmed that the C60 ultrathin flm
formed the hexagonal closed packed (hep) structure and the epitaxial structure of C50 on the Ag (111) surface occurred at
the thickness of a few nanometer, namely the {2 /3 X 2./3) R30° structure as a stable state, Further, the grawth modes of
C60 ultrathin films were examined by the in-situ observation of total reflection flucrescence X-tays of Ag. In this paper, we
noted the possibility of various analysis on organic ultrathin films and surfaces by our TRXD-ONBD system.
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Fig. 2 The geometry of in-plane TRXD.
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Fig. 3 A schematic illustration of TRXD-OMBD system.
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Fig. 4 In-plane TRXD profiles of C60 ultrathin film on Ag
(111) during the deposition. The profiles were mea-
sured at the thickness of 0 (front), 4.3, 7.4, 10.5, 14.0 and
15.5 {pack) nm. The growth of diffraction peak of hep
(100) was observed with increasing the thickness.
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Fig. 5 The dependence of the thickness on {z) the intensity and
(b) the laitice spacing of diffraction peak of hep (100). 1t
was observed that the intensity linearly increased and the
lattice spacing was constant at initial process.
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Fig. 6 The dependence of the azimuthal angle (¢) on the
TRXD profiles of the C60 thin films at the diffraction
angle of 6.0°, The diffraction peaks of (a) hep (100) and
(b} hep (110) almost disappear when the azimuthal
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Fig. 8 A schematic illustration of the Ag (111) surface and the
(243 % 24/3) R30° structure of C60 in the epitaxially
grown thin films. The latice spacing of (210) is equiv-
alent to that of (110).
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Fig. 9 Total reflection fluorescence X-ray profiles of C50 ultra-
thin films during the deposition at the substrate tem-~
perature of (a) 17 and (b) 100 °C. The profiles were mea-
sured at each thickness from O (front) to 15.5 (back) nm.
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