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Precise Structure Analysis of Multi-Components Origanic Thin Films by Grazing
Incidence X-ray Scattering utilizing Wide Energy X-rays
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Grazing Incidence X-ray Scattering (GISAXS) method is powerful tool to
analyze mesoscpic structures in organic (polymer) thin films. Ordinaly, hard X-rays (1-1.5A) are
often used for GISAXS method. In recent, wide ragne of X-ray between 2 to 14 keV has been deveploed
and normally available for GISAXS in the Japanese synchrotron facility. Utilizing X-rays near the
adorption edge of taget elements revealed spacial distribution of the target elements in thin films.

Tender X-rays enebles to analyze tepth-resolved structure in the thin films. We found that
different between the nano-structures near the surface and in vicinity of the substrate.
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Figure 1. Penetration depth calculated for the present S2VP
film for different X-ray energies: 12.397 (blue), 8.265 (green),
3.60 (orange), and 2.40 keV (red). Symbols represent the

penetration depth at the a. for each energy.
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Figure 2. Lattice parameters plotted against the penetration
depth (left). Left illustration indicates parallel-aligned
cylindrical domains in thin film and the unit cell. The spacing
D, corresponds to the vertical distance neighboring planes
(01). Jan| and |bn| represent the distance between neighboring
cylindrical domains. The following relations were obtained by
analysis; D1 >D; > D3> ...>D¢=...= Dy [ag| = Jas| = ... =
[an|- |an| > |bn|- Here, D means D, reached constant value.
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Figure 3. Time evolution of the lamellar orientation (blue
solid symbols) and the relaxation of the lamellar domain
spacing (red filled symbols). The solid lines are drawn as a
guide for the eyes. The dotted line indicates the D value of
the bulk. The open circle shows the D value near the surface.
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