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ABSTRACT

We have recently  demonstrated the efficiency and potential of Grazing-Transmission Small Angle X-ray Scattering (GTSAXS), a method that  reduces (and for all practical purposes eliminates) the multiple scattering/refraction issues that complicate traditional Grazing Incident Angle Small Angle X-ray Scattering (GISAXS) analysis. GTSAXS requires a well-focused grazing incident beam impinging on the top surface (near the far-edge) and the scattered beam to exit through the far-edge, below the horizon as shown in the figure. High energy x-rays are preferred to minimize absorption.  Our calculations show that the refraction and reflection effects can be ignored, thus facilitating the use of the simpler Born Approximation rather than the more complex Distorted Wave Born Approximation (DWBA) which is typically used for GISAXS analysis. With GTSAXS, it is possible to obtain reliable data at, above and below  qz = 0, a region not possible with GISAXS. A related technique, transmission SAXS (TSAXS), does not require the DWBA but rather demands hundred’s of exposures at different incident angles, complex data handling and is severely hampered by its limited q-range. With proper nurturing, we expect GTSAXS to become a viable methold for many future surface x-ray scattering measurements due to its advantages over GISAXS and TSAXS.[image: figure](Center) Scattering Geometry, GTSAXS scattering rods are below the axis and GISAXS above. (Right) SEM shows grating with 80 nm spacing & 160 nm features,  (Left) Scattering Intensity along the first-order scattering rod along with a fit. 


We will present GTSAXS results for two different silicon nanopatterns: (1) ﬁngerprint trenches and (2) straight gratings. In the ﬁrst example, the trenches are randomly oriented (in-plane powder) and in the second the gratings are all well aligned along a single direction. The advantages of GTSAXS will be discussed compared and contrasted with GISAXS and TSAXS.
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