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2] 1. A wave passing from a medium of refractive index z,
to one with refractive index #, 1
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% 2. The density variation across a surface is indicated by
shading in the left part and more quantitatively by the function
A(z) in the right pam..2 The reflectivity versus wave-vector
transfer % is related to the Fourier transform of the gradient of
the density, p’ (2).
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x=06/6; or k/k:
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3] 3. The geometry of reflection and refraction is shown in
the inset. The solid line shows Rp(x) versus x=6/6, whereas
the dashed line represents the approximation(4 %) 2 valid for
.1'>>1.2
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2] 4. The wave passes through a thin film of refractive index
n, and thickness @ between two media of refractive indices #g
and nz.l
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% 5. Calculated neutron reflectivity profile from a flat film
of a deuterated polystyrene(PS-d) with a thickness of 500 A
on a flat silicon wafer.?
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3%} 6. A multilayer thin film structure on a substrate.?
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%] 7. Calculated reflectivity profiles from the following surfaces.! (a) Flat surface of deuterated poly(methyl methacrylate) (PMMA-
d) infinite resolution, (b) Effect of finite resolution on (a) : ( ), 46/8=3% ; (----), 46/8=8%, (c) Effect of surface roughness on
(@) : (—), 0=10A; (=), 20 A ; (-+oor ), 30A, (d) A thin film of thickness 400 A (----), 600 A (—) of PMMA-d superimposed
on a quartz substrate, (e) The effect of resolution on reflection from a thin film : (—), A46/6=0; (——-) 46/6=3% ; (---+), 46/6=
8%, (f) The effect on rough surface on the reflection from a thin film : (—), gy =61,70 ; (), 0y =013=30 A ; (-++), 05;=30 A,
015=0.
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% 9. A schematic diagram of neutron reflection measure-

ment set—up.3

3%l 10. (top)Specular reflection measures the density varia-
tion across the surface. (bottom)Grazing incidence reflection
measures the structure within the surface plane.2
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273 11. Caleulated reflectivity profiles for three and five layers
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2 12. (top)Measured X-ray reflectivity profiles of a polysty-
rene (PS)/poly{bromostyrene) (PBrS) bilayers on a glass slide
as compared to a model fit : solid line, experimental data ;
dashed line, model fitted data.” The layer thickness was 40 nm
for PS and 31 nm for PBrS. The surface roughness was 1.0 nm
for PS and 0.7 nm for glass slide. The interface broadening was
1.0 nm. The wavelength of radiation source was 1.541 A. (bot-
tom)Measured X-ray reflectivity profiles of a PS/PBrS bilayer
before(solid line) and after annealing at 136 C for 180 min
(dashed line).
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% 13. Specular and non-specular (diffuse) reflectivity scans
from a 7.5 PS/PMMA bilayer film with 8.5 integral layer is-
lands.f The top curve is showing the average film thickness and
the beating between the 2 discrete thicknesses. In the bottom
curve, the long wavelength phase shifted oscillation is due to
steps of integral height, while the weaker rapid oscillation is due
to the conformality of the roughness of the top of the polymer
film with a roughness of substrate at very long wavelengths.
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2] 14. Neutron reflectivity profile of a poly(styrene-b-
deuterated methylmethacrylate) [P(S-b-d-MMA)] diblock co-
polymer film annealed on a silicon wafer for 72 hrs at 170 C
where the total copolymer molecular weight is ca. 30 k ITlu,7The
points are the measured reflectivity profiles, whereas the solid
line is the calculated reflectivity profile using the scattering
length density profile shown in the inset.
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%] 15. X-ray reflectivity data of a liquid crystal molecule at
various temperatures . 7, the measurement temperature ; Ty,
phase transition t.emperature.2 The reflectivity data showing
structure around k,/k, g=1 and 0.5 correspond the smectic
layering irrespective of molecular orientation and polarized
smectic layering, respectively.
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%l 16. X-ray reflectivity profile 80CB liquid crystal molecule
in the nematic phase (left) and the corresponding density pro-
file (right).2 This is considered as the response in the nematic
phase to smectic layering imposed by the first top layers.
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