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FIG. 3. (a) Lattice image of Si0O2/Si/Si0; sample, viewed in
1100) plan view. The sample was formed by anisotropic etching
of Siin KOH, followed by formation of a native oxide. Two
3i/Si0; interfaces are seen superimposed. (b) QUANTITEM
nap of the thickness of crystalline Si sandwiched between the
:wo SiG; lavers. Height represents sample thickness. This to-
>ographic map, deduced from {a) above. directly reveals the su-
serimposed roughness of the two Si/SiO; interfaces. Mote the
syramidal hillocks produced by the anisotropic etch.

(b)

FIG. 4. (a) Lattice image of Si/Geg 25Sip75/Si quantum well
structure, viewed in (110) cross section. (b) Map of ellipse
phase angle ¢, across the image shown in (a) above. Note the
variations in the Si region, indicating significant thickness
changes. Inset: schematic representation of the effect of com-
position on ¢,. The heavier GeSi causes ¢, to advance more
rapidly. The variation of thickness across the field of view
means that part of the change in ¢, is due to composition, pari
due to thickness change.
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Fig. 9. Third phantom
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and reconstruction.

subject to ) _ f(z) =vs(L), L€,
zel

a.1)

0L f(2) <, z€],

where J denotes a subset of Z* which is assumed known to contain the phantom (we
used I = {-30,-29,...,29,30}%).

To solve the linear program, we used an interior point solver called LOQO: see
[12]. The reconstructions are shown on the right-hand sides in Fig. 7-9. In the re-
constructions, each “dot” represents a lattice point having value 0, a “one” represents
a lattice point having value 1, and each “asterisk” represents a lattice point having a
value strictly between 0 and 1.

It is well known that interior point methods produce solutions that lie in the center
of the face of optimality [1]. This means that any variable which can be away from
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FIGURE 6. Phantom 3 of [14], and another set with the same X-rays in the
directions (1, 0), (0, 1), (1, 1)

<z < u, where A" and b’ are normalizations of A and b, and u is a corresponding upj
vector. This approach is particularly intriguing in the presence of noise. Then it |
a specific regularization whose solutions have an interpretation as best-approximatic
sense of maximum likelihood.

ill be interesting to see on the basis of real-world data ‘how much’ of the fractio
nents of any LP-based method mirrors non-uniqueness (and might hence be interpret
proportion of those solutions that contain the corresponding point) and what is rea
ifact introduced by the underlying relaxation. That there is at least a certain st
ce follows from the facts that there are instances of (1) which have a unique solut;
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F1GURE 1. Reconstruction of a 3D-phantom by a branch-and-bound algorithm
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Fi1G. 10. Absolute error for 3 (top), 4 (middle), and 5 (bottom) directions on instances of 50%
density for GreedyA (7 ), ImprovementA (), GreedyB (- ), ImprovementB (/ ), GreedyC (.* ), and
ImprovementC (). The abscissa depicts the number of variables in thousands at a quadratic scale
and the ordinate depicts the absolute error at a logarithmic scale.

For GreedyC only lines with error at most 2 occur, while for ImprovementC
a single instance with a line of error 5 came up. In contrast, GreedyA, GreedyB,
[mprovementA, and ImprovementB always have a couple of lines with a huge error (see
Figure 11). For instance, for GreedyA, ImprovementA, GreedyB, and ImprovementB
instances occurred with lines of error 67, 130, 109, and 66. These huge errors do seem
inappropriate in the physical application since it is more likely that many lines occur
with small error rather than with very large error.

SlAm T, Optim.
11 (2000),522-S46
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