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IRIS drives innovation in

rheology: interactive graphics
for data analysis, seamless
communication of data,
comparison with models and
more. Import data from any
source, shift, calculate
spectra, compare, store,
retrieve, and plot within
minutes.

IRIS allows the rheologist to pursue
his/her real mission: explore new materials
discover relaxation patterns, apply to
processes, be quantitative and reliable,
communicate results, explain and teach.

IRIS (new) predicts from molecular

theory: (a) tube dilation theory of T.
McLeish and coworkers and (b) molecular
stress function theory of M. Wagner-.
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HANDBOOK OF ELLIPSOMETRY

Harland G. Tompkins and
Eugene A.lrene (Eds.)

Another bookonellipsometry? Yes, and certainly a heartily wel-
comed one! To date, R M.A. Azzam’s and N.M. Bashara’s “Ellip-
sometry and polarized light” was one of the standard books in
this field, however, very technical and now already a quarter
century old. Therefore, in a rapidly developing field of physics,
it’s nottoo earlytoedita new textbook. The one presented here
has the advantage to provide a lot of background information
in text form to accommodate the researcher. Ellipsometry is a
rapidly growing spectroscopic method, widely used to measure
optical anisotropy, chemical composition, and the roughness
of surfaces. Already in the late 1800’s, Paul Drude identified
ellipsometry as a high precision method to measure the thick-
ness of optical films down to angstrom resolution. Fast data
transmission is via optical fibres today. They show a sophisti-
cated refractive index profile and the interaction of light when
entering and propagating in the fibre can only be investigated
by ellipsometry. The book also covers the topics of protein chip
technology and the materials science of semiconductor thin
films.

Thehandy 870 page bookis structuredintofour parts:
Theory, instrumentation, application, and emerging areas.
The individual two to four chapters in each part are written
by separate authors, experts in their field. Each chapter in the
book closes with a reference section and sometimes with sug-
gestions for further reading.

Starting from the Maxwell equations, part one intro-
duces the mathematical and physical formalisms required to
understand and calculate the optical effects in polarimetry.
The effect of reflection or transmission of light on its polar-
izationstateisoutlaid. Thenfollowsanexcursiontosolidstate
physics to relate the optical phenomena to the band model.
Finally, a whole chapter is dedicated to read spectroscopic
data and perform meaningful fits to experimental data to
extract materials parameters.

Part two is on instrumentation. First, the basic polar-
izing components are presented and how they interact with
a polarized light beam. The components are assembled to
form a polarimeter where the orientation angles are set by
hand. The next chapters treat more sophisticated ellipsome-
try with a rotating polarizer or analyzer and by photoelastic
modulators. Finally, multichannel (i.e. simultaneous multi-
wavelength) ellipsometry is described as an increasingly used
tool for the full characterisation of thin optical layers.

Part three presents critical reviews on applications of
ellipsometry.Sinceintheearly 6oiestransistors were grouped
on single Si chips, SiO, has played the role of a passivating
material. The measurement of the SiO,-layer thickness and
its properties for process control is a classical application of
ellipsometry. The second chapter in this part introduces the
concept of Generalized Ellipsometry. This concept comes into
play when characterising stratified media, biaxial films, and
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magneto-optical layers, as they are widely use in
contemporary storage media.

Finally, part four shows, where the
future development and application of ellipsom-
etry will go to. First, two spectroscopic tech-
niques operating at the extremes of the fre-
quency scale are described: VUV (vacuum
ultraviolet) ellipsometry which became impor-
tant for the design of thin films for the 157nm
photolithography and spectroscopic infrared
ellipsometry. The latter covers the wave number
range from 400 to 5000 cm™ by combining
Fourier transform spectroscopy with photomet-
ricellipsometry. The book concludes with a most
interesting survey on biosensors. This chapter
shows how thin and thick layers of biomaterial
interacting with smooth or rough substrates can
be characterized by ellipsometry, both for the

design of the sensors and the readout of the
information contained therein.

In summary, the book is highly recom-
mended for everybody who would like to know
more about a material than justits refractive index.
It guides the student who makes his or her first
steps in ellipsometry equally well as the scientist
who is a specialist in another field but uses ellip-
sometry as a tool for materials characterisation.
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