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Steven G. Johnson is an assistant profes-
sor of applied mathematics at the Massachu-
setts Institute of Technology, where he previ-
ously received his doctoral degree in con-
densed-matter physics. He is the author or
co-author of nearly 80 papers on nanopho-
tonics, electromagnetism in media structured
on the scale of the wavelength, and his
thesis was published as a book

on the subject by Kluwer

in 2001. His interests

range from develop-

ment of semiana-

lytical models of

nanophotonic

systems, to de- \
sighing devices \..1
(such as hollow- -
core fibers for medi-

cal lasers), to high-
performance computa-
tion (with much of his soft-
ware available on the Web).

He is also known for his work

on the FFTW fast Fourier trans-
form li-brary, for which he received
the 1999 J.H. Wilkinson Prize for Nu-
merical Software.
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Photonic crystals are periodic dielectric struc-
tures in which light can behave much differently
than in a homogeneous medium. This talk gives
an overview of some of the interesting properties
and applications of these media, from switching in
subwavelength microcavities to slow-light de-

vices, to guiding light in air. However, some of
the most interesting and challenging prob-
lems occur when the periodicity is
disturbed, either by design or

£ by inevitable fabrication
i S imperfections. The talk
-

focuses especially on
small perturbations
that have important
effects, from slow-
light tapers to surface
roughness disorder, and
will show that many classic
perturbative approaches must
be rethought for high-contrast
nanophotonics. The combination of
strong periodicity with large field dis-
continuities at interfaces causes standard
methods to fail, but succumbs to new gener-
alizations, while some problems remain open.
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