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suggested in the Perspective “Mirror on the
wall: You're omnidirectional after all?”” by
Jonathan P. Dowling (Science’s Compass, 4
Dec., p. 1841). Also, their resulting product
design is not unique, although the specific
choice of tellurium and polystyrene as
coating materials may be.

With the use of thin-film design tools
commercially available, it is relatively easy
to design such “perfect” optical coatings us-
ing a broad range of coating materials.
Many companies, including Optical Coat-
ing Laboratory, Inc. (OCLI), have for 30
years or more manufactured multilayer di-
electric products that have the property of
reflecting at all angles over a span of wave-
lengths, but are not necessarily sold as “om-
nidirectional mirrors.” One such product we
sell is an “infrared blocking filter” (7).

The optical coating market is supplied
by many companies, with OCLI being
among the largest. We have found that up
to now there has not been a significant
demand for lossless omnidirectional re-
flectors. Mirrors that require high re-
flectance at high angles of incidence are
usually made using high-quality metal re-
flectors. The benefit of these mirrors may
be to awaken interest in this issue and
thereby lead to new applications for opti-
cal thin-film coatings.

James W, Seeser

Charles K. Carniglia
Optical Coating Laboratory, Inc., 2789 Northpoint
Parkway, Santa Rosa, CA 95407, USA. E-mail:
jim_seeser@ocli.com

Notes
1. The OCLI Web site is at www.ocli.com.

Response
In my Perspective, I gave the impression
that the idea was new in the photonic
band-gap and optics communities. In fact,
it was new to me and to several learned
experts on one-dimensional, periodic opti-
cal structures with whom I discussed the
paper at length. In particular, most of us in
this field were unaware of this structure,
and in fact thought its existence was im-
possible. Our error was to assume that a
proof denying the existence of an omnidi-
rectional photonic band gap in an infinite
periodic dielectric implied the nonexis-
tence of an omnidirectional reflector in a
finite quasi-periodic structure, for reasons
I outlined in my Perspective.
Nevertheless, after the publication of
the report by Fink er al. (John D.
Joannopoulos and his colleagues) and my
Perspective, I received several communica-
tions from various researchers, including
Seeser and Carniglia, to the effect that this
idea of an omnidirectional mirror had been
discussed before in various contexts. In
hindsight, I could now make a case that the
discovery of the existence of a one-dimen-
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sional, omnidirectional photonic band-gap
reflector of sorts has been made more or
less independently by (at least) the Mas-
sachusetts Institute of Technology (MIT)
group of Joannopoulos; the University of
Bath group of Philip Russell in the United
Kingdom; the University of California,
Los Angeles, group of Eli Yablonovitch;
the Belarus group of Sergey Gaponenko;
and a thin-film computer design program
at the OCLI laboratory of Seeser.

To the best of my current state of
knowledge, the MIT group were the first
to spell out in a compelling photonic band-
gap theoretical framework, both conditions
—mnecessary and sufficient—needed for
such a structure to occur. In addition, they
performed a convincing experiment
demonstrating the effect. Finally, they pub-
lished these results in a refereed journal ar-
ticle, which subsequently found a wide au-
dience. Perhaps the existence of such
structures in some form or another was
well known to a small minority, but a large
majority of the members of the optics
community were simply not aware of this
interesting and important result, or of the
complete set of conditions needed for it to
occur. The specifications of these precise
theoretical conditions—together with their
experimental implementation—are the pri-
mary novel scientific contributions of the
recent MIT paper, which I dare say most of
us in this community have received with
great enthusiasm.

Jonathan P. Dowling
NASA Jet Propulsion Laboratory, California Insti-
tute of Technology, Pasadena, CA 91109-8099,
USA. E-mail: jdowling@mail1.jpl.nasa.gov

Brown Dwarf Origins

In Alexander Hellemans’s article “Binaries
answer riddle of brown dwarf origins”
(News of the Week, 13 Nov., p. 1240), I
am quoted as saying that the G 196-3 bi-
nary system consisting of an M-type star
and a brown dwarf is “too young...for the
dwarf to have formed from an accretion
disk, like a planet” and that, “[b]ecause
the brown dwarf is so far away from the
star, fragmentation of a molecular cloud is
the most likely scenario for its formation.”

I would like to clarify that what I
meant was that the evidence collected by
Rafael Rebolo ef al. (Reports, 13 Nov., p.
1309) on G 196-3 and by E. L. Martin et
al. on CFHT-PI-18 (1), a binary consisting
of two brown dwarfs, indicates that brown
dwarf binary companions (to normal stars
or brown dwarfs) are more likely to form
by fragmentation than in an accretion
disk. In particular, the brown dwarf binary
companions in CFHT-P1-18 most certainly
formed by fragmentation, simply because
a brown dwarf is unlikely to have an ac-

VOL 283 12 FEBRUARY 1999

MILLIPORE

M;mk R ¢ e JIL |

1000 1200 1400 1600 1800 2000 2200 2400 2600
Mass [m/z)

Ingel digestion of “spot 223" of 2D gel
before and after ZipTipc)g

pure spectra

Now desalt femtomoles of
than 60
seconds with Millipore’s new

peptide in less
ZipTipcig  pipette tips  for
sample preparation. Elute your
2-4  pl of

acetonitrile/water. Ideal for

sample in

sample preparation prior to
Mass Spectroscopy.

Actual Size

C'l 8 resin

© 1998 Millipore Corporalion o an affit
ioted compaany. All rights reserved

To place an order or for more
information, call  800-MILLIPORE
or email ziptip@millipore.com.
In Europe fax +33 3.88.38.91.95.
(n Japan call (03] 5442-9716.
In Asia call {852] 2803-9Q111.

in Australia call 1 800 222 111.

www.millipore.com/ziptip

Circle No. 13 on Readers’ Service Card

939



EASIA Kits’

Europe’s Most
Trusted ELISA

Validated for Human

Serum and Plasma

e One or two plate ELISA format

e Manufactured under strict
I1SO9001 guidelines

e Lot- to- lot consistency

e Use of F(ab)’, fragments

e Well referenced in literature

e Standardized to NIBSC when available)

—-—Cl - —Q2
—-—C1 — —C4

00

1FN-gamma (1U/mL

—_—— Y ——— — — —

TNF-alpha (pg/mL)

A B C D E F G H 1
Production lot

Individual production lots were analyzed.
using 4 levels of control specimens according
to standard protocol. Inter-lot CV for all
controls ranged from 5.1-6.6% for IFN-y and
3.1-8.7% for TNF-a..

For research use only.

=)= BOSOURCE

(800) 242-0607 * FAX: (805) 987-3385
e-mail:tech.support@biosource.com
www.biosource.com

Circle No. 12 on Readers’ Service Card

SCIENCE'S COMPASS

cretion disk sufficiently massive to form
an object as massive as another brown
dwarf.

Ralph Neuhaeuser
Max Planck Institute for Extraterrestrial Physics,
Garching, Germany. E-mail: me@mpe.mpg.de

References
1. E.L Martin et al, Astrophys. J., in press.

Scientific Responsibility in
Global Climate Change
Research

Over the last few years, several “major
findings” in the area of global climate
change research have been retracted or
shown to be erroneous. The credibility of a
few others is still being challenged in the
literature. All of them were attempts to ex-
tract global climate change signals from
satellites that are either so new that we are
still learning how to use them or are so old
that sensors are continuously degrading,
orbits are declining, and the local observa-
tion time is drifting from one year to anoth-
er. So, to try to extract a signal of global
warming that, for example, is predicted to
be of less than 1°C per decade, with a sea-
level rise of 3 to 6 millimeters (mm) per
year and an increase in the growing season

in the Northern Hemisphere of about 1 day
a year is challenging, to say the least.

It’s no wonder then that when papers
come out saying, for example, that the sea
level is rising at the rate of 5.8 mm per
year (1), it is immediately taken by the me-
dia as “proof” of the onset of the much-
awaited response of the ocean to green-
house warming. This result was based on
the analysis of data from one of the altime-
ters on board the U.S.—French satellite
Topex-Poseidon. However, in less than a
year an error was found in one of the algo-
rithms. A joint paper, this time with the
French team, revised the estimate of global
sea-level rise over a 3-year period down to
zero (2). Today, after a more careful analy-
sis of both the altimeters on board the
satellite over a longer period (1992-1997),
one finds a positive trend of between 1 to
2 mm per year (3). The implications of
these differences are huge when one is try-
ing to predict when the Maldives or large
parts of Bangladesh will go underwater: in
50 years or 200 years?

During most of the last decade, a battle
has been raging between those who have
said that the 1990s are the warmest years
on record and those who have published
satellite data showing that the middle at-
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