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How
can you tell
the best from the rest?

The Best Science Films, Filmstrips,
and Videocassettes for Children,
Compiled and edited by Kathryn Wolff,
Joellen M. Fritsche, and Gary T. Todd
Cloth/156 pp./$12.95

The Best Science Books for Children,
Compiled and edited by Kathryn Wolff,
Elina N. Gross, and Joellen M. Fritsche
Cloth/c. 256 pp./$15.95/avail. July 1983

These new books include, respectively, expert evaluations of more
than 500 a/v items and more than 1,000 books in the sciences for
children ages 5-12. The books and films were picked from thousands
reviewed in AAAS’s Science Books & Films magazine. They have been
recommended by scientis s in the appropriate fields who have
reviewed them for their accuracy, completeness, clarity, and
appropriateness for various audiences. Listings are by subject
categories and include all the information you will need for ordering.
Both books have multiple indexes, making them easy to use.

Save money!

Order both volumes together for only $24.95. Regular price nearly
$29.

Send to: American Association for the Advancement of Science,
Prod. Mktg., Ste. 1055-G, 1101 Vermont Ave., NW, Wash., DC 20005.
Ask for a copy of our FREE Catalog of AAAS Reference Books on

Science Materials.

American Association for the Advancement of Science




entropy?

Reprint file

With Sci-Mate™ data management software and your microcomputer, you can
enhance your reprint file—by turning it into an easily accessible, personal data base.

Sci-Mate works because it's the first data management system designed especially
for reprints. Each citation you enter can be any length and can include any descriptive
notes you want to add. And you communicate with Sci-Mate in plain English!

When you need to locate an article, you're not limited by “keywords”™—you can search
by any characters, word, name, or phrase that might be anywhere in any entry. Your
searches are fast because Sci-Mate’s random access storage provides rapid retrieval.

If you need a bibliography on a specialized subject, you can print it out in minutes with
Sci-Mate, or you can integrate it into your existing word processing system. Sci-Mate
even generates reports to your specifications.

These are only a few of the features that make Sci-Mate invaluable. And it costs
just $540.

There’s also additional software that takes you through searches on DIALOG,
MEDLINE, ISI, and BRS even if you don't know the languages of those sys-
tems. With the Sci-Mate universal online searcher, you can immediately incor-
porate the results of your online searches into your Sci-Mate data manage-
ment system. Sci-Mate’s universal online searcher costs $440.

Purchase both at one time and pay $880—a $100 savings.

Find out how Sci-Mate can help reduce entropy in your reprint file—
call 800-523-4092, or mail the coupon below.

O
= [] Sci-Mate is just what I've Sci-Mate |
been looking for! Please |
I send me more information. i
| To order, call 800-523-4092. I
= name title |
l organization I
| address =
| city state/province I
l ZIP/postal code country I
{ area code telephone I
i = 2® |nstitute for Scientific Information® i
N D D 3501 Market Street, University City Science Center |
T | Philadelphia, PA 19104 US.A., Telephone: (215) 386-0100 1
(Sci-Mate is available for Apple Il, IBM PC, Vector 3 or 4, | Cable: SCINFO, Telex: 84-5305 ciesis 29-3049
TRS 80 model II, and CP/M-80 systems withstandard 8"disks.) .____________________-__I
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advancement of science, including the presentation of
minority or conflicting points of view, rather than by
publishing only material on which a consensus has been
reached. Accordingly, all articles published in Sci-
ence—including editorials, news and comment, and
book reviews—are signed and reflect the individual
views of the authors and not official points of view
adopted by the AAAS or the institutions with which the
authors are affiliated.
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Glass Fiber Communication

Rapid progress is being made in research, development, and applications
related to glass fiber communication systems. A number of companies are
active in this field, but at present the Bell System, including Bell Labora-
tories, is the leader. In February of this year, the Washington-New York
link of its Northeast Corridor Lightwave Communication System became
operational. Shortly thereafter, the Sacramento-San José link of a Sacra-
mento—San Diego system was placed in service. The remaining links in both
systems are under construction and will be completed in 1984 and 1985,
respectively. The communication capabilities of the links in service are
impressive, but recent disclosures of the progress of R & D indicate that the
capabilities of fiber systems can be improved by orders of magnitude.

The Washington—-New York link contains 30,000 miles of tiny glass fibers,
Communication through the fibers is by means of light pulses generated by
lasers that can turn on and off 90 million times a second. The fibers,
consisting mainly of pure SiO,, transmit light with a wavelength of 1.3
micrometers. In repeater stations every 4 miles, light is converted to electric
pulses that are amplified and then fed to lasers for injection of pulses into
the next section of the line.

One measure of the capabilities of the existing systems is that a pair of
fibers could transmit the entire Encyclopedia Britannica in 1 minute. But
recent announcements make it evident that greater achievements will be
forthcoming as a result of improvements in the fibers and especially in the
lasers. The starting material for the fiber is a thick-walled tube of silica
glass. During the manufacturing process, the tube is rotated while being
heated. A mixture of SiCly, GeCly, and O, is introduced into the hot tube
and SiO, and GeO, are formed and deposited on the inner surface of the
silica. With further heating, the tube collapses into a solid rod. Later, the
rod is pulled out into fibers with an outer diameter of 100 micrometers. The
inner core, with a diameter of 5 to 10 micrometers, has an index of
refraction greater than the remainder of the fiber. Light transmitted along
the fiber is confined to the core.

A key breakthrough has been the development at Bell Laboratories of
lasers that emit light which is practically monochromatic and free of side
bands. The speed of light is dependent on the wavelength. Confusing signals
would reach the detector from a source having a number of lines. At a
wavelength of 1.3 micrometers, the difference in velocity is minimal.
Hence, the earlier systems employing lasers with side bands were designed
to use that kind of light. However, the absorption curve of light in silica has
a minimum at about 1.55 micrometers that is considerably lower than the
minimum at 1.3 micrometers. Development of monochromatic lasers at 1.55
micrometers has opened that part of the spectrum for use in transmission.
With changes in the composition of the gallium-indium-arsenic-phosphorus
lasers, the emitted wavelength can be controlled. In principle, it will be
possible to transmit simultaneously hundreds of independent signals
through a fiber. At the same time, the attenuation of the light with distance
has decreased. This makes possible a much longer interval between
repeater stations. Improvements in the lasers also make possible the use of
shorter pulses. In one experiment conducted by Bell Laboratories, signals
were successfully transmitted at the rate of 420 million per second through
73 miles of fiber with no intervening repeater stations.

Most of the equipment developed for long-distance transmission is
applicable to local networks. Glass fiber loops have already been installed in
a number of cities, including Los Angeles. With further R & D, costs will
inevitably drop, and it will become practical to provide voice, data, and
video services to offices, shops, and homes. Ian Ross, president of Bell
Laboratories, has predicted that ultimately glass fibers carrying high-speed
digital signals will make interactive video in color as widespread as today’s
telephone service.—PHILIP H. ABELSON
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