grees K.; in some cases superconductiv-
ity began at temperatures as high as
15 degrees. Two-element compounds
of these substances are not supercon-
ducting above one degree so the experi-
menters were entirely unprepared for
such high temperatures in the three-
element compounds.

The compounds are similar in chem-
ical constituents to the intercalation or
layered compounds that other experi-
menters have used in experiments aimed
at producing two-dimensional super-
conductivity (SN: 9/4/72, p. 140), but
the Bell Labs group says that they
should not be considered intercalation
compounds: They are “just the op-
posite,” says Matthias, “a clear-cut
three-dimensional array.” Crystallo-
graphically they have a hexagonal struc-
ture, another surprise: They are the
first noncubic structures to have such
high transition temperatures.

The discovery of superconducting
lithium titanium sulfides was announced
in the Feb. 25 SciENCE. Since that pa-
per was submitted, work has shown
that there is an “enormous variety of
similar compounds,” says Matthias. “We
have made a great number, and all
[transition temperatures] are that high
or higher.” He expresses optimism that
work with the compounds will lead to
transition temperatures somewhat high-
er than the present upper limit of 21
degrees K.

How high transition temperatures
may go is not yet clear, but Matthias
is not predicting any spectacular in-
crease. There are optimists who be-
lieve that substances can be found or
manufactured with superconducting
transition temperatures up to and in-
cluding the room-temperature range.
(This would make the use of supercon-
ductors in electrical devices more prac-
tical because it would remove the tech-
nological difficulties and the cost of the
extreme refrigeration now necessary.)
Matthias has always been scornful of
such ideas, and the debate between him
and the high-temperature proponents is
often acrimonious. He does not ex-
pect the current experiments to lead to
anything much above the extreme cry-
ogenic range where superconductivity
is now found.

But these are higher transition tem-
peratures than usual, and why they
should appear in these substances re-
mains to be set out in detail. One idea
considered at first was that the crystal-
lographic instability of the Li-Ti-S com-
pounds had something to do with it.
Since then, says Matthias, “we have
found a way to create a certain metas-
tability that is good enough,” and the
instability doesn’t seem so important
anymore. As the work progresses other
ideas are forming, and the group
hopes to be able to publish something
soon. O
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Five of top 10 science talent winners females

Science scholarship winners: (clockwise) Tabachnik, Horowitz and Landau.

Several trends were evident in this
year’s Westinghouse Science Talent
Search—the number of female winners
and the amount of independent research
in environmental effects on living orga-
nisms.

Nina Felice Tabachnik, a composer,
musician and published poet from Ben-
jamin N. Cardozo High School in Bay-
side, N.Y., was judged the nation’s top
high school scientist. She was one of
10 scholarship winners selected from
40 semifinalists (SN: 2/5/72, p. 89).
Their names were announced this week
in Washington in ceremonies climaxing
five days of activities planned for the
students. It was the first time since 1942
that a girl had won first place—now a
$10,000 scholarship; five of the ten
finalists were females.

Tabachnik worked on the effects of
automobile-exhaust pollution on plant
life. Her paper was titled “The Effects
of Aldehydes upon the Chlorophyll
Content of Euglena gracilis.”” She found
that from concentrations of 20,000 parts
per million down to 210 parts per mil-
lion, acetaldehyde and benzaldehyde
proved lethal to Euglena gracilis. At 52
parts per million, acetaldehyde pro-
duced a 14.7 percent decrease in chlo-
rophyll content per cell and benzalde-
hyde, a 64.7 percent decrease over a
two and one-half hour period. (As of
1966, actual environmental levels of
aldehydes sometimes reached 0.27 parts
per million). Tabachnik hopes to do
further research on sublethal effects of
current atmospheric concentration levels.

Five of the ten finalists were from
New York, including three from the
Bronx High School of Science. Both
$8,000 winners were mathematicians.

Tony Giordano Horowitz of Long
Island City, N.Y., studied mathematical
linguistics. He created what he believes
to be a workable algebraic model of the
syntax of language. Susan Eva Landau,
New York City, investigated the theory
of “perfect numbers”—numbers that
are one-half the sum of the numbers by
which they can be divided.

Of the three $6,000 scholarships win-
ners, two were from Memorial Senior
High School in Houston. Donald Jeffrey
Solomon did research in microbial ge-
netics. He studied the effects of nali-
dixic acid on the genetic behavior of
different strains of the bacterial spe-
cies, Escherichia coli. Holly Hyde Bird-
sall, also of Houston, studied the mod-
ification pattern of the DNA in certain
strains of bacteria. Alan Stuart Gren-
adir of Martin Van Buren High School,
Queens Village, N.Y., did research in
number theory. He attempted to extend
the generality of a theorem known as
the Mobius inversion formula.

Four students won $4,000 scholar-
ships: Jonathan Gershenzon of Holly-
wood High School, Los Angeles; Dora
Yuen-Kie Lee of the Bronx High School
of Science; Walter Philip Schiefele of
Northeast High School, Philadelphia;
and Denise Margaret Canfield of East
Leyden High School, Franklin Park,
Ill. Gershenzon’s paper entitled “Indi-
cator Plants of the Hillside Chaparral
Plant Association” differentiated and
classified groups of plants that compose
chaparral. Lee tried to prove that the
classic problems of trisecting the angle
and duplication of the cube are im-
possible to solve. Schiefele developed
a machine that could recognize the
numbers and arithmetic signs being
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drawn by a person using a special pen
attached to the machine. He also built
a small digital computer that was linked
to the machine. Canfield studied the
effects of molten potassium chlorate on
the tensile strength of soft glass.

Two alternates were named: James
Laurence Michel of Portland, Ore., and
David Albert Rudman of Bloomington,
Ind. Each of the 30 semifinalists re-
ceived $250 awards from Westinghouse
Educational Foundation.

In explaining the rationale of the
talent search, Edward G. Sherburne Jr.,
director of Science Service, said: “Do-
ing independent research is a far better
analogue of adult success than academic
achievement.” Science Service adminis-
ters the talent search for Westinghouse
under the direction of Dorothy Schriver.

David Axelrod, chairman of the
board of judges, said of this year’s 1,133
fully qualified entries: “The projects
continue the trend toward less abstract
work with more relevance to society.
Even the students involved in mathe-
matical research intend to end up in
some field of social significance.”

Seven hundred guests attended this
year’s announcement banquet. Lewis
M. Branscomb, director of the National
Bureau of Standards, was the keynote
speaker. Robert L. Wells, vice president
of Westinghouse, reminded the students
of the real relevance of scientific re-
search—relevance that becomes ap-
parent only when the esoteric concepts
are interpreted to the layman. He
pointed out that Albert Einstein was
able to make his highly difficult work
understandable to the layman. O

Longitudinal waves
from massive photons

The currently accepted theory of
electrodynamics is based on the as-
sumption that the photon, the light
particle, has no rest mass. Theories
can be built in which the photon does
have a rest mass, and some physi-
cists have looked for experimental ef-
fects of a massive photon (SN: 7/17/
71, p. 46).

Now comes a Russian contribution
to the massive-photon lore. In the Dec.
20 Jetp LETTERs M. E. Gertsensh-
tein suggests that the experiments of
Joseph Weber, which are believed
to be recording gravity waves, could
be recording a massive-photon effect.
If his results are accepted as gravity
waves, they raise serious cosmological
difficulties (SN: 3/4/72, p. 149).

The construction of Weber's detec-
tors is such, Gertsenshtein suggests,
that they could be recording longitud-
inal electromagnetic waves. Massless
photon electrodynamics allows only
transverse electromagnetic waves, but
a massive-photon theory could have
longitudinal ones. a
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TELLS HOW T0 SELL YOUR INVENTION

If you have an invention that you believe has merit,
write usat once for copy of copyrighted booklet “How
to Go About Selling Your Invention.”” We work with
manufacturers, and booklet reveals present markets,
qualities of a saleable invention, current royalty rates
being paid by manufacturers. Booklet is FREE, is
offered to encourage new ideas we might submit to
manufacturers.Just send name(no drawings please) to
Kessler Sales Corp., Dept. D-413, Fremont, Ohio 43420

METRIC THREADS

will no longer be a problem with METRIKIT.
Our Model M-1 METRIKIT assortment of over
200 pieces includes hex-headed regular metric
pitch cap screws 2.6mm to 10mm diameters, and
lengths to 50mm, plus nuts, flat washers and lock
washers. All kits packed in sturdy compartmented
polypropylene boxes.

METRIKIT M-1 $9.95 postpaid
(California residents add sales tax.)
Other METRIKITS available. Send for free catalog.
METRIC-AMERICAN, Box 12162, Oakland, Ca. 94604

BOOK ORDER SERVICE

For the convenient purchase of any U.S. book
in print you may avail yourself of Science
News Book Order Service, 1719 N St., N.W.,,
Washington, D.C. 20036. We pay posfoge Send
2|5|¢b2°"d""9 charge. Regular retail prices on
a oks.

COPIES MISSING
Keep your files of Science News complete
and up-to-date. Any missing issue may be
ordered by sending 25 cents per copy to:

SCIENCE NEWS

1719 N St.,, N.W., Washington, D.C. 20036
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of Exploring §
Outer Space e

All lmuscorzs, including this
superb 6-inch available

on easy terms -
Now it's easy to join the thousands of serious
amateurs_who have discovered the excitement
of exploring our mysterious universe. Your en-
joyment begins right from the start, yet the
challenges and rewards go on for years' And
it's a hobby that can be shared at modest cost.

Choose from a Full Range Of
DYNASCOPES® 4" Starting at $49.95

Picking a telescope to fit your needs and your
pocketbook is simple when you select a
DYNASCOPE — the same instruments used by
more than 150 schools, colleges and observ-
atories. Prices begin as low as $49.95, and
your satisfaction is guaranteed by a full-
refund warranty.
FASCINATING GUIDE
OURS FREE!
Read these valuable facts be-
fore buying any telescope. Mail
coupon or postcard for your
complimentary copy of this
helpful guide.
Criterion Manufacturing Co.
331 Church St., Hartford, Conn. 06101
® TM Registered U.S. Pat. Office

| CRITERION MANUFACTURING CO., _ Depr. NL 91
| 331 Church St., Hartford, Conn. 06101

| Please send your free Telescope Guide.
| Name
| Address
| city State
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NEW PRODUCTS - NEW

GIANT WEATHER BALLOONS
‘‘Balls of fun’ for kids,
traffic stoppers for stores,
terrific for amateur meteor-
ologists. Create a neigh-
borhood _sensation. Great
backyard fun. Exciting
beach attraction. Amateur
meteorologists use to meas-
ure cloud heights, wind
speed and temp. Made_ of

CE FAR
HEASI%%RTERS USA

Official fly-them-yourself
ook of paper airplanes

rom SCIENTIFIC
AMERIGANS ““1st In-
ternational Competition.*
Includes plans of all win-
ning entries, time-aloft
records, photos, technical
data, commentaries. Has
20 unusual designs on

heuy -duty

flate with vacuum cleaner

o; auto air hose; or locally available hellum for high
rise.

Stock No. 60,568Q (8’ 8i26) - ocooeomoaaao- §200 Ppd.
Stock No. 60,632Q (16° size) ____.________.. 7.00 Ppd.

tear-out. You won’t be-
lieve how some of them fly! Amusing, entertaining. 128
pages. 97 x 11

Stock No. 9391 $2.95 Ppd.
“STICK-PAPER AIRPLANES” BOOK
Stock No. 9427Q $4.95 Ppd.

HELIUM BALLOONS MAKE A "BALL”

Anytime there’s a balloon
the air is festive. Espe-
cially when the ‘‘air’” is
helium, which makes a
balloon perky and adven-
turous. Now here’s 25
times the fun—25 various
colored balloons of 4, 5, or
6” diameter when infiated.
With them, a pressurized
(300 1bs/sq. in.) can con-
taining 25 liters of helium
to inflate all 25. For adults or kids' parties, giveaways,

bazaars or just demonstrating ‘‘lighter than air.”” Hellum
18 2 safe non-toxic inert gas.
Stoek No. 71, 289Q oo oomomeocceomecaeeeee $3.00 Ppd.

TElESCOFE

See moon shots, orbits,
stars, phases of Venus,
planets close up. 60 to
180 power. Aluminized,
overcoated 3”-diam. f/10
primary mirror, ventilated
cell. Equatorial mount
with locks on both axes.
60x _eyepiece and mounted

3 ASTRONOMI

Barlow lens. 3x finder
telescope, hardwood trlpod

FREE: ‘‘Star Chart,” ‘“Handbook of the Heavens.”
stoeku )'(“E 85,050Q $32. 95
Stoek No. 80,1620 $59.50 Ppd.
Stock No. 85,105Q 4" $94.50 FOB
8tock No. 85.086Q $239.50 FOB

EDMUND

SCIENTIFIC CO.

ORDER BY STOCK NUMBER -

300 EDSCORP BLDG.
BARRINGTON, NEW JERSEY 08007
SEND CHECK OR MONEY ORDER - MONEY-BACK GUARANTEE

AMAZING NEW chlxol Engine KIT!
Thrill to the fun of build-
ing your own sea-through
motorized model of revo-
lutionary pistonlen type
engine only en-
gine experu thlnk eco-
nomically modifiable to
meet new pollution stand-
ards. Replaces piston, cyl-
inder, crank assemblies
with rotating discs (sec- R
tions removed for firing
chambers). Smaller than conventloml fewer parts, great-
er reliability, same speed w/less horsepower. Feat:
ﬂashing plugs rubber fan belt, stick-shift on-off
witch, Req V batt, (not incl).
No 7, 4240 (4'/:" 5 x 9') oo _-$6.75 Ppd.

| 148 PAGES! MORE THAN
| 4,000 UNUSUAL BARGAINS

Enormous varfety of telescopes, micro-
scopes, binoculars, magnets, magnifiers,
photo components, lenses, prisms, op-
tical instruments, parts, Science Fair
kits, projects and accessories. Write
for Free Catalog “Q’ Edmund Seien- !
tifie Co., 300 Edscorp Bar-
rington, New Jersoy 08007

Name
Address
| City State
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