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For all young people — and
for their elders who
want to keep up with
the latest develop-

ments in science

L INTRODUCING MODERN-
SCIENCE Books

Editorial Consultant, HELEN HALE

1. GASES AND PLASMAS. By PauL D.
THOMPSON. Covers the development of
the theory of gases and the latest in
plasma (ionized gas) research. $4.25

2. FUEL CELLS. By H. ArRTHUR KLEIN.
An introduction to the principles and
applications of fuel cells. $4.25

3. TRANSISTORS AND INTEGRATED
CIRCUITS. By DoNaLD C. LATHAM.
Step-by-step development of simplified
solid-state theory plus applications and
experiments. $4.50

4, EXCURSIONS INTO CHEMISTRY. By
JouN H. WoODBURN. A discussion of
the major branches of chemistry plus
suggested exploratory projects. $4.50

5. CRYOGENICS. By RICHARD J. ALLEN.
“The subject is clearly presented in rea-
sonably simple form . ..”

$3.95

—ALA Booklist

6. BIOLUMINESCENCE. By H. ARTHUR
KLEIN. “An interesting, well-written
exploration . . .”—Library Journgi

7. MASERS AND LASERS. By H. ARTHUR
KLEIN. “Supremely good . . . this book
is well worth owning.”—N. Y. Times

$3.95

8. BIONICS. By VINCENT MARTEKA. Ac-
counts of recent research in developing
mechanical and electronic devices
based on biological structures and sys-
tems. $4.25

9. CRYSTALS. By RaymMonND A. WOHL-
RABE. “An excellent treatment of crys-
tals from snowflakes to transistors.”
—The Science Teacher $3.5

10. METALS. By RAYMOND A. WOHLRABE.
“A concise and accurate investigation
. . ."=Starred Review, Library Jog;nsaé

RADIOISOTOPES. By JouN H. Woob-
BURN. “A thorough, excellent book...”
—Library Journal $3.50
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At your bookstore or from SN-4-67
J. B. LIPPINCOTT COMPANY

East Washington Square, Phila., Pa. 19105
Please send me postpaid a copy of the book(s)
whose number(s) | have circled below.

1 2 3 4 5 6 7 8 9 10 11
If not completely satisfied | can return any
book within 10 days for a full refund. I enclose
$. [ check [J money order

Address.

City. State______Zip____
L (N.Y., Cal., Pa., Tenn. add sales tax)
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Query

Dear Sir:

The tenth satellite of Saturn story
(SN: 1/14) contained a fact which
seems to have caused considerable re-
sponse from readers over here. The
story says: “The rings, recently esti-
mated to be less than one foot thick, lie
exactly in the plane . . .” I have had
literally dozens of letters from readers,
saying that it is impossible to measure
such a thickness at the distance Saturn
is from Earth. I wonder if you can
throw some light on it.

What I suspect is behind the state-
ment is that estimates have been made
on the basis of idealized models of the
belt system. It is quite feasible that as-
sumptions inherent in such a study
could yield answers of this order. How-
ever, I really would be grateful for any
references you have on the matter.

Nicholas Valery

News Editor
Science Journal
London, England

Response

Width of Saturn’s Rings

Naval Observatory

At the time of the December dis-
covery, the most recently estimated
value was less than one foot thick.
Most textbooks cite a figure of “no
more than 10 miles.”

At the distance of Saturn, of course,
the rings’ thickness cannot be measured
directly but can be estimated from the
fact that they do become invisible when
they are viewed edge-on. This is the
method by which the 10-mile figure
was reached in the late 19th century.
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Another way of estimating the thick-
ness is by the amount of sunlight scat-
tered by the particles composing the
rings. This is the method used by Drs.
Allan Cook and Fred Franklin of the
Smithsonian Astrophysical Observatory
in Cambridge, Mass.

The Smithsonian astronomers stud-
ied some 1,000 photographs of Saturn
taken from a South African Observa-
tory, measuring the brightness of the
planet and of the rings by photoelec-
tric means.

While the measurements were being
made, the rings, sun and earth changed
their relative positions. The measure-
ments thus gave information with
which calculations of the rings’ thick-
ness could be made more accurately
than was previously possible.

The astronomers found that the re-
lationship of length to width of the
rings was 356.4 million to one. The
rings are about 45,000 miles wide,
which works out to 0.66528 feet for
the thickness.

However, doubt has now been cast
on this figure by measurements made
this year on photographs taken in 1966
when the earth crossed the plane of
Saturn’s rings three times, on April 2,
Oct. 29 and Dec. 17, and by laboratory
experiments concerning the back scat-
tering of light from a variety of ma-
terials.

The  back-scattering experiments
showed a very rapid, and as yet unex-
plained, brightening at small angles
from a variety of materials tested.
These unexpected results cannot now
be attributed to the surface structure
of materials.

Since the photoelectric measure-
ments of the brightness of Saturn’s
rings are also made at small angles, the
Smithsonian astronomers are now tak-
ing another look not only at their origi-
nal photographs but also those made
last year.

One recent contribution concerning
Saturn’s rings that may help solve the
problem of how thick they actually are
is the finding that the ring material con-
sists of or is covered with frozen para-
formaldehyde.

Lawrence Mertz and Isaiah Coleman
of Block Associates, Cambridge, Mass.,
have observed the sunlight reflected
from Saturn in the infrared portion of
the spectrum. They found an absorp-
tion peak at 1.66 microns, which is not
consistent with the theory that the rings
consist of ice, but indicates parafor-
maldehyde.
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