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Revco products are designed, engineered the most out of - and into - your freezer. Whatever
and built to offer the maximum ULTra-Low® the demands of industry, science, medicine and
temperature storage in the minimum of floor space. research, Revco meets the challenge. And it's
But more than that, Revco’s ICS (Inventory been that way for nearly 40 years.

Control Systems) adapts all Revco units, present Choose from the widest variety of freezers

or new, to your specific storage requirements. that will satisfy your particular needs - upright and
Whether it's stacks and racks for uprights and chest freezers with capacities of 3 cu. ft. to 24 cu.
chests or field installable racks and baskets and ft. and temperature ranges of —35°C. to —100°C.
baskets on rails - Revco delivers. Make your next purchase a real investment with

To see how easy it is to maximize your Revco ULTra-Low® temperature equipment and a
storage capability call your nearest Revco dealer Revco Inventory Control System.
or write us direct for details on how best to get Revco’s versatility - a standard for the

industry.

For additional information and a copy of our new,
full-color catalog, contact: Curtin-Matheson,
Fisher Scientific, Scientific Products, VWR Scientific.

The world's leader in ULTra-Low® temperature equipment. In Canada: Canlab, Fisher Scientific, Ingram & Bell.
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1100 Memorial Drive, West Columbia, S.C. 29169
803/796-1700 TWX: 810-666-2130 Cable: Revco

Circle No. 25 on Readers’ Service Card




Cut density gradient spin time
with a Sorvall RC-5 centrifuge
and new SS-90 vertical rotor.

The Sorvall®* RC-5 refrigerated
superspeed centrifuge with an
Automatic Rate Controller is ideal
for density gradient work. The soft
start and soft stop characteristics
of the ARC prevent mixing of the
gradient at speeds between 0 and
1,000 rpm.

With this feature and the new
Sorvall® SS-90 vertical rotor, the
RC-5 provides high resolution with
reduced spin times. The rotor
holds the tube at a fixed angle of
0° while the gradient reorients
from horizontal to vertical. This

means the particle must travel
only the width of the tube, not the
length. It also improves resolution
by increasing the surface area and
reducing the depth of the starting
zone. In fact, the K factor calcu-
lated for the ultracentrifuge swing-
ing bucket rotor of comparable
volume is 265, while the K factor
for the SS-90 vertical rotor is 210.
And since the SS-90 holds 8 tubes
instead of 6, you can spin more
total volume.

The Sorvall® RC-5 also features
solid state speed and temperature

control systems, direct reading
tachometer and temperature
gauge, and an instrument panel
with convenient push-button con-
trols. And it accepts RC-2B as well
as RC-5 rotors. It is built with the
high quality and attention to detail
that have been characteristic of
Sorvall® centrifuges for years.

For more information on the
Sorvall® RC-5 centrifuge, just write
DuPont Instruments, Biomedical
Division, Room 35935, Wilming-
ton, DE 19898.

Du Pont Instruments
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The Gerard P. Kuiper Observatory
consists of a gyroscopically stabilized
91-centimeter telescope which
mounted in a converted C-141 trans-
port aircraft. The telescope is in the
cavity just forward of the left wing. The
observatory operates at an altitude in
excess of 12.5 kilometers for a period
of 8 hours or more. At this altitude the
observatory is above more than 99 per-
cent of the water vapor in the earth’s
atmosphere, so that observations can
be carried out at infrared wavelengths
between 30 and 300 micrometers which
are not accessible from the ground. See
page 723. [C. M. Gillespie, National
Aeronautics and Space Administration,
Ames Research Center, Moffett Field,
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MATERIALS

New realities in the world of
materials are rapidly changing the
way we live, now and in the future.
In MATERIALS: RENEWABLE
AND NONRENEWABLE
RESOURCES, some of the
country’s foremost authorities take
a probing look at these realities,
exploring national policy implica-
tions, energy constraints, environ-
mental concerns about materials
production and use, perspectives in

¢“. . . the prospects for
economic prosperity and
perhaps for peace in com-
ing decades will depend
on how the world adjusts
to new constraints and
new expectations . . .”’

from the Introduction

needs and supplies, high
technology materials, and renewa-
ble and reusable resources. The
result is rare and refreshing — a
detailed study that not only
identifies critical problems but also
presents the authors’ consensus
that, in principle, these problems
are solvable. This is avital collec-
tion of papers for anyone interested
in materials research, production,
supply, or use.

Retail $10.00 casebound,
$4.00 paperbound;

AAAS Member
$9.00 casebound,
$3.75 paperbound

TECHNOLOGIES

ELECTRONICS
Despite the range of phenomena
that have been discovered through
electronics research, most of
us are not prepared to take full
advantage of the electronic ad-

shaping
the

fufure vances that already are available
or are soon to come. Helping

Of our you to avoid future shock — and be
ready for the prospect that

World electronics technology increasingly

will govern the way we work,
play, and interact with the world

““It is clear that the
capability of some elec-
tronic devices . . . is de-
veloping more rapidly
than applications can
be conceived of and
introduced.”’

from the Introduction

THE NEW

around us — is a major goal of
ELECTRONICS: THE CONTINU-

ING REVOLUTION. This

TWO new important new addition to the

: AAAS compendium series ex-
CompendIO plores the past, present, and
f future role of electronics in such
rom diverse areas as banking, medi-

cine, communications, education,

defense, employment, and more.

, Be ready for tomorrow — order
your copy of ELECTRONICS today.

Retail $12.95 casebound,
$4.95 paperbound;
AAAS Member
$11.95 casebound,
$4.45 paperbound

/

Name

American Association for the Advancement of Science
1515 Massachusetts Avenue, N.W., Department D

[ casebound ($12.95 retail; $11.95 AAAS member)

[ casebound ($10.00 retail; $9.00 AAAS member)
[J Check enclosed (payable to AAAS)

Remittance must accompany member orders. Please allow 6-8 weeks for delivery.

Send your order to

\

Washington, D.C. 20005

ELECTRONICS
[J paperbound ($4.95 retail; $4.45 AAAS member)

MATERIALS
[ paperbound ($4.00 retail; $3.75 AAAS member)
[ Please bill me

Series and bulk
Address

State Zip

order information
available on request
City

/
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HP 9830A/B"USERS.

You're closer to the
world’s best desk top computer
than you think!

By adding INFOTEK’s
field proven accessories,
your 9830A/B will out-
perform any other general
purpose desk top system.

NEW! The FD-30S low cost Slave Drive
for the FD-30A. Multiple slaves can be
used with a single FD-30A so you can
increase on-line capacity in blocks of
305K bytes. Also, the FD-30S provides
one minute disk duplication under
program control or stand-alone.

NEW! BP-30 automatic buffered print-
ing. Your '30 will continue program

execution while driving a printer as a
background task under interrupt control.

Save $2,100
In our Word Processing Package
you get the EM-30, FD-30A,
FAST BASIC I and Il ROMS,
and the CP-30, including
software, for a special
package price of $10,850.

Other 9830A/B
Accessory Equipment

Completely compatible
with all 9830A/B conven-
tions, our units give your
system a combination of
speed and versatility
superior to any other desk
top computer...any make...
any model.

The cost is a fraction of what
you’d pay for any other approach
offering similar capabilities.

32,192-Byte Memory
Where more memory is important, the
user area may be increased to 32K bytes
with our EM-30...the first and only

é6,096-wcci>rtd men;ory tfor dthe ‘(91830z3/%3! HP 9830A/B with the Infotek FD-30 Mass Memory R s
ompared to newly introduced models -30 High Spee nterface.
sl e T Floppy Disk Memory ot e m ool
provides 8,192 bytes more user memory. : ¢ :
A truly significant increase in capacity! The FD-30A provides 305K bytes of S Henl B lock, Srovifies tine
N in 10-millisecond increments, is set or
With the 9830A/B, the EM-30 provides ~ Or-line data that can be searched 50 45 the QUTPUT and ENTER
9048 trare bokes b D times faster than your present cassette fat &
eed hf y§§ of 1l sisibd o li d system. Data throughput is actually THaE

Emrce enagr valc U ool e four times faster than the 9880A/B LP-30 Heavy Duty Line Printer. A 200
ol et Masds Memory. Best of all, no software line-per-minute, 132-column printer

modifications are required since the (128 character set is standard). Compar-
s kFAngrg‘:SSIé% gb?M(chl FD-30A obeys all cassette syntax. able in every way to the 9881A, except
t}rwleortr?acsl'mine instruction set wSthe IEI?’ The FD-30A is the optimum magnetic il e o
left off. These ROMS provide spectacu- memory for the 9830A/B. It has the CP-30 Correspondence-Quality
e D it tho otk Finoik ghput of right capacity, speed, and price. Character Printer. Provides 14 e_a_sily
your 9830A/B. For example, you can - changeable fonts including scientific
process arrays at speeds of 40,000 words Prices that you’ll appreciate symbols, [.)K’ German, Scandia, and
per second, attain an 1/O capability of EM-30 Memory, 16K Words ~ $4,600 }net £2.500 Cyrillic. Prints and plots at 45 cps.
10,000 bytes per second, greatly Less trade-in of HP 8K Words 1,100 ' Contact us direct or through our
increase the power of a 9880A/B disk FAST BASIC | ROM 675 representatives. Infotek products are
system, and print from a buffer while FAST BASIC Il ROM 525 sold and serviced through 33 offices in
compung, FASTBASIC | & Il as a set 1,050 the U.S. and 11 in other countries.
By providing 46 additional functions, FAST BASIC lll ROM 525
statements, and commands, the FAST FD-30A Mass Memory 33895 Let us show you how to make your '30
BASIC ROMS give your 9830A/B the FD-30S Slave Drive 1,780 the best desk top computer in the world.
most powerful BASIC language repertoir FD-30D Dual Drive System 4,900
short of $200,000 systems. RS-30 High S_peed RS 232C Interface 750
If you need FAST BASIC but don’t have 15338 Seal T|Dme CL|ockP 6 ggg Iinfotek

-30 Heavy Duty Line Printer :

enough unused ROM slots, don’t give CP-30 Character Print 3400 I EE
up! You can install‘our FAST BASIC PS-30 Pas:ri%aepre Ig:]nia/Reader 3.850 sys'e S
ROMS without losing any present capa- BP-30 Interrupt Service Printer /0 525 1400 N. BAXTER STREET « ANAHEIM, CALIF. 92806
blllty. Contact us, we 11 show you! FI-30 10K Byte/Sec TTL 1/0 395 (714) 956-9300 * TWX 910-591-2711
*A Product of Hewlett-Packard Company piEeesdicdo bupec U.S. and Worldwide Distributor Inquiries Are Invited.
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How we fitinto

Receptor Site Studies

Steroid Receptor Studies

Dihydrotestosterone, [1,2,4,5,6,7,16,17-3H(N)]-

Dihydrotestosterone, [1,2,4,5,6,7-3H(N)]-

Dexamethasone, [6,7-3H(N)]-

Estradiol, [2,4,6,7,16,17-3H]-

Estradiol, [2,4,6,7-3H]-

Prednisolone, [6,7-3H(N)]-

Progesterone, [1,2,6,7-3H(N)]-

Testosterone, [1,2,6,7,16,17-3H(N)]-

Triamcinolone acetonide, [6,7-3H(N)]-

R5020-3H (manufactured by New England
Nuclear under licensed agreement of
ROUSSEL UCLAF)

a-Adrenergic Receptor Studies
Dihydroergocryptine 9,10-[9,10-3H(N)]-

B-Adrenergic Receptor Studies

Dihydroalprenolol hydrochloride,
levo-[propyl-2,3-3H]-

Propranolol hydrochloride, DL-[3H(G)]-

Propranolol hydrochloride, levo-[4-3H(N)]-

Cholinergic Receptor Studies

Choline chloride, [methy!-*H]-

(QNB) Quinuclidinyl benzilate,
DL-[benzilic-4,4'-3H(N)]-

Tubocurarine chloride, dextro-[13'-3H(N)]-

B i v S T A e

Dopamine Receptor Studies
Dihydroxyphenylethylamine, 3,4-[ethy/-1-3H(N)]-
Dihydroxyphenylethylamine, 3,4-[ethy/-2-3H(N)]-
Haloperidol, [*H(G)]-

Spiroperidol, [1-phenyl-4-3H]-

Amino Acid Receptor Studies

Aminobutyric acid, y-[2,3-3H(N)]-

Glycine, [2-3H]-

Opiate Receptor Studies

Enkephalin (5-L-methionine), [tyrosy!-3,5-3H(N)]-

Enkephalin (5-L-leucine), [tyrosy/-3,5-3H(N)]-

Enkephalinamide (2-D-alanine-5-L-methionine),
[tyrosyl-ring-2 ,6-3H]-

Dihydromorphine, [7,8-3H(N)]-

Diazepam, [methy/-3H]-

This is not the end of our list of labeled
ligands. Call us for the current status of new
compounds in development.

New England Nuclear

549 Albany Street, Boston, Mass. 02118
Customer Service 617-482-9595

NEN Chemicals GmbH: D-6072 Dreieich, W. Germany,

Daimlerstrasse 23, Postfach 401240,
Telephone: (06103) 85034, Telex: 4-17993 NEN D

NEN Canada Ltd., 2453 46th Avenue, Lachine, Que. H8T 3C9,
Telephone: 514-636-4971, Telex: 05-821808
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When a company like Sony
creates a product like Betamax,
the business world takes notice.

And since we've already
got your attention, here's some-
thing to think about.

The same reusable
Betamax cassette (smaller than
an ordinary paperback book)
that delivers a top quality color
program to your home can also
deliver a sales pitch to your
customer.

A corporate message to
your employees.

Or a training session to
your branch offices.

All with an impact and
cost-efficiency that only tele-
vision can achieve.

If you think we're being
unrealistic, think again.

Video has already proven
itself as a business tool. A very
effective business tool. A tool
used daily, by hundreds of
profit-oriented companies, in
thousands of profitable ways.

We ought to know. We
practically invented corporate

video. From %" reel-to- reel edu-
cational systems. To U-matic
videocassettes, the industry
standard. To 1" high band
broadcasting equipment.

And when we say that
Betamax is the next big step in
video, we know whereof we
speak.

There’s no doubt about it.
Betamax in your home can be
very entertaining.

But Betamax in your busi-
ness can be very profitable.

Next time, we'll tell you how.

WE DIDN'T SPEND
MILLIONS ON BETAMAX JUST
FOR THE FUNOF IT.

Sony. Betamax, and U-matic are
registered trademarks of Sony Corporation.

SONY.

© 1977 Sony Corporation of America, 9 West 57th Street,
New York, N.Y. 10019.
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Products shown are:
SLO-260 Betamax Videocassette Recorder:
CVM-1250 Color Monitor.



The New
LKB Fraction Collector
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There is no mistake! The NEW LKB 2120 Vario Perpex Il Pump really is a fraction collector.

A new fraction collecting method

Each movement of the pump’s stepping motor
produces a signal which can be collected in the new
LKB RediRac fraction collector. Each signal means
a certain volume of liquid displaced by the pump
head. By simply dialling in on the preset counter of
RediRac you canselect precisely the fraction volume
you want; you collect precise-volume fractions, irre-
spective of changes in surface tension or applied
flow rate. / .

VarioPerpex II Pump is now
better than ever

In addition to the new fraction collecting fea-
ture, we have added to the popular VarioPerpex
Pump a button for immediately obtaining the maxi-
mum flow rate. With its wide range of variable flow
rates this makes VarioPerpex II Pump more than
ever the best you can buy.

The unique roller system
All LKB Perpex Pumps use the same unique
system, in which 6 freely-rotating rollers move

720 Circle No. 155 on Readers’ Service Card

around an inner driven one. This design gives you
minimum pulsation flow, since the increase in pres-
sure on the tubing occurs gradually.

freely-moving rollers

locking pin

tubing grooves driven roller

The drag on the tubing is so low that you do not
need clips or special tubing. You can use a variety
of tubing types and sizes - silicon rubber, T'ygon,
Viton - just pick the most suitable for you.

LKB family of Perpex Pumps

LKB 10200 Perpex Pump is a single-channel
pump, with up to 10 optional gearboxes available to
give flow rates of 0.013-800 ml/h.

LKB 2115 MultiPerpex Pump is a variable-
speed pump; its four channels and 3 different gear-
boxes give flow rates of 5-5,000 ml/h per channel.

LKB 2120 VarioPerpex II Pump provides vari-
able flow rates over the range 0.6-400 ml/h, with an
optional gearbox giving 0.2-104 ml/h.

LKB Instruments Inc.
12221 Parklawn Drive, Rockville, Maryland 20852
Tel: (301) 881-2510
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SCIENCE

Recombinant DNA

In 1973 new opportunities in genetic research had become apparent.
Enzymes had been discovered that permitted splitting and recombining
DNA at highly specific sites. The new techniques facilitated the prepara-
tion of comparatively large quantities of specific genes. More than 90 per-
cent of the recombinant DNA work involved use of the K-12 strain of
Escherichia coli, a nonpathogen. However, some of the molecular biolo-
gists early became concerned lest the new technique be misused. In
particular, some feared that unusual pathogenic forms of K-12 might be
created. Accordingly, the scientists imposed on themselves a moratorium
on certain types of recombinant DNA research.

The scientists, however, underestimated the publicity dynamite in DNA.
They did not foresee what the media could do with a topic laden with
emotion. They did not foresee that public alarm could lead toward what
some have called frightening legislation. The clamor reached a peak earlier
this year. During the growth phase, a small band of scientists were alone
in trying to avoid excessive regulation of their research.

During the past few months there has been a remarkable shift and crystal-
lization of opinion. Suddenly the molecular biologists have become nearly
unanimous in opposing features of the new federal legislation. They have
been joined by a large contingent of allies not engaged in recombinant DN A
research. These include the National Academy of Sciences and most of the
biological community. The American Society for Microbiology, whose
membership is especially capable of evaluating the risks of use of K-12, has
taken a leadership role. Its former president, H. O. Halvorson, has been
active and effective in a campaign directed at Congress. Seldom has Capitol
Hill received so many letters and visitations from scientists. In con-
sequence, action on legislation is temporarily in abeyance.

Mere concerted action of biological scientists would not alone have been
effective. What has changed the atmosphere has been the emergence of a
large amount of information about K-12. Some of this had been accumulated
over decades. Some comes as a result of experience during the past several
years of working with K-12 containing recombinant DNA. Much of this
information was summarized in a 13-page letter dated 14 April 1977 from
Roy Curtiss IIT of the University of Alabama to Donald Fredrickson, direc-
tor of the National Institutes of Health. Dr. Curtiss was one of the scientists
who had originally sounded warnings about recombinant DNA research.
After years of thorough and painstaking study, he had reluctantly convinced
himself that the dangers, if any, were minimal.

During June a broadly knowledgeable interdisciplinary group of about 50
met at Falmounth, Massachusetts, to plan further experiments aimed at
evaluating the safety problems. In the course of the meeting, evidence about
the extent of hazards of K-12 was presented. In a letter to Dr. Fredrickson
dated 14 July 1977, the chairman of the group, Dr. Sherwood L. Gorbach, of
Tufts University School of Medicine, wrote as follows:

The participants arrived at unanimous agreement that E. coli K-12 cannot be con-
verted into an epidemic pathogen by laboratory manipulations with DNA inserts. On
the basis of extensive studies already completed, it appears that E. coli K-12 does not
implant in the intestinal tract of man. There is no evidence that non-transmissible
plasmids can be spread from E. coli K-12 to other host bacteria within the gut.*
Finally, extensive studies in the laboratory to induce virulence in E. coli K-12 by
insertion of known plasmids and chromosomal segments coding for virulence factors,
using standard bacterial genetic techniques, have proven unsuccessful in producing a
fully pathogenic strain.

Public fears may yet overcome scientific judgment, and what many scien-
tists believe to be bad legislation may be enacted. However, the relevant
committee chairmen and their staffs are now fully aware of the new informa-
tion about K-12. During and after the current congressional recess a modi-
fied version of the legislation may emerge.—PHILIP H. ABELSON '

*Both Gorbach and Curtiss feel that more experimental evidence should be accumulated on
this point.
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Annual Meeting
Washington

12-17 February 1978

Following the success of the contributed-paper ses-
sions in' Denver, AAAS will again have such sessions at
its next Annual Meeting in Washington, D.C. (12-17
February 1978). Contributions must be submitted ac-
cording to the instructions given below, by 14 October
1977. All contributions must be submitted (and signed)
by a AAAS member or fellow (although this person need
not be one of the authors). Contributors will be in-
formed about where and when they will make their pre-
sentations in late November 1977. Contributed paper

Call for
Contributed
Papers

sessions will be of two types: slide sessions and poster
sessions. In the slide sessions each contributor will
have 15 minutes to present his material and entertain
questions; a 35-mm (2 X 2) slide projector will be avail-
able for use. In the poster sessions each contributor will
have a bulletin board on which to place text and graphic
material (of an oversized nature) for an extended period
of time so that he can discuss his work at length with all
interested parties. (See Science, 28 June 1974, page
1361).—ARTHUR HERSCHMAN

Instructions for Contributors

Type abstracts, using a clean (new)

ribbon, on ordinary white bond paper
(8.5 by 11 inches; 21.5 X 28 cm) accord-
ing to the format shown on the right (the
example is reduced to about one-half of
the linear dimension; your abstract will
be printed directly from your copy at
about two-thirds of its linear dimen-
sions). Indicate at the top of the page the
letter of the AAAS Section which comes
closest to your subject matter (a full list
will be found at the bottom of the con-
tents page of any issue of Science), as
well as two or three words which de-
scribe the subject. Also indicate whether
the paper is to be presented at a slide ses-
sion or a poster session.

It is very important to keep your ab-
stract within the limits of a 5-inch (12.7-
cm) square. If it is too wide, it will not be

printed (only title and author will be H
printed); if it is too long, it may be arbi- 3
trarily cut. Note that your original will be c
our camera-ready copy, so type and let- 8
ter as neatly as possible.

At the bottom of the page, left side, n

type the name and address of the person
who should be contacted regarding the
abstract (that is, the person we should
notify of where and when the pre-
sentation should be made). On the right
side, type the name and affiliation of the
AAAS member or fellow who is submit-
ting the abstract and have this person
sign the abstract. The privilege of sub-
mitting a contributed-paper abstract for
the Annual Meeting is limited to AAAS

Abstract submitted for the AAAS Annual Meeting in Washington
(12-17 February 1978).

AAAS Section nearest subject matter (letter)

Subject (in words)

Abstract is for session.
(poster or slide)

— § inches(12,7cm) f

Indent Five Spaces and Type Title in Upper and Lower
Case Letters and Underline. AUTHOR'S NAME (Institution in
Parentheses), SECOND AUTHOR (Institution).*

Skip a space and type abstract. The full width of the col-
umn of typed material should be 5 inches (12.7 cm) and must
not extend beyond that. Abstracts which are wider than this
will not be printed (only the title and authors will be prin-
ted). The total length of the material, from top of title

to bottom of footnotes, should not exceed 5 inches (12.7 cm);
material which takes up more than this space is subject to
arbitrary cutting. All special symbols and signs'which must
be hand lettered (e.g., ) should be rendered in reproduc—
ible black ink as clearly and carefully as possible. The
entire submission should be of camera-ready quality so that
it can be photographed, turned into a plate, and printed.

The printed abstract will be about 2/3 the size of the typed
version. Avoid paragraphing as this wastes space. However,
you may use your alloted space to neatly letter in equations
and diagrams, as you deem necessary,

2 Y
& Vvt

as indicated in this example.

*Skip a space and type footnotes. Author's names should be
in all upper case letters; institutions in upper and lower
case letters.

members or fellows.
Send the original together with two
copies of your abstract to: Full Name

Contributed papers Complete Address
AAAS Meetings Office

1776 Massachusetts Avenue, NW
Washington, D.C. 20036

NOT LATER THAN 14 OCTOBER 1977.
19 AUGUST 1977 749

Person to be contacted Submitted by AAAS member:
about abstract:
Type name of member

Type affiliation of member

(signature of member) <




Deadline for Nominations: 15 September 1977
AAAS-Newcomb Cleveland Prize: Contest Year Is Nearly Over

The deadline for nominations of papers for the AAAS-New-
comb Cleveland Prize is fast approaching. Readers are invited to
nominate papers published in the Reports section of Science from
3 September 1976 to 26 August 1977. The prize of $5000 and a
bronze medal is now given annually to the author of an outstanding
paper that is a first-time publication of the author’s own research.

Nominations must be typed and the following information pro-
vided: the title of the paper, issue in which it was published, au-
thor’s name, and a brief statement of justification for nomination.
Nominations should be submitted to AAAS-Newcomb Cleveland

Prize, AAAS, 1515 Massachusetts Avenue, NW, Washington,
D.C. 20005. Final selection will rest with a panel of distinguished
scientists appointed by the Board of Directors.

The award will be presented at a session of the annual meeting at
which the winner will be invited to present a scientific paper re-
viewing the field related to the prizewinning research. The review
paper will subsequently be published in Science. In cases of
multiple authorship, the prize will be divided equally between or
among the authors; the senior author will be invited to speak at the
annual meeting.

Reports

Detection of Lyman o Emission from the Saturnian Disk

and from the Ring System

Abstract. A rocket-borne spectrograph detected H I Lyman o emission from the
disk of Saturn and from the vicinity of the planet. The signal is consistent with an
emission brightness of 700 rayleighs for the disk and 200 rayleighs for the vicinity of
Saturn. The emission from the vicinity of the planet may be due to a hydrogen atmo-
sphere associated with the saturnian ring system.

Radiation of the type HI Lyman «
(1216 A) has been detected from only
one of the outer planets, namely Jupiter,
with a reported brightness on the order
of 2 kilorayleighs (I) [1 rayleigh (R) =
1047 photon cm™2 sec™! ster—!]. Reso-
nance scattering of solar Ly « and
charged particle excitation in the outer
atmosphere of Jupiter are thought to be
the principal mechanisms for this spec-
tral emission. It is reasonable to assume
that mechanisms that give rise to H I
emission in the jovian atmosphere may
also be operating in the atmosphere of
Saturn. This emission provides informa-
tion on both the excitation mechanisms
and the constituents of the upper atmo-
sphere. In addition, if there is an atmo-
sphere caused by outgassing from ring
material, Ly o« emission from the vicinity
of Saturn is an indicator. Finally, the val-
ues of the Ly « emissions are also of use
for the Mariner mission (Voyager) to Ju-
piter and Saturn, to be launched late in
the summer of 1977.

Since the solar radiation incident at
Saturn is smaller by a factor of 3.5 than
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that at Jupiter, one can expect a satur-
nian Ly « disk brightness of several hun-
dred rayleighs or less. This lower bright-
ness in addition to the fact that the satur-
nian disk subtends only 1/6 the solid
angle of Jupiter (both planets at opposi-
tion) results in an expected saturnian Ly
o flux at Earth that is more than 20 times
weaker than the Ly « radiation coming
from Jupiter. In addition, a strong Ly «
background signal (typically 1 to 3 kR)
due to terrestrial airglow makes detec-
tion of saturnian Ly « radiation even
more difficult.

A statistically significant detection of
Ly a emission from Saturn was ob-
tained, for the first time to our knowl-
edge, by a sounding rocket launched
from the White Sands Missile Range,
New Mexico, in March 1975. The rocket
carried a 36-cm telescope and a sensitive
spectrograph with a microchannel plate
detector and obtained far-ultraviolet
spectra (1160 to 1750 A) of Saturn and
two cool stars (o« Aur and « Boo). The
fine tracking capability of the telescope
made it possible to point to 1 arc sec and

permitted the use of very small spectro-
graph entrance apertures, thus reducing
the background signal due to Ly « radia-
tion from terrestrial airglow. A micro-
channel plate detection system made it
possible to observe all spectral elements
simultaneously and avoided the need for
spectral scanning. The improvement in
sensitivity of this instrument as com-
pared to the single-slit scanning spec-
trometers flown on earlier missions by
this laboratory was greater than a factor
of 20 at 1216 A (2).

The spectrograph, a dual-channel
Czerny Turner with a LiF prism (2), re-
corded the spectrum of the target with
one channel while the other channel
monitored the spectrum of the airglow
background over the same wavelength
range from an area in the sky with a di-
ameter of 58 arc sec, 400 arc sec away
from the target. Two entrance apertures
(diameters, 26 and 53 arc sec) were se-
lected in flight for the target channel;
their alternate use during the Saturn ob-
servation (5 seconds each, for a total ob-
serving time of 110 seconds) made it pos-
sible to distinguish between the spec-
trum emitted by the saturnian disk and
that emitted by the total disk-ring sys-
tem.

At the time of observation, Saturn’s
disk had an angular extent of 17 by 19 arc
sec; the outer edge of ring A had an ex-
tent of 43 by 19 arc sec. The ring inclina-
tion and the phase angle were 26° and 6°,
respectively, close to their maximum
values. The geometry of the various en-
trance apertures with respect to the sa-
turnian system at the time of observation
is shown in Fig. 1.

From the data of Fig. 2, we derive a
Ly « brightness of 700 R + 50 percent
for the saturnian disk and 200 R + 50
percent for the vicinity of the disk; we
did this by assuming that the source for
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LAST CHANCE

We're clearing out our stock of AAAS annual meeting audio-
tapes. This may be your last chance to buy tapes of the 1969-
1975 sessions.

We've cut prices by at least 30 percent. Sale prices are $12
a session for cassette recordings or $6 a session for reel-to-
reel tapes. (Annual meeting tapes are recorded in sessions:
Some tape titles have only one session; others might have two

798

Cassette Reel-to-Reel
Check enclosed Bill me
Total

or three.)

Over 100 tapes in other fields are also available at these

reduced prices. (Check the 1976 AAAS audiotapes brochure.)

Quantities are limited; send your order in right away!

Effects of Nutrition on Behavior: Studies in Animal and Man
“(Sessions I-11) 3-69.

Biology and Sociology of Violence (Sessions I-11) 24-69.
Problems in the Meaning of Death (Sessions I-11) 57-70.
Advances in Human Genetics and Their Impact on Society (Ses-
sions I-11) 61-70.

Chemistry of Learning and Memory (Sessions I-11) 70-70.
Smoking and Health (One Session) 103-71.

Scientific Aspects of Contraception (One Session) 118-71.
Fggts and Fiction with Regard to Sex Differences (One Session)
122-72.

Genetics and Human Disease (Sessions I-il) 130-72.

Human Learning Capacity in Neurobiological Perspective (Ses-
sions I-1V) 133-72

Genetics, Man and Society (Sessions I-11) 135-72.

Social Applications of Genetic Knowledge (One Session) 137-72.

Conceptions and Alleviations of Aggression and Violence (Ses-’

sions I-11) 139-72.

Man-Environment Relations and Health (Sessions 1-1V) 140-72.
Interdisciplinary Approaches to Community Health with Em-
phasis on Social Sciences and Mental Health (Sessions I-11)
145-72.

Psychodysleptics and Addiction: Marihuana (One Session)
165M-73.

Biomedical Aspects of Aging (Sessions [-1V) 171-74.

Ethical and Public Policy Issues in Amniocentesis and Biomedi-
cal Innovation (Session Il only) 176-74.

Food Additives: Beneficial or Deleterious? (One Session) 178-74.

Neurobiological Mechanisms of Adaptation and Behavior (Ses-
sions I-1V) 181-74.

New Developments in Brain Function for Speech Perception and
Production (One Session) 182-74.

Aging and the Quality of Life (One Session) 191-75.

Perceptual Systems: Images, Hallucinations, and Dreams (One
Session) 204-75.

Name
Address
City/State/Zip

Please send me a copy of 1976 AAAS audiotapes brochure.

Allow 6-8 weeks for delivery.

Mail to: AAAS Audiotapes, 1515 Massachusetts Avenue, N.W., Wash-
ington, D.C. 20005.

—_———————— e —————

. — —— — — — — — — — A — —— —y W S— o (S SSne W— — — AT TE S

BOOKS RECEIVED AND

BOOK ORDER SERVICE

(Continued from page 754)

128 pp., illus. Cloth, $6.95; paper, $2.95. The
Developing Child.

The Dragons of Eden. Speculations on the
Evolution of Human Intelligence. Carl Sagan.

‘Random, New York, 1977. xvi, 266 pp., illus.

$8.95.

Education, Social Science, and the Judicial
Process. Papers from a symposium, Feb.
1976. Ray C. Rist and Ronald J. Anson, Eds.
Teachers College Press (Columbia Universi-
ty), New York, 1977. xxiv, 130 pp. Paper,
$5.95. Policy Analysis and Education Series.

Effects of Noise on Man. G. J. Thiessen. Na-
tional Research Council of Canada, Ottawa,
1976. 92 pp. Paper, $2.50.

Elements of Set Theory. Herbert B. Ender-
ton. Academic Press, New York, 1977. xiv,
280 pp., illus. $12.95. To order this book,
circle No. 462 on Readers’ Service Card.

Engineering Implications of Chronic Materi-
als Scarcity. Papers from a conference, Henni-
ker, N.H., Aug. 1976. James L. Holt, Ed. Of-
fice of Technology Assessment, Washington,
D.C., 1977 (available from the Superintendent
of Documents, Washington, D.C.). x, 320 pp.,
illus. Paper, $3.75. Stock No. 052-003-00344-
9.

The Enterprise, Wisconsin, Radiation For-
est: Radioecological Studies. J. Zavitkovski,
Ed. Energy Research and Development Ad-
ministration, Oak Ridge, Tenn., 1977 (avail-
able as TID-26113-P2 from the National Tech-
nical Information Service, Springfield, Va.).
vi, 214 pp., illus. Paper, $7.50.

Environment: International Aspects. K.
Ananichev. Translated from the Russian edi-
tion (Moscow, 1976). Progress Publishers,
Moscow, 1976 (U.S. distributor, Imported
Publications, Chicago). 208 pp. Paper, $1.75.
Progress/Current Problems.

Environmental Pollution. Laurent Hodges.
Holt, Rinehart and Winston, New York, ed.
2, 1977. xvi, 496 pp., illus. $14.

Essential Concepts of Clinical Physiology.
James V. Lawry. Sinauer, Sunderland,
Mass., 1977. x, 246 pp., illus. Paper, $7.50.

Europe’s Giant Accelerator. The Story of
the CERN 400 GeV Proton Synchrotron.
Maurice Goldsmith and Edwin Shaw. Taylor
and Francis, London, 1977. x, 262 pp., illus.
£13.

Evolution. Theodosius Dobzhansky, Fran-
cisco J. Ayala, G. Ledyard Stebbins, and
James W. Valentine. Freeman, San Fran-
cisco, 1977. xvi, 572 pp., illus. $15.95.

Evolution. Jay M. Savage. Holt, Rinehart
and Winston, New York, ed. 3, 1977. viii, 184
pp., illus. Paper, $5.95. Modern Biology Se-
ries.

Family Formation Patterns and Health. An
International Collaborative Study in India,
Iran, Lebanon, Philippines, and Turkey. A.
R. Omran and C. C. Standley, Eds. World
Health Organization, Geneva, 1976 (U.S. dis-
tributor, Q Corporation, Albany, N.Y.). 564
pp., illus. Paper, $20.

Family Type and Fertility in India. Prafulla
C. Bebarta. Christopher Publishing House,
North Quincy, Mass., 1977. 148 pp. $8.95.

Festschrift in Honour of C. A. Hoare,
F.R.S., on the Occasion of His 85th Birthday.
London School of Hygiene and Tropical Med-
icine, London, 1977 (distributor, Dawson,
Folkestone, Kent, England). x, 200 pp., illus.
Paper, £5. Protozoology, vol. 3.
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(for immunoassay)

Aldosterone Estrogen (E1/E2)
Angiotensin | Human Chorionic
Angiotensin I} Somatomammotrophin
Cortisol Human Growth Hormone
Deoxycorticosterone Insulin
Diphenylhydantoin  Progesterone

Estradiol Prostaglandin Fza
Estriol Testosterone

Specific lot data, uses, characteristics, bibliography, and
storage information included in our technical folder—
yours for the asking.

New England Nuclear

North Billerica, Mass. 01862

Order Entry: 617-482-9595

RIA Technical Service: 617-667-2743
NEN Canada Ltd., Lachine, Quebec: NEN Chemicals GmbH, Dreieichenhain, W. Germany.
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fuss-free X-Y's

For OEM, Lab, Industry
Get accurate and reliable recordings from our versatile X-Y
recorders. 4 user-oriented models to fit your application:
Model 575 (OEM): Stripped-down, unique reliable design.
easily tailored to your OEM needs. Slew speed 45 in/sec
both axes: ultra-fast pen drop and more. Model 575 (Lab):
Adds on-board controls to above model—multi-range
switches, time base. remote zero, more. Model 530 (In-
dustry): Rugged. precision recorder that shows relationship
between two functions represented by DC or slowly chang-
ing AC voltages. or one variable function and time. Records
low level signals from any source. Model 540 (XYY'): Best
buy for recording two independent variables with respect to
time or to a third variable: one millivolt sensitivity. Get Bulletin
E500. Esterline Angus Instrument Corporation, Box 24000,
Indianapolis, IN 46224. Tel. 317-244-7611.
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New
Affi-Gel Blue

Removes albumin from serum.
Purifies enzymes.

Bio-Rad's Affi-Gel Blue, made by
coupling a blue dye to crosslinked Bio-Gel"
agarose beads, is a highly effective affinity
chromatography matrix —supplied ready-to-
use! Affi-Gel Blue's strong biospecific affinity
for nucleotide-requiring enzymes makes it
ideal for purifying kinases, dehydrogenases
and more than 30 other nucleotide-binding
enzymes.

Another major application for Affi-Gel
Blue is the removal of albumin from plasma
and serum. Using a simple column tech-
nique, Affi-Gel Blue will remove over 95%
of the albumin from serum — with little non-
specific adsorption of other serum proteins.
Thetwodimensionalelectrophoresis patterns
below show this clearly. The pattern on the
left, with the large band of albumin, is human
serum. The pattern on the right is that same
serum pool after passage through an Affi-
Gel Blue column.

Bio-Rad supplies Affi-Gel Bluein 50-100
mesh for albumin removal and 100-200 mesh
for enzyme purification. It costs only $49.50
for a 100 ml bottle of either mesh size, ready
to use.

Bulletin 1049 gives details. For your
copy, contact:

ad LR Laboratories

2200 Wright Avenue/Richmond, CA 94804
Phone (415) 234-4130
Also in: Rockville Centre, N.Y.;

Mississauga, Ontario; London; Milan;
Munich; Sao Paulo;Vienna.
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The problem is to get an accurate
measurement of radioactivity in a
sample when it's on a membrane
filter. Even when the filter is solu-
bilized in BRAY’S solution, for
example, the cpm may very poorly
indicate the actual recovery
indpm.

Our Applications Laboratory
compared various methods of
counting equivalent amounts of
tritiated DNA on membrane filters
and found dramatic differences in
recovery. One method yielded a
recovery of 99% using our
AQUASOL-2* Universal Cocktail.
Comparative data are contained in
Applications Note #19A, by
Dr. Yutaka Kobayashi and
Dr. Wayne Harris. Let us send it
to you. '

*Trademark

@ New England Nuclear

549 Albany Street, Boston, Mass. 02118
Customer Service 617-482-9595

NEN Chemicals GmbH: D-6072 Dreieich, W. Germany,
Daimlerstrasse 23, Postfach 401240, :
Telephone: (06103) 85034, Telex: 4-17993 NEN D

NEN Canada Ltd., 2453 46th Avenue, Lachine, Que. H8T 3C3,
Telephone: 514-636-4971, Telex: 05-821808
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Fundamental Mathematics. A Cultural Ap-
proach. A. Richard Polis and Earl M. L.
Beard. Harper and Row, New York, 1977.
xxii, 538 pp., illus. $14.95.

Fundamentals of  Chemistry. Rod
O’Connor. Harper and Row, New York, ed.
2, 1977. xvi, 906 pp., illus. + appendices.
$15.95.

Future Directions in the Management of
Cardiac Disease. A Bicentennial Viewpoint.
Papers from a conference, Aspen, Colo., Jan.
1976. John H. K. Vogel, Ed. Karger, Basel,
1977. vi, 144 pp., illus. $31.50. Advances in
Cardiology, vol. 20.

Hazards in the Chemical Laboratory. G. D.
Muir, Ed. Chemical Society, London, ed. 2,
1977. xviii, 474 pp. $14.

Histological Typing of Intestinal Tumours.
B. C. Morson in collaboration with L. H. So-
bin and others. World Health Organization,
Geneva, 1976 (U.S. distributor, Q Corpora-
tion, Albany, New York). 70 pp. + plates.
$32. International Histological Classification
of Tumours, No. 15.

The History of Life. A. Lee McAlester.
Prentice-Hall, Englewood Cliffs, N.J., ed. 2,
1977. viii, 168 pp., illus. Cloth, $8.95; paper,
$3.95. Prentice-Hall Foundations of Earth
Science Series.

How the Other Half Dies. The Real Reasons
for World Hunger. Susan George. Allanheld,
Osmun, Montclair, N.J., 1977. xx, 308 pp.
Cloth, $12.50; paper, $4.95.

Human Adaptability. A History and Com-
pendium of Research in the International Bio-
logical Programme. K. J. Collins and J. S.
Weiner. Taylor and Francis, London, and St.
Martin, New York, 1977. x, 356 pp. $25.

Human and Veterinary Nutrition. Geoffrey
H. Bourre, Ed. Karger, Basel, 1977. xii, 274
pp., illus. $69.25. World Review of Nutrition
and Dietetics, vol. 26.

Human Biology. An Introduction to Human
Evolution, Variation, Growth and Ecology.
G. A. Harrison, J. S. Weiner, J. M. Tanner,
and N. A. Barnicot with a chapter by V. Rey-
nolds. Oxford University Press, New York,
ed. 2, 1977. xiv, 500 pp., illus. Paper, $10.

If the Patient Is You (or Someone You Love).
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