
25 January 1974 
Vol. 183, No. 4122 

4 - II ,  t>&ifr 
4,,- ,, 4 44. 

-t 

- - ? ?4 



The 121M Amino Acid Analyzer 

runs samples as small as 0.1 nmole 
This new Beckman Amino Acid Analyzer offers the 
important advantages of microcolumn operation- 
rapid, high sensitivity analyses, less sample volume, 
and 1/10 the reagent consumption of conventional 
systems. 

With its microbore (2.8 mm) columns, the 
Model 121M can analyze samples as small as 0.1 
nanomole per component. That's 20 times the sensi- 
tivity of our Model 121 Analyzer which uses conven -________ 

tional bore (9.0 mm) columns. Model 121M sample 
volume can be as little as 20 l, an important plus 
when only a limited amount of sample is available. 
And, a typical hydrolyzate run takes only 90 minutes 
at conventional column pressures. 

The fully automatic Model 121M will analyze up 
to 72 samples without operator attention. You can get 
computed results, too-in concentration, percent 
concentration, molar ratio, and 440/570 nm ratio-by 
adding the new Beckman System AA Computing 
Integrator. 

Let us send you full information on the 121M. 
Write Spinco Division, Beckman Instruments, Inc., 

1117 California Avenue, Palo Alto, Calif. 94304. 

...in as little as 
90 minutes 

INSTRUMENTS, INC. 
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A 100-watt bulb consumes as much power as 
the magnet in our NMR Spectrometers. 

The Model R32 NMR Spectrom- 
eter is the first high-field instru- 
ment designed with the chemist 
in mind. This 90 MHz Spectrom- 
eter for H, 9F and 3P studies 
combines rugged construction, 
high stability and ease of oper- 

  ation. A Triple Resonance Ac- 
,,4?,  a?< cessory provides automatic 

,, ',, field frequency lock and makes 
double resonance experiments 
such as spin tickling and IN- 
DOR part of the day's routine. 

Variable temperature oper- 
ation down to -100 ec s 
achieved without the use of 
liquid nitrogen. 

Since Perkin-Elmer's entire 
line of NMR Spectrometers em- 
ploys permanent magnets, the 
only power required for the 
magnet is for thermostatting 
and supplying the Golay coils*. 

They need no troublesome 
cooling water and no noisy 
water refrigerator. 

In fact, the savings in oper- 
ating costs alone could pay for 
the cost of the instrument in as 
little as 7 years. 

But economical operation is 
Model R24A. 60 MHz H NMR 5pec- only one of the many benefits Model R26. New C FT NMR 5pec- 
trometer Digital sweep X-Y recording you get with our permanent trometer. 10 mm sample tube. Built-in 
system. Best buy in low-cost field. 

magnet Spectrometers. Others pulse unit. Greatest bargain in c NMR, 
Model R22.90 MHz multi-nuclear NMR are: unmatched resolution 

Model R12. Versatile 60 MHz NMR 
Spectrometer. Features cw as well as stability; amazing ease of set- 5pectrometer. can be equipped to 
FT capabilities. up; and high throughput. solve the most demanding NMR 

If you are planning to add. to problems. 
your current NMR capabilities 
or just getting into NMR, it will 
pay you to get more informa- - '-s-- 

tion on the entire Perkin-Elmer 
line of permanent magnet NMR 
Spectrometers. 

Instrument Division, Perkin- 
Elmer Corporation, Main Av- 
enue, Norwalk, Conn. 06856. 
Pericin-Eimer paieni numbers 3,515,979 and 3,622,869. 

IERKI N-ELM ER 
Committed to helping your samples tell you more. 
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40000 scientifiques 
achetent chaque mois 

'La Recherche' 
10000 d'entre eux 

ne sont pas franais 

/ 

Ct 
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If LA RECHERCHE has an international readership, it's probably simply because 
its contents is international. You'll find well known French authors in LA RECHERCHE: 

E. Baulieu, F. Jacob, P. Jacquinot, F. Morel, X. Le Pichon, A. Lerol-Gourhan, 
L. Lllboutry, J. Monod, C. Ropartz, Oh. Thibault among many others. But you'll also 

find articles by H. Alfvn, J.E. Cleaver, Hong Yee Chiu, Th. Dobzhansky, G. Natta, 
0. Morgenstern, C. Ponnamperuma, D.W. Sciama, J. Tuck, S. Uyeda... 

Enough name-dropping. Distinguished names are not sufficient to make a good 
publication. (Some of our predecessors prove this.) Written by scientists for scientists, 

LA RECHERCHE covers everything from biochemistry to astrophysics. But it does 
not stop at doling out monthly slices of a cake baked of arbitrarily selected 

"good" articles. 
You see, we think that LA RECHERCHE is the best interdisciplinary monthly. 

But, as its publishers, we have our prejudices. 
What do you think? Even if your French is a little rusty, you can judge for yourself 

- free of charge - over a period of 3 months. All you need to do is fill in and return 
the coupon below. 

Special offer 
limited to residents of United States 

Name 

I wish to receive the next 3 issues of 
LA RECHERCHE om a trial basis. If 

Address 
interested, I'll settle your invoice om 
receipt of the third issue and benefit 

from the special subscription rate 
of $ 17 instead of the usual $ 23 for a 

z year's volume of 11 issues. Otherwise 
U) I'll keep the 3 issues received at no 

Mall to LA RECIIERCHE, 4, place de I'Od6on, 75006 ParIs, France. charge to me. 
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The expanding UNIVERSAL. 

There is no microscope technique in use today, nor A complete world of great Zeiss Optics sheds new 
is there likely to be tomorrow, that cannot be performed with light on your work in: 
the Z Ass Universal, even if you bought one two decades ago. MEDICINE-BIOLOGY-METALLOGRAPHY 
And there is no micro cope that requires such a minimum MICROELECTRONICS-CHEMISTRY 
exchange of components when switching from one method or whatever your discipline may be. 
to any other-none so easy to do it with. There is only one A whole panorama of information is contained in our 
other microscope as versatile: the revolutionary new Zeiss 26-page color brochure. Send for your copy: Carl Zeiss, Inc., 
Axiomat. But then, the Axiomat costs much more. 444 Fifth Avenue, New York, New York 10018, Or telephone 

A constantly expanding universe of major accessories (212) 736-6070. 
for photomicrography, photomacrography, cinematography In Canada: 45 Valleybrook Drive, Don Mills 405, Ont., 
and TV, photometry, quantitative stereometric image analysis, M3B 2S6. Or phone (416) 449-4660. 
or anything else. Nationwide service. 

BRANCH OFFICES: BOSTON, CHICAGO, COLuMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, 0. C. 
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Introducing a 

nfl ge with a hand 
- - - 

- ?s..9 - '.....y . U pa-n get a good grip for - . the sample from the-b,o dy heat of 
yourself. We) now have a metal ; < - - your hand - - 

handle for our Microliter? SyrInge It comes IR 5 d and 10 I. capac- 
You can have the high qualIty Itles plus a replaceable needle - 

precisionsyring a you ye been used - - 

to--w-ith-a handle that makes It For lIterature and prices, write 
easie-r to hold at- .. ------ti--..--i-e to Hamilton Company, Post 0-ff ice 

The handle i the bat Box 17500 Reno Nevada 89510. 
ance, helps prevent the syringe 
plungerfrom bending, and protects 

- ' 



TheTotal Irformance R)cket Slide Rule Computer! 
Solves advanced scientific/engineering problems 
wfth split-second accuracx 

Forget everything you've read FULLY ADDRESSABLE Accumatic 999 is manufactured to 
or heard about previous calculators. MEMORY BANK Lloyd's specifications by one of 
This phenomenal multi-function In addition to its "display" reg- America's leading aero-space engi- 
instrument from Lloyd's does more ister and its separate "constant" neering companies: Rockwell 
than just add, subtract, multiply and register, the Accumatic 999 has a International. And the Lloyd's one- 
divide. Its built-in capacity also fully addressable memory bank that year warranty on this product is 
includes almost every conceivable is the most advanced available to further assurance that your pur- 
slide rule function-plus a few that date. An (m+x2) key automatically chase is backed by a leading 
ordinary slide rules can't perform at squares a number and enters it into company in the consumer 
all! It's really the ultimate calculator memory-very handy for finding the electronics field. 
value for the scientist, engineer, hypotenuse of a right triangle when HOW MUCH DOES IT COST? 
mathematician, accountant, teacher, the other 2 sides are known. It also If you've been shopping around 
or any math-using professional. has 5 additional memory keys to for a slide rule calculator, you 

Just look at the versatile perform other memory functions. probably know by now that you 
capabilities that this remarkable WIDEST VERSATILITY would have to pay at least $300 for 
computer puts in the palm of your With: Pi (in) key; multi-purpose an instrument like the Accumatic 
hand: clear (C) key; data recovery key 999. But through Lloyd's we are 

(DR); change sign key (?/-); eight able to offer you this total perform- 
TRIGONOMETRIC digit Digitron? display (superior in ance calculator at a remarkably 
FUNCTIONS IN DEGREES legibility to LED'S); overflow and low price. 
OR RADIANS negative number indicators; wrap- 

The Accumaticm 999 can in- around decimal; and more. 
stantly give you the sine, cosine, or AC/DC OPERATION 
tangent of any angle, as well as the The Accumatic 999 operates off ONLY 
inverse of any of these functions. 4 long-life alkaline rechargeable 
(i.e. arc sine, etc.) And an exclusive batteries. And a combination AC KU KU NT 
degree/radian conversion switch adapter and battery charger lets you 
allows you to compute in radians as save the batteries and run the instru- 
well as degrees-a feature unavail- ment off 120 volt AC house current 
able on most other slide rule when you're near an outlet. AC 
calculators. adapter/charger and batteries are Batteries, AC adapter/charger, 
EXPONENTIAL FUNCTIONS included with the unit. comprehensive instruction manual, 

Natural logarithms (In xl, natural WHO MAKES THE and a handsome padded carrying 
antilogarithms (e'), common loga- ACCUMATIC 999? case are all included in the total 
rithms (log x), common anti- If accuracy and reliability are of purchase price. 
logarithms (10'), square critical importance in your 
roots (/X), reciprocals (i), professional computations,  N 
and powers of numbers it should reassure 
() are all easily 
computed on the 
Accumatic 999 
at the touch 
of a button. - . Delivery! 

lease rush me_______________ I 
I Lloyd's Accumatictm 

999 calculators @ 
$199.95 each, com- 
plete with batteries, 
AC adapter, and case 

33/4 >  xi" - / I full payment I 
/ (Add $2.75 for handling and shipping. N.J. residents add 

5/, tax.) I understand that if 
/ am not absolutely satisfied, I may 

return my purchase within 15 days 
/for an immediate FULL REFUND. 

- ,.-..... Make check or money order payable to: 
us in-Whyte Co. Allow 2 weeks for 

Zip 

- ,,. 224 Midiand Avenue Saddle Brook, N.J. 07662 
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Roche Diagnostics announces... 

a major breakthrough 
in biochemistry 

made possible by NEW 

FLU 
(fi uorescam me) 

reagent for assaying primary amines in the picomole range 

a reagent For amino acid and peptide assay, FLURAM is approximately 500 
times more sensitive than ninhydrin depending on methodology 

of great sensitivity employed; it has detected as little as 50 piComoles of an amino acid. 
One obvious advantage of this degree of sensitivity is that very small 
amounts of material are needed for assay. 

an assay of Primary amine solutions are buffered appropriately; FLU RAM, dis- 
simplicity solved in acetone (or other water-miscible, nonhydroxylic solvents) is 

great added; in seconds at room temperature the reaction is complete, and 
excess reagent is hydrolyzed rapidly; the fluorophors formed are 
stable for several hours under conditions of assay; fluorescence is 
proportional to amine concentration. 

Linearity of fluores- 
cence with various 
amounts of arginine 10 
applied to the short 
columnoftheamino < 0 
acid analyzer.  8 
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TOTAL FLUOROMETRIC AMINO ACID ANALYSIS (500 picomoles) 

adapts readily 
4 

to automation 
Single column chromato- 
graphic separation of a 
standard amino acid mixture 
containing 500 picomoles 
each of neutral, acidic and 
basic amino acids. The fall 
and rise in baseline is due to 
the introduction and termina- 
tion of N-chlorosuccinimide 

- (lxlO-4MinOO5MHCI)into 
- - the stream for proline 

detection. 

220 200 lao io 140 120 100 ec eo 40 20 0 secondary 

TIME (MINUTESI 

amino acids are 

Although FLURAM does not react directly with proline and other easily converted 

secondary amino acids, by introducing a simple intermediate step to detectable 

these substances can be converted to primary amines which are 
detectable with FLU RAM. primary amines 

FLURAM can be used in aqueous solution, in organic solvents and adaptable to varied 

on solids. On thin layer chromatog rams it has been used as a spray procedures 

to detect amino acids and peptides. analytical 

Because FLURAM reacts with primary amines to yield highly fluores- present range of 

cent derivatives, it is uniquely suited for both manual and automated 
microanalysis of many biologically important compounds such as application is wide; 

amino acids, peptides, proteins, catecholamines, amino sugars, oxy- 
tocin and vasopressin. Other applications of FLURAM currently being potential unknown 

explored include peptide sequencing, genetic studies, assay of pro- 
teolytic activity of enzymes, monitoring for completeness of coupling 
reactions in peptide synthesis and labeling of proteins. The enormous 
range of potential applications for FLU RAM should expand knowledge 
in the field of molecular biology and find eventual value in clinical 
medicine. 

---???minm, 
I ROCHEDIAGNOSTIC5-Dept.TC Ci 

Division of Hoffman n-La Roche Inc. I 
Nutley, NewJersey 07110 FLURI I 

I Gentlemen: I 
I El I would like to purchase FLU RAM'TM from one of the following distributors I 
I at the published list price of $16 per 100mg (Item 43023) and $120 per 1 Gm I 
i (1tem43026).Size .Numberofvials .Totalprice$ . I 

Sole distributors: 
El American instrument Company (Aminco) El Standard Scientific 
El Fisher Scientific El VWR Scientific ROCHE DIAGNOSTICS Scientific Products Division of Hoffmann-La Roche Inc. 

I Please send me further information on FLURAM. Nutley, New Jersey 07110 
I am interested in using FLURAM reagent in_________________________ I 
I ___________________________ I 
I I 
I Name___________________________________________________________________ I 
I _________________________ I 

Position________________________________________________________________________ 
Institution 

I Address I 
I City State Zip Code____________ 

I 1JR1 
L??J 
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The following reprints are available for 25 per copy. Minimum order of $2.50. 
Check or money order, no cash. 

Environment 

260) R. E. Lee, Jr., "The Size of Suspended Particulate Matter in Air" 10 Nov. 1972 
277) A. H. Hawley, "Ecology and Population," 23 March 1973 
280) R. I. Dubos, "Humanizing the Earth," 23 Feb. 1973 
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Man and Technology 

253) J. R. Cole and S. Cole, "The Ortega Hypothesis," 27 Oct. 1972 
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286) J. Haberer, "Politicalization in Science," 17 Nov. 1972 
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Physics and Space Research 

252) R. L. Cohen, "M6ssbauer Spectroscopy: Recent Developments," 24 Nov. 1972 
272) I. I. Shapiro et al., "Lunar Topography: Global Determination by Radar," 1 Dec. 1972 
281) D. L. Anderson and T. C. Hanks, "Is the Moon Hot or Cold?," 22 Dec. 1972 
287) E. K. Gibson and W. G. Moore, "The Apollo 16 Lunar Samples," 5 Jan. 1973 - 

295) K. L. Nordtvedt, Jr., "Gravitation Theory: Empirical Status from Solar System Experiments," 15 Dec. 1972 
296) T. L. Saaty, "Operations Research: Some Contributions to Mathematics," 8 Dec. 1972 
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Biochemistry and Chemistry 

256) M. F. Hawthorne and G. B. Dunks, "Metallocarboranes That Exhibit Novel Chemical Features." 3 Nov. 1972 
261) J. P. Lowe, "The Barrier to Internal Rotation in Ethane," 9 Feb. 1973 
268) D. Robson, "Isospin in Nuclei," 12 Jan. 1973 
269) R. H. Daivs, "Metabolite Distribution in Cells," 24 Nov. 1972 
275) P. B. Weisz, "Diffusion and Chemical Transformation," 2 Feb. 1973 
291) P. Lauger, "Carrier-Mediated Ion Transport," 6 Oct. 1972 
265) J. R. Porter, "Louis Pasteur Sesquicentennial (1822- 1972)," 22 Dec. 1972 
267) R. Protsch and R. Berger, "Earliest Radiocarbon Dates for Domesticated Animals," 19 Jan. 1973 
283) T. C. Chamberlin, "The Method of Multiple Working Hypotheses," 7 May 1965 
305) J. Blake, "The Teenage Birth Control Dilemma and Public Opinion." 18 May 1973 



Biology-Medicine 

242) E. Wei et al., "Neuroanatomical Correlates of Morphine Dependence," 18 Aug. 1972 
243) R. J. Bazell, "Drug Abuse: Methadone Becomes the Solution and the Problem," 23 Feb. 1973 
244) S. Casswell and D. F. Marks, "Cannabis and Temporal Disintegration in Experienced and Naive Subjects," 23 

Feb. 1973 
245) M. Goldstein et al., "Tremor and Involuntary Movements in Monkeys: Effect of L-Dopa and of a Dopamine 

Receptor Stimulating Agent,' 23 Feb. 1973 
246) D. L. Rosenhan, "On Being Sane in Insane Places," 19 Jan. 1973 
247) 0. J. Rafaelsen et al., "Cannabis and Alcohol: Effects on Simulated Car Driving," 2 March 1973 
248) C. S. Anast et al., "Evidence for Parathyroid Failure in Magnesium Deficiency," 18 Aug. 1972 
249) A. B. Beer and R. B. Billingham, "Maternally Acquired Runt Disease," 19 Jan. 1973 
250) 5. BerI et al., "Actomyosin-Like Protein in Brain," 2 Feb. 1973 
251) C. J. Brokaw, "Flagellar Movement: A Sliding Filament Model," 3 Nov. 1972 
254) J. A. Endler, "Gene Flow and Population Differentiation," 19 Jan. 1973 
257) P. W. Hochachka and T. Mustafa, "Invertebrate Facultative Anacrobiosis," 8 Dec. 1972 
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muscle. Deaths from cardiac or circula- - - 

tory complications are unknown among 
the Tarahumara (4). 

I agree with Young. It is the mara- 3 ?jUUU ras 
thoner's life-style that protects him. - 

The race only quantitates the benefits. Ia-borato-rics-rcly-n 
Rehabilitation centers in Honolulu and 
Toronto have a formal distance-run -ft .AJChI-erfor-e ning program for those cardiac patients Po-ly-ac- lam i 
who wish - to adopt this life-style. The 
marathon run becomes the natural 
"graduation ceremony" (5). The Hawaii G e-I... E-le-ciro- oresis 

Heart Association presented trophies to 1. POLYPREP? for Concentration or Practionatlon w h 
five such patients at their recent Hono-Continu-ous Elu-tion-- 
lulu Marathon (16 December 1973). Aternperature regulatedprepara-tive-Instrument for pro-teins, 
These patients had trained for the polynucleotides and heat sensitive materials, such as 
marathon after recovering from one or enzymes. Provides shorter eleotrophoresis tim-esile ' ' 

more myocardial infarctions (6). in design of seParation system and continuous elutio 
The American Medical Joggers As- 

sociation was one of the cosponsors of 2. POLYAt4ALYSTfor Electrophoresis onan Analytical $caie. 
the Honolulu Marathon. Only time will-Lower buffer chamber is tempe-ratu-reregu-fated and 
tell whether these marathoning heart interohangea-ble-to acco-mmodate 18 tubes up--to 250 
patients will share the coronary protec length. Ideal for analytical scale electrophoresis or fo 
tion of the Olympic athletes. terrnining operating parameters of th-e PolyPrep. 

THOMAS J. BASSLER 
-- POWER $UPPLV--Gonstant Gurrentor Gonstan-t Vo Centinela Valley Community Hospital, Provides long-term stability. Setting maintained with 
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1942 to 1967 in Colombia) was cor- 
related with widespread felling of the 
Amazon bastn forest. New data ob- 
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gest a disturbing major change in the 
overall picture of climatic changes in 
the western Amazon basin of South 
America. 

On 10 July and 13 July 1973, during 
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(a missionary outpost in the Amazonian 
rain forest on the Rio Napo in eastern 
Ecuador), a strong and widespread 
haze of smoke particles was observed 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE Pioneer 10 Mission to Jupiter 

Science serves its readers as a forum for the 
presentation and discussion of important issues If we are to understand the origin and evolution of the solar system, 
related to the advancement of science, including 
the prcsensation of minority or conflicting points we must know more about the heavy planets situated beyond the asteroid 
of view, rather than by publishing only material belt. Collectively, these make up more than 99 percent of the mass of the 
on which a consensus has been reached. Accord- 
ingly, all articles published in Science-including planets, and they possess most of the angular momentum of the solar 
editorials, news and comment, and book reviews 
-are signed and reflect the individual views of the system. 
authors and not official points of view adopted by By far the largest of the planets is Jupiter, which has a radius of 
the AAAS or the institutions with which the authors 
are affiliated. 71,600 km and a mass 318 times that of Earth. Optically one of the 

Editorial Board brightest bodies in the heavens, Jupiter is reminiscent of a ham actor 
1974 

ALFItED BROWN FRANK W. PUTNAM calling attention to himself. As seen from Earth, the planet has a unique 
JAMES F. CROW MAXiNE F. SINGER banded structure, a big red spot, and variable coloration. Aside from the 
SEYMOUR S. KETY GORDON WOLMAN Sun, Jupiter is for radio astronomers the noisiest object in the sky. 
FRANK PitESS 

1975 Sporadically, 'the planet emits great electromagnetic bursts equivalent in 

HERBERT S. GUTOWSKY DONALD LINOSLEY energy to those of megaton thermonuclear devices. These bursts are in 
NORMAN B. HANNAY RUTH PATRICK 
DONALD KENNEDY RAYMOND H. THOMPSON addition to large quantities of synchrotron radiation, which indicate that 
DANIEL B. KOSHLAND, JR. Jupiter has a strong magnetic field. In contrast to the other planets, 

Editorial Staff Jupiter also emits more energy in the infrared than the total energy it 
Editor receives from the Sun. As befits a spectacular performer, Jupiter is 

PHILIP H. ABELSON accompanied by not one moon, but 12. 
Publisher Business Managet With these features as a lure, Jupiter has had the attention of Earth- 
wILLIAM BEvAN HANS NUSSBAUM 

Monaging Editor: ROBEIST . ORMES based observers for a long time, and it is they who have provided most 
of the knowledge about it. The successful Jupiter flyby of Pioneer 10 

Assistant Editors: ELLRN E. MURPHY, JOIIN E. has now added a substantial amount of information, which will grow as 
RINGLE 

Assistant to the Editor: NANCY TEIMOURIAN the records are analyzed in detail (see reports in this issue). 
Neis's atiti Coiiinient: JOHN WALSH, LUTHER .. If anything, the new results add to the dramatic qualities of Jupiter. 

CARIES, DEBORAH SHAPLEY, ROBERT GILLETTE, NICHO- In its flyby of the planet, the spacecraft encountered large numbers of 
LAS WADE, CONSTANCE HOLDEN, BARBARA J. CULLITON, higly energetic electrons, protons, and helium nuclei and a correspond- 
SCHERRAINE MACK 

Research Neii's: ALLEN L. HAMMOND, WILLIAM ingly large exposure to radiation. For man, a whole body dose of about 
D. MESZ, THOMAS H. MAUGH II, JEAN L. MARX, 500 rads is lethal. The spacecraft received an integrated dose of 200,000 
ARTHUR L. RoiliNsoN 

rads from electrons and 50,000 rads from protons of energy above 
Book Reeieies: SYLVIA EBERHARr, KATHERINE Liv- 30 Mev. 

INOSTON, ANN O'BRIEN 

Cover Editor: GRAYCE FINOEII The spacecraft also encountered a large magnetic field. The total 
Editorial Assistants: MARGARET ALLEN, ISSBELLA energy represented by Jupiter's field is 250,000 times that of Earth. In 

BOULDIN, BEAm BURNS, ELEANORE BUTZ, MAlIY DORy- free space, the solar wind moves with a velocity of about 2 x 108 cm 
MAN, JUDITH GIVELBER, CORRINE HARRIS, NANCY 
HARVNAOEL, OLIVER HEATWOLE, CFIRISTINE KARLIK. per second. However, at distances even greater than 7 million km from 
GiNA BARI KOLATA, MARGARET LLOYD, JEAN ROCK- the planet, its magnetic field was found to be deflecting the wind. 
WOOD, PATRICIA Rows, UtAH RYAN, LOIS SCHMITT, Pioneer 10 experimenters discovered that the center of the magnetic 
MICHAEL SCHWARTZ, RICHARD SEMIKLOSE, YA LI 
SWIGART 

dipole was removed 18,000 km from the center of the planet and that 
Guide to Scientific instruments: RICHARD SOMMRR the axis of the dipole was at an angle of about 150 to the axis of 

Menibersliip Recruitment: GWENDOLYN HUDDLE; rotation. What causes the magnetic field? Jupiter has an average density 
Subscriptioii Records and Member Records: ANN 
RAGLAN 0 of about 1, in contrast to 5 for Earth. Does Jupiter have a core of 

Advertising Staff metallic hydrogen, or perhaps a core of materials similar to that of Earth? 
Director Production A4anager The flyby also added further evidence that Jupiter is dissipating 
EAIo. J. SCHERAGO MARGARET STERLING energy in many ways. It showed that the planet radiates about 2.5 times 

Advertising Sales Manager: RICHARD L. CHARLES as much energy as it receives. Pictures also lent further evidence of 
Sales: NEW YORK. N.Y. 10036: Herbert L. Burklund, violent convective processes in the planet's atmosphere. Where is all the 
11 W. 42 St. (212-PE-6-1858); SCOTCH PLAINS, N.J. 
07076: C. Richard Callis, 12 Unami Lane (20 1-889- energy coming from? 
4873); CHIcAGO, ILL. 60611: Jack Ryan, Room One of the impressive features of the Pioneer 10 mission was the 
2107, 919 N. Michigan Ave. (312-DE-7-4973); BEV- 
ERLY HILLS, CALIF. 90211: 'Winn Nance, 111 N. La performance of the spacecraft and its scientific equipment. Although 
Cienega Blvd. (2136572772) Pioneer 10 is about 800 million km distant, two-way communication with 
ED1TORIAL CORRESPONDENCE: 1515 Massa- E 
chusetta Ave., NW, Washington, D.C. 20005. Phones: arth is being maintained (travel time for a message is 45 minutes). 
(Area code 202) Central Office: 467-4350; Book Re- One of the experimental setups required 15,000 commands from Earth. 
views: 467-4367; Business Office: 467-4411; Circula 
lion: 467-4417; Guide to Scientific Instruments: 4671 These were delivered and acted on. The craft, with its transmitter of only 
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Reviewing: 467-4440. Cable: Advancesci, Washington. Earth. Even after their radiation exposure during flyby, the electronics 
Copies of "Instructions for Contributors" can be 
obtained from the editorial office. See also page xv. components continue to function well as Pioneer 10 proceeds on its way 
Science, 28 December 1973. ADVERTISING COR- out of the solar system.-PHILw H. ABELSON 
RESPONDENCE: Room 1740, 11 W. 42 St., New 
York. N.Y. 10036. Phone: 212-PE-6-1858. 
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