
science 
□news 

Jan. 20, 1973 
vol. 103, no. 3, 33-48 

Quasars: Decade-long mystery 
First results from Copernicus 

Structure of tRNA molecule 

Getting proteins into mammalian cells 



snare the Thrllls 
DI EXPIOrlnu ' 
outer soace • 
All DYNASC0PES, lncludln1 thll 
superb RV•&, &•Inch avaflablt 
Oft easy terms! ornllno o • 

Now it's easy to join the thousands of ~~rfgus 
amateurs. who have discovered the excitement 
of exploring our mysterious universe. Your en• 
jpyment 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 thiin 150 schools, colleges and observ• 
atories. Prices begin as low as $49.95, and 
your satisfaction is guaranteed by a full­
refund warranty. 

PASCINATING GUIDE Ml:::-·•·-.. YOURS FREEi -~ . 
Read these valuable facts be• 
fore buying any telescope. Mall 
coupo1 or postcard for your 
complimentary copy of this 
helpful guide. 
Criterion Manufacturing Co. 
331 Church St., Hartford, Conn. 06101 

~ TM Registered U. S. Pot. Office 

r
1 

CRITERION MANUFACTURING CO., Dept. NL-9 1 
331 Church St., Hertford, Conn. 01101 

1

1 

1111111 1tnd yo11r fr11 T1l11cop1 Guidi, I 
~ame ______________ _ 

I Address ___________ I 
I Clty ________ State___ I I _________________ _ 

Garden Tiller Users! 
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If the tiller you've been using has its re­
volving blades in FRONT (see 'Torture!' at 
left}, you won't ever be happy with it 
again once you try the TROY-BIL~ which 
has its revolving blades in the REAR- and 
is SO EASY to use you guide it with just 
ONE HAND (see 'JOYI' at bottom). You do 
NOT have to walk behind it, leaving foot­
prints! It does NOT shake you half to 
death! It leaves NO wheelmarksl The 
TROY-Bill" is now in its 12th great year. 
SO, if you want tilling to be a JOY instead 
of TORTURE from now on, please mail the 
coupon below right now for the whole story 
of this wonderfully better design in tillers! 
OFF-SEASON-SAVINGS now in effect! 
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2-l.5V batt. (not. Incl.). 
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to the editor 
Complacency on environment 

I have been a constant reader of the 
' ll · N ,~ N1-ws ince the early 1930's and 

even since my retirement la t year can't 
do without it. 

The veiled implication reflected in John 
Maddox's The Doomsday Syndrome ( N: 
12/9/72, p. 371 ), indicating that we 
should approach the population-pollution 
problem with calm scientific analysis dis­
turbs me greatly. 

Do we need anything "more securely 
grounded in fact " than that-

ne-half of the world's population 
suffer from malnutrition and four 
million died of starvation this year. 
J n Sweden 40 bodies of water have 
been closed to fi,hing and swimming. 
In Milan the smog ha, reduced the 
average life span by three years. 
Jn the city of alcutta one-half mil­
lion must lcep in the streets. 

Jn ·1 okyo oxygen h sold in vending 
machines. 
Our Lake Eric is a swollen, choked 
up mess of ewuge. 
The JI ud.,on River resemble · a flow­
in • sewer. 

Must we first Jive like rabbits in a 
c op before we wake up to the e truth ? 

Gerrit Zwart, D.Sc. 
Suffem, N.Y. 

My own reaction to The Do msday 
Syndrome by John Maddox was somewhat 
Jes · charitable than yours. To me the book 
wa • at bet an unwarranted attempt to 
di . l:1plinc an upstart 1ival, lHE OL 1ST. 

he role played by Mr. Maddox could 
be lik ned to that of a stodgy old Lon­
doner, who when rou ed from a sound 
sleep by a noisy fire a-larm, would pet­
ulantly label the good citizen who re­
ported the fire an alarmist. 

The Doomsday Syndrome i only the 
forerunner of the many pooh pooher 
which a-re ure to appear oon. For ex­
ample, now that the birthrate in the U.S. 
is showing a decrea e, many complacent 
report · are abroad that there i no longer 
a problem, if indeed there ever was one. 
It i always more profitable or more 
·atisfying it seem , to detract or di courit 
the eITort • of those respon ible for im­
provement than it i • to compliment or 
credit them. 

A :t lifelong petroleum geologi t who 
reads very widely and objectively, 
found Mr. Maddox's work di appointingly 
hallow in many place and downright 

inaccurate in other . Time after time he 
attack position which are not even oc­
cupied by tho e he seem to be trying to 
destroy, thu doing great inju tice by im­
plication. In attempting to di credit a 
competitor or to build hi wn ego or for 
financial gain, he has introduced a dan­
gerous element of complacency which will 
be accepted by a great number of unwary 
reader . 

At thi desperately critical time, the 
one thing we need lea t of all i compla­
cency. 

Louis A. Bihler 
Geologist 

Kalispell. Mont. 

Iron ivory tower 
Regarding "Anthropologists and the glass 

head game" (SN: 12/9/72, p. 374). 
The trouble with intellectual i surely 

not "ivory-towerism," but the opposite­
whether one calls it "involvement" or 
"incitement" or La Trahison des C/ercs. 

Indeed, Julien Benda's description of 
the trouble eems much too mild. His 
phrase can be taken literally. Intellectuals 
hetray not only the "ivory tower," though 
"ivory-towerism" is the only rea on for 
calling anybody an "intellectual"-they 
betray everybody. The ivory tower is to 
be an iron one. They will make everybody 
play their gla s bead game, and according 
to their rules, if they can agree on their 
rules .. 

Plaudits 

Richard M. Hodgens 
Glen Ridge, N.J . 

I would like to congratulate you both 
on your cientific judgment in recognizing 
developments of fundamental ignificance 
and on the excellence and accuracy of 
your reporting. The ervice to cience and 
to the public of the type of journalism 
that S , .N E N ws repre ents cann t be 
overe timated. 

Henry Paulus 
Associate Professor 

Department of Biological Chernistry 
llarvard Medical School 

Roston, Mas.1. 

Countering doubts on the pill 
Your readers of the excellent story 

'The pill: onfusion over cancer issue" 
( N: 11 / JI / 72, p. 308) may be interested 
in the related views and re earch of Dr. 

harle B. Huggin (U. of hicago 1966 
Nobel laureate for phy iology or medi­
cine): 

" ... Literally tons of estrogen have 
been consumed by women. There has 
been no epidemic of breast cancer. 
To the contrary, the incidence of 
breast cancer has declined. onclu­
sion: from the standpoint of clinical 
observation and experimental medi­
cine, the combination of estrogen and 
progc tational comp unds ha,; extin­
guished early cancer in animals. 1l 
has not been followed by an increased 
incidence of camer in women. 
"The combination of these steroids 
has been worthwhile in the treatment 
of women with far-advanced cancer 
of the breast. In patients, the com­
bination of huge amounts of proges­
terone and of e tradiol, injected intra­
muscularly, induced mea 'Urable and 
worthwhile improvement in patients 
with far advanced disseminated mam­
mary cancer, both in women and 
men .... 
"It is only fair, right, and just that 
thi., story emerge now and that wom­
en be reac,sured that contraceptive 
pills arc not dangerous." 

Huggin made that statement a-t hi-
cago on Oct. 11, 1971. He has held 
imilar view and expre sed them a early 

as his obel addres in November 1966. 
Phillip E. Miller 

Science Editor 
News Service 

Michigan State Unil'ersity 
East La11si11R, Mich. 
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science news 
OF THE WEEK 

The L-shaped 
double helix 

The three-dimensional 

structure of transfer 

RNA has been determined 

The past 30 years has seen an explo­
sion in molecular biology, the study 
of living things at the subcellular level. 
Molecular biologists have ]earned that 
a Jarge chemical molecule, DNA, carries 
the heredity code in each cell. This 
DNA molecule passes specific messages 
to other large molecules, the messenger 
RNA's. When an mRNA receives a mes­
sage, it moves over cell bodies known 
as ribosomes, sort of as a conveyor 
belt moves over stepping stones. 

As an mRNA moves along, still other 
large molecules, the transfer RNA's, in­
tercept the mRNA message. The message 
tells how to line up certain amino 
acids. Each tRNA is able to recognize 
certain chemicals in the tRNA. Upon 
recognition each tRNA puts one of the 
20 different kinds of amino acids into 
place. 

As the tRNA's depo it one amino acid 
after another, in a chain, a protein is 
born. This production takes place con­
tinually in cells from the lowest to the 
highest life forms. Each of the 180 bil­
lion cells of the human body is esti­
mated to be capable of making seven 
million different kinds of proteins. 

The three-dimensional structures of 
some DNA molecules have been partially 
determined, by the technique known as 
fiber crystallography. So have the struc­
tures of some mRNA's. For some time 
scienti ts in the United States and 
abroad have tried to determine the 
three-dimensional shape of a tRNA. A 
team of biologists at the Massachusetts 
Institute of Technology has now done 
so. They used X-ray crystallography, 
which give a harper picture than fiber 
crystallography. Their achievement, re­
ported in the Jan. 19 S IENCE, should 
lead to improved scientific understand­
ing of the role of tRNA's in life's uni­
versal protein-production processes. 
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Quigley et al./Sclence 

The shape of tRNA: In the previous two-d;mensions (left) and now in three. 

First the MIT team looked at the 
yeast tRNA at a resolution of five ang­
stroms, then at four, then at three. 
Each time they got a clearer picture 
of the molecule. Ultimately, G. J. 
Quigley, one of the re earchers, told 
S I NCE N ~ws, "we could actually see 
the polynucleotide chain [that compri es 
the molecule].'' They found that the 
chain make two double- tranded heli ­
cal regions oriented at right angles to 
each other in the shape of an L. The 
chain twists and turns to form the L. 

The structure surprised a number of 
scientists who thought the tRNA truc­
turc would be clover-shaped. The nu­
cleotide sequences of some 40 tRNA' 
are known; all would be capable of 
forming clovers. The MIT team already 
knew, from work by other researchers, 
what each end of the tRNA does. One 
end, the anticodon, contains chemicals 
that recognize certain chemicals in an 
mRNA. The other end, the acceptor, 
picks up an amino acid and put it in 
place. "The interesting thing," says 
Quigley, "is eeing the three-dimen­
sional tructure that carries them." 

Quigley and his co-workers will now 
try to link the structure they have de­
termined with what is already known 
about the functions of tRNA's. How, for 
example, does a tRNA interact with a 
ribosome? Besides the anticodon loop 
of the molecule, what do the everal 
other loop do, if anything? They will 
also try to determine the tructures of 
some other yeast tRNA's that, like the 
one they studied, code for the amino 
acid phenylalanine. The molecules may 
look the same, or they may difier some­
what. 

They will also try to determine the 
structures of some tRNA's from viruses. 
Viruses are known to u e their tRNA' 
to get a host cell to make viru proteins 

instead of host-cell proteins. Knowing 
the structure of some virus tRNA's 
should shed light on the operation and 
could be particularly valuable for can­
cer virus research. Transfer RNA's, Quig­
ley believes, are closely Jinked with 
change in protein synthesis that take 
place in cancer cells. 0 

Premonitory signals 
of large earthquakes 

As the toll from earthquakes in 
populated areas grows, o does the list 
of geophysical phenomena thought to 
be as ociatcd with them. Hopes for 
prediction of earthquakes have been 
pinned on magnetic field changes, vari­
ations in pore pres ure and even on the 
frequency of lightning. Now four re­
searchers at the Lamont-Doherty Geo­
logical Observatory have found evi­
dence for another precursor. 

Yash P. Aggarwal, Lynn R. Sykes, 
John Armbruster and Marc L. Sbar 
u ed six portable seismographs to mon­
itor a swarm of sma11- and moderate-
ized earthquakes in the Adirondacks 

of New York. arthquakes produce 
two types of waves that travel through 
the earth, compressional (P) and shear 
(S) waves. The Lamont scientists found 
large premonitory change in the ratio of 
the P and S velocities of wave caused 
by mall tremors that correlate with 
the occurrence and size of larger 
hocks. Before one especially large 

tremor, the ratio decreased 13 percent. 
The duration of the decrease (though 
not its magnitude) was longer for larger 
earthquakes. Because the phenomenon 
could be observed for such small 
quake , the four suggest in the Jan. 
12 NATURE that studies could be con· 
tinued by creating tiny quakes with 
explosions. C1 
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The evolving story 
of star formation 

The birth, life and death cycle of 
star -"from dust to du t"-i central 
to an under tanding of the evolution of 
the universe. Telescopes aboard the 
spacecraft Copernicus, launched Aug. 
21 (SN: 9/2/72, p. 156), are now 
shedding light on thi proces . "The ul­
timate goal," says Lyman pitzer Jr. of 
Princeton Univer ity and co-inve tigator 
With John B. Roger on for the ultravio­
let tcle cope, "is an under tanding of 
how ga between the star · conden es 
t~ form new stars, and how dying tar 
e1ect heavier clements back into the 
ga ." 

Thi birth-death cycle will have to be 
Pieced together carefully from the data 
now beginning to come in, astrophy i­
cist ay. At the meeting last week of 
the American Astronomical Society in 
Las ruce, N.M., Spitzer, Rogerson, 
Jerry F. Drake, Donald . Morton, Ed­
ward B. Jenkin and Donald G. York, 
all of Princeton, presented the first result 
from the new atellite. "There were two 
major hockers," says one of the par­
ticipant ·. ·opernicu found vast quanti­
ties of molecular hydrogen in all the 
den ·er, b curing cloud of du t in the 
ga laxy and surpri ingly large amounts 
of deuterium in the hydrogen mole­
cules between the tar . 

Hydrogen is mo t frequently found 
in the atomic form. Drake reported, 
however, that "mor9 than 1 0 percent of 
the hydrogen gas in the den ·er cloud 
is in the molecular form." But, says 
Drake, "the most surprising finding is 
that apparently one out of about every 
200 molecules formed in these denser 
cloud contain deuterium." 

It would appear that since the molec­
ular hydrogen is found in the du ... t re­
gion , m lecular hydrogen is formed on 
the du t grain them elve . Ultraviolet 
light from the tar di ociatcs ome of 
these molecules, but mo ·t arc hielded 
from the starlight by other hydrogen 
rnoJeculc . Thi " elf-shielding" effect 
of hydrogen wa figured into the new 
data. But the hydrogen-deuterium mol­
ecu le are not plentiful enough t pro­
duce thi elf- hielding and arc being 
de troyed. What the a trophy ici ts are 
not sure of i the formation rates. If 
the hydrogen-deuterium molecule are 
formed fa ter than the hydrogen mole­
cule , it wou ld up et the theoretical ra­
tio of deuterium to hydrogen. "Thi will 
have to be looked into carefully," aid 
Drake. 

"If thi high abundance of deuteri­
um hold true in general for inter tellar 
ga , " Drake added, "previou theoric 
on the formation of deuterium in the 
early hi tory of the universe will have 
to be revised." urrent theory hold 
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Copernicus: Hydrogen molecules and surprising amounts of deuterium. 

that since deuterium is a basic clement 
for fusion, most of the deuterium 
shou ld have already been used up in 
forming more complex element in the 
stars ( N: I/ 13/73, p. 23). 

The ch mica! compo ition of the 
dust clouds wa • also outlined from the 
new data. Morton cited abundances for 
phosphorus, chlorine, manganc l- , car­
bon, nitrogen, oxygen, magne ium, sili­
con, sulfur and iron. There i evi­
dence, he said, that the heavy elements 
arc depicted compared to abundance 
found in the sun. The data are firm f :­
magnesium, phosphorus, chlorine and 
mangane e, but other appear to be de­
picted as well. Thi suggest the heavier 
clement are accrcting onto the dust, in­
dicating a proccs of evolution occur­
ring now in the cloud . 

The ga between the den er clouds is 
m re rarefied than previously assumed, 
Rogers n reported. The clement car­
bon, nitrogen, oxygen, ilicon and argon 
have about the same relative abundance 
a in the ·un. However, "the am unt of 
ga present appears to be le s than a 
third of the smalle t va lue prcviou ly 
reported," he noted . 

It i • possible in radio a ·tronomy to 
detect cold molecule in space only 
within special regions where the gas is 
known to be con iderably more con­
den cd than typical inter tellar cloud . 

opernicu enabled the a ·tronomers to 
look at cold molecule in normal re­
gion . Jenkin reported that carbon 
monoxide molecules are at very low 
temperature of 5 degree K. Since oc­
currence of the big bang ( if indeed 
that i how the univer e got tarted), 
the background temperature ha been 
cooling down and i now about 3 de­
grees K. The carbon monoxide mole­
cule were probably warmed up by col­
lisions with other interstellar particle . D 

Seeds for su rviva I: 
Oldest plant embryo 

Discovery of ancient seeds i nothing 
to shout about; paleobotanists have 
been unearthing them for years. But 
two University of Montana botanists 
have found some ancient seeds that are 
different: They contain embryo tissue. 
The two, . N. Miller and J. T. Brown, 
found the seed in a fossilized conifer 
cone in the Glass Mountain of Brew-
ter ounty, Texas. The cone contained 

three complete seed and fragments of 
two others. From the age of the rock 
formation where the fos il was found, 
the two estimate that the seeds are at 
least 280 million years old. 

The fossils are the oldest plant em­
bryos yet discovered. But the discovery 
has additional significance. The embryos 
had formed in the seeds before the 
seed were di persed from the cone. 
There is con iderable evidence suggest­
ing that in mo t plants in the Paleozoic 
era (230 million to 600 million years 
ago) the embryo did not form until 
the seed had been dispersed from the 
parent plant and had found a suitable 
bed for growth. In pre ent-day plant , 
embryo growth is essentially complete 
by the time the eed is disper ed. The 
Glass Mountain seeds represent the 
earliest known occurrence of the mod­
ern sequence of embryo development. 

The researchers suggest in the Jan. 
12 CTEN E that development of an 
embryo before dispersal gives a seed 
a better chance of survival . in the cold 
and that the modern sequence of em­
bryo growth evolved as an adaptation 
to a cooling climate. The seeds they 
found support this hypothesis: They are 
from a period when the earth's climate 
wa getting cooler. □ 

37 



Being sane 
in insane places 

Yossarian found out in Joseph Hell­
er's Catch-22 that the U.S. Army often 
confuses sanity with insanity. But the 
Army is not the only place where such 
confusion occurs. D. L. Roscnhan of 
Stanford University says that mental 
hea lth professionals are guilty of the 
same mistake. To illustrate his conten­
tion, Rosenhan had eight normal or 
sane persohs ( including himself) gain 
secret admission to 12 different psychi­
atric hospitals. The goal of the experi­
ment was to determine whether these 
individuals would be discovered to be 
sane and, if so, how. 

Among the subjects were three psy­
cho(bgists, a pediatrician, a psychiatrist, 
a painter and a housewife. Three of the 
pseudopatients were women, five were 
men. All were con idered normal and 
none had ever suffered symptoms of 
serious psychiatric disorders. Each of 
the pscudopatients called a psychiatric 
hospital for an appointment and was 
admitted after complaining of '' hearing 
voices." Beyond alleging the symptoms 
and falsifying name, vocation and em­
ployment, no further alterations of per­
son, history or circumstances were 
made. The significant events of the 
pseudopatient's life history were pre­
sented as they had actually occurred. 
Frustrations and upsets were described 
along with joys and satisfactions. If 
anything, says Rosenhan, these facts 
should have biased the subsequent re­
sults in favor of detecting sanity since 
none of the histories or current be­
haviors were pathological in any serious 
way. 

In the Jan. 19 S tEN E Rosenhan re­
ports that not only were all pseudo­
patients admitted, but 11 of 12 cases 
were diagnosed as schizophrenic ( one 
individual with identical symptoms was 
diagnosed as manic-depressive). 

To gain release as soon. as possible, 
each patient ceased simulating any 
ymptoms immediately upon admission. 

Each was cooperative and attempted 
to convince the staff that he was sane. 
Despite this public show of sanity, ays 
Rosenhan, the pseudopatients were 
never detected by the hospital staffs. 
But, he says, it wa quite common for 
the other patients to detect the pscudo­
patients' sanity. During the first three 
hospitalizations 35 of a total of 118 
patients voiced these suspicions saying, 
for instance, "You're not crazy. You're 
a journali t, or a professor. You're 
checking up on the hospital.'' 

The length of the hospitalizations 
ranged from 7 to 52 days, with an 
average stay of l 9 days. Each patient 
was finally discharged with a diagnosi 
of schizophrenia in remission. "Once 
labeled schizophrenic," explains Rosen-
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han, "the pseudopatient was stuck with 
that label. 1f the pseudopaticnt was to 
be discharged, he must naturally be 
in remission; but he was not sane, nor, 
in the institution's view, had he ever 
been sane." 

To e<.: whether this tendency to 
diagnose the sane insane could be re­
versed, another experiment was ar­
ranged at a research and teaching hos­
pital whose staff knew the results of 
the first experiment. The staff was in­
formed that one or more pseudopatients 
would attempt to be admitted to the 
psychiatric hospital. They were then 
asked to rate each incoming patient on 
the likelihood that he was a pseudopa­
ticnt. Judgments were obtained on 193 
patients who were admitted for psychi­
atric treatment. Of them, 41 were al-

legcd to be pseuc.lopaticnts by at least 
one member of the staff. Twenty-three 
were considered suspect by at least one 
psychiatrist. Nineteen were suspected 
by one psychiatri ·t and one other ·taff 
member. Actually, admits, Rosenhan, 
" no genuine pseudopaticnt (at least 
from my group) presented himself dur­
ing this period." 

The results ol: these experiments raise 
many legal, ethical and therapeutic 
quest ions. As partial solutions, Rosen­
han suggests more emphasis be put on 
the community mental health move­
ment and behavior therapies that avoid 
involuntary incarceration and psychia­
tric labels. Any diagnostic process, he 
says, that lends itself so readily to mas, 
sive crt rs of this sort cannot be a 
very reliable one. 0 

Coherent X-rays? Controversy ove r evidence 
The successful development of an X-ray laser would lead to many im­

portant applications, ~uch as X-ray holograms and the use of coherent X­
rays in atomic and nuclear investigations . ' I hus there is great interest over 
the experiment rep rtcd last su mmer hy John Kepros, Edward M. Eyring 
:rnd William aglc Jr. of the University of Utah which, they say, has pro­
duced coherent X-rays, an important first step toward an X-ray laser ( N: 
8/ 19/72, p. l 16). Now there 1s great controversy about it as well. 

The experiment use · sandwiches of a copper-sulfate gel between plates 
of glass. The ·c arc subjected to bursts of laser light. Thi ' , says the Utah 
group, produces coherent X-rays. As evidence they cite spots on X-ray 
film they believe arc caused by passage of the X -rays. Since the spots arc 
the same size on films placed at different distances from the sandwich, the 
Utah group believes that the X-rays arc collimated, evidence for coherence. 

Thomas A. Boster of the Lawn;nce Livermore Laboratory alleges that X­
rays arc not responsible for the spots. ff X-rays had caused the spots, he 
says, the spots ort the first plate in a stack would be much darker than on 
the second, and so on lighter and lighter. In the Utah case the first emul­
sions had no pots. K pr s replies that Boster is overlooking work by 
Marguerite ' hrlich in 1956 that indicates there would be a bleaching ef­
fect on the first emulsion. Boster further says he can produce the effect 
shown on the films without any radiation source, simply by rubbing them. 
He ascribes the spots to electric charges brought about by rubbing, a tri­
boclectric or trib luminescent effect. Boster docs not deny that there may 
be ·ome X-rays present, but he says the evidence cited docs not come from 
X-rays. 

Kepros responds that Bostcr's film packs were wrapped in Mylar, an 
electrostatic substance that might produce a triboclcctric effect. Kepro says 
his films were wrapped in aluminum foi l, which is not electrostatic. hi 
week Kepros tried an experiment in which he tried t reproduce Boster's 
cfTect in Mylar- and aluminum-wrapped films. Very pre liminary results in­
dicate that trib electric ·pots do appear on Mylar-wrapped film but n t on 
aluminum-wrapped ftlm. 

Ray lton of the Naval Research Lab ratory, who has also tried to 
repeat the coherent X-ray results, describes himself as "neutral." --< lton says 
he and his co-workers have trice.I to reproduce Roster's triboelcctric results. 
but have been unable to. But Elton caution that humidity might have can­
celed out electrostatic eJTects. !ton has been able, with a set-up similnr to 
that of Kcpros and associates, to produce similar spots on X-ray film. But 
when he puts on other kinds of X-ray detectors, photon counters, for in­
stance, they do not respond. lton hopes to do an experiment with both 
films and counters on the line. 

Elton believe what is needed is a lot more work. The Kepros effect is 
a very delicate one to produce and the statistics a re poor. But Elton says 
he is afraid people may lose patience and that funds for further work may 
be refused. Then " for the rest of eternity people will wonder whether Ke pros 
really did have something there. " 
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Kennedy to chair TAB; 
Daddario seen for OT A 

A chairman and two new members 
have heen named for the Technology 
A'iessment Board, the j int ongrcs­
sional unit that will control the Otnce 
of Technology Assessment, recently es­
tablished to s rve the ongress ( N: 
10/28/72, p. 279). Sen. Edward M. 
Kennedy ( D-M ass.) has been voted the 
first hairman by a Senate caucus. Sen. 

liff ord P. a ·c (R-N .J .) and Rep. Olin 
Teague ( D-Tex.) have joined the board 
lo replace, respectively, Sen. Gordon 
Allott (R- o lo.) and Rep. Earle abcll 
(D-Tex.); both left ongress as a result 
of the N vemhcr elections. 

A vice chairman of the 12-membcr 
board remains to be chosen by a House 
or Repre 'entatives caucus. (The chair­
manship and vice chairmanship will al­
ternate between the Senate and the 
House with each ongress- the Senate 
laking the higher post in each odd-num­
bered ongress.) A director for the Of­
fice of echnology Assessment may be 
named when the TA Board holds its 
first executive meeting Jan. 30. 

milio Q. Daddario, f rmer Demo­
cratic rnemher of the House from on­
necticut, seems likely to be appointed 
director. He introduced the original bill 
for a Congress ional technology as ·ess­
nient body jn March 1967. He pro­
niote<l the theme vigor usly until leav­
ing the ongrcss late in 1970 to seek 
( unsucccs ' fully) °the g vern rship of 

onnccticut. A spokesman for Rep. 
John W. Davis (D- a.), chairman of the 
House Subcommittee n Science, Re­
search and Development, which Dad­
dario r rmerly headed, ays, ''Daddario 
has it pretty much under wraps. He's 
the on ly one they're talking about for 
the job." 

Davis is a four th member of the TA 
Board. The others arc Senator · Hubert 
H. Humphrey (D-Minn.), Ernest F. 
I lollings ( D- . . ) , Richard S. chweik­
cr ( R-Pa.), and Peter H. Dominick (R­
C'ol . ) ; and Representatives Mike 
Mc ormack (D-Wash.), harlc · A. 
Mosher ( R-Ohio), James Harvey (R­
Mich.), and harles Gubser <R- alif.). 
. Daddario, a lawyer, has been work­
tng as a vi c president with Gui r and 
Western Industries, Tnc., a large c n­
glomerate. Since leaving the ongrc s 
he has spoken frequently on co llege 
campuses about technology assessment, 
and has taught a course on science and 
lcchnol gy issues at the Massachusetts 
Institute of echnology. 

"Assessment is a form of policy re­
search and is not tcchn logical fore­
ca\ting or program planning," Daddario 
Wrote while a ngressman. "It is a 
balanced analysis of how a technologi­
cal program cou ld proceed with the 
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henclits and risks or each policy alter­
native carefully described. It inc rpo­
rates prediction and planning but only 
to expose the potential consequences of 
the program .... Assessment is an aid 
to , and not a substitute for, judgment." 

The act creating OTA says its assess­
ment activities may be initiated upon 
the request of the chairman of any 

ongressional committee, by the TA 
Board, or hy the director, in consulta­
tion with the hoard. It is expected to 
be :.it lea"it April before any of these 
activities can get under way; funds au­
thorized for TA will not be available 
until a supplemental appropriations hill 
passes ongress. □ 

Taking the Mid-Atlantic 
Ridge's seismic pulse 

The Mid-Atlantic Ridge is •xcedrin 
Headache ,34 for many seismologist . 
The 15,000-mile-long underwater ridge 
is a well-known locus for seismic ac­
tivity, but it is frustratingly difficult to 
study. Most of the earthquakes arc too 
1 iny to he pinpointed by existing ar­
rays f seismometers, and a mountain 
chain lying under thousands of feet 
of water i • not c sy to place in tru­
ments on. Up to now, all that cismol­
ogists have been able to say i • that 
the microcarthquakcs tend to straddle 
the median valley that split the ridge 
lengthwi c in some places and that 
the quakes arc generall y shallow. 

Scientists at the Institute of Geo­
logical Sciences in ngland and the 
United Kingdom Atomic Energy Au­
thority have developed a portable 
seismograph that can be plunked down 
on top of the ridge and later re­
covered. T. J. . Francis and I. T. 
Porter now report results of the first 
experiments using it. 

Two of the instruments were dropped 
al ng the ridge at about latitude 4 ~ 
degrees north, one into the median 
valley and one about 30 kilometers 
away from it. Acou 'tic tracking of the 
instruments as they dropped, com­
bined with a number of satellite fixe~, 
enabled the researcher to pinpoint the 
positions of the sunken seismographs 
to within 0. I nautical mile. 

The data from the two ea-noor 
seismographs, the scientists report, 
show that the microearthquake ac­
ti vity along the Mid-Atlantic Ridge is 
largely confined to the median valley. 
The seismograph in the valley recorded 
30 microcarthquakcs a clay. The other 
detected on ly ix, and from travel 
time · the researchers deduced that even 
these six originated in the median val­
ley. At the end of the recording period, 
an explosive b It wa fired, releasing 
the buoyant instrument from their 
sinkers and allowing them to noat to 
the surface for recovery. □ 

Uranium enrichment 
Since World War II the processes 

by which uranium reactor fuel is en­
riched have been a Government monop­
oly. For the last two years the U.S. 
Atomic Energy ommission has been 
pursuing a program by which inter­
ested private firms have been progres­
sively introduced to variou parts of 
the technology to see whether they 
would like to engage in it. Early in 
1972 the AEC was surprised and a 
little embarrassed by a bid from the 
Reynolds Metal o. (SN: 4/ 8/72 p. 
228). Now the AEC announces that 
it has accepted the proposals from 
seven private companies to engage in 
the work: Reynolds (for the gaseou -
diffusion process) and Electro-Nucleon­
ics r nc., General Electric, Goodyear 
Tire and Rubber, Jer ey Nuclear, 
United Aircraft and We tinghouse (all 
for the gas-centrifuge technology). D 

GE-Soviet technology 
An agreement for joint development 

of electric-power generati ng technology 
was signed last week between the Gen­
era I lcctric o. and the Soviet Gov­
ernment, specifically, the State 0111-

mittec for Science and Technology of 
the Soviet Union. The accord provides 
for the exchange of specia lists and of 
samples of turbines and other power 
equipment and for joint re earch ancl 
development projects. The exact amount 
of money involved is not stated, but 
a General lectric spokesman refer to 
a foundation that may lead to hun­
dreds of millions of dollar worth of 
bui;iness between GE and the Soviet 
Union. □ 

Soviet cancer viruses 
The agreements on medical science 

and health signed by the United States 
and the Soviet Union last May 23 
opened the way for, among other 
things, exchange or samples of viruses 
suspected of causing cancer in humans 
(SN: 6/3 / 72, p. 357). In November, 
American cancer scientists headed by 
John Maloney of the NCI went to 
Moscow to ·wap information on can­
cer virus re carch. Two weeks ago, 
the N r received an unexpected pres­
ent from the evicts: ample of six 
possible human cancer viruses. The 
four American candidate human can ­
cer viruses, in spite of initial down­
grad ing by N 1 scientists (SN: 9/ 18/ 71, 
p. 185), are sti II in the \unning and 
being checked out by NCI, Maloney told 
S , N E EWS. "We'll put the Russian 
viru cs through the same rigama­
role." Elizabeth Priori of Houston, a 
discoverer of one of tne American 
viruse , says, "We are curious about 
these Russian viruse .'' 0 
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behavioral sciences 
The mind is quicker than the eye 

Perception is explained in two ways: as a pa sivc 
acceptance of the world of sensed objects or as an active 
process of inferring the object world from sensory data. 
Until one of these models or paradigms is accepted, the 
discussion and evaluation of perceptual data will be con­
fused and less than scientific, says Richard L. Gregory 
of the University of Bristol. Speaking at the meeting of 
the American Association for the Advancement of Sci­
ence, Gregory opted for the active hypothesis and 
explained why. 

The passive or empirical model , he says, does not 
adequately explain perceptual phenomena, such as illu­
sions, where perception departs from the object world. 
Using a variety of visual illusions, Gregory showed how 
the mind actively infers and predicts from incomplete 
data. The classic example is the three-dimensional shape 
of an object seen with a single fixed eye. Gregory says 
such predictions, rather than direct acceptance of cnsua1 
data, control behavior. This, he goes on, "takes us quite 
away from a stimulus-response paradigm of behavior." 

Growing up feminine 
Standard descriptions of the female sex role include 

such characteristics as passive-dependent, nurturant, at­
tractive, emotionaUy responsive and socially poised. The 
key characteristics for men are usually independence, 
aggressivenesss and self-reliance. Psych logists and 
mental health experts have generally assumed that it is 
good for women to be feminine and good to bring up 
girls to be well adjusted to the feminine sex role. 

Discussing sex role and sex-role identity at the AAAS 
meeting, Julia A. Sherman of the University of Wisconsin 
charged that raising girls to conform to the stereotyped 
characteristics of femininity produces immature, mentally 
maladaptive, physica1Iy unhealthy ( a higher rate of 
spontaneous abortion) and socially incompetent indi­
viduals. It would be better, she ays, to Jearn how t rear 
competent females than feminine ones. But, she goes on, 
"so long as the psychology of women remain a practi­
cal1y unknown field of research, so long as female pro­
fessors constitute a mere handful in the major research 
institutions, it will be extremely difficult to begin the 
detailed research necessary." 

Developing and predicting aggression 
A ten-year study of 427 children was made to deter­

mine which environmental variables function in the 
development of aggression. The children were inter­
viewed and given psychological tests in third grade and 
again one year after they completed high school. Monroe 
M. Lefkowitz of the New York Department of Mental 
Hygiene, L. Rowelt Huesmann of Yale University, 
Leopold 0. Walder of the Organization for Research in 
the Behavioral Sciences in Greenbelt, Md., and Leonard 
D. Eron of the University of IJlinois at hicago irclc 
reported at the AAAS meeting that four classes of variables 
affect (in varying degrees) aggressiveness during child­
hood, and are reliable predictors of aggression in young 
adulthood. These are: punishment rendered to the child 
for aggressive behavior, instigation to aggression that 
the child receives (parental rejection and disharmony 
and low I.Q. are viewed as instigators), identification 
with parents and the sociocultural environment. 
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earth sciences 
What the Phoenix tells us 

Magnetic rcvcr als arc worldwide ph nomcna, so 
their records imprinted on the ocean floors provide a 
handy way to correlate events that occurred in different 
pllaces. Roger L. Larson, lcmcnt G. ha c and Walter 

. Pitman ITT f Lamont-Doherty Geological Observa­
tory have b en doing ·ome ambitiou correlating. 

Larson and hasc derived a chronol gy of magnetic 
reversals from magnetic anomaly patterns near the 
Phoenix Islands in the western Pacific. This sequence 
correlated with sequences found near Japan and Hawaii. 
They determined that when the thre sequences were 
being imprinted on new ocean floor about 150 million 
to l l O million year ago, th y w re in the same relative 
positions, but the entire set was 4,500 kilometers farther 
south. he researcher · inferred that there were five 
spr ading centers joined at two triple junctions. The 
northern triple junction jumped southeast about I 00 
million years ago; the southern one migrat d tl) the 
south-southca t. 

* * * * 
But that's not all. Larson and Pitman then correlated 

a reversal model for the Hawaiian sequence with a mag­
netic sequence that had prcviou ly been found for the 
Atlantic. Sediment samples had already enabled them 
to date certain points in the Hawaiian sequence, and 
when the e dates were applied to the Atlantic, they 
fore d revision of previous notions of when some vents 
took place. For example, th opening of the Bay of 
Biscay, a point of some contention, appar ntly occurred 
150 million to 1 IO million years ago. All s qu nces 
combined gave evidence of a global surge in spreading 
rate from l IO million to 85 million year ago. The 
Lamont cientists' rep rts appear in th late t EOLOGI-

AL OCIETY OF AMERICA BULLETIN. 

Verna on the Vs,ring 
In the study of sea-floor spr ading and plate tectonics, 

continental margins assume special significance, for it ii;; 
th re that plate interactions or early stag s of spreading 
often occur. rn the December GEOLOGI .AL Sonn1 Y or 
AM RI A BULLETIN, Manik T, lwani and Olav ldholm 
of amont-Doherty cological Observatory ummarizc 
the re ults of geophysical urvcys oIT th we tern coast of 
Norway from the res arch ship Verna. They report t at, 
buried beneath the deep sediments of the V0ring Plateau 
is an escarpment that may mark th site where the 
Norwegian Sea opened. The sediments arc up to 6 
kilometers deep and as old as 250 milli n years. The two 
believe that the escarpm nt acted a a dam to trap the 
sediments and form the plateau. 

How much stuff in seawater? 
Several studies have attempted to determine the kind 

and amount of suspended matter in s awater. Two 
British ocean graphers, R. hcst r and J. St ncr of the 
University of Liverpo I, sampled surface waters in the 
Atlantic and Indian Oceans and the hina ca and 
submit their results in the Dec. 29 NATUR . They con­
clude that in open-ocean urfacc waters the amount of 
suspended matt r ranges from 50 to 500 micrograms 
per lit r. his is somewhat less than previous estimates. 
Along c asts and inland seas the values arc higher; in 
the Trish Sea they average 1,680 micrograms per liter. 
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Why Were Bankers Warned That This "New Book Could Upset the Savings Applecart"* 

How to Make U~ to 18 % 
or More on Your Savings-
All Fully Insured :,~,:~if 

SCIENCE There are many things banks don't like to talk about. They don't like to talk about 
the fact that they do, indeed, pay interest rates of 8 % , 10%, 13 ½ % , and often 
more. to a select group of knowledgeable depositor ! 

What' the difference between these men and 
women and you? Imply thi - that they know 
certain "Inside" techniques of depositinR and 
withdrawing their saving. (all per/tctly lel(al, in • 
cidentally) that yo11 don't! And- there/ore the.1• 
earn two to three times a.v m11clr interell on those 
savinl(.f as , •ou do! Like thi ... 

Would It Be Worth An Extra Ten Minutes 
A Month To You-To Bring Home Two Or 
Three Times As Many Dollars From Your 

Savings As You're Gettin1 Today? 
The procedure is implc. But to put it to work 

for you, tomorrow, you h vc to know the e few 
" mare-money" fac" : 

1. Mo,t thrifty people in lhi country today are 
ctu lly lo.1ing money on their vin . The in1er­

c t they g t from a rcp:ular bank account i actu• 
ally /or less than th lost purchal>inic power that 
infl: tlon cut~ ri{lht out f their ving . 

Thi is one of the ireat ocial tral{cdies of our 
tim . It mean~ th t if you arc thrifty nd prudent 
In thi'I ounlry t day. you arc pen hzed . ither 
you arc driven to speculate in 1he ,tock market, 
where you an be wiped out overnip:hl. Or you try 
to ccur fety for your hard-earned capital in a 
bank- and watch inflation t11rn your dreams o/ 
,orly rt!tirtmtnt and finan ial ind ptndence into 
d11 t! 

2. But yo11 J11st don't /rave to acCt!pl theu two 
tragic cholcu 0111· Joni( r! Now there i • a Third 
Way to invc,t your mon y, th I (live you the 
a olutc afety you want, plus hu{lc flUarantced 
return\ that you .may not even have dream d pos• 
sible before. 

Read What The Banking 
Industry Itself Says 

About This Startling Volum I 
NEW BOOK COULD UPSET 
THE SAVINGS APPLECART 

TIGHT MONEY, Regulation Q, and the 
111uch-touttd Age of the oniumt!r , are 
key lngredienu In a flammable mixture 
about to he Jgnitt!d by a hook which could 
explode In the face of tire commercial 
banking Industry tlris year. Thi ay : 

"The million, , f people who have ved 
a few d liars in th f rm of avini ac• 
count and in urance h ve been prevented 
from aininl( any profit from th 1r invc t• 
ment- indeed they have been forced to 

ccpt r al lo'>l>C - by what amoun1s to 
ov rnm nt agency fi t. The c depositors 

have contributed more, perhap\, to the 
iirowth of our econ my than ny other 
p:roup, and it i unju t that control apply 
only to int re t rates to d po 1tor , whll 
there re no controls over the inflationary 
w c and price increa . ondit1on per. 
mitt ng th1, 20 year of di cnmmat,on 
should be chan ed." 

I om quoting from a book, tit/ d, "Don't 
B11nk On It! How To Make Up to JJ½ 
percent and More on Your Savings- All 

F"fte'~:::r•dedic ted "to the members 
of the m dlan income roup, tho e truly 
for Olten men who e vin depo 1t make 
banklne;, we know It, p ibl ." 

"Don't Bonk On It" may be coming 0111 
at an ausplcio11s time, os the 1teneral p11h• 
lie Is becoming more aware of hil(lr Inter­
est rate.r, and, thanks to truth In lending, 
Is being conditioned to look ot rain of 12 
or 18 percent as low . No do11bt he'll soon 
recognlt.e that 4 or 5 percent is peanuts. 

*Bank Marketing Manogem nt, 
Feb., 1970. 

About the Authors 
Martin J. Meyer is president of the Na­
tional D po 1tor Cooperative A ociation . 
He also ervc as Vice President and Sec• 
retary of Intercept Tele-Communication 
Inc., a new international cable and tele: 

raphic interception and forwarding orga­
nization. Mr. Meyer has written numerou 
magazine articles on bankin , thrift, and 
infl tion. 

Dr. Jos ph McDaniel, Jr. wa. ecretary 
of the . ord oundation from 1953 until 
hi retirement in 1967 and D an of the 

chool of . ommerce at Northwestern 
Unlver<;ity. His distinguished car er in• 
eludes Pre ident of World Health Foun­
dation (U.S.A.) and government ervice 
with the Economic Cooperative Assn. 

3. It is based on one simple fact : That mo t 
depo llor arc completely pa.rsive about where and 
how they ave their money! They r ver take the 
one or two hours that arc necessary 10 learn the 
"in idc working " of the banking sy tem. There• 
fore, they never even hear about the " ~upcr• av­
tngs-accounts" that can yield them Jar more than 
ordin ry intere t on their money. 
. And, above all, they have never heard about the 
1mpl , in eniou technique of "Loopliole Dcpo . 

iting"! Active, preci ely-timcd deposit and with• 
drawal that take an avera e of ten min t of 
your time per month- and bring you bock 8% 
13½% ••. even 19% on every dollar, with exacii;, 
the same total safety that you get on ordinary 
bank acco11nts today! 

You Do On ly What The Banks And Savin1s 
And Loan Associations Themselves 

OPENLY PERMIT. Except Now-
YOU DO IT A LITTLE SMARTER! 

At thi moment, in this entire country, out of 
th over one hundred million people who have 
savin s account , only about forty thousand oJ 
them 11se these techniques. They are till brand• 
new- virtually-unknown. O11ly now has a book 
hem pubUshed that reveals them to every man 
and woman who is willing to riska118 t stomp to 
lear11 them/ 

The time required to read thi book from cover 
to cover l~ approximately one weekend. Or, if you 
wish to skip the banking background at it beain• 
nin , it will take you about an hour or two to 
learn the c "Active Depositing" technique thcm­
sclvc . And once yo11 learn them, from that mo• 
ment on, you w,/1 be able to exploit every legal 
loophole In the entire banking system, including : 

How to act more than 8% interest per year a 
on abso/ut minimum, with hardly any more work 
than filling out your deposit sltp in a different 
way. And then go trom there all the way up to as 
much as 19% to 25% m pcci I situat• n , for 
limited period ! 

How to protect yourself again t the po ibility 
of intcrl: t rate dropping in the future . So you're 
guarontud the high intere t rates available to you 
tod Y, even if tomorrow your friend find their 
return on their savings cut in half! 

How to make banks pay interest to you on 
mon,y you don't real1y even hove on deposit--on 
non-exlste11t money--on money you have already 
spent! (And the bank love you for it. B cau e, 
no m tter how much you make, they make more! 
Page 143 how you how.) 

Yes, how you can even earn hi h intcrc t on 
your credit card! So that you arc now earning in• 
tcre t on other people's moncy- 11nd spending It 
at exactly the same time! 

Nationally Advertised Ir, WALL STREET JOURNAL, N .Y. TIMES, FORBES, BARRON$, U.S. 
NEWS, SCIENTIFIC AMERICAN, NATIONAL OBSERVER, HUMAN EVENTS PARADE 
NEWSWEEK, ETC. An excl11slve and priceless gift for anyone yo11 value . Not distrib~ted through 
bookstore.r. Clfp handy coupo,i and order today. 30-day money-bock g11orantee. 

NEWS 
IIOW 
0111, •a•a 

Reg. $8.98 
CYou save $2.00) 
Best Seller! ~ 
Over 50,000 Sold Direct By Mall. 

Special Warnina Section : Two common mis• 
takes, that unknowingly trap thousands of deposi• 
tors every year, that could completely destroy 
your savings/ 

And how to defer income tax on the interest 
you get. Two plan that offer marvclou tax-shel­
tered advantages. 

And- let us repeat once again-all completely 
prottcted hy United States Government Insuring 
Agencies! With no service charge - no minimum 
balance - no legal technicalities! Ready to go to 
work right now for the investor with $500-or 
$500,000! 

Prove Every Penny Of It Yourself­
Entirely At Our Risk! 

The top money men in thi country- the very 
banks them clve - u e these techniques! Why 
shouldn't you? All you ri.rk to learn them all ls an 
8¢ stamp with the Coupon below! J.r'hy not send 
it in- and start your savings earning double and 
triple interest-8% to 13½% or more- TODA Y.1 
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25W.Merrlck Rd., Dept.JB-76, FrHport N.Y. 11520 
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derstand that I may uamine this 
I book for a full 30 days entirely at 
I your risk If at the end of that time, 
f I am not satisfied, I will simply re• 

I 
turn the book to you for every cent 
of my money back. 
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physical sciences 
Iron in the April 17 solar flare 

The particles that reach the ncighborho d of the 
earth from outbur ts such as solar flares can provide 
information about the un and about the mean by 
which the particle were accelerated and propagated 
through interplanetary space. Jn the Jan. I P11Ys1 AL 
R VI · W L TTERS R. L. Fleischer and H. R. Hart Jr. 
note that until recently there wcr no data on such 
particles in the very-low-energy range from a few 
million electron-volts per nuclear ma ·s unit (MeV p r 
nucle n) down to a thousand electron-volts per nucleon, 
which is about the energy of particles in the s lar wind. 

That deficiency was eliminated by the night of Apollo 
16, which carried cosmic-ray detectors for solar and 
other particles. lt happened that a olar flare occurred 
on April 17, 1972, and wa recorded by the det ctors. 

lei cher and Hart r port that at low energies the 
flux of iron relative to lighter nuclei ( carbon and 
heavier) is greatly enhanced. The fact leads them to 
sugge t that heavy nuclei arc more abundant in solar 
flares than in the surface of the sun. 

An eye on the sun's magnetic field 
A new olar telescope is b ing built at Kitt Peak 

National Observatory near Tue on , Ariz. 1t will b the 
second solar in trument at Kitt Peak; the 60 inch 
Robert R. McMath Telescope is the first. The initial 
purpose of the new tclesc pc will be to observe the 
magnetic field of the ·un. rom such studies information 
about the temperature, pressure and physical tructure 
of outerm st layers of the sun can be gained. Such 
information is c pccially important to knowledge of 
olar flare . The new telescope will have a 24-inch 

apcrtur . The new in trumcnt is called a vacuum tcle­
scop because the ·tin's light passes through a vacuum 
tank to minimize distortion bcf ore an image is f rmcd. 
The in ·trumcnt will provide a solar image 13 inches in 
diameter for analysis with a magnctograph. omplction 
of the project is expected in June. 

Cross sections for heavy-ion fusion 
recent dcvel pmcnt in the realm of phy ical tech­

nique i the acceleration of heavy ions, heavy atomic 
nuclei that have been stripped f some or all of th ir 
electron . Sp cial accelerators have been built and arc 
being built for the purpose. 

One of the experiments pos iblc with accelerated 
heavy ion i t drive them again ·t other nuclei in 
target in the hope of making them fuse with the 
targets. Studies o( this kind can learn much about the 
dynamics of nuclear fusion and perhaps produce ultra­
heavy nuclei that w re previou ly unknown. 

A major que tion with regard to such (usion experi­
ments i whether the cross section (probability) for 
complete fusion depends m re on the properties of the 
nucleus pr duced or on the dynamics of the heavy-ion 
interaction that produces it. 

In the Jan. 1 PHY I AL R -v1 •w LETTERS J. M. 
Zeb Iman of York allege of the ity University of 

w York and olumbia Univcr ity and J. M. Miller 
f olumbia report that study of three different reac­

tion that produce ytterbium 170 indicate that the 
complcte-fusi n cro s ection depend on the dynamics 
of the interaction that produces the fusion. 
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• space sciences 
From our reporter at th~ meeting of the American Insti­
tute of Aeronautics and Astronautics in Washington 

Heating up the solar energy question 
Aden B. and Marjorie Meinel of the University of 

Arizona, known for their work in s lar energy research 
(SN: 4/8/ 72, p. 237 , told the AIAA meeting that it 
i • time to stop thinking and talking ab ut th u ·c of 
solar energy and tart acting. To illustrate the urgency 
for more direct work, they presented the timetable fr m 
start f intensive work to efTcctivc use by ocicty: thermal 
heating of buildings, 3 to 5 year ·; biogenic methane, 
5 to l O years; photothermal power system, IO to 15 
years; photovoltaic land pow r systems, 15 to 20 years. 

)though th y assert that solar energy is the pti n 
for the future, they admit that it mu t fir t vercome 
feasibility hurdle : technical, pcrati nal and cc n mic. 

xample: They cit the construction f the satellite 
power station c ncept of Peter laser. The station w uld 
use photovoltaic conversion to produce electric power, 
which would then be transmitted to earth via large 
microwave antenna . A 1 ,000-mcgawatt system w uld 
have to be carried int I w orbit by 50 t I 00 individual 
space-shuttle Jaunchc ·, as embl d in orbit by astr nauts, 
then space-tugged into synchronous orbit. If one could 
achieve a 20-ycar life for each station, and the Unit d 

tatcs n edcd one milli n megawatts, it w uld r quire 
the activati n of 50 ystcms each year. This w uld 
mean 14 space-shuttle launches a day forever. 

If th option cho en were solar power ranch , 
meeting the need ' of the Unit d tatcs by the year 
2,000 would require 7,000 square miles of collect rs 

n about 14 000 square miles of land. 

Maneuvering in zero gravity 
kylab, scheduled for launch April 30 and May 1, 

will provide the first opportunity to test extensively a 
maneuvering unit designed to help the astronauts m ve 
around in weightle snc . Two such units were devcl p d 
for cmini, but nly ne received very limited cva]ua­
tion, according t Air rec Major . Whit ctt Jr. 
He and P. ramer of Martin Marietta Aero pace in 
Denver arc in charg of the astronaut maneuvering 
research vchicl for kylab. he AMRV com,ists of two 
parts: a backpack unit and a hand-held mancuv ring 
unit. 

Seeing the sea from orbit 
Alth ugh the ensors n the fir t arth Re urc s 

TL-chnology Sat llite ( • RTS 1) were designed primarily 
for observation f terrestrial res urccs, the imagery 
reveals an amazing amount of ocean detail, ace rding 
t John R. Apel of the National Oceanic and Atmos­
pheric dmini tration. Apel sh ~ed imagery ta en of 
the cw York Bight area Aug. 16. w feature can 
be s en about 15 mil s south a t of New York ity. 
One is ascribed to the legal dumping of acid wastes 
8 to 20 hour before the ov rflight. the north i a 
more ob cure ewage-sludgc dump. Nearby can b sc n 
a train of ripple , either surface r internal , incid nt 
upon the continental hell'. They can be seen advancing 
in the deeper water over the submerged Hudson Valley. 
cdimcnt plumes from the Hudson River and from 

Barnegat Bay can be seen. 
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STOP SAYING 
"I CAN'T AFFORD TO TRAVEL" 

8 BOOKS THAT GIVE YOU 
THE FACTS ON HOW YOU 
CAN TRAVEL TODAY WITH-

OUT BEING RICH 

AROUND TH E WORLD 

BY FREIGHTER 

Where and how to travel by freig hter 
- the lower cost way to travel 

F OR no mor than you'd p nd at a re ·ort, 
you can take a never-to-b -for11ottcn cruise 

to Rio or Buenos Air . . r throuah the 'an I 
or to the West Indies or to ing land, ranee, 
the Medlt ·rr. nean, etc. 

And what t1cco1111110d(lt/ons )'OIi Nt't - larNI! 
roomr with btds fnot bunks), probably a prl­
l'f1te bath, lotJ o good food, and plenty of 
rt'/axat/011 as you speed from port to port. 

Travel Rout s Aro1111d the World name th 
freighter Jin s (700 of them, with , ailini:s from 
pracuc lly v ry port in the world) t lls where 
they wo, what th y char •e, brlelly describes ac­
commoaatl n plu life n your frelahtcr, 
cloth ·s to take, tc. 

To stop saying tltat tra,•el Is exp nsfre, ,:et 
J'<> ,,r COP)' now. Price, $1.50. 

BARGAIN PARADISES 

OF THE WORLD 

W eat lndlea, M exico, Callfornlas Abroad 

hi is a book on h w to d uble what your 
mon •y can buy. or that i what spending a 
f w week or month , or ev n rctirin •, in the 
world' Bargain Paradi cs amounts to. 

hroughout thi big book you learn wh re to 
,r, nd a while in the W . t Indies, ·outh Amer­
ica, the healthful Island of the outh e s, 
and the marvcl<H1 Balearic Island · where two 
can live like kinµ for $50 a week. 

You read about citie and t wns wh re it' al­
way sr,ring, about " alifornias Abroad," ab ut 
"Four Modern Shangri-La ," about mountain 
hideaway , tror,ical islands as colorful a Tahiti 
but n arer home, ab ut modern cities where 
you can live for less, about quiet country Janes 
and ,urf wa,hcd coa-.t, I re . ort . 

If you've ever wanted to travel but wondered 
h w you could afford it; if you h ve a little 
income but wonder how you'd ever be ublc to 
retire on that; if you w nt a life of luxuries on 
what you'd •ct only nccc sltic buck home, then 
you want thi book. $2.50. 

HOW TO TRAVEL 

WITHOUT BEING RICH 

!20 YOU know it cost only $179 to travel 
all the way to Argentina throui:h colorful 

xico, the Andc , Peru, etc., by bu and rail? 
r that there arc a do1en round the world 

routin a. for under $1500? 

If you know the seldom-advcrti~cd ways of 
r achin • foreign countries, you don't n d fan­
ta~tic sum · of money in order to travel. Thi~ 
book show. you the lower co,t, comfortable 
ways to practically any pan of the world. Herc 
are the ,h ir>, rail, bu , airplane, and other rout­
in s that . ave you money and open th world 
to you. 

Thi, i, the guide that helr,s you xplorc the 
We!-tt lndie~ like an old time resident who 
know, all th• trick\ of how to make one dollar 
do the work of two. Roam around M •xico, 
South America, •urope, elsewhere? This i the 
µu1de that tell you where and how to go at 
r,rice . you cirn really afTord. $2.50. 

OFF-THE-BEATEN PATH 

- these are America's own Bargain 
Paradises 

II 
Where to retire or vacation what II 
look like prewar prices and no one 
ever heard of nerves or worries. 

Oll-the·Beate11 Patlt names the r ally low cost 
Florida retirement and vacationing town , the 
topnotch values in Texas, the Southwest, ali­
fornia, the 'ou th and ast, Canada, and a 
do.1en other area which the crowds have not 
yet discovered: 

Fabulm1, r,lace like that undiscover d rc­
l!ion where winters arc a, warm and sunny as 
Miami Beach',, yet costs can be '- rds le s. Or 
that island that look. like Hawaii yet i 2000 
miles neurcr. Or ranee's only remainini: out-
r,o,t in th1, purt of the world ... or a villa~e 
more Scotti'ih than cotland . . . or resort v1l-
laµc without crowds or high prices . . . or 
hland i,aradhe aplenty in the U .. or ·anada 
. . . or ar a with almo t perf ct climate. 
And for good measure you also read ab ut low 
cmt paradi,e, in Hawaii, the Vir •in Islands, 
and Puerto Rico . 

A bi1.t book, with about 100,000 words. Yet 
it COSb only $2.50. 

SPEC IAL OFFER: All 4 b ok above - Travel Routes Around the World, Bargain 
Paradises of th World, llow to Travel Without Being Rich, and OD-the-Beaten 
Path - ($9.00 value) for only $5.95. 

FABULOUS MEXICO- WHERE 
EVERYTHING COSTS LESS 

I H • land of r tircment and vacation bar­
~ain , where you can build a modern home 

or $7500 and an American rettrcmcnt income 
looks llk a fortune, and your vucation money 
can buy double or more what it might back 
home. Norman Ford show· you vac,llicm and 
retirement value where you can live lik n 
princ cm what you mi~hl ]LM get along on in 
the U.S.A. lie pinr,oints arcus th t look like 
the South eas, other where it' lik June all 
year round, towns where many other American 
have retired; ,how where to find modern, 
llower-b •decked hotel. and inn that char •e 
hardly half of what you'd expect to r,cnd m 
even su h a land of vacation and retirement 
bar •ains a, M xico. P/11s a big st rim, 011 where 
10 start your money earning .11) m11ch more 
tlwn 111 the U.S.A. $2.50. 

AMERICA BY CAR 

T J 11 big book is your in<,urance of cina all 
the 4-,wr sight, in whatever corner of the 

. S ., anada, or Mexico you drive to. Whether 
you're v1stt111g cw ngland or alifornia, lor­
ida or the National Parks, the Great I akes, the 
Mi,<,1\S1r,r,i, the East, the South, the ·outhweM, 
the Indian country, etc., it tell you day by day 
and road by road the scenic way to go and it 
alway direct, you to the imr,ortant si hts along 
the way and in the cit1e . In Niai:ara or Los 
Anµeles, Wa -.hin •ton or New Orlean . , the Black 
Jltlls or Montreal, it take the i:uc swork out 
of travel. 

Am ric i so big you can easily overlook or 
forget imr,ortant sight or make many a wrong 
turn . o et Am r/ca by ar, the book that 
makes <,urc you'll see evcrythina of cons qucnce 
and alway travel right. Only $3.50 for thi 
170,000 word b ok (a big a · 3 ordinary- ized 
novel ) . 

A Good Trip Begins with a Harian Book 
Publishers since 1935 

WHERE WI LL YOU GO 

IN FLORIDA? 

Florida needn't be cxpen ive - not if you 
know just where to go for whatever you seek 
in Florida. And if there's any man who can 
give you the fact you want, it's Norman Ford, 
fou nder of the world-famous Globe Trotters 
Club. 

His big book, Norman Ford's Florida, tells 
you, first of all, road by road, mile by mile, 
everything you'll find in Florida, whether you're 
on vacation or looking over job, bu ines , real 
e tale, or retirement pro pect . 

Always, he name the hotel , motel , and 
restaurant where you can top for the be t 
accommodation and meal at the price you 
want to pay. For that longer vacation, i( you 
let Norman Ford guide you, you'll find a real 
"paradise"-just the spot which has everything 
you want. 

Of course, there' much more to thi big 
b ok. If you want a home in Florida, he tell 
you just where to head . If you've ever wanted 
to run a tourist court or own an orange grove, 
he tell you tod y's in ide tory o( the e popu­
lar investment . 

If you want to retire on a mall Income, 
Norman ord tell you xactly where you can 
retire now on the money you've got, whether 
it's a little or a lot. Because he alway tells 
you where life in Florida is plea ante t on a 
. mall income, h can help you to take life ca Y 
now. 

Whatev r you eek in Florida, Norman Ford'~ 
Florida •Ive, you the facts you need to fin d 
exactly wh, t you want. Well ovt:r 100,000 
word , but i• cost only $3.00-only a fraction 
of the money you'd pend ncedics ly If you 
went to Florida blind. 

WHERE TO RETIRE 

ON A SMALL INCOME 

Thi book select out of the thou ands of 
communities in the U. S. only those place 
where the climate i right, Jiving co t • arc Jc , 
the surroundin ,, pleasant, and nature and the 
community get together to guarantee a good 
time from fishing, boating, gardening, concert , 
or the like . 

It covers citie , towns, pas, re ort , etc., 
throughout Am rica- from New Eniiland outh 
to f-lorida, west to "alifomia and north to the 
Pacific orthwest. It include both Hawaii and 
the American Viri:in Island . 

Some pcor,le spend hundreds of dollars trylna 
to 1.tet information like this by travelini: around 
the country. Frequently they fail-there i just 
too much of America to explore. Thi book 
save, you from thal danger. Yet it cost only 
$2.50. 

r----------------· 
M all to HARIAN PUBLICATIONS, 

178 Walnut Drive 
GREE L WN, (Lons I land), N. Y. 11740 
I have enclosed S. . . . . . . . . . . . ( ca h, check, 
or money order). Plea e send me the book 
I checked bel w. YOU WILL REFUND 
MY MON · Y 1 I AM NOT ATISFIED. 
□ Travel Route Around the World (travel 

by freighter). SI.SO. 
□ Bar aln Paradl ei. of the World , $2.50. 
□ How to Trav I Wit hout Being Rieb, $2.50. 
0 Off-the-Beat n Path. $2.50. 
0 P IAL OFFER #1: All 4 books 

above for $5.95. 

B Am rlca by ar. $3.50, 
or man Ford' Florida. $3.00. 
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S2,50. 

□ Fabulou Mexico - Where Everytbln1 
Co!>t Les , $2,50. 
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$11.95. 
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Getting protein 
into the mammalian cell 

Amino acids apparently get a free ride into 

the cell on a sodium shuttle powered by ATP 

Joan Arehart-Treichel 

Heinz: Mammalian cells swap amino acids. 

by Joan Arehart-Treichel 

Protein is indispensable to man and 
animals. Skin, muscle, internal organs, 
nail, hair, brain, the base of bone are 
protein. Enzymes are protein. Anti­
bodies are protein. Proteins provide 
energy, help keep blood pressure normal 
and ward off anemia. Proteins prevent 
the buildup of waste materials in the 
body. Overweight, protein-deficient per­
sons cun lose seven or more pounds of 
water the first week they go on a high­
protein diet. 

Maintaining a high-protein diet, how­
ever, isn't enough to stay healthy. The 
body must be able to use the protein 
made available to it. When proteins 
are eaten, the digestive processes break 
them down into amino acids. The amino 
acids pass into the bloodstream and 
throughout the body. Some J 80 billion 
cells attempt to intercept those amino 

acids that they need. To get into cells, 
amino acids require energy, because 
there are more amino acids inside cells 
than outside, and newcomers must 
move against the concentration gradient. 
Amino acids have been found to use 
enzymes and lipids on bacteria cell 
membranes to get into bacteria ce1ls 
(SN: 7 / 8/ 72, p. 28) . Amino acids 
appear to use sodium in the bloodstream 
and ATP, the universal energy molecule 
of cells, to get into mammalian cells, 
Erich Heinz of the Johann Wolfgang 
Goethe University at Frankfurt am 
Main, Germany, has found. Heinz is 
a pioneer in cell transport re earch. 

During the past decade or so, Heinz 
and other workers have acquired mount­
ing evidence that sodium and amino 
acids move into the mammalian cell 
together. In recent month he has found, 

with John and Trudy Forte, American 
scienti ts working in his laboratory, that 
amino acids stimulate the ATPase enzyme 
on the mammalian cell membrane. This 
enzyme catalyzes ATP. In a recent 
S IENCE N ws interview in his lab, 
Heinz described how these items of evi­
dence might explain amino acid move­
ment into the mammalian cell. 

First, he hypothesizes, an amino acid 
and a sodium ion couple outside the 
cell. Because there is less sodium inside 
the cell than out ide the cell, sodium 
can enter without an outside energy 
source, by imple diffusion. And be­
cause the sodium ion is coupled with an 
amino acid, the amino acid gets a free 
ride into the cell. As the amino acid 
passe through the cell membrane, it 
may timulate A Pase. ATPase in turn 
splits a molecule of A1 P just inside the 

Photos: John and Trudy Forte/U. of Calif. 

Mammalian cell membranes 880 times larger than life. Each cell membrane contains smaller membranous units. 
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cell, in the cytoplasm. The energy that 
comes from this ATP split drives some 
sodium out of the cell. (ATP is known 
to drive sodium out of the cell against 
a concentration gradient.) When 
sodium is forced out of the cell by ATP, 
it wants to get back in, where there is 
less sodium. So this sod ium once again 
enters, giving more amino acids piggy­
back rides into the cell. Thanks to 
sodium and ATP, then, amino acids 
accumulate in the mammalian cell. 

More experiments arc needed to con­
firm this hypothesi . For example, it is 
known that sodium is not needed to get 
amino acids into most bacteria cells. So 
Heinz has to satisfy some skeptics in 
his field who have evidence that sodium, 
though dearly required to bring amino 
acid into mammalian cells, is not con­
cerned with the supp ly of energy for 
this transport. He and hi a sociates are 
trying to resolve how much energy for 
amino acid transport into mammalian 
cells come from sodium and how much 
comes from ATP. Rigorous calculations 
have given him reason to believe that 
a third of the energy at most comes 
from sodium and the other two-thirds 
from ATP. 

Since enzymes and lipids on the bac­
teria cell membrane have been shown 
to help amino acids into bacteria cells, 
Heinz must also explore the possibility 
that ome mammalian cell-membrane 
chemicals other than ATPase help amino 
acids enter the mammalian cell. He 
mu t likewise clarify a eemingly para­
doxical discovery he made several years 
ago: The more amino acids there are 
in the mammalian cell, the easier it is 
for more amino acids to come in. "It is 
possible," he say , "that amino acid in 
the cell may stimulate ATPase or an­
other chemical in the membrane to 
bring in more amino acids." 

What might his findings mean to pro­
tein intake? Heinz ventures several pos­
sibilities. He has found that mammalian 
cell can exchange certain amino acids 
they have taken in for needed amino 
acids that are outside. Because body 
Proteins are being broken down by cell 
enzymes throughout a person's life, 
amino acid exchange may be crucial for 
immediate replacement of destroyed 
amino acids. "Abundant amino acids," 
he speculates, "may also be cheaply ex­
changed for rare ones." 

Because Heinz has conducted most 
of his experiments on mouse tumor 
Cells, he points out that cancer cells 
might take up amino acids more easily 
than do normal cells. So far he has no 
evidence to this effect, though. Still, 
he suspects that cancer cells might de­
prive normal cells of the protein they 
need. He would like to see some cancer 
re earchers infect normal cell with a 
cancer virus and determine whether the 
transformed cell change their amino 
acid uptake. □ 
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Join our succeuful authora In a com­ •••• 
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Musical Multiplication Records 
teach all the tables from 2's through 12's as easily as the words of a song! 

Help your child do better in arithmetic­
especially in the New Math-by getting him 
these n.ew multiplication records. Modern 
Math teachers insist on children memorizing 
their tables. Now even children of pre-school 
age can easily learn all the tables from 2's 
through 12's simply by playing these records. 

No urging needed from parents. Children 
love these records. Each table has its own 
catchy tune and jingles. And the man on the 
record quizzes your child so the tables stick 
in his memory. He must know his tables to 
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D-207, Wilmette, Illinois 60091. 
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A. Blair Owen,, Principal, Lewilton 
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Mystery of the cosmos 

A decade after their discovery, the fundamental 

questions about quasars still perplex astronomers 

Oh, quasar, you're not, but you look like a star 
Won't you please tell us where and what you are? 

Hale Ob ervatories 

by Dietrick E. Thomsen JC 27 3: Simple by light but complex by radio. 

By now, qua ars have been under 
ob ervation for a decade or more, and 
yet astronomers have reached no c n­
sen us regarding what they are or 
where they are. The two que tion 
taken separately or together have im­
portant eITects on ba ic cosmological 
theory, and the attention quasar · get 
is probably commensurate with their 
importance. For the time being, the 
que tion of where they are tend to 
over hadow the que ·ti n of what they 
are. 

The qucsti n f the di tanccs to the 
quasars engages astrophysici ts in an 
argument that ranges now beyond the 
quasars themselves to the beginning 
of a general que tioning of Edwin 
Hubble's conclusions about red hifts. 
Hubble, in hypothe izing an expanding 
universe, noted that to any ob ·ervcr 
in any galaxy in an expanding univer e 
all other galaxic would appear to be 
recedi ng, and the farther away any 
galaxy was from the observer, th 
faster would its apparent reces ·ion be. 
This apparent recession would hift a 
galaxy's light to the red, and such 
red hifting wa indeed f und by Hubble 
and other observer of distant galaxic . 

When qua ars were di covered, omc 
of them were found to have the large t 
redshifts f any known cele tial bodic . 

Quasars look I ikc stars, but they radiate 
light and radio in amount ·imilar to 
the radiati n f whole galaxic •. If 
the e large red hifts arc entirely co -
mo logical ( due to di ·tancc nly), they 
make the radiated power of the quasar 
even more fantastic since the power 
output at the ource has to be all the 
higher for the quasars to appear c 

bright a they do. radually some 
pc pie began to uspect the qua ar 
redshift . 

Then some quasars were found that 
appeared to be associated with clusters 
of galaxie , and yet they had red hift 
substantially difTerent from those of the 
clusters. It was argued quite trongly 
that ome part of a qua ar's red hift 
wa contributed by factors n t de­
pendent on speed of rece ion. One 
of the a tronomcrs pr minent on the 
noncosmological idc i Halton . Arp 
of the Hale Observat rie . J n the la t 
few year Arp ha looked beyond 
quasars at variou kind f peculiar 
objects for other evidence of noncos­
mological red ·hifts. He has found 
in tances of boclie • that appear to be 
a ciated with one an ther (in some 
_ca e joined by bridge of matter), 
but which have widely different red-
hift (SN: 5/ 29/71, p. 367). At the 
ixth Texas Symposium on Relativistic 

Astr phy ic in December, he reviewed 
half a dozen f these, all the while 
hoping that the a embled astrophys­
ici ·t • would not carry out the old 
cust m of "sh oting the mes enger who 
brings bad news." Then he went a step 
f urthcr and cited discrepant redshifts 
for normal galaxie in a cluster. 

The clu ·ter i the one in the con­
stellation Virgo. The redshifts of the 
galaxies vary according to the cla s a 
galaxy belongs t . They yield recession 
velocitic of 900, 1, l 00, 1,400 and 1,800 
kilometer · per second. Discrepancies of 
a similar sort appear in the clu tcr in 
the constellation oma Bereniccs also. 

hu it seem - n the basis of the ' C 

examples that even f r relatively nor­
mal galaxie • there is a contribution to 
red ·hift from me factor that changes 
with type or with galactic cv lution. Jf 
thi hould prove generally true, it 
would put m dern bservational c -
mology back on square one where 
Hubble f und it. 

A more positive attitude toward 
quasar red ·hifts is taken by Lodewyk 
Woltjer of olumbia Univcr ·ity, who 
begins by asking: "What can one say 
is right with redshifts?" One of the 
things that should be right i what is 
called a Hubble diagram. his i a 
plot of apparent magnitude versus red-

Photos: Jerome Kristian/Hale Observatories 

Galaxies underlying two quasars, PHL 1070 and B 340, appear as diffuse elliptical images around the darker quasar. 
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shift. 'I he farther away so 11cthing is, 
the fainter, in general, it should appear. 
One of the great supports of Hubble\ 
hypothesis is that this pl t, for galaxies, 
shows a general tendency for increasing 
faintness with incrca"iing rcd"ihift. 

Woltjer "iCt out to sec whether thi 
could be done for quasars. Taking the 
general population of qua-.ars, it cannot. 

o such relationship is evident. Woltjer 
then proceeds lo divide quasars into 
three classes: those that have in the 
radio range the douhle--. tructure char­
acteristic of radio gala -ics and steep 
<ipcctra, those that have flat radio 
<ipectra and those that appear ptically 
as quasars hut have no notable radio 
emission. 

For the radio doubles. Woltjer says, 
there is "a definite tcndcnc for redshift 
to increase with decreasing apparent 
rnagnitudc ." ror those with flat radio 
spectra and f r the radio-quiet group, 
110 indication of a relationship between 
hrightncs-. and red-.hirt comes out. One 
111ight conclude from this that the radio 
doubles arc at CO"imological distances 
While the other classes arc local. 

But the J lubble diagram works only 
f r object of nearly the same intrinsic 
brightness. Even galaxies, as Woltjer 
Points out, ''arc not standard candles." 
·1 hey vary in intrinsic brightness, and 
as a result the Hubble diagram show-, 
:t certain smear. Pcrhap • with quasars 
1111rin"iic luminosity varies so much that 
the I lubhle diagram is entirely smeared 
out. 

If that is true, then it is still possible 
that the brightest, quasars at any giv n 
distance may be of the same factual 
magnitude. cc ruing to Richard Hills 
of the Max Pland Institute for Radio 
Astronomy in Bonn, West Germany, if 
one divides the redshift range into small 
~tretchc • and plots the brightest quasars 
111 each stretch, a Hubble diagram 
results that docs look rather like in­
creasing faintness with increasing 
distance. 

onsiderablc work has been done 
With very long baseline interf er >mctry, 
~ombining signals received at telescopes 
1

11_ West Virginia, alifornia, Puerto 
Rico, Sweden and the rimea, to try 
to determine the internal structure of 
qua,ar"i. According to Kenneth I. 
Kellerman of the at ion al Radio s­
tronomy bservatorv, the results arc 
ambiguous, and the conclusions drawn 
f ron, them arc very dependent on the 
model one brings to the data. 

The dillicultics stem from the fact 
~he baseline between any two telescopes 
111 the group gives a one dimensional 
Picture, a view along the projection of 
the baseline on the quasar. Most of 
lhc baselines used arc cast-west. What 
Will he necessary in future 1s the addi­
tion of s me north-,outh baselines to 
try to get the beginning of a tw 
dimensional view. Ambiguitie • arc also 
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produced by differences and changes in 
the brightness of various components 
of one and the amc quasar. 

An example is 3 273. This quasar 
may be composed of either six com­
ponents or four. If one believes in six 
components, there is a ymmetrical 
arrangement of three pairs. The ther 
interpretation secs the inner pair and 
only one member of the two other 
pairs. 

he structures also change with time, 
anc.l if these changes represent motion. 
some of the motions arc at speeds 
several times that of light ( if the 
quasars arc at cosmological distances, 
that is). One can get around this 
problem by hy1 othcsizing that the 
changes do not represent motion but 
rather changes in brightnc s of com­
ponents that arc standing still. ·1 hi 
is called the hristmas tree eficct 
( Kellerman aid that ur pcans at the 
meeting had trouble grasping the term 
since l.:. uropean hri tmas trees do not 
blink), and it brings trouble · of its 
own: In some instances it requires very 
c mplcx and seemingly fortuitou 
structures. 

However the ambiguitie may be 
resolved by future observation, enough 
is now known to say that quasars­
though they may look like tar -arc 
not point objects like tar<.;, ut have 
a complex structure including both 
c mpact and extended sources that 
change with time. 

Quasars have often been linked to 
gala ics. Some astronomers think they 
may occupy a place on an evolutionary 
scheme that rncludes galaxies. Now 
come J romc Kristian of the Hale 
Observatories to suggc t that they arc 
events that take place in the centers 
of galaxies. To holster this argument 
he went looking for images of galaxies 
under those of quasars. Most quasars 
appear to be standing alone, but 
Kristian reasons that they appear so 
hccau-,e they arc -,o far away that the 
und1.:rlying gala,y is t o faint to be 
seen in competition with the quasar. 
By using very -,ensitive plates Kri tian 
has found some instances where gal­
axies do appear to underlie quasars. 

bject rs accw,c Kristian of playing 
lo sc with the definition of a quasar. 

he criterion he is accused of violat­
ing rather arbitrary it elf is that the 
object should look like a star on plates 
taken with a ..J-8-inch Schmidt camera. 
Kristian has included s me objects that 
do not look stellar on such plates, ay 
the detractor '. 

Whether the quasars arc far or near, 
what relationship they have, if any, to 
gala ics, and what their structure may 
reveal about their astrophysic arc all 
topic-. for future observati n. Much has 
been learned in the past decade. but 
thc-.e fundament·il question-, still remain 
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Read it slowly. 
Y ou'll want to. It's that good ... it's The Hugo Winners: 

23 speculative fiction stories that have won the sci­
ence fiction equivalent of the Oscar- presented every 
year at The World Science Fiction Convention. But you 
needn't trust the judges ... judge for yourself. Form your 
own opinions about Arthur C. Clarke's superb story, "The 
Star," and Jack Vance's devastating classic, "The Dragon 
Masters," and Poul Ander on's award-winner, "No Truce 
With Kings" plus 20 more. They span more than a dec­
ade of writers ... and present light-years of imagination 
for your mind to play with. So go ahead ... play. 

help cover shipping) when you join the Science Fiction 
Book Club. 

As a member you'll be offered other equally exciting 
books - to build your own award-winning science fiction 
library- at a fraction of the regular bookstore cost. 
Heres how the Club works: 

This fabulous 864-page anthology of speculative fic­
tion sells for $15.45 in the original publisher's edition. 
It's yours, if you wish, as one of 4 books for just 10¢ (to 

You'llreceivetheclub'scolorful bulletin which will keep 
you informed of superb new wc.-ks. Though these hard­
cover books may sell for as much as $4.95 and up, you pay 
only the special low price of $1.49 plus shipping and 
handling. (Occasional extra-value selections are slightly 
more.) So join the Science Fiction Book Club now. We'll 
start you off with 4 books for just 10¢ (to help cover 
shipping). Send no money. But do send the coupon today. 
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