
dount Wilson. Their measurements, the fir: 
nade of a comet's temperature, resulted in 

rested for comets in general. 
This was not Ikeya-Seki's fi 

have been viewed side by side in a split field. 
The new microscope was assembled by thre 

. 
sition seem to jump back and forth as the images 
are alternated, and objects that have changed in 
size seem to pulsate. 

The same illusion can now be created when com- 

-ray negatives or plastic molds of the crystal sur- 
aces under a magnification of 50 to 500. Disloca- 

continued on page 16 
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tion lines that have moved appear to shift back and 
forth as the images are alternated, 

GRAVITY SURVEY 

A hidden branch of the San Andreas fault, ex- 1,c if. L i t i i i a i L m - i i  Z."IIC UGLWCGI 

tending more than 60 miles from the Salton Sea to that is found under the conti 

the continent of 20 to 25mili 
Gas once part of the Gulf of ( 

miles thick. 
i survey was co 
:h research fellow in geop 

tech's Seismological Laboratory. The survey, d 
signed primarily to learn more about the geolog 
structure of southern California and about varia- an assistant professor of geophy 
tions in the thickness of the area's crust, involved chusetts Institute 
about 30,000 measurements of the force of gravity 
over the area. 

The data were obtained with a eravimeter. a STRUCTURE OF 
" 

portable device that detects very small differences Sten Samson, Caltech senior research 
in the force of gravity. Because denser rocks or hemistry, determined the structure of 
minerals produce a greater gravitational pull tha x inorganic molecule ever to have 
lightweight material such as porous sand, a g ement figured out-a compound 
meter moving over an area can delineate struc d cadmium The fob of locating each 

" 
by scientists a t  Caltech andelsewhere, showed th ent Gordon have used the same technique to de- 
one of the southern branches of the San Andre ermine the structureof Paulingite, the mineral hav- 
fault-the Banning-Mission Creek fault-continu gest known basic structural unit of any 
~outheasterlv from the Salton Sea area. Geolosis aterial-nearlv 3.000 atoms. 
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uses a two-step technique, first taking an x-ray dif- 
fraction photograph of the material to find the size 
of the basic unit and get a general picture of the 
symmetry of the atomic arrangement. He then com- 
bines the x-ray information with unique "symmetry 
charts" he has devised, painstakingly working out 
the exact arrangement of atomic groupings. 

The basic unit of Paulingite is a framework of 
2,106 silicon, aluminum, and oxygen atoms, with 
about 800 positively charged metal atoms and water 
molecules distributed within the framework. The 
mineral was discoverd several years ago by Bar- 
clay Kamb, Caltech professor of geology and geo- 
physics, who named it after his father-in-law, Cal- 
tech research associate Linus Pauling, chairman of 
the division of chemistry and chemical engineer- 
ins from 1936-58. 

The planet Mars is a tantalizing subject for as- 
tronomers, close enough for ~hotography of its sur- 
face features, but too far away to reveal those fea- 
tures very clearly. As a result, what one man sees, 
another doubts, and one interpretation is refuted 
by another. But observers have been fairly well 
agreed on at least one Martian feature-the ice 
caps on the poles. Many photographs show them, 
and spectroscopists have confirmed the presence 
of water in the ice. Now two Caltech scientists have 
raised some doubts about this; they propose that 
the ice in the polar caps is actually composed of 
carbon dioxide (dry ice) rather than water. 

Robert Leighton, professor of physics, and Bruce 
Murray, associate professor of planetary science, 
have come to this conclusion after completing a 
study of what the behavior of volatile materials 
ought to be on Mars. The men think that any water 
that does exist there, except for a little bit in the 
ice caps, is probably contained in the form of per- 
mafrost under the polar regions and possibly under 
the temperate regions as well. They also suggest 
that volatile organic compounds, if they exist on 
the planet at all, may tend to concentrate in the 
polar regions. 

The Caltech study involved the application of 
available data to a simple thermal model of Mars. 
I t  utilized results of last year's spectacular Mariner 
IV flight to Mars, primarily the value for atmos- 
pheric pressure (about 0.5 percent that of the 
earth) and the inferred composition of the Mar- 
tian atmosphere (mostly carbon dioxide). 

The scientists first devised a thermal model of 
the planet's surface. Then, using Caltech's 7094 
computer, they evaluated the heat balance for a 
sample period of several years, computing nightly 
and annual temperature variations for the surface 
at various latitudes. With little atmosphere to trans- 
port heat energy on Mars and no oceans to equal- 
ize temperatures over the planet, it is probable 
that the surface temperatures there are governed 
almost entirely by latitude and time of day. 

It  was found that the minimum nighttime tem- 
perature near the equatorial latitudes would remain 
above 14SÂ° (the freezing point of carbon dioxide 
on Mars) at all seasons of the year, but would drop 
considerably below that temperature in winter at 
subpolar and polar latitudes. Thus, carbon dioxide, 
the dominant constituent of the atmosphere, would 
precipitate and accumulate at the higher latitudes 
during the Martian winter. As for reports of water 
in the polar caps, there may be a very thin coating 
on the top which remains as the carbon dioxide 
underneath evaporates. 

Confirmation of these conclusions may come 
from earth-based observations during the 1967 op- 
position or from the scheduled 1968 flight of a Mar- 
iner spacecraft to Mars, at which time high-resolu- 
tion measurements of the temperature at the polar 
caps and on the dark side of Mars are planned. 

Engineers now have a reliable and practical way 
to predict the dispersion rate of a sudden dose of 
pollutants in a river as a result of work done by Cal- 
tech graduate student Hugo Fischer, now assistant 
professor of hydraulic engineering at Berkeley. He 
did the research under the direction of Norman 
Brooks, professor of civil engineering, in Caltech's 
Keck Engineering Laboratories. 

Dr. Fischer has found a theoretical method for 
predicting the extent of danger to water supplies 
from accidental spillage of pollutants. Up to now, 
such risks were evaluated experimentally by dump- 
ing dye into the river and then analyzing how it be- 
came diluted as it spread downstream. This method 
is time-consuming and expensive; it must be done 
separately for each river, and it is impractical for 
large rivers. The Fischer method makes use of a 
mathematical formula that simply requires knowl- 
edge of how the depth and currents vary across a 
section of river-information that is already on file 
for many rivers. 
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