
Letters 

New York, NY 
EDITOR: 
Prof. John D. Roberts's informative 
article on "Biomedical Applications of 
NMR" laudably uses the initials for 
the term Nuclear Magnetic Resonance. 
But NMR has become a no-no in the 
medical profession, as patients are 
frightened by "nuclear." The term 
employed is MRI for Magnetic Reso
nance Imaging. 

Although the MRI euphemism is 
at worst technically meaningless, or at 
best incomplete, users of NMR equip
ment in the medical field know what 
MRI means and are comfortable 
with it. 

"To Shop or Not to Shop" is a 
theoretical and lab-experiment 
confirmation of what I have learned 
empirically over the last 35 years. I 
have been managing a small family 
business of importing frozen seafood. 
Some of our customers are "shoppers," 
while others will always pay our asking 
price (assuming it is within reason). 
When the product is in short supply, 
even the shoppers will pay full price, 
after some demurring. When the 
market is "soft," then, as Grether, 
Schwartz, and Wilde indicate, an 
equilibrium results, with an array of 
prices. 

Further, information brokers 
develop automatically, these being the 
sales brokers used by importers to sell 
in markets nationwide. The sales 
brokers provide to the sellers informa
tion about competitors' prices, and the 
sellers must then develop their market
ing strategies. Shipments arrive once 
per month, and the seller must deter
mine how best to maximize profits, 
i.e., sell large quantities to a few 
shoppers, or hold out over the month 
and hope for many buyers of small 
quantities who will pay the higher 
price. 
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by viewing the planet at different 
angles) should provide a way to esti
mate atmospheric pressure. Further
more, since scattered light is polarized, 
polarization measurements should pro
vide a check on the result. 

But scattering depends not only on 
the wavelength of the light and the 
mass of the atmosphere but also on 
the atmospheric composition and the 
presence or absence in it of dust and 
other suspended particles, and therein 
lies the snag. In order to allow for 
these and other complications, such as 
polarization by the planetary surface, 
investigators before 1963 had to make 
some unverifiable assumptions before 
they could derive the atmospheric 
pressure from their data. The result, 
in the words of Claude Michaux and 
Ray Newburn of the Jet Propulsion 
Laboratory (JPL), was that "Each suc
cessive worker pointed out the 'unwar
rantable assumptions' of his predeces
sors and proceeded to make a new set 
of his own." 

Despite the difficulties, a dozen or 
so attempts were made after Lowell's 
time to apply photometric and polar
imetric methods to the surface-pressure 
problem. Their generally concordant 
results were reviewed by the French 
astronomer Gerard De Vaucouleurs in 
an influential book on Mars, the 
English edition of which appeared in 
1954. De Vaucouleurs concluded that 
the most probable value for the Mar
tian surface pressure was 85 ± 4 milli
bars. (This was the perfect Lowellian 
result. In Mars as the Abode of Life, 
published in 1908, Lowell had applied 
photometric arguments to the problem 
and arrived at a pressure of 64 milli
meters of mercury, or 85 millibars!) 
After reexamining the evidence, the 
panel of experts quoted above gave its 
judgment: "It is unlikely that the true 
surface pressure differs by as much as a 
factor of 2 from 85 millibars." Actu
ally, the true surface pressure differs 
from 85 millibars by a factor of more 
than 10. 

Vegetation 
Lowell based his belief that the 

dark areas of Mars were covered with 
vegetation on their blue-green color 
and on their observed seasonal color 
changes. In the springtime, what he 
called a "vernal progression" or "ver
dure wave" moved through these areas 
and along the canals, starting near the 
edge of the dark collar surrounding the 
shrinking ice cap and proceeding 
toward and beyond the equator. He 
estimated the speed of the wave at 51 
miles per day. In Lowell's scheme, the 
wave of deepening color proved the 
sprouting of vegetation as water 
became available at lower latitudes in 
its regular swing through the atmo
sphere from one pole to the other. 
Lowell recognized that the direction of 
this wave of darkening, as it came to 
be called, was opposite to that seen on 
the earth, where the springtime growth 
of plants starts in temperate latitudes 
and moves poleward. But, he argued, 
this was just what one would expect 
on a planet where life is limited by the 
availability of water. 

Telescopic observations made after 
Lowell's time confirmed the existence 
of the dark polar collar and of seasonal 
changes in the maria. These phenom
ena are now thought to result from 
redistribution of dust by seasonal 
winds. Or perhaps the polar collar is 
simply an optical effect produced by a 
glazed layer of frozen carbon dioxide 
exposed by sublimation of the overly
ing carbon dioxide frost. For decades 
following Lowell's death, however, the 
vegetation scenario reigned, and, by 
1960, it seemed close to being proven. 

The story began modestly in 
1947-48 when, following the conclu
sion that the Martian polar cap was 
composed of water ice, G. P. Kuiper 
turned his attention to what he called 
the "green areas" of Mars. His plan 
was to compare the light reflected from 
these areas with the spectra obtained 
from higher plants, lichens, and 
mosses. Lichens are symbiotic associa-
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