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Modulus Vivendi 

I n his letter on materials and 
.moduli (January, page 74), Gary L. 

Kinsland states that "Materials of 
greater density usually have much 
greater moduli." My dictionary de­
fines "usual" as meaning "habitual or 
customary; commonly met with or ob­
served in experience, ordinary, com­
monplace, everyday." Thus one would 
expect that for a correlation to be 
usual, it would have to correspond 
with this definition. 

Taking the periodic table of ele­
ments as representative of common­
place, ordinary materials and plotting 
the room-temperature elastic modulus 
for 38 of the elements as a function 
of density produces the data shown 
on the accompanying plot. 

Linear regression analysis of these 
data does indeed indicate a tendency 
for modulus to increase with density. 
However, the linear regression correla­
tion coefficient R2 = 0.29 would 
hardly satisfy the "usually" criterion. 
I encourage all students to question 
general observations, particularly 
from their elders, and to withhold 
judgment until such observations 
have been rigorously demonstrated. 

R. WILLIAM BUCKMAN 
Refractory Metals Technology 

Pittsburgh, Pennsylvania 

K INSLAND REPLIES: Buckman has 
in effect quoted me out of con­

text. In my letter the sentence he 
quotes was no more than a capsule re­
iteration of a point I had made in a 
brief discussion about the speed of 
sound in olivine versus spinel. My 
fully stated point was that "in most 
situations where we compare veloci­
ties of sound in materials, the differ­
ence m the moduli is even greater 
than the difference in density." 

I maintain that, in the context of 
geophysics, my use of the word "usu­
ally" was appropriate. I also main­
tain that elemental materials do not 
represent "commonplace, ordinary ma­
terials," whether in the context of geo­
physics or not. 

On the other hand I do thank 

Buckman for his plot. It illustrates 
the application-though admittedly 
weak-of my generality to a class of 
materials for which I would have ex­
pected that it would not hold. I have 
been aware of contra-examples to my 
statement wherein structural bonding 
types are held constant but composi­
tion has changed so that density in­
creases and velocity decreases. There­
fore it is a bit of a surprise that my 
generality holds for some solid ele­
ments, most of which exhibit metallic 
bonding. That may point to some in­
teresting physics. 

GARY L. KINSLAND 
University of Southwestern Louisiana 

Lafayette, Louisiana 

Sky Spy Lens Revealed 

L ectures on diffraction have long 
been enlivened by "Can US intelli­

gence satellites really read Soviet 
automobile license plates?" Our an­
swers, though, were informed guesses 
on the basis of known satellite sizes 
and altitudes. 

Now the guessing is over. The US 
Government has at last gone public 
about an ultrasecret satellite project 
that provided some 800 000 photos 
during the cold war1 The best­
achieved resolution was about 2 me­
ters, from an altitude of roughly 200 
kilometers, using a lens diameter2 of 
around 200 millimeters. What does 
all this mean? Either we couldn't 
read those license plates-or the 
great Soviet Union produced some 
truly great plates. 
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• IF YOU WANT TO GET YOUR 

students charged about electricity and • 
magnetism, but traditional reaching • 

• methods leave them static, EM FIELD • 

is for you! 
This fully interactive sofrware tool 

• will help your students vizualize elec- • 
rric fields produced by point and line • 

• charges and magnetic fields produced 
by current-carrying wires. The pro- • 
gram encourages rapid, qualitative • 

• exploration of E&M fields, and in 
no rime your students will gain an • 

• intuitive understanding of force • 
• fields, Gauss's law, Ampere's law, • 

and the concept of flux. 
EM FIELD will attract your • 

• students' attention and keep it • 
focused. But more importantly, it • 

• will help you lay a solid foundation 
for their study of E&M. 34-page 
User's Manual. 

• $69.95 (single copy) 
$209.95 (10-copy lab pack) 
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