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in an impoverished Indian school might 
actually organize. As for teaching style, 
the Indian staff of Hafner’s Summer 
Institute gave prepared lectures and the 
student-teachers listened, in the good 
oíd stiff Indian way. That Institute, 
far from being a forcé for change, just 
reinforced the status quo. On the other 
hand, the Indian staff members of the 
Institutes I visited not only practiced, 
they even preached teaching by discus- 
sion and problem solving.

No doubt the quality of the Summer 
Institutes varíes. One expects it is easier 
to find enlightened staff members in 
Bombay than in the interior. Further- 
more, it’s hard to say how much of the 
new attitude the student-teachers re- 
tain. What is important is that the 
Institutes process some 25 000 school 
teachers every summer. NSF and its 
Indian colleagues are now running a 
program that may have a detectable 
effect on the whole vast phenomenon of 
Science teaching in India.

Pamela T. Lindstrom 
Bombay, India

Electrons and x rays
In the November 1969 issue of physics 
today, (page 25) André Guinier de- 
scribed some recent developments in x- 
ray small-angle scattering (SAS) 
techniques for the study of defects in 
metáis. Subsequently, in June 1970, 
Gareth Thomas published a letter 
(page 19) in praise of the advantages of 
electrón microscopy over x-ray methods. 
Having recently worked in both of these 
fields I should like to contribute some 
observations to this argument that are 
based on my own experience.

In the first place, I have studied the 
growth kinetics of Guinier-Preston 
(GP) zones in Al-Zn alloys1 using x-ray 
SAS techniques. The equipment al- 
lowed the specimens to be kept at low 
temperatures during the experiment, so 
that undesirable aging was avoided. 
The growth kinetics could therefore be 
followed and some of the structural 
parameters of zones formed during 
aging could be quantitatively deter- 
mined. More recently2 the same process 
was followed from the early stages of 
zone formation at lower temperatures to 
compare the results with the predictions 
of a model previously proposed to 
explain the atomic mechanisms in- 
volved in the growth process. It is 
important to stress that although the 
x-ray SAS results are not accurate 
during the first stages of GP-zone 
formation, this method has nevertheless 
provided the most direct means of 
obtaining the radius versus aging-time 
law for the growth of GP zones. This 
was urgently needed for verification

of the model. These measurements 
could not have been done by any 
electron-microscope technique.

Turning to electrón microscopy, I 
recently had the opportunity, during 
a stay at the Cavendish Laboratory, to 
study neutrón radiation damage in 
copper by means of transmission 
electrón microscopy. To determine the 
nature of this damage (“black dots” 
in the electrón micrograph) it was 
necessary first to obtain high-quality 
stereo micrographs and second to make 
careful depth measurements because, 
as predicted by the dynamical theory 
of diffraction, the contrast for a given 
kind of defect varíes periodically with 
depth in the foil. The measurements of 
contrast versus depth showed that the 
majority of defects were interstitial 
dislocation loops about 100 A in diao- 
meter. Smaller clusters, less than 60 A 
in diameter, were identified by the same 
technique as vacancy loops.3 These 
results most certainly could not have 
been obtained by any techniques other 
than electrón microscopy. In fact a re­
cent x-ray SAS experiment4 failed to 
detect in neutron-irradiated nickel 
small vacancy-type defects that could 
be seen as tetrahedra in transmission 
electrón micrographs.

These experimental methods both 
have their specific fields of application 
and their own different qualities, and 
there surely can not be a place in the 
scientific literature for discussions 
about whose pet technique is the 
“better.”

References
1. M. Ipohorski, A. F. Bonfiglioli, J. Mater.

Sci.2, 371 (1967).

2. M. Ipohorski, A. F. Bonfiglioli, Acta Met.

18,281 (1970).

3. M. Ipohorski, L. M . Brown, Phil. Mag.

22, 931 (1970).

4. A. Bourret, A. M . Levelut, Phys. Stat.

Sol. 37, K101 (1970).
M. Ipohorski

Comision Nacional de Energía Atómica, 

Buenos Aires, Argentina

Corrections
January 1971, page 68—Title of the book 
reviewed at the bottom of the page 
should read: “Introduction to University 
Physics, 2nd edition.” The author’s 
ñame is Morgan, not Magan.

Page 97, center column, line 25— 
The word “no” is extraneous; sentence 
should read: “The average duration of 
observation for the UNKNOWNS was 
longer than for the KNOWNS. . . ”

Februaiy 1971, page 56, right-hand 
column—Number of pages in the third 
edition of the McGraw-Hill Encyclo- 
pedia of Science and Technology is 
11 000, not 1100. □
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Complete Nuclear 
Physics Teaching Laboratory
A t  last! An  acce le rato r-based 
teach ing  system for less than 
$50,000. A lot less if you already 
have some of the e lectronics.

By system, we mean fi rst, the 
e q u ip m e n t :  a 400 KeV Van de Graaft  
acce le rato r,  vacuum  equ ipm ent,  
magnet, sca tte r ing  chamber ,  
detectors, rad ioactive sources, 
suppor t  e lec t ron ics ,  pulse he igh t 
analyzer,  and rad ia t ion monitor.

Second, ou r  teach ing  m anua l :  30 
g raded exper im en ts  in nuclear 
physics, exp la ined step by step, 
e n ough  to fi l l  a 3-semester laboratory  
course. By then the s tud en t  wil l 
have pe r fo rmed the fundam en ta l  
exper im en ts  of  nuc lear  physics and 
encountered  a great deal of  quan tu m  
m echam cs, a tom ic  physics, and 
solid State physics.

Research? Yes. In nuc lear  physics,  
solid State physics,  a tom ic  physics,  
and act iva t ion analysis. The magnet 
prov ides for add i t iona l  research 
sta t ions where  your s ta f f and g ra d ­
úate s tud en ts  can do or ig ina l  work.

It 's eve ry th ing  a tea ch in g / re se a rch  
system shou ld  be: s imp le  to 
opera te, v ir tual ly  
ma in tenance-free , 
easi ly m od i f ied  for 
d i f fe ren t  experiments ,  
low im t ia l  cost, 
expandab le  w ith  
op t iona l e qu ipm en t.

Our booklet, "The Van de G raafi 
N uclear Physics Teaching Labo ra to ry ,"  
shows ju s t how th is  equ ip m en t and  
course book com bine  theory and  prac- 
tice  in  the  m odern  physics c u rr ic u lu m . 
We’ll be g lad  to send it  to you.

HIQH VOLTAQE ENQINGERINQ
B u rlin g to n . M a ssachuse tts
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