
More than eighty years ago, Toepler availed himself 
of Foucault's method for rendering visible minute opti­
cal disturbances and perfected the so-called "schlieren 
method" which has made possible the visualization in a 
transparent medium of those regions which have a re­
fractive index differing only slightly from the surround­
ing regions. During recent years, the method has been 
used with spectacular success in air-flow analysis and 
correlated aerodynamic problems. As shown by numerous 
workers, the technique can also be employed for the 
study of ultrasonic phenomena. 
The authors have described a method similar in broad 

general outline to that described by G. W . Willard, al­
though differing in certain details which appear to lend 
convenience in operation and increased versatility in ap­
plication. A series of photographs has been prepared 
which illustrates the close analogy existing between light 
waves and ultrasonic waves with respect to the wave 
phenomena of refraction, diffraction, and interference. 
The authors feel that this technique may be a consider­
able aid to students of optics in visualizing many com­
plex optical effects. C.J.B. 

Visual Methods for Studying Ultrasonic Phenomena. By 
R. Bowling Barnes and Charles J. Burton. /. App. Phys. 
20: 286, March, 1949. 

Cosmic Ray Protons 

Relative intensities of various types of cosmic ray 
particles at different atmospheric levels give clue to the 
collision processes and nuclear interactions which cause 
them. These intensities are most often determined by7 
using cloud chambers or proportional counters to meas­
ure the specific ionization of the particles. The counting 
efficiency of a Geiger-Mueller counter can be made to 
depend heavily upon the specific ionization of a particle 
by filling it with a lighter gas at a lower pressure than 
usual. 
A counter telescope designed to measure the counting 

efficiency of such a low pressure counter has been oper­
ated at 4300 meters atop Mt. Evans in Colorado. A n ex­
cess in counting efficiency over that expected for mesons 
alone was observed for various thicknesses of lead rang­
ing from ten to thirty-four centimeters. 
This excess is attributed to more heavily ionizing par­

ticles than either m u or pi mesons. Assuming the}' are 
protons, the data indicate that they comprise seventeen 
(plus or minus five) percent of the total radiation pene­
trating fifteen centimeters of lead. This value is in ex­
cess of previously determined proton intensities at this 
altitude. T he proton absorption curve obtained is in 
agreement with that for the radiation producing bursts 
measured under large thicknesses of lead at the same 
altitude by other observers. This supports their view that 
the burst primaries are protons. F.L.H. 

The Intensity of Heavily Ionizing Penetrating Particles 
at 4300 Meter Altitude. By Frank L. Hereford, Phys. Rev. 
75-' 9^3, March IS, 1949-
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Second Symposium on Plasticity, Brown University, 
Providence, R. I. 
Society of Motion Picture Engineers, New York 
City 
American Institute of Electrical Engineers Confer­
ence on the Industrial Application of Electron 
Tubes, Buffalo, New York 
Society of Automotive Engineers (Aeronautics and 
Air Transportation), New York City 
National Association of Corrosion Engineers An­
nual Conference and Exhibition, Cincinnati, Ohio 
American Society for Metals, Los Angeles, Cali­
fornia 
American Ceramic Society and Pittsburgh Physical 
Society (Joint Meeting) Symposium, Physics and 
Ceramics, Pittsburgh, Pennsylvania 
American Physical Society (Southeastern Section), 
Clemson, South Carolina 
American Institute of Electrical Engineers (South­
western District), Dallas, Texas 
American Society of Biological Chemists (Annual 
Meeting), Detroit, Michigan 
American Geophysical Union, Washington, D. C. 
American Society of Civil Engineers, Oklahoma 
City, Oklahoma 
American Philosophical Society, Philadelphia, Penn­
sylvania 
American Physical Society (Spring Meeting New 
York State Section), Syracuse, New York 
American Ceramic Society, Cincinnati, Ohio 
Radio Manufacturers Association and Institute of 
Radio Engineers (Annual Meeting, jointly spon­
sored), Philadelphia, Pennsylvania 
National Academy of Sciences, Washington, D. C. 
Technical Association of Pulp and Paper Industries 
(Coating Conference), Grand Rapids, Michigan 
Illuminating Engineering Society (Canadian Re­
gional Conference), Toronto, Ontario 
American Physical Society, Washington, D. C. 
American Mathematical Society, Philadelphia, Penn­
sylvania, and Lawrence, Kansas 
American Mathematical Society, Stanford Univer­
sity, California 
International Scientific Radio Union and Institute 
of Radio Engineers (Joint Meeting), Washington, 
D. C. 
American Society of Mechanical Engineers (Spring 
Meeting), New London, Connecticut 
National Association of State Universities (Annual 
Meeting), Chicago, Illinois 
Acoustical Society of America (Twentieth Anni­
versary Meeting), New York City . 
American Council on Education (Annual Meeting), 
Washington, D. C. 
American Institute of Chemical Engineers, Tulsa, 
Oklahoma 
American Society of Chemical Engineers, Tulsa, 
Oklahoma 
American Oil Chemists' Society (Annual Meeting), 
New Orleans, Louisiana Instrument Society of America (Spring Meeting), Toronto, Canada Illuminating Engineering Society (Northeastern Re­gional Conference), Hartford, Connecticut Illuminating Engineering Society (Great Lakes Re­gional Conference), Rochester, New York Canadian Association of Physicists, Quebec, Canada Illuminating Engineering Society (East Central Re­gional Conference). Harrisburg, Pennsylvania American Society of Refrigerating Engineers (Spring Meeting), S.S. Richelieu, cruising St. Lawrence and Saguenay Rivers Society of Automotive Engineers (Summer Meeting), French Lick, Indiana 
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