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PHOTONS IN CHEMISTRY AND BIOLOGY' 
By Professor FARRINGTON DANIELS 

PROFESSOR O F  CHEMISTRY, UNIVERSITY OF WISCONSIN; GEORGE FISHER BAKER NON-RESIDENT 

LECTURER IN CHEMISTRY, CORNELL UNIVERSITY 


I APPRECIATE the honor of being invited here and 
the privilege of living in beautiful Ithaca this semester. 
Wisconsin and Cornell Universities have always been 
close to each other. From the time of Babcock on, 
Cornell has sent many young men west to carry the 
inspiration of research to Wisconsin. Each university 
has vigorously directed the genius and energy of her 
students into useful paths. 

My subject to-night is  ((Photons in  Chemistry and 
Biology." The unit of light is the photon, the unit 
of chemistry is the molecule, and the unit of biology 
is  the living cell. I propose to describe their general 
properties and their mutual interactions. 

What  do we know about light? W e  know that light 
affects the eye and makes vision possible. W e  know 
that light travels with an enormously rapid velooity- 

1 A public address delivered at Ithaca, New York, on 
February 21, 1935. 

180,000 miles per second. W e  know that white light 
is made u p  of various kinds of light having different 
wave-lengths and that i t  is absorbed t o  a different 
extent by various objects through which it passes. 
When an object appears red we know that the blue 
and the yellow and the green and the other wave-
lengths have been absorbed, leaving only the red to  
reach the eye. 

When we ask the fundamental question as  to what 
light is, we find ourselves in  difficulties. The optical 
properties of light are  very nicely represented by the 
hypothesis of a wave motion in a hypothetical ether. 
But  this hypothesis is of little help in  chemistry o r  
atomic physics. I n  these fields we prefer to imagine 
a beam of light as  a shower of photons-little bundles 
of radiant energy distributed in  a random fashion in 
a beam, like bullets from a machine-gun. 

On the other hand, this concept is of little use in  
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New McGraw-Hill Books 


FernaZd- Applied Entomology. New third edition. 
By H. T. FERNALD,Emeritus Professor of Entomology, l'lassachusetts State Col- 
lege, and Entomologist of the Massachusetts Agricultural Experiment Station. Mc-
Craw-Hill Pz~blications in the Zoological Sciences. 405 pages, 6 x9,  illustrated. 
$3.50 

This widely-used introduction to the study of insects in all their relations to man has been 
thoroughly revised and brought up to date. As before, the purpose of the text is to give a general 
idea of insects, their structure, life histories and habits, with methods for the control of insect pests, 
followed by a thorough study of the more important insects found in this country. I n  the revision 
particular attention is given to the sections on Natural Control Methods, General Control, Biological 
and Legal Control, and Insecticides. A number of new illustrations have been added. 

Welch -Limnology 
By PAUL8. WELCH, Professor of Zoijlogy, University of Michigan. McGraw-Hill 
Pzcblicatiofis i n  the Zoological Sciences. 460 pages, 6 x 9, illustrated. $5.00 

The first book on the subject in the English language. The text deals with the more important fea- 
tures of biological productivity in inland waters, and stresses the chemical, physical and biological 
factors which determine the kind and amount of life normally supported by the various kinds of 
freshwater units. Also discusses the various biological phenomena associated with the problems of 
biological productivity. 

Magie-A Source Book in Physics 
By WILLIAM FRANCISMAGIE, Professor of Physics, Emeritus, Princeton University. 
Source Rooks in the History of the Sciences. 620 pages, 6 x 9, illustrated. $5.00 

This book makes accessible the most significant portions of the original papers in which scientific 
workers of the past announced important discoveries or methods of thought in the field of physics. 
Here is the story of the beginnings and growth of the sciences of IJIechanics, Properties of Matter, 
Sound, Heat, Light, and Electricity and Magnetism, told in the actual words of Galileo, Torricelli, 
Sauveur, Gay-Lussac, Descartes, Von Guericke and many others who have made notable contri- 
butions to the progress of these subjects. More than 90 scientists are represented in the book. A 
short account of the life of each is given, together with one or more excerpts from his writings. 

Aitken-The Binary Stars 
By ROBERT GRANTAITKEN, Lick Observatory, University of California. McGrccw-
Hill Astronomical Series. 310 pages, 6 x 9, illustrated. $3.75 

After a historical sketch of the work on the binary stars, this book presents in detail methods of 
observation and of computing the orbits of visual and spectroscopic binary stars, including the 
eclipsing binaries. It also discusses the contributions to lrnowledge resulting from the observational 
and orbital data, and takes up the question of the origin of binary systems. Modern photographic 
observing methods are emphasized. 

Send for copies on approval 
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