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Information regard- 

PRESENT STATUS O F  THEORY AND EXPERIMENT AS 
T O  ATOMIC DISINTEGRATION AND ATOMIC 

SYNTHESIS1 
By Dr. ROBERT A. NIILLIKAN 

CALIFORNIA INSTITUTE 03' TECENOLOGY 

MY task to-night is to  attempt to trace the history 
of the development of scientific evidence bearing on 
the question of the origin and destiny of the physical 
elements. I shall list ten discoveries o r  developments 
all made within the past hundred years which touch in 
one way or  another upon this problem and constitute 
indications or sign-posts on the road toward a n  an- 
swer. Pr ior  to the middle of the nineteenth century 
little experimental evidence of any sort had appeared, 
so that the problem was wholly in  the hands of the 
philosopher and the theologian. Then came, first, the 
discovery of the equivalence of heat and work and the 
consequent formulation of the principle of the con-
servation of energy, probably the most far-reaching 
physical principle ever developed. 

1 Address of the retiring president of the American 
Association for the Advancement of Science, Cleveland, 
December 29, 1930. 

Following this and directly dependent upon it came, 
second, the discovery, o r  formulation, of the second 
law of thermodynamics which was first interpreted, 
and is still interpreted by some, as  necessitating the 
ultimate "heat-death" of the universe and the final ex- 
tinction of activity of all sorts; f o r  all hot bodies are  
observed to be radiating away their heat, and this 
heat, after having been so radiated away into space, 
apparently can not be reclaimed by man. This is clas- 
sically and simply stated in the humpty-dumpty 
rhyme. 

A s  a natural if not a necessary corollary to this was 
put  forward by some, i n  entire accord with the de- 
mands of medieval theology, a deus e x  machimci to  
initially wind u p  or s tar t  off this running-down uni- 
verse. 

Then came, third, the discovery, through studies 
both i n  geology and biology, of the facts of evolution 
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GS E T  i s  destined 

to make many 

THE tilted binocular body of Bauseh & Lomb's 
new G S ET Microscope contributes greatly to 
the comfort and convenience of the micro-
scopist. Being binocular, i t  relieves eyestrain, 
and the inclination allows you to work with the 
stage in a horizontal position without tiring the 
neck muscles. Also the new heavy stand gives 

stability, yet i t  can be moved about with ease. Maximum space i s  pro-
vided for manipulation of specimens. 

The design of the stand, with its arm forming a sweeping, graceful arc, 
graphically suggests the balanced stability of the instrument. I t  rests 
solidly and securely upon the long, heavy base, and pivots at the point 
that assures proper balance at any inclination angle. The optics are the 
same as in other B & L laboratory models. 

Wr i te  For folder D-172 For complete details. 
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Medicine and Dentistry 
University of Rochester 

Medical School, Strong Memorial Hospital, 
School of Nursing and  Out-Patient  Department of 
the  University of Rochester and  the  Municipal 
Hospital  of t h e  City of Rochester, al l  under one 
roof. Medical, Surgical, Obstetric, Pediatric, 
Dental, Contagious a n d  Neurological pat ients  ad- 
mitted. Unusual opportunities f o r  school and  hos- 

Admission 
Medical candidates must  have completed three 

years of college work with special requirements i n  
chemistry, physics and  biology. The entering 
class will not  exceed 50, men and  women being 
admitted on equal terms. 

Charge f o r  tui t ion will b e  $400 per annum, 
payable i n  equal installments a t  the  beginning of 
each semester. 

F o r  information address 

THE D E A N  
School of Medicine and Dentistry 

Crittenden Boulevard, Rochester, N.Y. 

n e w  science o f  plant  growth  

PRINCIPLES of 
AGROBIOLOGY, 

or the Laws of Plant Growth 
in Relation to Crop 

By OSWIN W. WILLCOX, PH.D. 

96 pages, double column, with 54 illustrations 


Price, $4.00 

CONTENTS (IN PART) : 


PART I.-The Primary Laws of Agrobiology : con-
stancy of types-definite growth powers-universality 
of essential growth factors-constancy of the action 
of growth factors-joint action of growth factors- 
definite optima-diminishing increments of yield-ins- 
creasing increments of yield-concentration law of 
growth factors-logistic law of crop growth. PART 
11.-The General Law of Growth Factors: deductive 
and inductive approaches--action law of growth
factors-effect law of growth factors-homologous
yield curves-law of conflicting attributes-limits to 
effect of growth factors-limits to growth powers of 
plants-absolute scale of growth powers of plants- 
calorific duty of vegetable nitrogen-the real law of 
the minimum etc. PART 111.-Fertilizer Statics. 
PART IV.- ath he ma tical Appendix. 

PALMER PUBLISHING CORP., 

The Philippine Bureau of Seienee 
DISTRIBUTION O F  L I F E  IN T H E  PHILIPPINES. 

By Roy E. Dickerson. 322 pages; 43 plates, and 64 
text figures ; postpaid, $2.50. 

POMACENTRIDAE O F  T H E  PHILIPPINE 
ISLANDS. By Heraclio R. Montalban. 117 pages 
and 19 plates; postpaid, $2.00. 

SUMMARY O F  PHILIPPINE MARINE AND 
FRESH-WATER MOLLUSES. By Leopoldo 8. 
Faustino. 384 pages; postpaid, $2.00. 

T H E  PHILIPPINE JOURNAL O F  SCIENCE, B 
monthly, issued in three volumes a year;  per year, 

A list of the publications of the Philippine Bureau 
of Science and a sample copy of the Philippine Jour-  
nal of Science will be sent upon request. 

Subscriptions and orders for publication should 
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I 11 BROOKLYN BOTANIC GARDEN MEMOIRS 11 

Volume I :  33 contributions by various authors on 
genetics, pathology, mycology, physiology, ecology, 
plant geography, and systematic botany. Price, $3.50I II 11 

plus postage; 

Volume 11: The vegetation of Long Island. Par t  
I. The vegetation of Montauk, etc. By Norman 
Taylor. Pub. 1923. 108 pp. Price $1.00. 

Vol. 111: The vegetation of d t .  Desert Island,
Maine, and i t s  environment. B Barrington Moore 
and Norman Taylor. 151 pp $7 text-figs., vegeta- 
tion map in colors. June  10, '3927. Price, $1.60. 

AMERICAN JOURNAL 8F BOTANY 
Devoted to All Branches of Botanical Science 

Established 1914. Month!y except August and 
September. Offlclal ~ubl ica t l<n  of the Botanical So- 
ciety of America. Subscription, $7 a year for com-
plete volumes (Jan. to Dec.). Par t s  of volume a t  
the single number rate. Volumes 1-17 complete as 
available, $138. Single numbers, $1.00 each, post dree. 
Prices of odd volumes on request. Foreign postage: 
411 conta- - ------. 

ECOLOGY 
All Forms of Life in Relation to  Environment 

Established 1920. Quarterly. Official Publication 
of the Ecological Society of America. Subscription,
$4 a year for  complete volumes (Jan. to Dec.). Parta 
of volumes a t  the single number rate. Back volumes, 
as  available, $5 each. Single numbers, $1.26 post
free. Foreign postage: 20 cents. 

GENETICS 
A Periodical Record of Investigations bearing on 

Heredity and Variation 

11 Established 1916. ~ f m o n t h l v . 


II Subscription, $6 a year for "complete volumes (Jan. 
to Dec.). Par t s  of volumes at  the single number 
rate. Single numbers, $1.25 ~ o s tfree. Back volumes. 

II 
11 a s  available, $7.00 each. Foreign postage: 50 cents. 

Orders should be  placed with 
The Secretary, Brooklyn Botanic Garden, 

1000 Washington Ave. Brooklyn, N. Y., U. S. A. 
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New McGraw-Hill Books -71 
Stoughton and Butts' Engineering Metallurgy 

New Second Edition 

By Bradley Stoughton, Professor of Metallurgy, Lehigh University, and Allison Butts, 
Associate Professor of Metallurgy, Lehigh University. Xetallz~rgical Texts.  Second edi- 
tion. 498 pages, 6 x 9, 200 illustrations. $4.00 

This book presents the principles and practices of metallurgy from the standpoint of their 
importance to the user of metals and alloys. In  order to cover the advances of the past four 
years in physical and mechanical metallurgy (particularly alloys, alloy steels, heat treatment 
of steel and non-ferrous alloys and welding) the book has been completely revised and much 
enlarged. 

Reed and Young's Laboratory Studies in Zoology 
By H. D. Reed, Professor of Zoology, Cornell University, and B. P. Young, Assistant pro- 
fessor of Zoology, Cornell University. McGraw-Hill Publicatzons i n  the Zoological Scze?zces. 
121 pages, 6 x 9, 4 illustrations. $1.00 
A set of outline plates to accoxnpany manual. $ .SO 

The manual deals with the introductory study of the frog as a means of inculcating the prin- 
ciples of bodily organization, the services rendered by bodily components, the nature of proto- 
plasm, and the Gature and importance of the cell as a vital unit. 

Chamberlain's Elements of Plant Science 
By Charles Joseph Chamberlain, Professor of Botany, University of Chicago. 394 pages, 
5% x 8, 321 illustrations. $1.90 

An introduction to the study of plants. The boolr presents such an introduction to the 
structure and junction of plants as is needed for general culture and as a foundation for work 
in any special phase of botany. , -

Maximov's A Textbook of Plant Physiology 
Translated from the Russian of N. A. Maximov, Professor of the Pedagogical Institute of 
Leningrad and Director of Plant Physiology of the Bureau of Applied Botany, U. S. S. R. 
Edited by A. E. Murneek, Associate Professor of Horticulture, University of Missouri, and 
R. B. Harvey, Associate Professor of Plant Physiology and Botany, University of Minne- 
sota. McGrato-Dill Publications i n  the Agricultural and Botanical Sciences. 381 pages, 
6x 9, 152 illustrations. $4.00 

This textbook presents all the important features of plant physiology which a beginning stu-
dent should know. I t  deals not only with the fundamentals of the physiology of plants, but 
with the application of the subject to the various branches of agriculture and forestry. 

Lewis's Fundamentals of Organic Chemistry 
By Harry F.Lewis, Professor of Organic Chemistry, Institute of Paper Chemistry; form- 
erly Professor of Chemistry, Ohio Wesleyan University. Iaternational Chemical Serzes. 
390 pages, 554x 8, 28 illustrations. $2.75 

This volume is aimed to meet the need for a textbook on organic chemistry based upon the 
atomic linkage theory. 

Send for copies on approval 

McGRAW-HILL BOOK COMPANY, Inc. 
Penn Terminal Building 

370 Seventh Avenue New York 


