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I n  the preface to his ('Easy Mathematics," 
1906, Sir Oliver Lodge stated that ((the mathe- 
matical ignorance of the average educated per- 
son has always been complete and shameless.'' 
One cause of this ignorance has been the lack 
of popular and reliable books dealing with 
serious mathematical subjects. By the pub-
lication of the present volunle Professor 
Keyser has rendered a very notable service 
towards the supply of such popular books. He 
has introduced into the book at various places 
somewhat serious doses of mathematics but 
these places are probably sufficiently separated 
by non-mathematical material to hold the 
reader who would not be interested in a book 
restricted to real mathematics. 

G. A. MILLER 
UKIVEESITY ILLINOISOF 

SPECIAL ARTICLES 
THE "WINTER CYCLE" IN THE FOWL 

THE idea of the superimposition of a Men-
delian factor or factors determining the egg 
production of the ('winter cycle" upon the 
factors determining the egg production of the 

1 Harris, J. Arthur: "The T'alue of Inter-
annual Correlations," Amer. flat., Vol. 49, 7Oi-
712, 1915. 

2 An exhaustive series of correlations for the 
egg records of the individual months of the first 
and second year mas determined some months ago 
and is nov in press in Genetics. The correlations 
for the total prodnctious of the ((cycles" have 
been only recently determir~ed, because of the diffi- 
culty of dealing with the moinents of such large 
numbers without grouping. 
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normal or "reproductive cycle" has become 
widely familiar as an explanation of the phe- 
nomenon of the inheritance of fecundity in the 
domestic fowl. 

In recent years there h'as been much skep- 
ticism among geneticists concerning the validity 
of this hypothesis. Crucial evidence for or 
against it is difficult to obtain. 

Some light may be thrown upon the problem 
by the determination of the correlations be-
tween the egg records of the various "cycles" in 
the first and second laying year. If the birds 
of a flock differ fundamentally among them-
selves by reason of the presence in or absence 
from the zygotes from which they developed of 
Mendelian genes or factors determining their 
winter egg production, it would be logical to 
expect that the higbest inter-annual correla-
tionl would be that of the minter period. This 
must be considered true under the theory stated 
unless the further assumption be made that 
genes of factors which determine egg produc- 
tion during the '(winter cycle" of the first lag- 
ing year have no influence in determining pro- 
duction during the "winter cycle" of the second 
laying year. 

?lTe have, therefore, determined all possible 
correlations between the total egg records of 
the "cycles" of the first and of the second year 
for a series of 443 White Leghorn birds, for 
which complete records for the fiwt two laying 
years are a~a i l ab le .~  

The correlations appear in the accompanying 
table. These show that for all four periods 
considered there is a higher correlation between 
the records of homologous periods than be-

3 The conventional ljinits of these "cycles " are as follows : Winter, November to February ; 
spring, &larch to & l a y ;  summer, June to August; autumn, September to October. 

4 Ratio of corrclaiion coefficient to its probable error. 
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tween those which are not homologous. They 
show, furthermore, that the correlation between 
the winter periods of the first and second year 
is the lowest of any of the four correlations 
between the productions of homologous periods. 
The difference between the winter-winter corre- 
lation and the spring-spring correlation is not 
large, but the differences between the winter- 
winter correlation and the summer-summer anrl 
the autumn-autumn coefficients are more sub-
stantial, the two labter being 2.57 and 6.10 
times as large as their probable error. 

I n  so f a r  as this type of evidence is pertinent 
to the problem, it  indicates that in  the White 
Leghorn a t  least there is no evidence of special 
factors which distinguish the "winter cycle" 
from any other period of the year. 

THE EFFECT OF X RAYS ON CHEMICAL 
REACTIONS 

WHILE investigating with Dr. E. Dershelii 
absorption coefficients for  X rays, a brass cell 
with aluminum windows containing cyclo-
hexanol was subjected to the X rays and after- 
wards opened. The contents showed w r y  
striking and unexpected consequences due to 
this exposure. The colorless hexanol had 
turned to greenish-blue, and later analysis 
showed that about 0.1 of a gram of coppelc had 
gone into solution. 

The intensity of the X rays was so small, 
coming as a nearly monochromatic beam from 
a crystal grating, that the amount of chemical 
action produced was most surprising. The 
geometry of our apparatus and the power used 
by the X ray  bulb enabled us to calculate the 
maximum energy which could be involved. 
Assuming the target and the crystal grating to 
be 100 per cent. efficient, and taking one hour 
as  the maximum time exposure, the energy 
received by the cell could not be greater than 
3 X l o 8  ergs, or less than 0.1 of a calorie. 

Using the quantum theory, we may calculate 
from the wave length, approximately 0.2 A, 
the number of quanta entering the cell. The 

energy per quantum is 1 X lo -?  ergs. There-
fore the number of quanta received could not 
be greater than 3 X lO:3. Since about 0.1 
gram of copper went into solution each quan- 
tum must have caused at  least 3.3 X l o 7  atoms 
of copper to react. 

The small amount of energy involved, and 
the small number of quanta relative to the 
nuinlxr of atolns reacting, indicate that the 
reaction is an exothermal one. The quantum 
voltage producing the X rays was approxi-
mately 1 O Z  volts. Since each quantum caused 
3.3 X l o 7  atonls to react, not more than 
3 X volts could be expended on each atom 
if the reaction vere endothermal. This value 
is only one five-hundredth of the smallest 
knoan  resonance potential, that fo r  czsipm as 
determined by Foote, Rognley and M ~ h l e r , ~  
being 1.48 volts. 

We therefore must conclude that the X says 
produced some sort of trigger action of the 
type studied by Bodenstein and Taylor3 and by 
Jorissen and Ringer4 in their work on the 
formation of hydrochloric acid from hydrogen 
and chloyine by means of alpha particles. A n  
excellent discussion of this work will be found 
in a monograph by Lind." 

Xesitylene showed a behavior sinlilar to that 
of cyclohexanol, but in  this case the color was 
a yellowish green. This difference in  color may 
be due to concentration effects. 

On account of the large effect produced by 
relatively small anlounts of energy, it  seems 
that the use of X rays may acquire great im-
portance in  the production of organic com-
pounds, especially if substances are prodilced 
in this manner which can not he obtained by 
other means. 

As R. OLSOS 
,~"ntiozalResearclz Fe l low iw Cl temls t ry  
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2 Foote, Rognley and Xohler, Phys.  Rev., 61 
(1919). 

3 (M. Bodenstein) and H. S. Taylor, J .  8 1 1 ~ .  

Chem. Boc., 37:  24 (1915). 
4 Jorissen and Ringer, Ber., 39: 2095 (1906). 

6. C. Lind, T h e  Chemical Effects  of Alpha 
Particles and k'lectrons, Chemical Catalog Co., 
Nelv Sork (1921). 


