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This is notably true of the statement, "the continuance 
of progress now largely depends upon the scientists 
of the neutral nations." But  then follows the sentence 
"American scientists can best fulfill their share of this 
responsibility if the United States remains a t  peace." 
I s  this not a categorical conclusion based upon 
premises which are still in  the making? Should sci- 
entists endorse as scielztists a conclusion reached in 
this way, thus responding to the attempt to ((crystal- 

lize their attitudes toward the conflict" while all is 
yet in  flux l 

I venture to raise this question because of the plan 
to present the peace resolution to the President of the 
United States as representing the view of American 
scientists generally. 
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A method for finding certain types of definite integrals: 


H. BATEXAX. The method devised by Poisson and Lerch 
for finding an integral I ( t )  which exists for R( t )  > 0 is 
to first calculate the Laplacian integral whose integralid 
is I ( t )  exp (-at)&. The corresponding method in which 
the integrand is I ( t ) t s d t  is based on the theory of the 
RIellin inversion formula, but in using it in practice to 
obtain effective expressions for I ( t )  i t  is advantageous to 
employ theorems, analogous to Laurent's theorem, for the 
representation of a function analytic in a strip in a 
series of rational functions instead of a series of powers 
of z. Esanlples of such representations are given. 

Solar faculae and solar constant variations: HENRYK 
ARCTOWSKI The daily solar (introduced by C .  G. Abbot). 
constant values, for the years 1926-1930, have been com- 
pared with the areas of faculae in order to search for the 
direct correlation between solar phenomena and the varia- 
tions of solar radiation advocated by Dr. Abbot. The 
solar constant data have been taken from volume 5 of the 
Annals of the Astrophysical Observatory of the Smith-
sonian Institution and those of the areas of faculae from 
the results of measures made at  the Royal Observatory, 
Greenwich, of photographs of the sun taken at Greenwich, 
a t  the Cape and in India. I t  has been found that the 
mean values for the days of maxima and minima of the 
solar constant and the five days preceding and following 
these days give curves similar to those of the faculae of 
the same dates. The mean maximum as well as the mean 
minimum of the solar constant variation, however, are 
slightly in advance of those of the faculae. 

Irregularities of absorption in the galaxy: JOELSTEB-
BINS,0.X HUPFERand A. E. WHITFORD. I n  continuation 
of work previously reported to the Academy the absorption 
in the galaxy has been derived from measured colors of 
stars known to be intrinsically white but which are red- 
dened by the effect of dark material in the spaces between 
the stars. While in general the interstellar dust is con- 
centrated in a thin layer near the main plane of the 
galaxy, much like the ham in a sandwich, there are many 
irregularities in its distribution. The layer is of unequal 
thickness in different directions, being more dense toward 
the center than toward the anti-center of the system, and 
there are numerous detached clouds of dust with clear 
spaces between them and the main absorbing layer. To-
ward the center where the absorption is greatest, a clear 

region has been detected extending to 3,000 light-years 
from the sun, while not far avay are dark clouds nearer 
than 1,000 light-years. However, there is small chance of 
penetrating through to the galactic center a t  30,000 light- 
gears. As the estimated dimensions of our own galaxy 
and the distances to other galaxies depend upon proper 
allowance for the absorption of interstellar dust, the ir- 
regularity of this absorption complicates such estimates 
more than has been hitherto realized. 

Perceived the ntoon as a fanetion of angle of 
regard: EDTVIN G. BORIP\'G H. HOLWAP. The and ALFRED 
perceived diameter if the moon at the horizon is fronl 

one alld one haif to two tinles the perceived diameter in 
culmination. The usual explanation of the moon illusion 
is that the horizon appears more distant than the zenith, 
although the moon continues to subtend the same visual 
angle at  every elevation, so that the ascending moon, 
appearing to approach the observer without increase in 
the size of its retinal image, must seem as an object to 
get smaller. This theory, which refers perceived size to 
perceived distance, provides no explanation of the varia- 
tion of the perception of distance with the elevation of 
the observed object. I t  is known further that the illusion 
holds for objects more than 30 m distant, but is greatly 
diminished as the radius of observation is decreased below 
30 m. We have shown that the perceived size of the moon 
decreases with.its elevation from the primary position of 
regard. In  this function the elevation of the moon is 
relative to the head of the observer and not to his body 
or to the earth. Thus for the supine observer the horizon 
moon is smallest and the moon in elevation largest. The 
perceived size diminishes when the head is kept fixed and 
only the eyes are elevated. I t  does not change when the 
head is tilted back so that the eyes are not moved with 
respect to the head. The direction of change of perceived 
size is reversed below the primary position. To the erect 
observer the moon below the horizon, if i t  could be visible, 
would appear about as much smaller, angle for angle, 
when compared with the horizon moon, as the moon in 
elevation seems smaller. The same form of function is 
found for the sun when two mirrored images of it  are 
compared through dark filters. The general rule is that 
objects a t  a great distance appear largest when the eyes 
are in the primary position with respect to the head, 
irrespective of the position of the observer's head and 
body. No final explanation of the moon illusion can be 
formulated at present, but these results are more con-
sistent with an explanation in terms of relative torsion of 
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the two eyes t l ~ a n  with the older explanation which re-
felled the illusion to compensatory ocular convergence. 

Tire clzemicat separa.tion of isotopes: HARoLn C. L-REY. 
The chenlical separation of the isotopes of nitrogen and 
carbon gives the most rapid separation of these isotopes 
xvhich has so far  been devised. Experiments have been 
macle in TI-hich 0.75 gram of N16 and 0.13 gram of C13have 
bee11 t~:~nsportecI per 24-hour period. The simple process 
frnctiollation factor for the exchange reaction' between 
anl~nonium ion and aiilmonia is 0.967, favol.ing the co~l-  
centration of N1"ll the ammoniuin ion, i ~ ~ h i l e  the simple 
pyocess factor for the exchange reaction between liyclrogen 
cyanide and cyanide ion is 1.025, favoring the concentra- 
tion of C1:' in the gas. These rates of production are for 
Ir,bo~atory production. There seenis to be no reason why 
the nlethod can not be extended to plant size apparatus 
v7ith the production on as  large a scale as is required. 

Corrosioa resistant alloys: 8. H.  URLIQ and JOHKspeculations. principle reason 

particles are sufficiently large; that the synthesis of anti- 
bodies uitro might be achieved by denaturing serum 
globulin and removing the denaturing agent in the pres- 
ence of an antigen or haptene. 

Tile energy and entropy of extension and spreadang of 
rtlobi7e monolayers: TVILLTAND. HARIZINS, T. PRASER 
YOUNGand EDWARD BOYD. 

T h e  principle o f  slcficient reason: GEORGED. BIRKHOFF 
(by invitation). The l~as ic  importance of the principle of 
sufficient reason (i.e., that everything has a reason) was 
first emphasized by the German mathematician and phi- 
losopher Leibnitz. By means of i t  he was led to impor- 
tant concIasio~~s, such as a relativistic theory of space and 
time in opposition to the absolutistic theory of his con-
temporary, the great Sewton. I n  fact, this principle 
formed the foundation of nearly all of Leibnitz 's general 

The of sufficient is  in-

SVCLFF (introduced by Kar l  T. Compton). Various solid 
solution alloys of the transit io~l and pre-transition group 
elements have wide application due to their corrosion 
resistance. Tliis is attributed to their passivity which is 
usually explained 011 the basis of an  impervious oxide 
film. ElectrochemicBl, tllresliold potential and corrosion 
data are not explained in simple terms on this viewpoint. 
A consideratio~l of such data for Fe-Cr, Fe-Ni and Cn-Xi 
alloy? shows that corrosion resistance begins a t  critical 
alloy compositions; thus, atomic ratios of five P e  atoms 
to one Cr or tlvo F e  to one Ni  are sufficient to induce 
passivity. This nlay be attributed to the ability of Cr in 
the Fe-Cr system to provide sharing possibilities for  five 
electrons of the five nearest P e  neighbors, based on the 
assunlption that Fe  nit11 one sharec1.electron is passive. 
The solution of hj-drogen in the surface lattice destroys 
passivity, the hydrogen electrons displacing Fe-Cr bonds, 
Chemo-sorption of oxygen may enhance the passive nature 
of bountlary alloy compositions as  rrell as  pure metals by 
electron sharing similar to Cr. The present electron shar- 
ing viewpoint harmonizes many of the divergent theories 
concerning the passivity of pure metals and provides 
plausible explanation for the corrosion resistant alloys of 
the transition elements. 

4 theory o f  the  structzire and process of fopmation of 
antibodies: LINUSPAULINC. There is  developed, on the 
basis of structural information about simpler molecules, a 
theory of the structure and process of formation of anti- 
bodies which is considerably more detailed than any earlier 
theory. The theory accounts for many facts, such as the 
observed antibody-antigen ratios in precipitates, the in- 
homogeneity of antibodies to a given antigen, and the 
independence of action of antigens in an  immunizing mix- 
ture. Among the predictions based on the theory are t,he 
following : that the denaturation of antibodies is irreversi- 
ble; that different antibodies on denaturation and a t -
tempted renaturation become identical; that decrease in 
specificity of the antibody and decrease in antigenic power 
(amount of antibody produced) accompany increase in 
number of strong groups in the antigen; that a non-protein 
and uon-polysacchadde substance may have antigenic 
power if i t  contains suitable groups and i ts  molecules or 

timately connected with nha t  may be termed the theory 
of ambiguity, and with the associated mathematical theory 
of groups. This ~e l a t ionsh~p  map be illustrated by means 
of simple examples taken from a variety of domains, 
in particular from mathematics and physics. The fact  
that  the principle as  yet plays very little part in bio- 
logical. psychological and social theory is probably due to  
backri ardness in these highly complex fields of thought. 
Fur the~more ,  i t  \\as conjectured that, in so f a r  as  philo- 
sophical speculations of metaphysical type are valid, these 
are always l~ased on the same principle. Thus the 
general conclusion might be srmbolized as follows: 
lIetaphps~cse+Principle of Sufficient Reason t+ 
the or^ of Ambiguity = Theory of Groups. 

Nuclear fission: K. I<.DARROTV(by invitation). This 
talk pertains to the most newly discovered and most sen- 
sational mode of transmutation. in which the entry of a 
neutron into a massive atom-nucleus brings about an  in- 
ternal explosion in which the nucleus is  '(fissured" or 
divided into two fragments ~ ~ ~ h i c h  massshare the total 
and charge between them in nearly equal proportions. ( I n  
all other modes of transmutation except those affecting the 
very lightest elements, the division is into fragments of 
very unequal mass and charge.) The conversion of rest-
mass into kinetic energy, or (as is  more commonly said) 
the release of energy, is  unpreceiiented in scale. A multi-
tude of radioactive bodies, many hitherto unknown, is  
formed; and there is is spontaneous emission of fresh 
neutrons in great quantities, possibly sufficient to convert 
the process once initiated into a self-perpetuating one 
under realizable conditions. 

T h e  origin of the svb?narine valleys o n  the continental 
slopes of the Xor th  At lant ic:  WALTERH. BUCHER (by 
invitation). Since the submarine slope topography ex-
tends to depths far  greater than can be accounted for  by 
remora1 of the water or rertical uplift of the shelf. the 
foxes  that produced them must lie i n  the ocean itself. Bs  
the ocean is a '(standing" body of water, the only "cur- 
rents" capable of producing erosion on the continental 
slope are such as  arise through wave-motion. Only such 
IT-aves can have an effect on the sea-bottom as  have wave- 



leilgtlls much greater than the oceanic deptlis. Two lrinds quacy, as animal food, has marked interest. The quanti- 
of such wayes arc known: the tides and seismic sea-waves. tative requirements or tolerance of the plant are not 
Tlie tides prodiice currents sufficient to keep the subma- necessarily coincident with those of the animal, although 
rille valleys free from finer sedimc.llt. The seismic sea- millute amounts of certain metals are necessary for  both 
waves develop much stronger current-like movemellts than plant and animal gro~vth. 

the tide along shores that lie %ithin certain distances from 
an eaithquake epicenter. They must produce correspond- 
11.gly stronger action on the sea-floor. The seismic sea-
naves are not superficial phenomena, but move the whole 
3~ater  column. They travel across the ocean x i t h  w a ~ e -
lengths measured in hundreds of kilometers, i n  oceans a 
few ltilometers deep. All water particles, therefore. from 
top to bottom move in paths that are very flat ellipses, 
the water traveling in one direction for fi-ie to ten min- 
utes and then in the opposite direction with axerage 
oibital velocities more thau sufficient to erode the sedi- 
ments of the Atlantic slope. The movement persists for 
many hours, even a day and more. I t  is competent to 
notch the slope as cloudbursts notch desert hillsides. 
Slumping widens t l ~ e  cut as  oil land, the tides cleaning out 
tile channel between seismic sen storms. The peculiar 
distribution in  space and time of the cable breaks follow- 
ing t l ~ e  Grand Banks earthquake of 1929 become intel- 
hgiblo as a result of such subaqueous eiosion. The growth 
of the Mid-Atlantic Ridge, largely since 3Iiocene time, 
1:as furnished abundant volcanic and tectonic disturb-
ances to supply energy for the observed erosion. Contem-
po181y earthquake activity seems adequate to keep i t  up. 

-Uinilte amoztrifs of clremicnl elen~c?tts i,n velation t o  
plant growth : D. R. I~OAGLBND Brief(by invitation). 
sarvey of various aspects of the relation to piant gronrth 
of chemical elements effective i n  n~inute  quantities. Fol-
;owing the early ~ o r k  of XazB and other French in-
restigators, of the Rothamsted Experimental Station, 
McHargue, and Sommer and Lipman, gradually i t  has 
become widely recognized that  boron, copper, manganese 
aiid zinc have specific and indispensable functions in the 
n?etabolism of higher plants. Recent experiments give 
strong support for the view that  molybdenum is also an  
essential element. Since the quantities involved are ex- 
tremely minut,e, to prove iiidispeusability of these ele-
ments for  plant growth requires a highly refined tech-
nique, Nevertheless, deficiencies may occur under ordin- 
ary COlldit i~n~ of experimentation in the greenhouse and 
niso in practical agriculture. h'umerous previously ob-
scure nutritional plant diseases can be explained on the 
basis of deficiency of one or more of the elements listed 
above. As illustrations, cases of boron deficiency in  
many parts of the world and the experience in California 
v i th  "little-leaf" or "mottle-leaf" disease, caused by 
zinc deficiency, are cited. Attention is called to  certain 
phases of the problem of availability of manganese, cop- 
per, boron and zinc in soils. Reference is made to pres- 
ent knomledge, still very inadequate, of the functions of 
tltese elements in plant metabolism, with respect to photo- 
synthesis, oxidation-reduction, and other enzyme systems, 
uitratc utilization, etc. Problems of toxicity to the plant 
from excesses of such elements, especially boron, may 
also arise. The relation of chemical elements absorbed 
in small quantities by the plant to  its nutritional ade- 

The che~nistryo f  nlnrthua?la,: ROGERADAUS(by invita- 
tion). The resin exuded by thc pluricellular glandulose 
hairs of the female hemp plant a t  the time of flower-
ing contains one or more physiologically active sub-
stances. This resin is collected directly or the tops 
of these plants are cut and dried, the coarse material 
removed and the product finely grotuld. These hemp 
preparations are smoked or incorporated i n  candier, cakes 
or other articles of food to be eaten in order to pro-
duce intoxication. The name used in the United States 
for hemp products contaimng the intoxicating prin-
ciple is  marihuana, in India, hashish. The physiolog-
ical effect in man may be described briefly as the in- 
duction of somatic and psychic changes. An attempt 
is being made to isolate i n  pure state the substance 
or substniices causing this action. By proper extraction 
of the resin or the female henip tops, a high-boiling 
viscous product is obtained lcno\?n as  ( ' red oil," which 
contains an  active principle. Thus f a r  all attempts to 
Isolate a single individual substance with marihuana ac-
tion has failed. Prior to the present study a pure physio- 
logically inacti~re substance, cannabiaol, has been iso-
lated from red oil by British inrestigators nho have 
shown i t  to be a dibenzopyrane derivative. A second 
pure substance, cannabidiol, has now been obtained from 
red oil. This substance is  ph.;siologically inactive but 
gives many of the tests previously assumed to be charac- 
teriatic of the active principle. The constitution of can-
nabidiol has not been fully completed, but experimental 
evidence indicates i t  to be a 2-dihydrocymyl-1, 3-dihy- 
clroxy-5-n-amyl benzene with the position of the two 
double bonds in  the dihydroc~myl ~e - idue  still to  be 
located. 

Viruses and thew part in disease: W. G. ~IACCALLUM 
(by invitation). Relation of viruses to  other parasites, 
especially in causing disease. Their form and extreme 
iuiuuteness. Nethods of isolation and cultivation. Their 
dependence upon living cells for growth. Their action in 
producing disease and predisposing to secondary bacterial 
infection. Their action in producing antibodies and life- 
long immunity. Their causal relation to  tumor growth. 
The mode of transmission, often by intermediate hosts, 
such as ~nosquitoes. Their fairly specific relation to cer- 
tain hosts. Recent crystallization of a virus as  a nucleo- 
protein, perhaps with ferment activity. Question as to  
the borderline between inanimate and living. 

Biographical ~nemoi7 of E d ~ n z ~ n dBeecher Filso~a: 
THOMAS HUNT MORGAP;. 

Biograpl~ioal memoir o f  Edward Leamington Nichols: 
ERNEST MERRITT. 

Biographical memoir o f  Ambrose Swasey: DAYTONC. 
MILLER. 


