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T H E  ORIGIN OF T H E  COSMIC-RAY 
PROFESSOR professor ofARTHUR H. COMPTON, 

a t  the University of Chicago, and Dr. P .  Y. Chou, of the 
National Tsing Hua University, Peiping, China, discuss 
in the currcnt issue of The Physical Review, a new 
hypothesis on the origin of thc cosmic ray. I t  is pointed 
out that in thc prcsent stage of cosmic ray Bnowlcdgc 
thcrc is no known act of naturc-cven the annihilation 
of the atomic nuclcus-which can provide sufficient encrgy 
to fit the observed energics of somc of thc cosmic rays. 
The only possibility is the primeval explosion that scnt 
worlds and galaxics literally rocking and rccling into 
space. 

Every liind of particlc and the paclicts of cnergy lcnown 
as photons would be the ddbris of such a staggering catas- 
trophe. To account for thc known preponderance of 
elcctrically chargcd particles, i t  suggested that thc non- 
chargcd photons and ncutrons have been lost in space 
becausc thcy could penetrate the magnctic ficld of stars 
and galaxies. But thesc samc magnetic fields might 
trap the chargcd particlcs and so produce thc observed 
particlc component of the cosmic rays. 

The authors acknowlcdge the expanding univcrsc theory 
of Abb6 LeMaitre as the inspiration for the new hypoth- 
eses of thc origin of cosmic rays. This is thc first report 
on the subject to appear for somc timc. For somc years 
invcstigators havc becn content to study and obtain more 
and more experimental data, leaving the fitting together 
of the picces to a later time. 

Discussing thc high encrgy of cosmic rays and their 
apparcnt origin somcwherc out in space, the authors 
write: "If the cosmic rays come from beyond the Milliy 
Way, a t  a really typical place in intergalactic space the 
dcnsity of cosmic-ray cnergy would bc of the order of 
100 times as great as that of starlight. I t  is thus ap- 
parent that cithcr thc source of the rays must be a radi- 
ator which is very powcrful cornparcd with stars as a 
sourcc of light, or thc cosmic rays once emitted must bc 
retained by the metagalactic systcm instead of being 
lost as is starlight. Although nuclear proecsses occur-
ring in interstellar spaec might result in an adequate 
total encrgy, i t  appears that such proccsscs are inade-
quatc to account for the great encrgics of the individual 
cosmic-ray particles. " 

Concerning the trapping of thc electrical particlcs they 
asli, "Is i t  possiblc that clcctrically charged rays cmittcd 
by the initial explosion may bc deflected by stcllar or 
galactic magnetic fields just as a cosmic-ray clectron is 
deflected by the carth's magnctic ficlii? If  so, thosc par- 
ticlcs which would be most probably retained by thc meta- 
galactic system would be those with the highcst ratio of 
charge to mass in order, electrons, protons, etc., whcrcas 
all neutral rays might be forevcr lost." 

Because, on thc hypothesis, the cosmic rays would spend 
much of their lifctirne in intergalactic space thcy should 
suffer thc "rcd shift'' dccay of encrgy in the same way 
that light does. I f  this is truc thc encrgics of the cosmic 

rays now striking the earth iliust bc much lcss thau tlrosc 
the rays in the early history of the earth. 

A NEW METAGALACTIC CLOUD 
WHAT is probably the most extcnsivc "mctagalactic 

cloud" cvcr discovered, so tremcndous that i t  may easily 
encompass 50,000 galaxics comparable with our own 
Milky Way, has bcen located and photographically studicd 
by astronomers of Harvard University. 

Shaped roughly lilic a narrow stream, i t  is cstimatcd 
to be about 50,000,000 light years in length and 20,000,000 
light years across. I t  is morc than 100,000,000 light 
years distant from thc carth, however, and despitc its 
grcat size, its mcmbers are visible only through the most 
powerful telescopes. I t  is situated near the south pole 
of the heavens. According to Dr. IIarIow Shaplcy, di- 
rector of thc IIarvard Observatory, who announccd thc 
discovery, thc cloud is of particular intcrest to astroiio- 
mers not only bccause of its tremendous size, but because 
i t  is expectcd to be of much importance in studying thc 
complex spacc timc-mattcr relationships in our "imme-
diatc " ncighborhood, astronomically spealiing-that is, 
out to about 100,000,000 light years. I t  emphasizes thc 
lacli of uniformity in thc spaec distribution of galaxies. 
Astronomers havc for some years been awarc of thc 
existence of so-callcd supcr-galaxies-clusters big enough 
to contain scvcral hundrcd Milliy Way systems. Until 
this most rccent find, however, therc has been no evidcnce 
of galaxies much larger than thcse-ecrtainly not for 
any as large as the one just found. The ncw doud was 

discovcred on photographic platcs takcn a t  the southcrn 
station of thc observatory during a more or less routine 
survey of all galaxics brighter than the 18th magnitudc. 
At first i t  was classified as mcrely a "major irregularity)) 
in thc distribution of faint galaxies in thc southcrn skies. 
The photographic platcs actually show only about 15,000 
galaxics, all of them bctwecn thc magnitude of 1G.5 and 
18.5, but judging from other supcr-galaxics i t  is assumed 
that many members arc too faint to show on thc plates 
and havc placed the probable romplete census a t  more 
that 50,000 galaxics. Astronomically speaking the cloud 
extcnds ovcr a region about 40 dcgrces in length and 
15 degrees in width, from ncar thc sky's south pole toward 
the south galactic pole in Sculptor. 

RADIOACTIVE ELEMENTS 
INa report to the American Physical Society Profcssor 

T. R. Wilkirls and Dr. W. M. Rayton, of tho University 
of Rochcstcr, present new evidence which hclps rnalie 
clearcr the origins of thc missing long-lived parcnts of 
thc actinium scries of radio-cl~ments. 

Scicntific happcnings which make i t  possible to throw 
light on the problcm arc that somctimcs the change from 
onc rlcment to another is accompanied by a loss of wcight 
and sometinres mcrcly by a loss of clectrical chargc with- 
out thc weight loss. Thc loss of wcight occurs when the 
nuclcus of a hclium atom, known as an alpha particle, is 
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liberated in the radioaetivc disintcgration. Then, tho 
parcnt atom drops down two whole numbcrs in the 
numcricd scalc which ratcs chcmical elcment from hydro- 
gen, a t  one, to uranium a t  92. 

Whcn clcctricity is givcn off by the cmission of an elec- 
tron the atonlic numbcr of the clemcnt jumps back up 
the scalc by onc unit. ' Thus Uranium 1 (92) givcs off 
an alpha particle and becomes Uranium X, (90). But 
Uranium X, gives off an electron and becomes Uranium 
X, with atomic numbcr 91. Thus in stcpwisc fashion, but 
somctimes up and sometimes down thc scalc of atomic 
numbcrs, go thc disintcgration~ of thc heavy radioactive 
elements, of which the best known is, perhaps, radium 
with atomic number 88. Common, grey and soft lead 
is thc final offspring of all these spontancous ehangcs and 
there are four different lrinds of lcad; radium lead, 
thorium lcad, actinium lead and just lead. The radium, 
thorium and actinium hcrc mean that i t  is lead which 
had cach of thcsc spccific origins. Plain lcad mercly 
means that its origin can not bc spccificaUy fixed. 

Thc ability of thc radioactive atoms to losc or take on 
weight a t  various stagcs mcans that there will frcquently 
be two or more varieties all having thc same ehcmical 
propcrtics but slightly different masscs cven though t h y  
may havc thc samc atomic number rating. Thus Uranium 
X, and its thrcc isotopcs all havc atomic wcight of 234. 
One has an atomic number of 90, anothcr is number 92 
and two are number 91. 

While chemical mcthods arc not sufficiently cxaet to 
permit distinguishing bctwccn all thcsc varicties, other 
methods, and in particular, the rangc with which alpha 
particles arc emitted, serve as experimental chccks. 

Drs. Wilkins and Rayton havc studied tho alpha par- 
ticlc rangcs as their mcthod is sccking actinium7s "lost 
parcnt. " The invcstigation also throws much nccded 
light on thc way alpha particlcs arc cmittcd from the 
nucleus of atoms; a problcm which has bcaring on thc 
much-studied and important field of the constitution of 
thc inncr cores of atoms. 

A previously-unfounded isotopc of uranium has bccn 
indicatcd, a t  lcast tcntativcly, which might well serve as  
the parent for the now-orphaned series of actinium radio- 
elements. 

A SCIENCE OF HUMAN BIOLOGY 
A SCIENCE of human biology, broad enough in its scopc 

to synthesize knowlcdge of man's mcntal and spiritual 
sides as well as of his physical nature, ought to be cvolvcd 
within thc ncxt century if civilization is to s u r v i v e  
pcrhaps cvcn if the human racc itself is to cscape cxtinc- 
tion. This was thc concluding notc of an addrcss by 
Profcssor Raymond Pcarl, of the Johns Hopkins Univcr- 
sity, a t  thc celebration on June 17 of the hundredth anni-
versary of thc founding of the University of Michigan. 

Thc necessity for such a scicncc of social synthesis has 
bccn thrust upan us, Profcssor Pearl said, by thc long 
strides scicncc has takcn in putting more wealth and 
power into thc hands of men, whilc other aspccts of our 
evolution havc remained stagnant. We have advanccd 
enormously in power, and littlc or not a t  all in wisdom 

and goodncss. So thc very advances we boast of in  
material things make our development so lopsided that i t  
threatcns to crash and end, as many othcr lincs of 
grcat but unbalsnccd evolutionary dcvclopment have 
cnded in the past. 

Fumbling attempts a t  such unification of human Imowl- 
cdge and striving havc been made hithcrto by politicians 
and clcrgy-with rcsults not particularly distinguishcd. 
They arc not wholly to blame for lack of success, either; 
thc prercquisitcs of rcal lrnowlcdgc of the whole naturc 
of man has simply not bccn met-the data do not yet 
cxist. That is onc of thc chief challenges to the scicn- 
tific man: both by natural aptitude and training he is 
best cquipped to  obtain such data; and hc should thcre- 
fore scelr and find thcm. 

Professor Pearl invited his hearers to loolr backward 
ovcr thc hundrcd years since thc founding of the'uni-
versity: Pastcur, Listcr, Huxley, most of the great lcad- 
ers of tho scicntific revolution of the nineteenth century, 
wcre still ehildrcn then. With a rccord of so grcat 
aehicvcment in so short a timc there is no rcason for sup- 
posing that thc world will not continuc to go ahcad. As 
a practical matter, he exprcssed thc belief that the uni- 
vcrsitics, rather than specially founded indcpcndent insti- 
tutions, offer thc best environments for scicntific rescareh. 
That rescareh institutions unparented by universitics 
havc bcen callcd into cxistcnce a t  all he regards as a 
symptom of the departure of modern univcrsities from 
their original tradition; but this, hc thinks, is a passing 
phase, and the universitics will soon come into their own 
again as homcs of rcscarch. 

THE PARTICIPATION OF ENGINEERS I N  
NATIONAL AFFAIRS 

THE electrical enginccring profession was urged to par- 
ticipatc activcly in national projects and evcnts in which 
i t  has special knowledge a t  the recent mccting in Mil- 
waukce of thc Amcrican Institute of Electrical Engineers. 
Frank R. Inncs, the wcstern cditor of The Electrical 
World, made tho rccomrnendation as hc disclosed a recent 
poll of enginccrs to scc if they wished thcir soeicties to 
enter actively into topics of national intcrest. That thc 
enginccrs wished, by a great majority, to undertake this 
greater social responsibility was evidenced by the poll 
reportcd. 

Mr. Inncs ehargcd that engineers have tallred much in 
vague, nebulous tcrms that belie thcir scicntific training, 
about social rcsponsibility as i t  affects engineers. The 
time for action is a t  hand, hc indicated, and suggestcd 
that the first topic of stndy'by a committcc of clcctrical 
cngincering societies might wcll be thc fedcral water 
power program. Specifically, clcctrical enginncrs should 
investigate criticisms of thc program that arc now cur-
rent, namely : 

(1) That thc only markets available for govcrnmcnt 
plants are those which would takc away existing utilitics, 
or that most governmcnt plants are so remotc from large 
markcts that i t  can be said that no markets exist for thcm. 

(2) That thc cheapcst electricity to-day comes from 
fuel plants ncar existing markcts; and that i t  costs less 
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to haul coal for fucl than i t  does to transmit the electric 
power from a distant source. 

( 3 )  That water power electricity, from an efficiency 
standpoint, is almost a closed art, whereas electricity 
from fuel plants has the greatest chance for futurc 
economies. 

(4) That building largc power plants may aggravate 
cmploymcnt problems, reducirlg labor costs in production 
and removing it almost entirely froin thc ficld of trans-
portation. 

(5) 'rhat financing periods of fifty ycars, needed for 
thc giant governmcnt hydro-clcctric projects, appear to 
be indcfensiblc in the present agc of technological prog- 
rcss whcn to-day's best rnachincs may be obsolete in thc 
ncxt few ycars. 

INSULIN IN THE TREATMENT OF 

SCHIZOPHRENIA 


DR. JOSEPHWORTIS and Karl M. Bowman, of Bellevuc 
Hospital, New York, rcportcd s t  thc closing session of 
thc American Medical Association, that more than onc 
thousand mental cases have been restorcd to health and 
sanity by trcatment with insulin. 

Thc treatment consists, essentially, of giving thc mcntal 
patient cnough insulin to produce shocli. This is a much 
larger dose than is given to control diabctcs. Thc treat- 
mcnt was originated by a young Austrian physician, 
Dr. Manfred Sakcl, in 1930. Sinec thcn, Dr. Wortis said, 
i t  has been uscd in fift,y hospit,als and universities through-
out thc world from Korca to Iceland and from Edinburgh 
to Galveston. The results are "substantially positive 
and confirmatory.'' Dr. Saliel claims that nearly threc 
fourths of the paticnts who have been ill less than six 
months rccover eompletcly, while good rcsults arc obtained 
in slightly lcss than half of thosc who have becn ill sev- 
cral years. 

The particular discasc for which insulin shock is used is 
called sehizophrcnia. No onc knows what causes it, but 
insulin trcatmcnt may give thc clue on furthcr study. 
Rcsults from this trcatmcnt already show that the eausc 
is probably a defcct in brain structure or chcmistry, and 
not mental or psychological, as somc psychiatrists have 
hcld. 

Thc treatment of this discasc by insulin shock, pro- 
duces improvemcnt that outruns anything produced by 
any othcr kind of treatment, in thc opinion of Drs. Roy 
G. IIoskins and D. Ewen Cameron, of the Worcester, 
Mass., State IIospital. These two physicians were the 
first to take up the insulin shock treatment of schizo-
phrenia in the United States. They and the Bellevue 
doctors both reported their results, pointed out various 
points in technique and explained that the treatment 
must only be given in a well-equipped hospital under the 
supervision of a trained psychiatrist ready to meet the 
dangerous emergencies that rnay arise. Chief of these 
is thc possibility of the patient succumbing to the shock 
unless proper restorative measures are a t  once instituted. 

Striking changes in the behavior of the patients, in-
cluding a return to a quiet, orderly, normally active life, 
with ability to concentrate and loss of hallucinations, 

werc reportcd by Drs. IIoskins and C a m c r o n . , J ~ ~ ~  
STAFFORD. 


ITEMS 
SUGARCANE lcavcs can form cane sugar when thcy arc 

dctachcd from thc stalk and kept in thc dark, supplicd 
with the two simpler sugars, glucose and fructose, or with 
cither one of them alone. Experiments developing thcse 
points, performed by Dr. Constance E. Hartt, research 
plant physiologist for thc Hawaiian Sugar Plantcrs' As- 
sociation, give further support to the theory that eon-
version of simple into complcx sugars can takc place in 
lcaves. 

LI~CEa wartime listening post is the iiistrumcnt for dc- 
tccting boring insccts in timber devised by I". M. Cole-
brook, of the National Physical Laboratory a t  'redding- 
ton, England. I t  consists of a soundproof box in which 
the suspected sample is placed, a microphone and amplify- 
ing setup, and hcadset or loudspealier. Mr. Colebrook 
iicscribes the gnawing of deathwatch bcetlc larvae as "a  
kind of muffled and intcrmittcnt rattle.)' 

NEW land is bcing addcd, slowly but surely, to the 
map of the United States. Thc mangrove bushcs along 
the coast of Florida arc doing it, according to Professor 
John 11. Davis, of Southwcstcrn Univcrsity. Professor 
Davis has becn making a special study of this subjcet, 
from pcrsonal observations, examination of old maps, and 
comparison of ncwest air-survey photographs. The rcd 
rnangrovc, which grows in salt watcr, has numerous roots 
which catch and hold silt and clay. As thc dcposit be- 
eomcs higher, the red mangrove is supplanted by the 
white and blacli varietics which grow better on the highcr 
soil. On decay, the mangrovc remains form pcat forma- 
tions which air further in thc land-building process. Ex-
pcrimental plantings of mangroves havc been made along 
the Florida coast so that further study of their rGlc in 
land-building may be invcstigated. 

A NEW antitoxin which promises to be a specific cure 
for gonorrhca, was reported by Dr. T. Anwyl-Davies, of 
St. Thomas's llospital, London, a t  thc confcrenee of 
State and Provincial IIcalth Authorities of North Amcr- 
ica, mecting a t  the U. S. Publie llcalth Service in  Wash- 
ington. Thc ncw antitoxin is still in the cxpcrimental 
stagc, but the rcsults already obtained seem to cncourag- 
ing that i t  will bc tricd by thc U. S. Public IIcalth 
Service a t  its venereal disease clinic a t  the U. S. Marine 
Ilospital, Stapleton, N. Y. Dr. Anwyl-Davies reported 
excellent results in about half the 157 cases treated and 
good results in another quarter of the cases. "Cures" 
were effected in 36 cases which have been observed for 
over three months. Two of these were cured in 16 days, 
while other cases took as long as 8 weeks. The antitoxin 
is equally effective in acute and chronic cases, with and 
without complications. I t  differs from other antitoxins 
previously tried in this disease in the way i t  is prepared. 
Instead of being made by ii~jeeting the gonococcus di- 
rectly into horses, the toxin produced by the gonococcus 
is injected into horses and the serum of these animals 
used for the antitoxin. 


