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T H E  FLUIDITY O F  HELIUM 
THE stature of A K ~ ~ ~ geniusprofessor Einsteill's 

reached new heights nhen it vi.as disclosed that the 
learned ~natheniatical physicist developed lnatllematics 
fifteen years ago which are now helping to  solre the 
mysteries of the anlazing fluidity of he]illln the 
absolute zero of the teniperature scale. Before the s jm-  
posium on inte~niolecular action of the Anierican Chemi- 
cal Society professorw. ~ of d ~~ the university ~ of 
Paris, noTv professor at  nuke  university, credited 
Professor Isinstein with the concept of an (< idea l ) )gas 
nllich appenretl ill papers published ill 3924 and 1925. 

The ~ i ~1923 reports ~ t ~ i ~~ ~not about relativity 
theory, but discussed problelns r>ithout any 
practical significance at the time, ~l~~~ described tiie 
degeneracy of an "ideal" gas near the limits of 
the scale of temperature. B~~~~~~all gases knomn 
to be condellsed to liquida at the temperatures in 
tioll, rather orerloolred the ~ i ~ ~ t,Trorli of 
fifteen years ago. 

Hoqerer, the recently discovered behavior of liquid 
heliulll has brollghl the side.tracked ~ i ~concept to  t ~ i~ ~ 
nelTr usefulness. ~~~t liquids increase in T,iscosity, be- Reqeareh Foundation, described high altitude attempts to 

come stickier and floTr less easily, ,\,hen tlleg become find a night day difference in cosnlic ray intensitj- and 

colder. ~h~ pllrase, .(colder than lnolassesin januaryexperiments on the absorption of the mesoilon particles 

3. Iniprored apparatus for  determining cosmic ray in- 
tensities high in the atmosphere during robot stratos-
phere ballooll flights h:rs been developed. 

4. NO observed difference between day and l~igli t  cos- 
"jc '"4 intensity a t  high altitudes. 

5 .  Measurements of the "lifc" of the heavy electron 
(meqotron) particles that  s h o ~  they last only a few 

of a second. 


~ ,
Professor R. A. Millilian and Dr. $1. V. Seher,  of the 
Csllfornia Institute of l'echnologg, reported the results 
of 10 ner? balloon flights almost to the top of the earth's 
atnl0"here rihich give a loner limit of energy for  
cosinic ray electrons as  2,000,000,000 electron rolts. 

The automatic "shoacr" records were described by 
Dr. ST. 5'. G. Snrann and Dr. W. E. Ra11i~a.r.~of the Bar- 
to1 Research Foundation of the Franklin Institute, nhile 
Dm. L. F.Curtiss, d. Tr. Astin, L. L. Stockma~l~l  and 
B. m.Brown, of the Sational Bureau of Standards, told 

~ i ~ ~of their improved recording circuits devised for  studies 
of coslnic ray intensities a t  liigll altitudes. 

I n  papers with Drs. S. A. Iiorff and 31. A. Polnerantz, 
Dr. Thomas H. Johnson, assistant director of the Bart01 

is the layman)s concept of viscosiiv and a correct one. 
~ i ~ ~ i , jhelium, however, is baffling exception. ~t 

the temperature known as  tho "deltn" point, only 2.19 
degrees above absolute zero, liquid lieIium f low better 
than i t  does a t  higher temperatures and. as  a matter of 
fact ,  the l~qu id  lielluni is about as  nebulous as a gas. 
Added puzzles in its strange behavior include i ts  enor-
mous ability to conduct heat. I t  tlie delta point i t  is  
about 500 tlmes as  effective in this respect as  copper a t  
roonl temperature. Liquid hcliuin, 7r1t11 these and other 
anomalies, has posed a major nlystery for  pbgsici~ts and 
chenrists. 

Professor London stated tha t  the interpretation of the 
behavior of liquid helium can beqt be explained by con-
sidering i t  as a Bose-Einstein "ideal" gaw, hq-using the 
mathemntici morkecl out in 1924-25. and lsy taking over . 
also some of fhe concepts of the electrical cond~lction of 
metals. Bv simple analog-, the amazing fluidity of liquid 
helium can be partially explained by picturing tlie fln- 
idit7 as  sometlilng akin to the mandering of electrons in 
metals to explain electrical conduction. 

T H E  ENERGY O F  COSMIC RAYS 
DECEMBER28 was cosmic ra) day a t  the meetings in 

T$TasIiington of the Aiiierican Ph) sical Society and lead- 
ing experts in the studies of these piercing, baffling radi- 
ations from outer space reported: 

1. Cosmic ray electrons entering the earth'., atmos-
phere have energies gieatcr than 2,000,000.000 electron 
rolts. 

2. The developn~ent of auton~atic apparatus to record 
the "shomers" of atomic dBbris caused by cosmic rays 
striking nlaterials on earth. 

in air and lead TI-hicb indicate new estimates of the 
( ( l i f e "  of tlleqe new-found atomic particles. 

ROBERTD. POTTER 

ENERGY PRODUCTION IN  STARS 
CARBON,so vital to life on earth, is  noTv revealed a s  

the transmuting cataljst in the sun which makes i t  pos- 
sible for  hjdrogeli atoms to combine into lleliuin and 
thus releaso tlic rnst  store of nuclear energy vhlch malrcs 
the sun shine on and on through tho ages. 

The &Iorrison Pr i ie  of $500 to Professor Hans A. 
Bethe, of Cornell University, for  the theory which pro- 
drices this picture of tlie cnuse of solar energy brings 
public recognition to  something nhich sc~entists  ha \e  
Bnovn for some time. 

The details are ingenious and important. Carbon 
atoms are transmuted by sn i f t  moiing hydrogen nuclei 
into nitrogen. These nitrogen atoms are again struck by 
hydlogcn particles and eventually create helium atoms 
and regenerate calbon atoms 15ith the release of enor-
mous energy. I t  is the hydrogen on the sun which is 
usecl up in the process, nhile the carbon content of the 
sun remains pretty much the same. 

Gut inany people will leaie the intricate details of the 
process to the scientists and jump mentally onward to  a 
most i~ i~por t an t  question for  all of man's descendants on 
earth in the inillions of years to come. 

That question is, 'c%7hat happens to the sun and to the 
earth as  the slun goes on using up it3 h j  drogen to create 
the solar energ) 9" And the answer is one of flaming 
death for  the earth, as  contrasted with former pictures 
of the earth becoming colder and colder as  the sun's 
energy diminishes. True, the sun probably will become 



a cold body and hence the earth, too, will sink into an  
ultimate frozen state. which is known already to have 
overtaken other stellar objects. But before that  day 
comes, the sun is going to becoine much hotter than i t  
noTr is and life on earth, as nlan knows it, will probably 
end. That forecast of the end of the world is an  out-
gro~r t l l  of the theory of Professor Bethe on the transmu- 
tation of hydrogen into lleliup 011 the sun as  the cause of 
solar heat and radiant energy. 

Professor George Gatnow, a t  George JITashington Uni- 
versity, ten years ago worked out the theory of nuclear 
transformations which made i t  possible to calculate ex- 
actly the rate of energy liberation due to the transfor- 
mation of the elements a t  the enornlous temperatures of 
several million degrees existing insiiie stars and particu- 
larly inside the sun. I n  recent ~rorlr  he has extended his 
studies to include the evolution of stars as they trans-
mute their hydrogen into helium atoms. The main result 
of the constantly decreasing hydrogen content, it is 
pointed oat, is to increase the lul~~inosity of such stars 
and to increase their outpouring of energy. Professor 
G a ~ n o ~ restimates that  the sun a t  the present time con-
sists of about G O  per cent. hydrogen. Most important, 
the sun is  bound to becoine about 100 times brighter 
than i t  is a t  present ~ r h e n  i ts  hydrogen content drops 
only a fen  per cent. "Such brightening of the sun will 
necessarily lead to the melting of the earth and, of 
course, to the disappearance of life," he stated in a 
recent lecture. 

This then, a t  the present time, is the best concept of 
the end of the ~rorld.  But before alarms need be raised 
by present occupants of the earth i t  should be added that  
rrhile the sun may be getting hotter i t  is doing so most 
slovly as  measured by man's calendar. I t  is believed 
tha t  there has been no observable climatic change in his- 
torical time due to an  increase in the luminosity of the 
sun. Hence the end of the world, from this cause a t  
least, is millions upon millions of years in the future. 

ICE AGE HISTORY O F  T H E  EARTH 
BETTERkno~vleledge of the Ice Age history of the earth 

is obtainable from a great chart of the ocean bottom off 
the eastern coast of the United States, from Chesapeake 
Bay to Cape Cod, prepaled for the annual meeting of the 
Geological Society of America meeting in A-ew York City 
by A. C, Teatch, consulting geologist of New York City, 
and Lieutenant Paul A. Smith, of the U. S. Coast and 
Geodetic Survey. 

This chart was made for special geological study, under 
the auspices of the Geological Society of America, from 
surreys conducted by the U. S. Coast and Geodetic Sur- 
rey, under the direction of Rear-Admiral L. 0. Colbert, 
for use in practical navigation. The chart, which is on 
the large scale of 1to 120,000, mas compiled from many 
thousands of echo soundings of the bottom, and show the 
subinerged hills and valleys, plains and canyons, as clearly 
as any topographic maps of the land. They give the first 
seally detailed picture of a large piece of sea floor tha t  
scientists have ever had a. chance to inspect as a vhole. 
Four large sheets IT-ere sho~r-n to the geologists; the fifth, 

mhicll will conlplete the chart, is nom being finished in  
Washington. Geological interpretations of the off-shore 
topography were made by l f r .  Veatch, who mas seriously 
ill as the society met and vho died before the meeting. 
The paper was presented in  his absence by Lieutenant 
Smith. Among Mr. Veatch's conclusions are these: 

(1) The off-shore canyons of which so ~nucll has been 
heard are only co~ispicaous features in a submarine land- 
scape w~hich is "finely dissected" into many smaller val- 
leys, ridges and hills along the coastal slope. 

(2) The coastal shelf, behind the slope, is a smooth, 
comparatively flat submerged plain. 

(3) The notable canyons cat back into this plain, and 
one of them, the Hudson, has been definitely connected 
to a land valley. 

(4) Besides the Hudson Canyon, there is a submerged 
Hudson Channel, nllicll is shallo~r and flat bottomed, a i t h  
a width of about ten miles, a t  a depth of 35 fathoms (210 
feet) .  At  the 43-fathom level this wide channel shows a 
delta formation, and this is taken by Mr. Veatcll as a 
definite measure~l~entof a long-continued earlier stage 
in the sea level. 

The lo~res t  level which the sea ever reached, as mea- 
sured by these submarine canyons, is represented by the 
Congo Canyon off the coast of Africa, nhich sho~r s  a n  
extreme depression to 12,000 feet below present sea level. 
Cutting of this canyon, according to Mr. Veatch, began 
in post-Bfousterian (Old Stone Age) time, and the ocean 
did not finally return to its present level until 5,000 years 
ago, or after the beginning of m i t t e n  history. 

Present-day practical uses of this detailed chart ail1 
include guiding ships by means of echo soundings when 
fog or darkness blot out all other navigation marks. 
Navigators will be able to "see" a transect of the bottom 
beneath their ship as clearly as aviators do a mountain 
landscape under bright su~ilight. 

RACIAL PSYCHOLOGY 
STATINGthat no conclusive evidence has been fo~u ld  for 

racial or national differeaces in either intelligence or per- 
sonality, psychologists have issued an official protest 
against the "nos-scientific interpretations" of racial 
psychology vhich "Fascists are using to justify persecu- 
tion." These tlleories have been developed, they said, 
not 011 basis of fact  but under domination of powerful 
ernotion. Prepared by psychologists rho are specialists 
on racial psychology after a survey of scientific investi- 
gations in this field, the protest was issued officially by 
the Council of the Society for the Psycllological Study of 
Social Issues. 

Members of the council a re :  Dr. F. H. Allport, Syra- 
case University, Dr. Gordon Allport, Harvard University, 
Dr. J. F. Brown, Unirersity of Kansas, Dr. Hadley Can- 
tril, Princeton University, Dr. L. W. Doob, Yale Unirer- 
sity, Dr. H. B. English, Ohio State Unirersity, Dr. Frank- 
lin Fearing, University of California, L.A., Dr. George W. 
Hartmann, Columbia University, Dr. I. Krechevsky, Uni- 
versity of Colorado, Dr. Gardner Murphy, Columbia Uni- 
versity, Dr. T. C. Schneirla, New York University, and  
Dr. E. C. Tolman, Uniyersity of California. 



TEXTOF THE PROTEST 

The current emphasis upon 'Lracial  differences" in 
Germany and Ital:-, and the indications that  such an  em- 
phasis may bc on the increase in the United States and 
else\\-here, make i t  important to Imow ~vliat  pspcl~ologists 
and other social scientists hare to say in this connection. 

The fascists and many others have grossly misused the 
term "race." According to anthropologists, the term 
"race" may legit,im:~tely be used only for such grdups as  
possess in coinmoll certain physical or bodily charaeter- 
istics rtrhich distinguish them from other groups. I t  is  
impossible to speak correctIy of a "Gernian ra te '  ' or of 
an "Italian race,, , since both of these groups hare highly 
diversified ph~sic:-il characteristics. 

South Gerlnan may resemble a Frenchlnan from 
Aurergae or an Ttali:.in froin Piedmont more closely than 
hi: does a Geiman from EIanover. Sortl i  I ta l i~ tns  arc 
lnnrlredly dissimilar from those liring in Sicily or Xaples. 

Jfore important still, the emphasis on the existence of 
an  'LAryaa  race' ,  has no scientific basis, since the word 
" ~ ' ~ , r ~ - a n , ~refers to a family of languages and not a t  all 
to 'ace or to physical appearance. 

As f a r  as the Jews are concerned, scientific in7:estiga- 
tions have sho~va them to be tall or short, blond or dark, 
round-headed or long-headed, according to the particular 
communiiy studied. I n  the light of this ride variation 
in ph!-sical characteristics, almost all anthropologists out- 
side of Berma~ly and Italy would agree that  i t  is scien- 
tifically irnpossible to speak of a ' (Je~visli  race," n~ucli 
less of an "Aryan race. " 

In the experinlents ~vhich psychologists have made upon 
different peoples, 110 ellaracteristic, inherent ps,seIio1ogieal 
differences ~vliich funclamentally distinguish so-called 
' (races" have bee11 disclosed. This statenlent is  sup- 
ported by the careful surveys of these experiments in 
such books as "Race l'syeliology" by Professor T. R,. 
G:irth, of the Unirersitx of Denwr ; "Individual Differ- 
ences," by Professor Frank S. Freenlan, of Cornell Vni- 
versity; "Race Differences," by Professor Otto Icline- 
berg, of Columbia T'niversity, and ' 'Differential Psycliol- 
ogy," by Dr. Anne dnastasi, of Barnard College. 

There is no evidence fo r  the existence of an inborn 
Jo\visli or Gerlnan or I tal ian aieatality. Fnrtliermore, 
there is no indic:~tion that tlie nlernbers of any group are  
renclered incapable by their biological heredity of com-
pletely accluiuing the culture of the comn~nnity in ~vhich-

they live. This is true not only of the Jews in Gerlnany, 
but also of gi.oups that  actually are physically different 
from one another. The Wazi theory tha t  people must be 
related by bloocl in orcler to participate in tlie same cul- 
tural  or intellectual heritage has absolutely no support 
from scientific findings. 

~ ~ A R J O R I EVANDE WATER 
8 

ITEMS 
EVIDENCEthat during the Ice Age tlie water off the 

nortliern Atlantic coast of what is 11ox the United States 
was Arctic in eharactcr is given by Dr. Fred C. Phleger, 
Sheldon trareliag fellon jn geology. Dr. Phleger ex-
a.niined cores of se:a bottont seciirnent collected by Dr. 

Henry C. S t ~ t s o a ,  of Harvard Vniversity. I n  them he 
found shells of the one-eellecl animals known as Fora-
n~inifera, very similar to species that  now drift  in the 
~vaters  of tlie Arctic Ocean. 

TNF great Telv Ellgland hurricane last fal l  did enor- 
mous damage to bathing beaches along the coast of 
soutllern N e ~ r  England, je t  much of the damage is  
already being healed by nat'ural processes, accordir~g to 
the r e p o ~ t  of Drs. Robelt L.  Nichols and Larvrelice Gold- 
thrriait, of Tufts College. Some of the beaches will be 
in conclition for  use as  early as  next summer, although 
others rill require longer for natural repairs. The great 
damage done by the hurricane ~ 7 - a ~  due principally to the 
piling up of tremendous masses of water, ivhen the 150-
mile off-shore wind happened to coincide ~ r i t b  t,he period 
of normal high tide. The wind caused tlie \\-rtter to rise 
from 1 0  to 15 feet higher than tlie usual high tide mark. 

DEFORIIITIES in children should be corrected a t  the 
earliest date possible-a few within the first week of life 
and all before the child reaches scliool age. Calling on 
t,he lnedical profession t,o realize the severe mental reac-
tions and the personality changes t,hat result from uacor- 
rected deformities, Drs. Claire L. Straith and E. Hoyt 
De Klei~le, Detroit surgeons, report on plast,ic surgery in 
childhood in thc Jozi~?ralof the American hlcdical Asso- 
ciation. Inferiority ancl shame, peculiar perionalitp 
traits ancl anti-social tendencies are lilrely to develop as 
the result of such deformities as  facial birthmarlrs, saclclle 
nose, h~uiclibaclr, crossed eyes, lop ears, disfig~~ring scars, 
harelip ancl cleft palate. 

THE r.S. Public Health Service reports that t n o  out 
of erery thousand college stuclents in the Vnited States 
are infected with syphilis. The figure v a s  nrrivecl at  by 
blood tests of 75,388 undergracluates in more than 500 
Anlerican college? niade in a stucly bp staff niernbers of 
the s e r~ ice  for tlie American Social Hygiene Association. 
The yignificanee of the findings lies in the fact  that  ?forts 
to control syphilis in tlie nation must, to be effective, be- 
gin lt-itli individuals in the age group of first exporure to 
the infection. Control in this age-group, of which college 
studcnts form an inlportant section, offers real and per- 
haps the o n l ~  hope that the general syphilis rate can be 
niaterially reduced. 

PIGSon a too-exclusjve diet of corn g ~ t  s disease re-
se~nbling the pellagra to nliich hunlans on the sanie lrincl 
of diet becon~e victinis, and they can be cured n i th  the 
same s~ibstance, nicotinic acicl. This has been demon-
strated in experiincnts at  tlie Lister Institute, Lonclon, 
and a t  the Institute for Animal PathoIogy in Camb~idgc, 
bv Dr. Hnrriette Chick, Sir Cllarlrs Martin and n group 
of collaborators. Yoluig pigs kcpt on a "straight" corn 
ration for three or four months were almost at  the point 
of death, v i t h  all the repillsire sylnptonls of adrancad 
pellagra, when they nere givt.11 injectioiis of nicotinic 
acid. Recovery began vithin t n  enty-f our hours, and 
within six meelis nornlal health and appetite had been re- 
stored. 


