
Out of a total of 82 pairs of identical twins alike 
in handedness, 10 pairs or 23.1 per cent. have one o r  
more left-handed relatives in their immediate families. 
Out of a total of 20 pairs of identical twins showing 
reversals in handedness, 11pairs or 55 per cent. have 
one or more left-handed relatives in their immecliate 
families. The difference in  the percentage occurrence 
of left-handed relatives of the t ~ i ~ o  g o u p s  is 31.9 per 
cent. 11.37," significant amount. 

Interestingly enough, the same type ol: analyais of 
fraternal twins gave strikingly similar results. Out of 
a total of 50 fraternal pairs having the same handed- 
ness, 9 pairs or 18 per cent, have one or more left- 
handers in  their immediate families, whereas among 
fraternals showing reversals i n  handedness, 8 out of 
14 pairs, or 57.1 per cent., have left-handers in their 
immediate families. Here the difference in  the per- 
centage occumnce of left-handers among the relatives 
of the t ~ o  14-09, again a groups is 39.1 per cent, 
significant difference. 

These findings thus indicate conclusively in both 
types of t71-ins that left-handedness occurs more fre-
quently anlong the re1ati.r es of those pairs showing 
reversals than among the relatives of pairs alike in  
unimanual handedness. The most probable esplana- 
tion would seem to be that handedness: is a quantitative 
trait and that in embryos which are genotypically near 
ambiclexterity, if twinning occurs, the unuqual position 
in utem is sufficient to  shift handedness one may or the 
other. We should naturally expect to find a higher 
percentage of such genotypes i n  families with left-
handem. I n  fraternal txins, of course, I!-e have some- 
what different heredities in the members of a p a 3  and 
niight thus expect to find a higl~er percentage of re-
versals than in identicals, x h o  have the same genotype. 

I n  a total of 139 pairs of identicals, we found 22 
pairs or 15.8 per cent. to have reversal in  handedness, 
see here as i n  81 pairs of fraternals, 18 pairs or 22.2 per 
cent. Thus, according to our data, reversals occur in  
6.4 per cent. 5 5 . 3 more cases of fraternal than iden- 
tical twins. 11-hile this clifference is not sufficient to 
be statistically significant, i t  rather definitely refutes 
the contention of some to the effect that reversals in  
handedness occur inore frequently in  idenlical than in 
fraternal tx-ins. 
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"MANIFESTO" BY A PHYSICIST 
MAKYscientists must have been profoundly dis-

turbed by the revelations of recent events as to what 
the iinplications of the totalitarian philosophy of the 
state really are. There would seem not to be room on 
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the sanie planet f o r  totalitarian states and states in  
which the freedom of the individual is recognized. 
Many scientists niust have been moved to t ry to find 
son~ething to do about it. I n  my o x n  case this urge 
to find something to do has resulted in the clecision to 
close my laboratory to visits from citizens of totali-
tarian states. I have had the following statement 
printed, which I hand to any prospective visitor u-110 
may present himself. 

State~ncnt 

I hare decicled from now on not to sllow my apparatus 
or discuss my experiments with the citizens of any totali- 
tarian state. A citizen of such a state is no longer a free 
individual, but he may he compelled to engage in any 
activity whatever to advance the purposes of that state. 
The purposes of the totalitarian states hare shown them- 
sel~7es to be in irreconcilable conflict with the purposes of 
free states. I n  particular, the totalitarian states do not 
recognize that the free cultivation of scientific lrnowledge 
for its own sake is a worthy end of huinan endeavor, but 
haye commandeered the scientific activities of their eiti- 
zens to serve their own purposes. These states have thus 
annulled the grounds which formerly justified and made 
a pleasure of the free sharing of scientific kno~vledge be- 
tween individuals of different countries. 4 self -respect- 
ing recognition of this altered situation demands that this 
practice be stopped. Cessation of scientific intercourse 
with the totalitarian states serves the double purpose of 
making more difficult the misuse of scientific information 
by these states, and of g i ~ i n g  the individual opportunity 
to express his abhorrence of their practices. 

This statement is made entirely in my individual capac- 
ity and has no connection whatever with any policy of the 
university. 

Science has heen rightly recognized as probably the 
one 11uman activity which l ino~rs  no nationalisnis; fo r  
this reason it  has been a potent factor making for  nni- 
versa1 civilization. Action such as this is therefore to 
be deeply deplored and to be undertaken only after 
the gravest consideration. But it seems to me that the 
possibility of a n  idealistic conception of the present 
function of science has been already de~t~oyecl ,  and 
the stark issues of self-survival are being forced upon 
us. Perhaps the only hope in the present situation is 
to make the citizens of the totalitarian states realize as  
vivicllg ancl as speedily as possible horn the philosophy 
of their states impresses and affects the rest of the 
worId. Such a realization can be brought about by the 
spontaneous action of the indi\iclual citizens of the 
~ ~ ~ ~ ~ ~non-tot:tlitarian states perhaps even more effectively 
than by their governments. IIere I think is one of the 
few conceivable situations in rvhich the popular con-
ception of the social "responsibility" of "science" can 
touch a t  all closely the individual scientist. 
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