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render the eyes functionless by crushing the optic 
ganglia and by cutting off the eyes. We are able to 
confirm their results ; individuals from which both 
eye-stalks had been removed were able to pass into 
the nocturnal colour phase. 

The persistence of the diurnal rhythm in such pre
parations has been cited as proof of the existence 
elsewhere than in the eye-stalks of additional 
glandular tissue capable of liberating the chromato
phorotropic hormone. We believe this behaviour can 
be explained differently. Gamble and Keeble reported 
that the diurnal rhythm persisted under constant 
external conditions. Thus, normal as well as eyeless 
Hippolyte, regardless of whether they were main
tained in constant illumination or in constant dark
ness, went into the nocturnal colour phase with 
approaching nightfall and reverted to their "diurnal" 
phase in the daytime. We have not been able to 
confirm these observations. Normal Hippolyte, 
individuals with the retinas ablated, and animals 
from which the eye-stalks had been removed always 
passed into the nocturnal phase when placed in 
darkness during the day. Microscopic examination of 
such individuals revealed the concentrated condition 
of the red chromatophore pigment. Within ten 
minutes after removal to light (on a white back
ground) the nocturnal condition began to pass, the 
diffuse blue coloration having completely faded and 
the red chromatophores showing signs of pigment 
dispersion. Twenty to thirty minutes later the 
chromatophores had become dispersed and the 
animals were completely dark. 

The chromatophores of Hippolyte can respond 
directly to light and to darkness, and the persistence 
of a diurnal rhythm under constant conditions is 
negatived by the results obtained from observations 
made during day and night on individuals main
tained in darkness. 
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The y-Rays of Polonium 
IN a recent note, Champion and Barber1 have 

suggested that the y-rays of radium E may arise 
from the production of electron-pairs by internal 
absorption of (3-rays, the y-rays being thus recom
bination radiation. It seems possible that the y-rays 
of polonium 2 may be due similarly to the production 
of electron-pairs by internal absorption of cc-rays. 
My analysis" of the absorption curve of this radiation 
suggested quantum energies of (l·O ± 0·1) and 
( 0 ·4 ± 0 ·1) million electron volts, equal numbers 
of the two types (about 12 per million <CC-particles) 
being emitted. This is consistent with identification 
as recombination radiation, and the process is con
sistent with conservation of momentum and t:;nergy. 

If this interpretation is correct, all members of the 
radioactive series that emit <CC-particles should also 
emit y-rays of quantum energies 0 ·5 and 1·0 million 
electron volts, the intensity corresponding to a few 
quanta per million <CC-particles, since the initial energy 
of all cc-particles is sufficient to produce pairs. Slater4 

found, in the case of radon, that a weak y-radiation 
was emitted whatever the lining of the vessel contain
ing the gas. In the case of most of the other elements, 
the detection of this relatively weak radiation would 
be difficult on account of the presence of other, more 
intense, y-rays. 

It is conceivable that the radiation Slater found 
to be emitted when lead and tin are bombarded with 
radon <CC-particles is connected with the production 
of electron-pairs, the absorption coefficients being 
consistent with this interpretation, and the effective 
cross-section, 1()-24 em. 2 (upper limit), being not 
inconsistent with the value 10- 22 cm. 2 found by 
Champion and Barber in the case of mercury bom
barded with radium E (3-particles. This interpretation 
does not, however, offer any reasonable explanation 
of the absence of a similar effect when lead and tin 
are bombarded with polonium <CC-particles. 
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The Function of Experiment 
IN continuing to maintain that stringent experi

mental test of a theory of Nature is pedantic, Mr. 
Whitrow would appear to be more extreme in his 
views than are most of the contributors to the 
symposium on physical science and philosophy1 • 

Prof. Milne, for example, states that "the relevance 
of the theorems to Nature would require to be 
established by observation"•. When Mr. Whitrow 
persists in claiming the support of Galileo" on the 
grounds of his (Galilee's) profession of readiness to 
accept his own theories 4, he displays an imperfect 
understanding of the nature of experimental demon
stration. 

A complete and self-contained experiment must 
do two things. It must provide a measure of some 
quantity for comparison with a theoretically pre
dicted value, and it must provide data from which 
we may calculate the likelihood that any observed 
discrepancy might be exceeded by chance. When 
the level of significance of the results is thus calcul
able from the experiment itself, we are each of us 
in a position to interpret the experiment without 
appeal to authority, to reject it or to accept it 
according as we are difficult or easy to satisfy. Other 
things being equal, a great number of experiments 
affords a more sensitive test of a theory than does 
a few; that is, it is possible to discern smaller 'real' 
discrepancies against the background of chance varia
tion. It is clear that without experiment, or with 
only one experiment, it is impossible to estimate 
'experimental error'. 

Now, it may be that a series of experiments is 
too meagre to provide within itself an acceptable 
test of theory, and yet the experimenter may accept. 
it in the light of past experience. He is then, in effect, 
calling. upon past experience to furnish him with a 
rough estimate of variance•. He might even, upon 
rare occasions, justify himself in accepting theory 
without test on no better grounds than that he is 
customarily right ninety-five or ninety-nine times 
out of a hundred. The general acceptance of this 
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