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Progressive Physics. 

T HE conception of segregation and integration 
put forward by Herbert Spencer in his "First 

Principles" seems to be illustrated by changes in 
the character of the correspondence columns of 
NATURE in recent years. During the War, and 
even before, few communications to these columns 
were published from scientific workers outside 
Great Britain ; the process of segregation tended 
to collect them around separate geographical 
centres. Since then, however, the international 
outlook of science has begun to reassert itself, and 
investigators everywhere desire to make their 
methods or results as widely known as possible. 
Early publication serves a useful purpose, not only 
as a preliminary announcement of work to be 
described more fully later in a special journal or 
before a scientific society, but may also save other 
investigators from devoting time to a piece of re
search work which is being c(trried on elsewhere. 

This function of the correspondence columns 
of NATURE has become increasingly important 
since what Prof. Smithells has called ' electronomy ' 
became a branch of physical science, and stimu
lated active work in a wide and fertile field of 
mathematical and experimental inquiry. At the 
present time, more attention is devoted to ex
plorations of this field than to any other scientific 
region ; and this activity is reflected in our 
correspondence columns as it is in the Proceedings 
of the Royal Society. NATURE is, however, an 
international journal of science, and communica
tions for publication as ' Letters to the Editor ' 
come from many countries . 

An accumulation of such correspondence is 
relieved to a slight extent this week by the pub
lication of a Supplement containing a number of 
letters on atomic physics and related subjects. The 
variety and intricacy of the subjects dealt with in 
these letters illustrate most forcibly the difficulty 
inevitably encountered by any physicist who at
tempts to keep himself familiar with even the barest 
outlines of work being carried on outside his own 
special branches, and pari passu, the problem in 
selection of material which confronts teachers of 
the more advanced portions of the subject. 

The value of the critical accounts of current 
research which appear from time to time in the 
Physikalische Zeitschrift, the new Physical Review 
Supplement , and other journals, and in the small 
monographs rtow being published in Great Britain 
as well as in Germany and France, camwt be 
overstated, whilst Prof. Sommerfeld's " Wellen
mechanischer Ergii.nzungsband ", probably in as 
wide use as his classical "Atombau and Spek
trallinien ", offers the wave-mechanics as a useful 



438 NATURE [MARCH 22, 1930 

tool and mode of expression of results to those 
whose interests are primarily experimental. At 
the same time, the theoretical equipment which is 
essential for a full appreciation of the implications 
of the new mechanics is so heavy that the active 
co-operation of a trained mathematician is as 
necessary in much laboratory work as the services 
of a glass-blower and mechanic. 

There is at least one important branch which 
does not happen to be represented in th·e supple
ment, namely, that concerned with the line spectra 
of atoms. Hund's theory of spectra, which per
mits of the prediction of the exact types of spectral 
terms that will result from any configuration of 
the electrons of an atom, has already led to such 
great advances in the analysis of complicated 
spectra that the analysis of all line spectra now 
appears to be only a question of time. There are 
still notable gaps, particularly in connexion with 
extreme ultra-violet spectra and the spectra of the 
rare earths, but these no longer offer the seemingly 
insuperable barriers they once presented. It must 
be remembered, too, that Hund's theory correlates 
the terms of spectra with the discrete energy states 
of the atoms in far more detail than in the parent 
theories of Bohr and Sommerfeld, so that, for ex
ample, H. N. Russell's analysis of the arc spectrum 
of titanium is in effect a statement of the individual 
energies of hundreds of known configurations of 
neutral titanium atoms, and gives these energies 
with the high precision of spectroscopy. 

This subject still offers a wide field for experi
mental research, as does the problem of the inten
sities of lines, of particular importance in astro
physics in view of the wealth of material offered 
by stellar spectra. The origin of the Jines of the 
coronal spectrum of the sun has still, however, to 
be established, and the 'forbidden' lines of oxygen, 
nitrogen, and iron found in some stars and nebulre 
have still to be produced in the laboratory. 

Band spectra continue to attract much attention, 
and here again Prof. Hund has been largely instru
mental in placing the theory of molecules on a sound 
basis. The fortunate fact that Raman spectra can 
be obtained without extraordinary difficulty is also 
leading to the accumulation of much valuable 
information about the properties of molecules
there are no less than five communications on this 
subject in our Supplement; and it is perhaps not 
looking too far ahead to envisage a time when an 
enumeration of the infra-red frequencies of a new 
compound will be regarded as necessary to its 
description as melting-point and crystal structure. 

The extent to which experimental research has 
been fostered during the last decade by the large 
commercial laboratories, in part.icular by those 
interested in the production of lamps and wireless 
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apparatus, has still perhaps to be appreciated fully. 
Quite apart from the work done directly by these 
bodies, which includes such important contributions 
to pure science as Davisson and Germer's work on 
the diffraction of electron waves and Langmuir's 
investigations of the properties of highly ionised 
gases, a high standard for manipulation has been 
created, the necessity for which arises from such 
facts as the making or marring of the electron
emitting properties of a filament by a layer of 
impurity on the surface one atom thick. The 
widespread use of diffusion pumps, the less general, 
but highly desirable use of induction furnaces for 
degassing metals in vacuo, and the introduction of 
new types of glass for containing vessels have come 
largely from their example and pioneer work. 

In ·one respect, however, the activities of the 
commercial laboratories and other non-academic 
establishments are a little disquieting. As Prof. 
Andrade has pointed out, twenty-five or thirty 
years ago the young man who wanted to devote 
his life to experiment turned automatically to the 
universities; now, if he wants to earn a living, 
he turns, almost automatically, away from them 
(Journal of Scientific Instruments, February 1930, 
p. 49). It is highly probable that the universities will 
nevertheless continue to be the home of theoretical 
physics, and it may be questioned if this partial 
divorce of the two main branches of the subject 
will be for the ultimate good of either. 

Problems of Plant Physiology. 

Gmwth and Tropic Movements of Plants. By Sir 
Jagadis Chunder Bose. Pp. xxix +447. (Lon
don, New York and Toronto: Longmans, Green 
and Co., Ltd., 1929.) 2ls. net. 

ON examining the prolific publications of Sir 
Jagadis Chunder Bose, concerning various 

plant physiological phenomena, one is inevitably 
impressed by the unique style which he adopts in 
attacking the various problems with which he has 
dealt. His methods are often stupendous in their 
departure from orthodoxy (for which, maybe, he is 
to be congratulated), in experimental accuracy, and 
in the forethought for possible experimental error. 
His results, too, have often astounded many of his 
contemporary workers ; but their value, unfor
tunately, is too often uncertain, through his being 
rather precipitate in drawing his conclusions. 

Such a generalised opinion of his works is scarcely 
changed by this publication, "Growth and· Tropic 
Movements of Plants", his latest work. Yet, 
whatever one may feel about the value of the bulk 
of this author's work from a purely physiological 
point of view, one must admit its value in other 
ways. There probably are very few plant physio-
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