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Messrs. Joun WHELDON anDp Co., 38 Great Queen
Street, Kingsway, W.C., have just issued a catalogue
of important books and papers on cryptogamic botany
they are offering for sale. The works are arranged
conveniently under three main divisions—economic,
geographical, and general—each of which is subdivided
to facilitate search for works on any particular sub-
jects embraced by the catalogue.

OUR ASTRONOMICAL COLUMN.

CoMET. 19160 (NEUMIN).—Copenhagen Postcards
Nos. 13 and 14 give orbits and ephemerides for this
comet calculated by M. J. Fischer-Petersen and Mile.
J. M. Vinter-Hansen. The earlier orbit is based on
observations made at Yerkes (February 2g), Green-
wich (March 1), and at Bamberg on March 3. " The
second, given below, depends on the Yerkes and Bam-
berg positions, and observations made at Bergedorf
on March g :—

Perihelion Passage (T), 1916, March, 9417 G.M.T.
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The orbit is apparently periodic in short period.
The comet is fainter than 1100 mag.

Comer 1915¢ (TavLOR).—A new orbit and ephemeris
for this comet has been calculated by M. J. Braae
from observations made at Rome, December g, 1915,
at Arcetri and Copenhagen, January 11, 1916, and at
Bamberg and Copenhagen on February zo. The new
orbit only differs slightly from the earlier elliptical
orbit (NATURE, January 20} :—

Perinelion Passage (T)=1916, January 30-9i22 G.M.T.

Epoch 1916 Jan, o5 G.M.T.

Equinox 1916%0
M, =355° 17" 346"

© =354° 477 549"

p =557"191 & =113 53 576
Log a=0'536002 Z = 15 31 510
U =232595 days ¢ =33 7 339

(637 years).

The comet is very weal, having been about 12 mag.
on February zo.

_From Bergedorf, Prof. Schorr has reported (Circular
No. 503, Astronomische Nachrichten) that the nucleus
of this comet has divided into two portions. The
nuclei were of unequal brightness, about magnitudes
11 and 13. Their positions were :—Distance, 14" ;
position angle, 169° and 17” and 25°, on February 19 |
and 29 respectively. On the latter date the following
nucleus was the weaker,

According to a note in the current number of the
Observatory, Prof. E. E. Barnard observed the double
nucleus on February g, the separation being 10”.

VaRIABLE STARS IN THE Vicinity oF R CoOroOnz
AusTrALIS.—This region is under careful scrutiny, not
only at Helwan, but also at the Union Observatory,
Johannesburg. In Circular No. 31 both R Coronz
and the nebula are stated to be variable over a wide
range. The observations of these objects are to be
discussed later. Thirty-three new variable stars have
been detected in the region.

_A PossisLe DrrrectioNn or Licnt BY A MoviNg
Mepium.—Prof. P. Zeeman has published (K.

| duced
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Akademie van Wetenschapen, vol. xviil., pp. 711-5)
an investigation of the propagation of light-waves
along a velocity gradient in a moving medium speci-
ally in relation to solar phenomena. From a con-
sideration of the Lorentz dispersion term in the Fres-
nel coefficient, it is demonstrated that the simultaneous
existence of velocity gradients and anomalous dis-
persion in gases that are extremely rare (e.g. the
absorbing vapours giving rise to the finest lines in
the solar spectrum), and without density gradients,
may give rise to a deflection of light.

4 TUNGSTEN TARGET FOR X-RAY
TUBES.1

GREAT advances have recently been made in the
production of X-rays, chiefly by the employment
of very heavy currents. The exposures necessary for
producing radiographs of the thorax have been reduced
from minutes to fractions of a-second.

To make this possible, much attention has been
devoted to the target or anti-kathode, which is the
critical part of the tube, for here it is that the focus
of the kathode stream strikes, and the energy of the
bombarding electrons is transformed into X-radiation.

The early English tubes were furnished with sub-
stantial targets of platinum, but in the later foreign
tubes with which the market was flooded the platinum
was often reduced to a sheet of very thin foil laid
upon a plate of nickel. For weak currents, and with
an imperfectly focused kathode stream, this plan
answered moderately well, but if heavy currents were
used the heat generated at the focus was often so
great that the platinum skin alloved with the nickel

backing, when
fusion and de-
struction of the
whole apparatus
followed immedi-
ately.

This is well

illustrated by the
accompanying
photograph
of such a fused
target which ap-
peared some time
ago in the Journal
of the Rontgen
Society.

Recently
tion has been
directed to the
exceptional  pro-

of pure metallic tungsten, now pro-
in quantity for the manufacture of metal
filament lamps, and its suitability for the purpose was
at once recognised, the metal having a fusing point of
about 3000° C., as against 1450° C. for platinum.
Tungsten is also very tough, and does not readily
disintegrate by the kathodic discharge (kathode sput-
tering); its atomic weight, 180, is not much below
that of platinum.

The British Thomson-Houston Company, Ltd., has
introduced a special target of this metal that is being
largely used by manufacturers of X-ray tubes. The
tungsten is in the form of a thick button brazed into
a solid block of copper, in. some cases weighing as
much as half a pound; this forms a lasting and
efficient target, even when heavy currents are used

atten-

Platinised nickel target dammaged by the kathode
focus.

perties

1 % Quantitative Measurements of the Conversion of Kathode Rays_inlo
Réntgen Rays by Anti-kathodes of different Metals.” By J. H. Gardiner.
Journal of the Rantgen Society, No. 24, vol. vi.
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for considerable periods of time, as is often necessary
when using X-rays for therapeutic purposes.

The adaptation of tungsten for this purpose is an
example of the great value that lies hidden in the
rare and little-known elements, and doubtless other
instances of a similar nature will develop as the metals
become available.

OSMOTIC PRESSURE OR OSMOTIC
SUCTION?

T has often been assumed that van’t Hoff’s dis
covery, that the simple gas-law, PV=RT, may
be applied to the osmotic pressures of dilute solutions,
justifies the view that osmotic pressure is caused by
the. bombardment of a semi-permeable membrane by
the molecules of the solute, just as gas-pressure is
caused by the bombardment of the containing vessel
by rapidly moving gas-molecules. A recent exposition
of this view by Prof. Ehrenfest, in the Proceedings of
the Amsterdam Academy (vol. xvii., pp. 1241-1243),
has elicited a reply from Prof. J. J. van Laar (ibid.,
vol, xviil., pp. 184-190), which will be read with
very great interest by all those who have seen in the
mechanism of osmosis an even more difficult problem
than that of expressing the magnitude of the osmotic
pressure by means of a mathematical formula. Prof.
van Laar’s reply is of exceptional value in that it
demonstrates the inadequacy of the gas-analogy from
the thermodynamic point of view, and so challenges
the simple Kkinetic theory of osmosis on what has
generally been supposed to be its strongest ground.
The osmotic pressure may be expressed, according
to Van Laar, by the equation,

P=RT/v,{ —log (1 —x) + ax?},

where x is the molecular concentration of the dissolved
substance, and « is an *‘influencing ™ coefficient, which
expresses the consequences of the interaction of the
molecules of the solvent with those of the dissolved
substance.  The logarithmic term is an essential
feature of the thermodynamic equation, and it is urged
that all kinetic theories which lead to expressions with-
out a logarithmic member must be rejected.

The thermodynamic equation, it is true, leads to an
expression for dilute solutions which is identical with
that of van’t Hoff. But in practice it is found that
in more concentrated solutions deviations appear which
are much smaller than those for non-ideal gases. We
may therefore surmise that the so-called osmotic pres-
sure has an entirely different ground from that sug-
gested by van’t Hoff’s application of the gas-equation,
and that there is here no close relation but merely an
analogy.

If the osmotic pressure were actually caused by the
pressure of the dissolved substance, as Ehrenfest, re-
viving the old theory, suggests, the pressure of the
sugar molecules against the semi-permeable membrane
would, in van Laar’s opinion, cause the reverse effect
to that which is actually observed. No water would
pass from the pure solvent through the membrane
into the solution, giving rise to a hydrostatic pressure
in the osmometer; but, on the contrary, the inward
flow of water would be checked, since the pressure in
the solution would from the outset be greater than in
pure water. In reality, osmotic pressure is caused by
the water which penetrates through the semi-permeable
membrane, giving rise to a hydrostatic pressure which
prevents the further intrusion of the water. This ex-
cess of pressure is the so-called * osmotic pressure’ of
the solution.

Generally speaking, every theory which seeks to
interpret osmotic pressure kinetically must be based
on the diffusion of the water molecules on the two

NO. 2420, VOL. 97]

sides of the membrane. 1f this is done, the logarithmic
member arises of its own accord, and finds a place in
the equation, whether there is interaction between sol-
vent or solute or not, i.e. the a-term appears quite
independently of the logarithmic term. In van Laar’s
opinion, the kinetic interpretation of osmotic pressure,
which is always reappearing again in new forms, is
moving, and has moved, in a wrong direction, and
should again be founded on the simple diffusion
phenomenon. T. M. L.

POST-GRADUATE SCHOLARSHIPS AND
FELLOWSHIPS.

THE new list of scholarships and fellowships offered
by the Leeds University has just been issued. It
includes some twelve entrance scholarships in arts,
science, medicine, and technology, awarded on the
results of the matriculation examination of the Joint
Matriculation Board, in addition to a certain number
(not specified) given by the local education authority.
There are also twelve Clothworkers’ free studentships
in the textile department, and a ‘‘ William Cooke "
scholarship in mining, determined by special examina-
tion or selection. In addition to the above are a num-
ber of senior scholarships, awarded to students of
special merit in the University, by the University, the
Leeds City Council, and by various donors who have
wished to perpetuate with their names their interest
in the University. Such are the Leighton exhibitions
established by the trustees of Mrs. Isabel Leighton, of
Leeds, the Salt scholarship given by Sir Titus Salt,
the John Rutson scholarship, and the Gilchrist student-
ship in modern languages. The list of post-graduate
scholarships and fellowships is a very meagre one.
There is one 1851 exhibition scholarship of 150l
tenable for two years, and a number of 1851 exhibition
industrial bursaries of 100l.,, both awarded by the
1851 Exhibition Commissioners, the first in science
and the second in some branch of technology. There
is, further, a research scholarship in colour chemistry
founded by the Clothworkers, and a scholarship in gas
engineering endowed by Sir Corbet Woodall. There
are also two scholarships in the faculty of medicine.
A limited number of research fellowships are also
awarded by the University to distinguished graduates;
there is one in connection with the fuel department
in gas research founded by the Institute of Gas
Engineers, and one in colour and textile chemistry.

It is generally recognised by university teachers that
the year or years immediately following graduation
are in a sense the critical years of a student’s career.
In science more especially he has laid up a fund of
knowledge which he is about to turn to practical
account. He has collected a store of potential energy;
he has played the #éle of an *‘accumulator ” during his
university course, and his energy is now to be turned to
useful work. In the northern universities at least the
graduate has to earn his living, and whilst he is on
the look-out for congenial, as well as remunerative,
occupation he may often have to wait for many
months. It is at this critical time that a post-graduate
scholarship, sufficient for the student to keep himself
and release his parents from the burden of further
naintenance, is invaluable. It is invaluable not
merely because it gives him time to look round and
relieves him from the necessity of accepting the first
vacancy that offers; but because he is learning in that
excellent school of research how to use his knowledge
and more especially how to depend upon himself.

In the ‘‘Scheme for the Organisation and Develop-
ment of Scientific and Industrial Research” issued by
the Board of Education we have the promise of a large
extension of post-graduate research studentships and
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