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three steps. Some 2 per cent. (45 lb. per ton of seed) 
is recovered in the saw-linting machine as "linters," 
and about 3 per cent. (67 lb. per ton) in the seed
defibrating m>tchine as "seed-lint"; while some 12 per 
cent. (112 lb. per ton of seed) is obtained in the hull
defibrating machine as "hull-fibre." All three pro
ducts now command high prices. Calculated on a 
pre-war basis, the three grades aggregate 45s. per 
ton of seed; the cost involved is IIs. 6d. per ton; and 
the net extra return is about 33s. per ton. 

The British milling system, which crushes the 
entire seed, prevents complete recovery of the residual 
fibre. Even so, and assuming that 2 per cent. of 
fibre is left on the seed, 2 per cent. could still be 
recovered as "linters" and 6 per cent. as ·'seed-lint." 
The additional value should be 32s. per ton of seed, 
provided the recovery · be effected in the oil-milling 
operation. But it will be preferable, whenever pos
sible, to defibrate the seed in the country of origin. 
Were Uganda seed defibrated at the ginning in 
Uganda there would result :-(a) A profit on the 
"linters" and "seed-lint" recovered; {b) a reduction 
of the space occupied by the defibrated exported seed, 
with a consequent saving of 25 per cent. or more in 
ocean freight; (c) a diminution of the liabilitv of 
cotton-seed to heat during the voyage and a 
se,quent reduction in insurance rates; and (d) a prob
able increase in the price paid for defibrated as com
pared with "fuzzy" seed. At pre-war rates these 
factors, taken conjointly, should mean an increase of 
sos. per ton in the prices paid for Uganda seed in 
the British market. 

COLLISION OF a-PARTICLES WITH 
LIGHT ATOMS.l 

T HE discovery of radio-activity has not only 
thrown a flood ·of light on the processes of 

transformation of radio-active atoms; it has at the 
same time provided us with the most powerful natural 
agencies for probing the inner structure of the atoms 
of all the elements. The swift a-particles and the high
speed electrons or {3-rays ejected from radio-active 
bodies are bv far the most concentrated sources of 
energy known to science; The enormous energy of 
the flying a-particle or helium atom is illustrated by 
the bright flash of light it produces when it impacts 
on a crystal of zinc sulphide, and by the dense dis
tribution of ions along its trail through a gas. This 
great store of energy is due to the rapidity of its 
motion, which in the case of the a-particle ft-om 
radium C, {range 7 em. in air) amounts to Ig,ooo km. 
per second, or about 2o,ooo times the speed of a rifle
bullet. It is easily calculated that the energy of 
motion of an ounce of helium moving with the speed 
of the a-particle from radium C is equivalent to 
Io,ooo tons of solid shot projected with a velocity of 
I km. ocr second. 

In consequence of its great energy of motion the 
charged particle is able to penetrate deeply into the 
structure of all atoms before it is deflected or turned 
back, and from a study of the deflection of the path 
of the a-particle we are able to obtain important 
evidence on the strength and distribution of the electric 
fields near the centre or nucleus of the atom. 

Since it is believed that the atom of matter is, in 
general, complex, consisting of positively and nega
tivelv charged parts, it is to be anticipated that a 
narrow pencil of a-particles, after passing through a 
thin plate of matter, should be scattered into a com
paratively broad beam. Geiger and Marsden showed not 
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only that much small scattering occurred, but also that 
in passing through the atoms of a heavy element some 
of the a-particles were actually turned back in their 
path. Considering the great energy of motion of the 
a-particle, this is an arresting fact, showing that the 
a-particle must encounter very intense forces in pene
trating the structure of the atom. In order to explain 
such results, the idea of the nucleus atom was 
developed in which the main mass of the atom is 
concentrated in a positively charged nucleus of very 
small dimensions compared with the space occupied 
by the electrons which surround it. The scattering of 
a-particles through large angles was shown to be the 
result of a single collision where the a-particle passed 
close to this charged nucleus. From a study of the 
distribution of the particles scattered at different 
angles, results of first importance emerg;ed. It was 
found that the results could be explained only if 
the electric forces between the a-particle and charged 
nucleus followed the law of inverse squares for dis
tances apart of the order of w-" em. Darwin 
pointed out that the variation of scattering with yel?
city was explicable on_ly on the same Th1s 1s 
an important step, for 1t affords an proof 
that any rate to a first approximation, the ordinary 
law' of force holds for electrified bodies at such ex
ceedingly minute distances. It was also found that a 
resultant charge on the nucleus measured . in funda
mental units was about equal to the atom1c number 
of the element. In the case of gold this number is 
believed from the work of Moseley to be 79· 

Knowing the mass. of in;pinging a-particle 
of the atom with wh1ch 1t coll1des, we can determme 
from direct mechanical principles the distribution of 
velocities after the collision, assuming that there is 
no Joss of energy due to radiation or other caus.es. 
It is important to notice that in such a calculatwn 
we need make no assumption as to the nature of the 
atoms or of the forces involved in the approac? and 
separation of the atoms. For example, 1f an 
a-particle collides with another helium atom, we 
should expect the a-particle to give its energy. to the 
helium atom which could thus travel on w1th the 
speed of a-particle. If an a-particle collidt;s 
directly with a heavy atom, e.g. of gold of atomtc 
weight 197, the its path 
with only slightly d1m1mshed veloctty, whtle the gold 
atom moves onward in the dire<;tion of .the 
a-particle, but with about one-fiftieth of 1ts veloc!tv. 
Next consider the imoortant case where the a-particle 
of m"ass 4 makes a direct collision with a hydrogen 
atom of mass I From the laws ?f impact. t?e 
hydrogen atom is shot forward wtth a v.eloCJty 
1 .6 times that of the impinginf! ":h!le the 
a-particle moves forward in the same dtrect,on, but 
with onlv o·6 of its initial speed. Marsden showed 
that swift hydrogen atoms set in :notion bv. impact 
with a-particles can be d;;tected. like a-o_articles by 
the .scintillations produced 111 a zmc sulphtde crvstar. 
Recently I have been able to measure the speed . of 
such H · atoms and found it to be in j:!'ood accord wtth 
the calculated value, so that we may conclu.de that 
the ordinarv laws of imoact mav be applied wtth con
fidence in such cases .. The relative velocities of the 
a-particles and recoil atom after collision can thus 
simplv illusttated by impact of two perfectly elastic 
balls ·of masses proportional to the masses of the 
atoms. be ·1 

While the velocities of the recoil atoms can v 
calculated, the distance which thev travel before 
brought to rest depends on both the mass and the charge 
carried bv the rec-oil at0m. Experiment shows that 
the ran[fe of H atoms. like the ranl.'e of o:-particles, 
varies nearly as the cube of their initial velocity. If 
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the H atom carries a single charge, Darwin showed 
that its range should be about four times the range of 
the a-particle. This has been confirmed by experi
ment. Generally, it can be shown that the range of 
a charged atom carrying a single charge is mu3 R, 
where m; is the atomic weight, and u the ratio of the 
velocity of the recoil atom to that of the a-particle, 
and R the range of the a-particle before collision. 
In comparioon of theory with experiment, the 
results agree better if the index is taken as 2·9 
instead of 3· ,If, however, the recoil atom carries 
a double cha,ge after a collision, it is to be expected 
that its range would only be about one-quarter of 
the corresponding range if it carried a single charge. 
It follows that we cannot expect to detect the presence 
of any recoil atom carrying two charges beyond the 
range of the a-particle, but we can calculate that any 
recoil atom, of mass not greater than oxygen and 
ca rrying a single charge, should be detected beyond 
the range of the a-particle. For example, for 
a single charge the t·ecoil atoms of hydrogen 
and helium should travel 4 R, iithium 2·8 R, carbon 
1·6 R, ·nitrogen 1-3 R, and oxygen 1-1 R, where R is 
the range of the incident a-particles. We thus see 
that it should be possible to detect the presence of 
such singly charged atoms, if they exist, after com
pletely stopping the a-particles by a suitable thickness 
of absorbing material. This is a great advantage, for 
the number of such swift recoil atoms is minute in 
comparison with the nurnber of a-particles, and we 
could not hope to detect them in the presence of the 
much more numerous a-Particles. 

In order to calculate ·the number of recoil atoms 
scattered through any given angle from the direction 
-of flight of the a-particles, it is necessary, in addition, 
to make assumptions as to the constitution of the 
atoms and as to the nature and magnitude of the forces 
involved in the collision. Consider, for example, the 
case of a collision of an a-particle wi th an atom of 
gold of nuclear charge 79- Assuming that the nucleus 
of the a-particle and that of the gold atom behave like 
point charges, repelling according to the inverse 
square law, it can readily be calculated that, for direct 
collision, the a-p_article from radium C, which is 
turned through an angle of 18o0

, approaches within 
a distance D = 3-6 x I0- 12 em. of the centre of the gold 
nucleus. This is the clcsest possible distance of 
approach of the a-particle, and the distance increases 
for oblique collisions. For example, when the 
a-particle is scattered through an angle of 150°, go0

, 

30°, 10°, 5°, the closest of approach are 
I·oi, 1-2, 2"4, 6·2, 12 D respectively. 

In the experiments of Geiger and Marsden, the 
number of a-particles scattered through _r:,

0 was 
observed to be ·about 2oo,ooo times greater than the 
number through I_:;o0

• The variation with angle was 
in close accord with the theory, showing that the law 
of inverse squares holds for distances between 
3-6 x I0- 12 em. and 4·1 x Io-" em. in the case of the 
gold atom. The experiments of Crowther in 1910 on the 
variation of scatterin!:( of /3-rays with velocity indicate 
that a similar law holds also in that case, and for 
even greater distances from the nucleus. 

W e have seen that Marsden was able bv the scin
tilla tion method to detect hvdrogen atoms set in swift 
motion bv a-particles up to- distances about four times 
the ranl;fe of the incident a-particle. In Marsden's 
experiments a thin-walled glass tube filled with r<tdium 
emanation served as an intense source of rays. Since 
the lack of homot:!eneitv of the a-radiation and the 
absorption in the glass are great drawbacks in makin!:( 
an accurate study of the laws controlling the produc. 
tion of swift atoms by impact, I have found i't best 
to use for the purpose a homogeneous source of 
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radium C by exposing a disc in a strong source of 
emanation. Fifteen minutes after removal from the. 
emanation the a-rays from the disc are practicallv 
homogeneous, with a range in air of 7 em. By 
special arrangements very intense sources of a-radia
tion can be produced in this way, and in the various 
experiments discs have been used the -y-ray activity of 
which has varied between 5 to So milligrams of 
radium. Allowance can easily be made for the decay 
of the radiation with time. 

In the experiments with hydrogen the source was 
placed in a metal box about 3 em. away from an 
opening in the end covered by a thin sheet of metal 
of sufficient thickness to absorb the a-rays completely. 
A zinc sulphide screen was mounted outside about 
I mm. away from the opening, so as to allow for 
the insertion of absorbing screens of aluminium or 
mica. The apparatus was filled with dry hydrogen at 
atmospheric pressure. The H atoms striking the 
zinc sulphide screen were counted by means of a 
microscope in the usual way. The strong luminosity 
due to the {3-rays from ,radium C was largely reduced 
by placing the apparatus in a powerful magnetic field 
which bent them away from the screen. 

If we suppose, for the distances involved in a col
lision, that the a-particle and . hydrogen nucleus may 
be regarded as 'Point charges, it is easy to see that 
oblique impacts should occur much oftener than 
head-on collisions, and consequently that the stream 
of H atoms set in motion by collisions should con
tain atoms the ·velocities of which vary from zero to 
the m aximum produced in a direct collision. The 
slow-velocity atoms should greatly preponderate, and 
the number of scintillations observed should fall off 
rapidly when absorbing screens are placed in the path 
of the rays close to the zinc sulphide screen. 

A surprising effect was, however, observed. Using 
a-rays of ra nge 7 em., the number of H atoms re
mained when the absorption in their path 
was increased from 9 em. to 19 em. of air equivalent. 
After 19 em. the number fell off and no 
scintillations could be observed beyond 28 em. air 
absorption. ln faot, the stream of H atoms resembled 
closely a homogeneous beam of a-rays of range 
28 em., for it is well known that, owing. to scattering, 
the number of a-particles from a homogeneous source 
begin to fall off some distance from the end of their 
range. The results showed that the H atoms are pro
jected forward mainly in the direction of the a-particles 
and over a narrow range of veloci.ty, and that few, 
if any, lo,wer velocitv atoms are present in the stream. 

If we reduce the velocity of the a-particle by placing 
a m etal screen over the source, it is found that the 
distribution of H atoms with velocity changes, and 
that t he rays are no longer nearly homogeneous. 
When the range of the a-rays is reduced to em., 
the absorption of the H atoms is in close accord with 
the value to be expected from the theory of point 
chaqtes . It is clear, therefore, that the distribution 
of velocity amon{! the H atoms varies markedlv with 
the speed of the incident a-particles, and this indicates 
that a marked change takes place in the dis,tribution 
and magnitude of the forces involved in the collision 
when the nuclei approach closer than a certain 

In addition to these peculiarities. the number of 
H atoms is greatly in excess of the number to be 
expected on the simple theory. For examole, for the 
swiftest a-ravs the number which is able to travel 
a distance equivalent to H) em. of air is more than 
thirtv tim es greater than the calculated value. The 
variation in number of H atoms with velocitv of the 
incident a-particle is also entirely different from that 
to be expected on the theory of point charges. The 
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number diminishes rapidly with velocity, and is very 
small for a-particles of range 2·5 em. 

. It must be borne in mind that the production of a 
high-speed H atom by an a-particle is an exceedingly 
rare occurrence. Under the conditions of the experi
ment the number of H atoms is seldom more than 
I/ 30,000 of the number of a-particles. Probably each 
a-particle passes through the structure of IO,ooo 
hydrogen molecules in traversing one centimetre of 
hydrogen at atmospheric pressure, and only one 
a-particle in wo,ooo of these produces a high-speed 
H atom; so that in I09 collisions with the molecules 
of hydrogen the a-particle, on the average, approaches 
only once close enough to the centre of nucleus 
to give rise to a swift hydrogen atom. 

vVe should anticipate that for such collisions the 
a-particle is unable to distinguish between the 
hydrogen atom and the hydrogen molecule, and that 
H atoms should be liberated from matter containing 
free or combined hydrogen. This is fully borne out 
by experiment. 

From the number of H atoms observed it can be 
easily calculated that the a-particle must be fired 
within a perpendicular distance of 2·4 x ro- 13 em. of 
the centre of the H nucleus in order to set it in swift 
motion. This is a distance less than the diameter of 
the electron, viz. 3·6 x I0-

13 em. The general results 
obtained with a-rays of range 7 em. are similar to 
those to be exoected if the a-particle behaves like a 
charged disc, ·of radius about the diameter of an 
electron, travelling with its plane perpendicular to the 
direction of motion. 

It is clear from the experiments with hydrogen that, 
for distances of the order of the diameter of the elec
tron, the no longer behaves like a point 
charge, but that the a-particles must have dimensions 
of the order of 1Jhat of the electron. The closest 
distance of approach in these collisions in hydrogen is 
about one-tenth the corresponding distances in the 
case of a collision of an a-Particle with an atom of 
gold. · 

The results obtained with hydrogen in no way 
invaJidqte the nucleus thf'ory as used to explain the 
scattering of a-rays by heavy atoms, but show, as 
we should expect, that the theory breaks down when 
we :ctpproach very close to the nucleus structure. In 
our ignorance of the constitution of the nucleus of the 
a-Particle. we can only speculate as to its structure 
and the distribution of forces verv close to it. If we 
take the a-particle of mass 4 to 'consist of four posi
tively charged H nuclei and two negative electrons, 
\Ye should expect it to have dimensions of the order 
of thf' diameter of the electron, supposing, as seems 
probable, that the H nucleus is of much smaller 
dimensions than the electron itself. \Vhen we con
sider the enormous magnitude of the forces between 
the a-particle and the H nucleus in a close collision 
-amounting to 6 k!!. of weight-it is to be expected 
that the structure of the a-Particle should be much 
deformed. and that the la-vv of force may undeq:(o 
verv marked chanQ'es in direction and magnitude for 
small chang-es in the closeness of approach of the two 
collidint< nuclei. Such considerations offer a reason
:1ble explanation of the anomalies shown in the 
number and distribution with velodtv of the 
H atoms exhibited for different velocities of the 
a-particles. 

When we consider the enormous forces between the 
nuclei, it is not so much a matter of surprise that the 
nuclei should be deformed as that the structure of 
the .... -particle or helium nucleus escapes disruption 
into its constituent narts. Such an effect has been 
carefullv looked for, but so far no definite evidence of 
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such a disintegration has been observed. If this is 
the case, the helium nucleus must be a very stable 
structure to stand the strain of the gigantic forces 
involved in a close collision. 

We have seen that the recoil atoms of all elements 
of atomic mass less than r8 should travel bevond the 
range of the a-particle, provided they carry ·a single 
charge. Preliminary experiments, in which the 
a·particles passed through pure helium, showed that 
no long-range recoil atoms were present, indicating 
that after recoil the helium atom carries a double 
charge. In a similar way no certain evide_nce has 
been obtained of long-range recoil atoms from lithium, 
boron, or beryllium. It is difficult in experiments 
with solids or solid compounds to be sure of the 
absence of hydrogen or water-vapour, which results 
in the production of numerous swift H atoms. These 
difficulties are not present in the case of nitrogen and 
oxygen, and a special examination has been made of 
recoil atoms in these gases. Bright scintillations were 
observed in both these gases about 2 em. beyond 
the range of the a-particle. These scintillations are, 
presumably, due to swift N and 0 atoms carrying a 
single charge, for the ranges observed are abot)t those 
to be expected for such atoms. The scintillations due 
to recoil atoms of N and 0 are much brighter than 
H scintillations, although the actual energy of the 
flying atom is greater in the latter case. This differ
ence in brightness is pt'ohably connected with the 
much weaker ionisation per unit of path due to the 
swifter H atom. 

The corresponding range of the recoil atoms was 
about the same in oxygen, nitrogen, and carbon 
dioxide. Theoretically, it is to be anticipated that the 
N recoil atom should give a somewhat greater range 
than the 0 atom. The recoil atoms observed in 
carbon dioxide are apparently due to oxygen, for if 
the carbon atoms carried a single charge they should 
be detected bevond the range of 0 atoms. 

The number. of recoil atoms in nitrog-en and oxygen 
and their absorption indicate that these atoms, like 
H atoms, are shot forward mainly in the direction of 
the a-particles. It is clear from the results that the 
nuclei of the atoms under consideration cannot be 
regarded as point charges for distances of the order 
of the diameter of the electron. Taking- into account 
the close similarity of the effects produced in hvdrogen 
.and oxygen, and 'the greater repulsive forces between 
the nuclei in the latter case, it seems probable that 
the abnormal forces in the case of oxvgen manifest 
themselves a·t about twice the distance observed in the 
case of hvdroQ'en, i.e. for distances less than 
7 X w- 13 em. Such a conclusion is to be anticipated 
on general grounds, for presumably ox':gen 
nucleus is more complex and has larger dimensiOns 
than that of helium. 

In his Preliminarv experiments Marsden observed 
that the active source always gives rise to a number 
of scintillations on a zinc sulphide screen far beyond 
the range of the a-particle. I have alwavs found 
thec;e natural scintillations present in the sources of 
radi-ation employed. 'Jhe swift atoms producinl:( 
these scintillations are deflected in a magnetic field, 
and have about the same range and energy as the 
swift H atoms produced by the· passal;(e of a-particles 
throm:<h hvdrogen. The number of these m1tural 
scintillations is usuallv small, and it is very difficult 
to dPcide definitely vvhether such atoms arise from 
the disintegration 'of the active matter or are due to 
the action of the a-particles on hydrogen occluded in 
the source. 

These natural scintillations W<"re studied bv placing 
the source in a closed box exhausted of air about 
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.3 em. from an opening in the end covered by a sheet 
of silver of thickness sufficient to stop the a-rays 
completely. The zinc sulphide screen was fixed out
side close to the silver plate. On introducing dried 
oxygen or carbon dioxide into the vessel, the number 
of scintillations fell off in amount corresponding with 
the stopping power of the column of gas. An un
expecte? effect was, however, noticed on introducing 
.dned mr from the room. Instead of diminishing the 
number of scintillations was increased, and an 
.absorption equivalent to 19 em. of air the number 
was about twice that observed when the air was 
exhausted. It was clear from these results that the 
.a-particles in their passage through air gave rise 
to long-range scintillations which appeared of about 
the same brightness as H scintillations. This effect 
in air was traced to the presence of nitrogen, for it 
was shown in dry, chemically prepared nitrogen as 
well as in air. The number of scintillations was much 
too large to be accounted for by the traces 
of hydrogen or water-vapour, for the effect observed 
was equi':alent to the number of H atoms produced 
by the of hydrogen at 6 em. pressure with 
oxygen. The measurements were always made well 
outside the range of the recoil nitrogen and oxvgen 

which we have seen are stopped by 9 em. of 
mr. 

These swift atoms which arise, from nitrogen have 
about the same brightness and range as the H atoms 
produced from hydrogen, and, presumably, are 
charged hydrogen atoms. Definite information on 
this point should be obtained by measuring the deflec
tion of a pencil of these atoms in a magnetic and 
electdc field. The experiments are, however, exceed
ingly difficult on account of the very small number 
of the scintillations to be expected under the experi
mental conditions. It should be mentioned that tihe 
evidence so far obtained is not sufficient to distinguish 
definitely whether these are H atoms or atoms of 
mass 2, 3, or 4, for the range and brightness of the 
latter would not be very different from those shown 
bv the H atom. 
-It is difficult to avoid the conclusion that these long

range atoms arising from the collision of a-particles 
with nitrogen are not nitrogen atoms, but probably 
charged atoms of hydrogen or atoms of mass 2. If 
this be the case, we must conclude that the nitrogen 
atom is disintegrated under the intense forces de
veloped in a close collision with swift a-particles, and 
that the atom liberated formed a constituent part of 
the nitrogen nucleus. It may be significant that from 
radio-active data we should expect the nitrogen 
nucleus of atomic mass 14 to consist of three helium 
nuclei of mass 4, and either two hydrogen nuclei or 
one nucleus of mass 2. 

The effect observed in nitrogen would be accounted 
for if the H nuclei were outriders of the main nucleus 
of mass 12. The close approach of the a-particle 
leads to the disruption of its bond with the central 
nucleus, and under favourable conditions the H atom 
would acquire a high velocity and be shot forward like 
a free 'hydrogen atom. Taking into account the great 
energy of the particle, the close collision of an 
a-particle with a light atom seems to be the most 
likely agency to promote its disruption. Considering 
the enormous intensity of the forces brought into 
play in such collisions, it is not so much a matter 
of remark that the nitrogen atom should suffer dis
integration as that the a-particle itself escapes disrup
tion. The results, as a whole, suggest that if 
a-particles or similar projectiles of still greater energy 
were available for experiment, we might expect to 
break down the nucleus structure of manv of the 
lighter atoms. -
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

CAMBRIDGE.-Sir J. J. Thomson, Master of Trinitv 
who :ecently resigned the Cavendish professorship of 
expen!llental phys1cs, been elected !into the newly 

profess_orsh1p of physics. This professor
ship 1s w1thout stipend, and will terminate with the 
tenure of office of the first professor unless the Uni
versity determines otherwise . 

The General Board of Studies has made the fol
lowing appointments :-Mr. F. W. Dootson of Trinity 

University lecturer in chemistry; Mr. W. H . 
Mlils,_ fellow ?f Jesus College, University lecturer in 
orgamc chem1stry; Mr. R. Whiddington, fellow of 
St. John's College, University lecturer in experimental 
physics; and Mr. S. Lees, late fellow of St. John's 
College, University lecturer in thermodynamics. 

EDINBURGH.-On the recommendation of the Secre
tary for Scotland, the King has appointed Sir Harold 
H. Styles to the chair of clinical surgerv. 

The following appointments by the University Court 
have been announced :-Dr. Meakin, McGill Univer
sity, to the new chair of therapeutics; Dr. F. D. 
Boyd to the Moncrieff-Arnott chair of clinical medi
cine, vacant through the resignation of Prof. Russell; 
and Mr. T. P. Laird, lecturer in accounting and 
business method, to become professor when the 
ordinance for the new chair is approved. 

The Court has also resolved to proceed with addi
tional buildings for anatomy, and has approved the 
plans for a new chemical laboratory. 

LEEDs.-The University Council has appointed to 
the chair of education Dr. John Strong, Rector of 
the Royal High School, Edinburgh, since 1914. 

PROF. T. BRAILSFORD RoBERTSON, formerly professor 
of biochemistry in the University of Toronto, has been 
appdnted to spcceed the late Sir Edward C. Stirling 
as professor of physiology in the University of Ade
laide, South Australia. 

THE Encrenial proceedings of the University of New 
Brunswick in Fredericton., the capital, took place in 
May last. They included the alumni oration delivered 
by Prof. D. Fraser Harris, of the Dalhousie Univer
sity, Halifax, N.S., who took for his subject" Science 
c;nd Character-building." Prof. Harris laid stress 
upon the claims of science as giving a mental training 
second to no other intellectual exercise. He defined 
science as that training of the mind which is im
parted by a rigorous, unbiased, and sympatheic studv 
of Nature, demanding for its successful pursuit 
patience, care, exactness, and a strict reverence for 
truth, all of which qualities are essential. to the· 
building up of character, which is somethirlg more 
than being conventionally moral, since weak people 
can be moral and some conventionally immoral people 
have been strong instance, Cresar, 
Nelson, and Napoleon. Character is strong without 
being oppressive, just without being narrow, self
reliant without being self-centred. Science produces 
heroism in her workers and has had her martvrs, 
some of whom were enumerated. Truth is what men 
of character search for, reverence, and seek to declare, 
and Prof. Harris gave a list of the great men of 
science who were conspicuous in this regard, strangelv 
omitting the names of Darwin. Tyndall, and Huxley, 
and naivelv asked whether it is possible to name art 
equal number of men as eminent· and as reverent in 
literature, philosophy, or art. Prof. Harris would 
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