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Radio-Activity. By B. Rutherford. Second.

edition. Cambridge (Bng.): University
. Press; New York: Macmillan. 1805. 8vo,
pp. 580. ’

A throng of public sensations due to ad-
vances “in natural sclence crowq upon a
sexagenarian's recollection (Stewart's syrup
was the greatest personal sensation of his
infaney), €. g., vulcanized rubber; daguer-
reotypes; the telegraph; Dr. Williant T. G.
Morton's demonstration of the angasthetlc
property of ether (and the ether wonder
was not & week old when news came of the

" digcovery of the planet Neptune), the same
meémorable year bringing straw.paper, gun-
cotton, and the sewing-machine; the stereo-
scope; then, the doctrine of the conserva-
tion of energy, long debated, though at first

pooh-poohed . by. sclentific. magnates;  the
mechanical theory of-heat; 'the Ruhmkhorff.

coll; Foucault's pendulum experiment; Bes-
semer iron; aniline dye-stuffs; the Atlantle
cgble; wood pulp; Pasteur’s refutation of

spontaneous generatlon as an ordinary-

event; spectroscoplc analysis with rublidium
and' caesium; the theory of natural selec-
tion; Deville's aluminium; the extensive
_use of nitroglycerine; Andrews’s discovery

of the critical temperature; the wonderful’

Holtz machine of 18656 (the simultaneous
and equivalent Topler machine somelow be-
Ing less nolsed abroad), and, three years

later, the Gramme dynamo; in 1869 Men-

. .. deléeff’s perlodic law; then .g long calm,

-

.‘ - - --——..~- hardly- broken.-by- -such- succésses- as—that ]
o - made by the ammonia soda process, or such

half successes as Loomis's wireless tele-
graphy, which, however, came Into wider
notice in 1877, when the telephone and
phonograph had:turnied public attention In-
to that channel; the first confirmation of
Mendeléeff’'s law in the discovery of the
metal gallium, duly melting, according to
prediction, in the warmth of a man's palm;
the azo-dyes; Pasteur’s germ-theory, fol-
lowed by Koch's detection of the tubercle-
bacillus, and, later, by the enzyme theory;
osmotic pressure; the incandescent light;
stereochemistry; ~Welsmannism; Cowles's

aluminium; smokeless powder; kodaks; the
new physical chemistry guided by Willard’

Gibbs's phase rule, and leading to liquid
air -and hydrogen; the successful linotype
(though that can hardly be reckoned as a
scientific 'sensation); Hall's aluminium; the

ace and acetylene; argon; the

. Rontgen rays; the flutter about Herzian

3

waves; the contact process for the manu-
facture of sulphuric acids and anhydride;
and, latest, radio-activity and radium, Of
all these the last promises .to*mark the
deepest revolution of sclentific conceptions,
by reducing matter from the rank of pri-
mordial substance to that of a special state
of electricity. After that, we shall be pre-
pared for anything, even for experimental
demonstmtiqh of the tychist’s doctrine that
electricity 18 a psychical phenomenon.

To any person who wishes to be thor-
oughly informed concerning radlo-activity,
the above-cited complete digest of all that

« 18 known about it;” worked out as it is to
the utmost secure conclusions ofya general
kind, is-entirely indispensable. It is,, to
be sure, only the second edition of & work
of which the first edition seemed as perféect
as .possible, and.follows that first edition
by but fifteen months. Nevertheless, it is

largely rewritten; and it would deserve no-

tice if there were hothing more rfomark-

able about 1t than, that, though.the preface
is dated the 9th of last May, the contribu-
tions to its sclence made in Aprll are so
fully discussed ‘that it s manifest that a
cons!derable part of the rewriting of the first
edition must jtaelf have been again rewrit-
ten while the now edtion was going through
the press. The fact that the second edition
s almost a new work, although the first
edition was everywhere halled as most re-
markable, slmply evidences the won-
derful advance of the sclence In which
Professor Rutherford is himself so large
and active . a factor. The methods he
pursues are wholly novel, though they rest
on familliar and indubitable principles, and
his conclusions are not open to intelligent
doubt.  Accordingly, we are to know that
all elements whose atomic weights exceed

-that.-of-bismutb, 208, are endothermic com-..

pounds, which are undergoing spontaneous
dissoclation accompanled with a liberatlon
of heat energy mlllions of times as much es
that which could be due to the combustion
of as much matter. This decomposition
seems to conalst in the meparation of hel-
ium, whose atomic welght {a 4, leaving an
element whose atomic weight is only 4 less
than that of the element first taken. How-
ever, as to the products of the disaggrega-
tlon, it is not likely that any one rule will
cover all cases, We-simply mention what
seems to be the prevalent type,

‘Radium 18 a metal, extremely llke bar-
{um, except that its atomig weight is about

~tho5un "ot thoss of “bariumand-of-stron=-

tium, and except that the average life
of an atom of radium' is only about two
thousand years. It casts off heli and
what {8 left is & chemically inert gas, ome-
what like xenon. The average life of the
atom of yadium emanation is only five days.
It decomposes, and it3 principal constituent,
called Radium A, is left as a deposit on the
surface {of tho vessel. The average life of
the at of'Raidlum A s only four and a
third minates, It Is converted, by throwing
‘off helium o¢ something like that into a
somewhat more volatile element called Ra-
dium B, of which the averagq life s half an
hour. - Radlum B is decomposed in a differ-
ent way, little studied au yet, into another,
less vo'atile element, Radlum G, whose atom
has an average life of 40.or 41 minutes. This
glves off, not merely such rays as radium
itself emiits, but, besides others, great pene-
tration, and there is left apother elembnt,
a little more volatile, ealled Radlum D.-The
average life of the atom of Radlum D s
over halt a century, and in its decomposi-
tion no rays at all are glven off, and the
very non-volatile element, Radium B, re-
mains. This has an average life of nearly
nine days, and, in decomposing, gives oft
only the more penetrating rays, none of
those by which. radlum “affects the photo-
graphic film, and is converted into the first
of the new elements discovered by Mme.
Curle, pélonium, which has an average lifs
of ten months. But-we will hot pursue these

viclssitudes further. Polonlum {8 an ele-’

megft very much like bismfith. Dr. BoH-
wopd holds that all these changes come to
an. end with the production of lead, but we
candot understand that {n an absolute sense;
and it 1s not partioularly unlikely that lead
should be converted into gold. In fact, the
tales of the phllosopher’s stone aud of pro-
jection do not seem to-day half so marvel

lous as what we may see at any moment
by looking Into a spintharoscope.
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» .
‘The index, though it is not quite as full
as we could wish, fillls twenty-two pages of
dgublo columns, ’
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Ausiralian Life in Town and Couniry. By
E. C. Buley. G. P. Putnam’s Sons. 1905, -
Pp, x., 288. Illustrgtions.

We are not sure whether :Australians will
teel complimented by belngbinc]uded with
Japanése, Chinese, and others in a serles of
books on ““Our-Asiatic Neighbors.”” We have
not, however, often read a volume in which
solid Information was conveyed in a more
pleasing style. The {llustrations, while hav-
ing little apparent direct velation to the
text, are well chosen. Hannan Street, Kal--
goorlie, in 1896 and again in 1905, la espe-
clatly Interesting. Land and cllmate, coun-

ture and art are all treated.

The last chapter {s on '‘Australla’s Dea-’
tiny.” We here flnd a widely different Aus-
tralia from that of which we were accustom-
ed to read, and. of which some of us had
‘practical experfence half a century ago.
Deep-shaft and scientific mining have tak-
en the place of the tin dlsh and credle.
| Sheep are shorn by machlnery. Bush hands
geck work on bicycles. Stately mansions, in
which are to be found grand planos and the
newest-books, have taken the place of the
-slab huts formerly occupigd oven by rich
squatters. Foxes, Introduced to kill off rab-
bits, have themselves become pests.  Cam-
-elg--are-in certain distriets -usod.as -boasis.
of burden—we are informed that the native-
bred is a much finer animal than his West-
ern prototype. Ox teams no longer cumber
the streets of Melbourne and Sydn_ey. Aus-
.traltans live In a soberer gtmosphere than
in the old ““Cheer, boys, cheer!"” days. Cis-
ual visitors—how much more *“old hands"!—
must feel drawn by the beckoning mystery
of the pathless and still but impertectly ex-
plored country-stretching inland—the “‘nev-
er, never land’ here so graphically deserib-
ed. As the:clack of a windlass and the
smell of tar may tend to call many an old
sajlor against his better judgment agaln to
tempt the deep, so may the pages of this
book rouse the desire in some old Austra- -
lians again to shoulder thelr “swags' and
take to “the wallaby track.” g

Whatever changes irrigation and ar-
tesian wells may bring about, Australia,
with its vast proportion of desert and Its
uncertain. seasons, can never becomo &
United States. One would gather that the
- mental outlook I8 narrow. 'Sport. music,
and, in a certain degree, evangellcism, have
become disproportionately large Interests
in life. Australla does not enjoy the ad-
vantage of having been primarily colon-
fzed by men in search of religlous and
political freedom. One of the most In-
teresting chapters in Mr. Buley’s book is
on State Soclalism. In the bush, with the
State for landlord, remittances of rent are
through political influence obtained in bad
seasons. The State owns the rallways and
{s often compelled to advance money for
roads and bridges. The State trains teach-
ers and manages- the schools. Help and
supervislon In .the establishment of new
industries is constantly demanded. After
bad -sedions the State sometimes provides
geed, and even advances money to tide
farmers over till next harvest. The State
vegulates the hours of labor, fixes wages,

and decldes lndustrial disputes. All this

.try and town lite, politles; education, Mtera~ =



