.

|0 be the alpha part

ot e '
imch and a half: and these were shown

.?rmt radium,  When radium  had
issolved and evaporatal again all the pro
ducts had been m-:d,’undthurumug*
divm left, -Jnﬁ circumstances only the
short-range alpha  part were cmitted,
and if an examination was made day by

appeared.  IU could be deduee
the observations that the sets of alpha par-
ticles were alike in all #ther respacts ex-
cept that of speed.  From these results
it appeared that the radium atom and its
soccessors all ejected an  exactly similar

alpha particle, miving ground for the be
lief that the alpha particle itself was nn
important constituent of these eurbs
and the sscrestion that it might possibly
be an important constituent of all sub-
stances, An. alomn consisted of electrons,
and o did an army of soldiers; but sol:
diers were grouwped in ts, and per
haps there were regiments of electrons in
the atom of which the alpha particled
were examples,  Amin, it appeared that
every radium atom when it broke ejected
ita alpha particle at identically the same
speed.  This amgument had been osed by
Mr, Soddy to form the latest illustration

of Lhe original atomie theorv of Dalton,

FExperiments had shown that the heavy m-
dium atoms were alike even to this ex-
tm:nﬂ—]{m}v,m tthm; did 1:Irmh n:'IT t!ﬁ‘-}*
eject icles  having  identioally ‘the
same speed: and Mr. Soddy bad mid that
it could hardly have becn suonosed pos-
sible thnt Dalton’s theory could have pass,
ed ®o severe a test. )

Ixperimenta sad been mnﬂl'ﬂ‘.‘ihi Iy =Ir
William Ramsay and Mr, Soddy on the
natore of these nlpha particles, Tt had
been suspected that helinm was one of the
productz of mdio-activity from & presence
in the minerals in_which the radic-active
subetances ocenr, Their method of proce-
dare wae to take a small quantity of m-
diurn which bhad béen kept in a dry slate
for many montha, and in which the pro-
ducte  had  accwmulated, to dissolve the
same in water, and to take away the gas
collected.  They then removed from this
s the oxygen and hvdrogen which wero
alwayz present wlhen radiom was dissolved,
They removed the emanation by pasang
the residue throngh liquid air, wlich lique-
fiedl the emanation, bat could not liquefy
any hclinm, and examined the remainder
bw  the spectroscope.  The remmainder
proved to consist of pare helium, — Fur-
thee, they took the emanation. which they
had removed as explained, and introduced
it—it was a wery minule guantity—into a
very fine tobe. On passing the clectne
spark through this tobe the result showed
that no helinvn was present: bot threo
or four days after the sealing up of the
tube the spectroscope showed that helium
was there, and ns the days went by the
evidgnces of ita presence bacame slronger.
This experiment was pevernl
times by simply leaving the same quantity

of radiuvm until a new ouantity of emana- ||
tion had been formed, so that radivm was |

continually producing emanation, and the
emanation, together with ite successave
radio-netive  sobstances, was  continually
produemg  helium.
ghot oot from radiom had not absolulely
been proved to he heliom in this way; but

from his (Professor Bragg'n) expenments |

it apprared that they were identical with
Lhe others in nature,  and i
presumption was that nrll alpha particles

were helium,

THFE. NATURE OF RADIUM,

Profesor Frneat Batherford, of MeGill
University, Montrenl, whose investimtrons
of radium have gained him a worldw:

reputation, has (says The Sydney Daily |

Toleygra on  his t visit to the
land u[pm.u birth, New Zealand, been jn-
duced to make poblic some intervating in-
formatlon concernimgz this new sabstance,
Within the last vear or wo, he says, n groat
deal nf work has been done in the way of

ring the ground i
theses, and it is now plain that madinom
js matier in process of transiormalion.
Spontancously, ”l:d at a erriain fixed and
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is infinitely of more importance, they were
ngﬂi with uniformly technique and
individual expression t gave ample evi-
dences of the possession of an unus
utm{:& temperament. In a word, the whole
recital wos o oo

musician, and reflected infinite eredit upon
his instructor (Mr. Dryceson Trebarnel.
The programme opened with Lisat's tran-
seription of Bach’s well-known organ *Fre-
lude and fugue in A minor.'" In this it
was evident thut, as far as possible, Pade
rewsly’s “reading” was followed, particu-
larly in the treatment of the prelude, a
the remarkably quiet opening of the fug‘ue.
Some fine contrasts of tonal effeet were ob-
tained in the prelude, and the fugue was
given in a generally clear style, with a well-
managed elimax. Beethoven's great *Sona-
ta Appassionata” followed, and excellent
technique was manifested in the opening
movement, The “Andante eon moto' was
presented with much taste and finish, and
there waus o luu-od deal of self-repression in
the final “All It which was neatly and
clearly played.  Mr, Jones seemed much in
sympathy with his Chopin numbers, though
there were ovensionnl exaggemations that
will doubtless disappeae with maturer expe-
rience, and much of the beauty of the writ-
ings was well brought out. selection
consisted of the “Etude in I major, op. 25,
No. 3, the “Nocturne in E major,”" and
“Scherzoin B minor.”" A well-deserved re-
call followed this group, and the “Noeturne
in C gharp minor” wias added. A Schumann
group, which included “Des Abends,” *"Aug-
schwung,” “Warum,”' and the “Tocatta, op.
7" was nlso interpreted with a good deal
of intclligence and gentine musical fecling.
The technical difficultics of the latter item
were surmounted with great sucecss, and in
response to the plaudita of the house Men-
delssohn’s “Song without words in A mi-
nor’” was given as & supplementary item.
Three writings from the of that king
of pianisis, Liszt, concluded the recital,
These were “Au Dord d'une source,” the
“Etude in D flat,” and the *“"Sccond rhap-
sodie.)”” Here, nguin, the pianist’s executive
I‘-mtnm were cevealed in a most favourable
ight, and he was heartily cheered ns he
bowed  his acknowledgments for the last
time. An excellent Perzina concert grand
pianoforte from Mr. Wertheim's warchouse

was uned,
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EXTENSION LECTURES.

THE LAST ON RADIUM,

r ———

MORE WONDERFUL FACTS,

There was another large audience at the
Adelde Univeraty on Tuesday evening

He began by

of the series on radiom.,

| savimg that certain questions had been ad-

dressed to him seeking further explanation
on soete points in his last Jecture. The first
related to the fact shown by s experi-
mental curves that the alpha particls pro-
duced more effect towards the end of its
conrse than at the begioning., I any mis-
understanding had arisen on this point it
wat beoause the nature of the collision be-
tworn an electron of the alpha particle and
an electron of the atom passed through
had wvot been made sufficiently clear, The

between Lwo clectrois, but it was proboble

with ._

the other with great rapidity it might slip
yie o e T ves s
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snd Schumann, and the [amiliar “Second |
Tthapsodie” EH Liszt, Al these picoces,

ote success for the young i

word “colligion” had been used in n genersl |
srise lo cover the results of an epcounter |

when Professor Bragy gave hix final Jecture
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ol
o point was Lhat any fast-moving stom
mustpnhmmn pofitive at once, beanse it
was sure {0 have an electron ofl

the remainder of the emanation atom’ as it

rticles, for it had
;:d In'lmrd::[ that rn.&imﬂ] :;utinunﬂj; }nr:
out stores en W nhnal ; hreine-
{relves’ as heal in tzq neighbouring h:pdu:é"

The alpha particles, in their bom
of ::ﬂ:h'lmurinn obj raised the tempera-|d
ture of the Jatier, considerable guan-,

tities of heat were given out in ths way

ive an _ idea
Mt h-.mlr:d,l
thay Curie an :
of radium gave out cnough heat in

water from freesing point to
some  of —
very minute guantities, |f1 the soocossor=
could be had in any quantity the amonnt

fall. A nd of emanation, if it could be
::»'t:u-inﬂi wl':'.nulil radiate enorgy mercly by
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| siderations had profoundly modified a
|| ostimatow as to the origin and life of the
t{xun's bheat and the

r femsor Bragg then

W thi /. striesin 6F ﬂ?’ohnpl.rﬁ:lu in

eollisions, and this applicd

after its own expulsion of a par-

Rutherford's experiments on the mwag:
netic detlection, coupled with others on the

a due to electriml influence, had

shown that the velocily of the alpha par-
ticle was enormons,

Butherford's e=timats
little lesa than onetenth of the

| yelocity of litht—say 15,000 miles a second,
Others hiod made 1t Joss, Future oxjwen-
tnents would no :
precision, Nevertheless, tho valoes obtain-
od were in very
estimates formed. of the energy of the

doult result in greator
agreement with the
been shown by Curie

vemembered that the specimens of
in existence were very small. To

_of the amwount of
Laborde sh

our to raike an eq qlqantitf of
iling point,
changed very slowly compared with

it suecessors, which exmled in

emitted would be more astonishing

Nson of ita alpha® particles at the
bﬂﬂ:rl liﬂ.n lm 100,000 « horse-
and koep going for several davw.,
ponnd'ﬁrmdium A the rate would!

be n thonsand times greater, but it would
'Imd.':t untir a few minutes. 1t had been
fond that radium and its prod

o T
[ mn in o
ﬂ; firsg dimovered., These con-
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origin of the beat of ‘the

ol o e
me curves he had obtaiped, which

a Jows




