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Wished lﬂﬂm drgerl »{*
ﬂ"“ldlm'rmpm *-ﬂ uﬁ‘-" ! '
exclement in th dontifie
Duriug the past twelvo ..-.'!*,
resting advances b ﬂ

:’:h‘:;: pre mm’ 4 In oclgioal
lﬂbﬂﬂd‘ﬂl from the tha Mqﬁ
sty are entitied to lmh:
mest lmpartant, Intﬁm s
of the annunl report of the .,.‘*?'“1";.
Hoclety for 1000 Mr. Fm.;-m:
H1yRi—"“The lloe of work Uﬂllﬂlhd
Bragg and Kleeman has been ext
and completed, nnd thelr methods have
been doveloped Into a mokt poworful
engine of research.” This is high m
well-deserved pradse,
Professor Bragg announced that lu
had been abde to show thae the alpha
particlo—an atom of hellum ojocted by
the radium atom-—passed through sl
other atoms which It might happen to)
meet, and was not turned aside from
Its course; and, that when evidence of
its motion cemsed, it was bheciuse the
particle had been gradunlly checked
through the expenditure of Ity energy
in breaking off fragments froen  the
antoms which it traversed,  Professor
Rutherford, of MeGill University, Mon-
treal, has confivmod  these discoverios,
| and added new and Interesting facts.
' In particular, he has shown that the
vcloeity at which the effects of the par-
ticle ¢ease to be observable was far
higher than could have been expected
—something like balf its Initial speed,
or 0,000 miles n sceond, Prafessos
EBragg was abla to show In his turn
that, if this were so, it could be de.
mounsteated from his experiment that
the critical specd was the same for all
gases, This adds another strong red-
son for belleving that we shall recog:
nlse in the chemical elements struces
tures more or less complicated of
quantitics still more clementary, Pro-
fessar Rutherford also announced that
when the particde ceased to break up
the atoms which it encountered it lost
al its power to excite phosphorescence,
and ta act on a photogmaphic plnte.
Coupled with other recent discoveries
regarding the photographle image thiz|
new fact seems to fomecast the inclu-
skon of photograpby as u chapter in the
tlicory of radio-activity.
In the Cavendish Laboratory at Cam-
bridee Mr. F. N. Campbell bas been
making rescarches concerning the exis
tepce of radlo-activity In ordinary sub-
stances: and he has been gulded by
hwe wellknown gencral law that, if
one or more of the elements should
sliow some speclfic property to a high
decree, all other elements nspully ex-
hibit the samo property, though per-
[ haps in a much smaller degree.  Ex-
| pressing himself In terms of the ex-
perimental woek first done in Adelalde,
he demonstrates that various sub-
glances—for  example, the cominou
metals—emit o radiation which be
idontifies as a stroam of alpha pas
tlele. He measures the range of the
particle In cach case—or, as he torms
i, Bragg's constant—and shows that
tho constant for every metal has its
'pwn particular value, It s highly g
tifving to know that the work perforoi-
o in tho labomtories of our University
4 nmking =0 powerful an Impressiof
ou sclentifie thonght, In The Philoso-
phical Magazloe for February, 1006, one
bappens upon  such  expressions  as
“Brage's oonstapt” and “Bragg's law:”
and some of the most emipent sclentibe
men in England, Germany, and America
froely acknowledge the permansit
yidue of the loeal Professor’s contribu-
tlons, By his palostaking and nntlﬂur
offorts Professor Bragg has not ﬂlr
“won honour for himself amomg men
who are engaged In orfginal
;tinu. but he has ako done mudl
cnhnnee the ervdit of tho
wH-:h he sorves o ngﬁlr
w
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ralians in the dimovery off the wonderf

attendance

AMary. was shown by the
Frofessor Brage

On Monday evening, whe R
vered the first of hi lecturey on
Faullo-activity during the t wossion of
e Dniversity, egtensiowaddresses, The
Aecturer said gt - radioractivity
% & oxolting imgense Intef¥sy in all parta
of the woride* Thhis aroeo partly from the
{fiact that the nesci | wonders

v
‘hitherto unsurfisselly ahil algh becanse it !
doalt with » weri Lieno not pre-
Niously touched M BRnLilic very, It
was important to ‘pndersta t point.

In the nincteenth century the discoveries

of Dalton and the work of all the great

chenists and physicists who had followed

B Bad treated in the main with the in-

ternotionn of atoms and molecules on one

another.  The very wonl atom iwmplicd

Ahat e stikly ile  properiica  wos

carvied on o relation to it as a whole, and |

nob to its parts,  The new science was dis- |

tingoished” from the old in that Ii dealt | P

with the processes: ocourgng within the!

atom itsell, One illustration of this would

serve,  In the laboratury of the chemist

the thermometer was an allimportayt ln-

strument; in fact, all chomical  processes

were largely affected by the temperaturne

at which they were carmed on.,  Tempera-

ture implied the cxistence of heat, which

consisted in the energy of the motion of

the molecules and atoms ntong themselvos,

In the pew scichoe of radic-activity tempe-

mture: was of very sl dmportanee, jor

the wotions and propertics deadt with were

those that oocurred within the atous them.

s¢lves, and bad no relations to their mo-

tions among other hodiea or to uther atoms

and molevules round aboul them, Whether.

fs many great results would tlow from the

dody of radicactivity ns’ proceedad from

the study of the atom and the molecules,

an exemplitied in chemistry and physics, re-

muned o be soen, but there was no doubt

that the study was enormously inleresting,

and gave every promise of leading to know.

ldpe of =ervice o man, ) '
I'rofessor Bragy ' sketehed the printipal

peinla i the  theory  of  radicactivity

iur the benefit of thosr who hiad  nnt

stitdied the ' subjeel. He recapitulated

the  deséription  of  some = discoverivi

made in the University of Adelaide. an out-

line of which he save Jost year, bnd mnen.

tioned that when he delivered 1ils

last lecture' on the suhject he was nol

in 4 position to sy mooh about the ine

presaon the Adelaide dircomvorion’ hal mndo

in the scienlifie worid, but in the vear that !

kad elapued mmany discoverios  in - varions

parts of the world had verifiad his oxpéii-

rrenils, sa that he might sy that the Ade- |

Hadde Universidy hal made material contri |

bation to the wordd's knowledge of mudio-

adtvity,  Muoeh new and important work !

il boen done in the past vesr, and |

this Le proceeded to  desnibe. In

the tirwt Mace Professar Ruther-

ford, who had been working in Monteeal, |

i Canada, had shoan' that the alpha par

ticke, when i cemsad Lo gmve ﬂ'.ll?t'nm ol

ity motion through the air, was still mov-

ing at 4 speed of something like 6,000 miles |

a sexonid.  The range of the alpha particle

in the sir was the distanés it went belore

its apeerd fell to the velosity pamed. The

dircovery that the remaining velocity of |

the pariicle was w0 greatl was certainly |

surpring.  What besume of it afterwarda |

wis a matter of wondetmnent, Irolessor |

Putherford  had . writlen o bl that he |

wis ot present engaged trying Lo discover |

the retoaind history of the particle.

Professor Rutherford had ale carvied  oui

a meryes of cxperineots, testing and con-

firming the Adelabde romlts,  That  bad

been done maindy bemuse certain e i |

wents performed by M. Hooquorel in Puris |

hail veemed Lo run counter to them, M, |

Beequerel lad  argued from hie work that

the particle did not gradually loso ita speed

im it went throogh maiker, ax ) lrny

rppmt,l by Professor Brage, and he pub

Jishol liis expérimenis in some of the ons

tinental papery.  Profosar  Rutherfond's

eiperimonla showed eudly the point at

whiteh ML oirel had orred, and  hia

resnlis  were alsy publishal n 'rurium'l

rcicnibilic papers in the our Lt Of the

joar. The lecturer mentioned that hiv own |

1iplien Lo -!IA_. Becquerel appesred later, as

tha Ietters had to iravel round 1he wurll:.'l.

Almist immediately niter the gublioation |, ‘

of his li Yesults M. Ile: o _himsell |2, *

Li-i:mi ul Jils mistako, anl n his turn

h bed ox which he

; n
howed his twith the Ardelaid
mulu.'hﬂm?‘_ﬁrl't Rullprford's wepars
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ﬁjﬁ;ﬁ was
in LA "33"55.~ ' ml:h  processes ucnutnng
within the 3 llé-f Oae illustratios
4 ".;':‘-"f“f”ﬁ' :u'u. In ﬂw laboratory of
the chemist tho thermometér was an all-
impontant t; m faot all chemical
provesse sm largely affected by the too-
perature at they were carped on,
R S = L  a
Tem m;ﬂmd; the existence of hea
and heat consisted in the energy of the wo-
tiar of the molecules and atoms wnangst
Abemactve But in the uewr selence rﬂ;
radioactiyity temperutune was of very sinal
K nee, for the motions and propertiey
HI’- with were those that occu with-
*m atgms  thimselves, and bad no re-
4 motions amongst  other
.or to other atoms and = molecules
aboat them. Whether as  many
[great  results wouold flow from the study of
ruilio-activity as proceaded from the study
nI the atom .'md. the molecrnle, a8 cxempli-
-M . and physics, remained to
thers was 1o ﬂﬂuﬁt-;ﬁﬁl Lhe
ltn:lj 1I'Ial ﬂ:l-nrmow! imtoresting, gdve
YTy m of luuiing to knowledge  of

'w Iiuu: prococded to sheteh  Lhe
poncipal points in the theory of radio-
activaty, for the information of those wha
had not studied che subject, and be recapi-
tulated the deseriplion of some discoverics
maude in the University of Adelaide, an nuot-
line of which be guve last year,  He mea-
tionéd that when he gave his last lecture om
thi-ubnﬂ be was not in a position to #ay !
mueh about the impresion the Adelu ide
discoveries had made in the actentific worid,
but in the year that had ehipwsad mapy dis-
coveries m vurious parts of the world had
crg:rumum.h ik that he mi at
ay the ﬂ.lith Univerdty had made
matecial entrbation to the warld's l:nnu.—
bedee of ﬂdin-ﬂﬂl\'it{;& Much pew and
h:pnﬂ:mt work bad been done in ﬂw s
. and this he proceeded o digeuss
L g fird place Profesor  Rutherford,
bad veen workiog in Moniceal, in,
Mﬂ.l‘ bad l]!"l-l"'alr‘ﬂ‘ that the J}Fhﬂ. particls, |
Lo give evidenes of ibs metion |
'Ihtun:h tho air, was «#till wmoving at a
mi something like 6,000 miles a mecond.
The ranpe of the alpha particlo in the air
W the distance it went before ita mpeel
fell to the velocity named.  The discovery,
that the romaining u-hrf:ir.j- of the particie
WAL B0 greabl was certainly’ very surmprmsin
became of it afterwards wns :Imnt-.fr
him

—

wonderment.  Profceor Ruthecfor!
Wrole to in a private letter that bhe
mﬂm eat engaged in tryiog to discover
-'I'Hﬁuun; h;}nﬁdﬂ' Wmda_ Pro-
o car Oul A Rerios
of experiments, ) idhﬂdmuumhu}' thie!
| g - ol 1“ M Yo i i g i 00
| urd Fad d‘unanfihu mainly I'.u“m*:

il t:n-u'mthu beaen periormed
L A Etrﬂmu-rrﬂ w}ﬂmh :-erm-;:!‘
Y . éoun W  the oonem-
‘E" AL Bensiel ﬂﬁr]r;%m“]

i bad a

ﬁ’l‘lﬂl Wﬂ that the particle did
_ lowe its smeed ax it went
% matter, sx had been rtusrn-nl by,
quered R e Lo nd M Bed
' eXriments i
Ih&&nhnrntl ;nurlst me{t:
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anv tem t'l.‘lil'lnlnr Thdr tya be % 0 tnndi
e would afterwards respond to el
‘ﬁ ulhm of the develo pu?:t nld.tmrruh

J"'rnfrmr ﬂm%nhﬂ'ﬂﬂl iﬁmu intoreating
l:hutu:ru s« which had been f od to
im by IM'rofessor Rutherfond. hese il
Juntra ted ﬂun mﬂl.l:. 1%1 power of radium lu
4 very curious o process of p
the nhnl;uﬂ.'mp was an follows: —‘-htnl
rﬂfll woere -ﬂ:pm to the emanations of the
rm.h and had so become radicactive
tdfrﬁ. When placed upon  a p,hntuh
gtqnhla plate enrous.patierns were form
which depended upon the shape of the rods
theinselves.  The unravelling ‘of these pat-
ternd wag eanily effected by the new theory
of the alpha l_:s, and formed o 1lh~um eOn-
firmation of *the eorrectness of this theory,
The lecturer expluined that an ordinary .
candescent body of the e  kike wonld
have given no pattern at all thl:l.n the plate.
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'RADIO-ACTIVITY.

FROFESSOR BRAGG'S SECOND
LECTURE,

At the University last night  Professon
Brage gave his second lecture on  “Radio-
activily” before a Jarge aundience, He 'ex-
plamed, in opening, that he proposéd to
speak of the method by which the life of
the radio-uctive substance was measored.
The first important step in (his process was -
the measurement of the number of alpha
particles emitied by a given quantity of
radivin,  Professor Rutherford had {ound,
that from ane gram of radinm there woull
be ket ott 60,000,000,000 alpha particles in
each second.  The vumber of atoma in obe
|gram of radimm was expressed by a lignre
beginpiog with & 3 aod  followed Ly 21
eyphem. A gimple division sum then
showed that sapposing the ejection of
alpha particle meant the breaking up o
one atom of radiom one two-Lhonsandih’
art of a gram of mdism wounld disappenr
the end of the year. 1L wis cary Ly sbe,’
therefore, that the life of radium was e |
tween 1,000 and 2,000 years.  And wince!
urdnium had been found to break up at

i
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already been reached in L i
| purifying the mineral, and he recEvind
-rm::u:L the authoritiea nu}tmlhvelunb _
2 times as aclive as urstium, He
¥tood this discovery woald form the sub-
joor of & communication to be presenied ni]
an carly date to the Raoyal Boclety by Mr.
Radeliffe, the origmal  discoverer. — The
Profeszor threw upon the serceu o n
which showed the complete history of the
rudio-nctive processes, and he drew utica.
tion to the maryellous results of a few ¥ '
work in this dircction. Not yery long u{g
the idea of one substance lurning in
another would have been scouted, and yet
it wax now possible lo know with sccuracy
the details of a series of tranaformations,
earried right throngh [rom the original sub-|
stanee (uranium) to the final abstance of
tho radium scries. That this was lead eculd
hardly, perhaps, be distinetly said at pre-
kont, but ik was probable that in a yery
ittle while the matter would be decided.
Poloninm was found in excessively minute
quontities, but a few millegrams could
be ' collected, and this quantity wonld,,
if the lead theory were ecorrec
turn into lead in the conrse of a Em_ﬁr
two.  The lecturer went on to b
certain curious experiments carried out by
himseif apd Mre. Kleeman, which showed,
{hat when the particle broke nway
an eleetron from ntom, under many ¢l
cumstances this electron was extremely |
likely to slip back into its old place. The
lawws of  it'were not you fully investizated,
but @ good deal had been done at the
University of Adelmide, and more ai the
Cavendish Laboratory, Cambridge, by Mr.
Kleeman, who recently wenl (o udge as
‘the Adelaide research scholar. Mr. Norman
Campbell bad recently made many attempls
at Cambridge to discover ﬂdlﬂ-lﬂhﬁﬁ’ in
‘other  substances than those spe ally
| known as r;;l!iﬁ::lmmd Th{‘:;h ﬁpmmem:*
Lwere. v i t, and yet redd |
(Lo hnvrua_.ﬂn' ruccesainl, and ;fr'p.g:nir
hell 1:;::1 nnﬁ:unnwt th;rlll:;n- '.Iiutﬂm actunl ¥
| meds Lthe mange o ¢ alpha particle
emitted lead, silver, :Jn‘ and other|
melals. The rapge’ of the alpha -Enrlicier
was shown to be 3.5 ceatimetres by the
origina] researches carriad ont at Adeladide,
and Mr. Campbell had now shown that (he
range of the lead particle waus about 12
centimetres, and the range of other melald
yaried from four to five centimetres. Mr.
Campbell’'s work further implied that the
rate of t:hlmﬁ of ordinary materinls was
perhape a million times an slow as that of
uraniom. The ﬁuqm that other sub-
stances than redium emitted an alpha par
tile of nbout the mame size as radiom
strongly confirmed the idea, that the par
:mlmt':iﬁ" El e as hnn&mpd e
nen o aloms, o, discovery also
tended o show that all atoms were
in  a ocontin e of flux.
Thes we wﬁvrgrl&u il away
from oor Idu‘g_ what was permaoent in
nature.  In the lut century it waa  sup
that at Jeast the. atom was
he final form of stalility., ~ Now it was
‘eoen Ahab the very atoms themselves were

in a etate of change, and recoguiti

of the wvast |p:|rn:ﬂ mu”" wal 5}2

thean processes, and 'mﬂl “of the

enormous wlaores of Tooked up in the

;:u'm:ﬁthnmilﬁtm : it clesr th tt the
enee of radioa : :

be of immense im ﬂmt:ﬁmﬁinﬂgﬂ'

covery, bat “have a momentons in.
'. fluence anﬁttmddhmm m|




