the same mwass and the same charge—a
negative charge—no matter what the tube
i made of or what gas it containy, The
miss is far smaller than that of any atom

being about a thousandth of the mass of
the atom of hydrogen. One or more clec
trons can be torn ofl from each ntom;
deed, it may be true that the atom con-
sists of notbing but electrons, in which
Gz we have in the electron the fundamen.
tal  “material’ of all substances. 1:.‘|
sorie circumstances, easily produced and

shown, the electrons move with enormous
speed, such as would take them once or
twice round the earth in a second.” As
far ‘as possiblo, the three lectures ta be
given on the subject will be illustrated by
experiment.” °© The University is not. rich
onough to possess a specinen of radium,
|since the laboratory funds are needed for
the regular class work,” adds Professor
Dragg. “Hut it is intended that the radio-
activity of thorium shafl be shown, which
differs from that of radium only in de
grea. Not even madium gives out a blaze
of light, as might appear from some sensa-
ticnal accounts, The marvels of its exis
tence and nature bave nothing to do with
its power to act as an illuminant—a power
which indeed it only csercises feebly and
indirectly. They are marvels beoause they
are of tronscendent importance in the ad.
viincement of scientific research.” The fol-
lowing additional courses of lectures will
be given:—Three lectures by Professor
Henderson on  “Leaders of the midd'e
pges” (Richard 1., King of England, Francis
of Asvisi, and Louis IX., King of France),
on Tuesday evenings, July 7, 14, and 21:
tiree lectures by Professor Stirling on *“Co-
lour in nature,” on Tuesday evenings, July
2, August 4, and 11; mx lectures by the
Rev. John Reid, M.A., on “The romantie
Mays of Shakspeare,” on Thursday even-
inge, August 6, 13, 20, 27, and September
3 and 10; three lectures by Professor Mit-
chell on *“Materialism,” on Tuesday ¢ven-
ings, September 15, 22, and 29,

:

LAl




atlve ke -r~.

Il.:l'l'i.l'n of ¢
vibere] rp
bpact ol @ I'q-H. nﬁ-“t ;
o ey or o
« upen . p
oS ooty f o £
gd = tha hﬂllﬂlmt; ok
wavey start nw "M'ﬂ'l‘; :
trute. Thare s mo olher -ﬂi
now  koow fur mone of lh
trum, of the lntinence of
tlam upoh Lighl, and vied
Criwr, L
plapation 0! the fagt thal sl
stk wonge colome and il e
dord), o the precns
lndth; thety fm of
only | bocaus o P m.
3 spertrrmonie

urd of ihe aurore, 38 lo Lhe _
threagh sgucs and ﬂhﬂ' B4 F T R
The clectron in rhmllﬂl' e 4
of nscarch: and hae alresdy mule clear
firvly Dew st of ciemien) actions,
the ealstenoe of solmiances hitherio
has lern found  that dertdln
nlwars ahooting ‘out &
the rpave uh:-n thein. ©  Such are: tluhn the
W 'lh'-rlu:dr Tiu- the 1&:“1-? - ol
ureninm o mrabiom Aj
wtrance of “all rr.'-'lhu'n.. wheme radioasctlvity in
Ay e T In fowa
able guantities of entrzy. In
thewo mﬂhﬁd:’hﬁlhw lmmi. Mq
planoos o1 w0 2 -4
dawn of atoms 16 m"“ﬁ:m
hepomenon of sthe mature of that ﬂlﬂr-ﬂl
E-. the-alehemit conluries &go. |

Professor Brage dealt in histn {tial: I-u.'l:!l:l
clectricty and

with Hu clementary, laws
yagnetsng oad ghowed how they: m’i

flucnced by electrons,  Hie
E:'l.munlnrwum {oNlawed !nth keens :lt:ull

v o largt mh’hmw rr %

p—.

.\,.-.._.a_--""



|UNIVERSITY EXTENSION LECTURES,

————
1 ‘THE ELECTRON.
Profesor Deagy gave th::h:I mcand of hia

L i oat the
University on Tun-dlr'ewnmzf when the

lence, vin
s:smnl outlines of the facls leail to the
sory of the electron in his initig levture,
the professor at

oo | mote deeply
into the disotmion 4 dlﬂl.l::m recent mt?nh
which bas demonsirated it existence, ang
further, its mass, Mm s veloaity of
movement. Hy the [ of the
various modern dirsoveries and ex eriinenty
! th + he showed how ity
L ] ﬁumntod
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genijously arranged xo that when air thu
isturbed by the pasage of X rays wos
blown into o region soross which a current
oF ; eltcteiii wha, atwSalE YEni S this

passage at took place, 4 wax made
visible to thdt-d present by a
reflocted may of light, which moved alang
a scale at the back of the stage of the
theatre on the pu.m of the eurrent, Then
a wtill more remarkable experiment shnwed‘
how the electrons acted as means for the
condensing of moisture in a bulb in which |
the air was suddenly rarified, and in losing
heat gave up some of the liquid it was oo
longer able to bold, The pamage of the
clectrons provided a means around which
drops wf the moisture could form inlo
drops. By an original method the lecturer
was able to make the fog caused by theso
small drops distinetly vimble ta the audi-
ence, e econcluded with the discusicn
of radioactivity, and the rayve given off by
the spinning electron, During the lecturs
the audience repeatedly expresssd appre
ciation of the clear and sonvineing mannoer |
in which the differvnt points of the advanc
ol subject were explained, and the wonder-
ful, and at least so far as this #tate s con-
cerned, unique experiments which the lee.
turer omploved in the elucidation of lus
sithject.,

Next week Professor Bz will eonclude
the weries of lectures, when he will deal |
more specifically with the radio-activity of
radium, thorinm, and of other substances.

| e TS p—




B e i W, et

DM b s ‘p[tlh"hkﬂdh and again from
the latter ralic ".:Dﬁlﬂ-ﬁiuﬁ. and :ﬂl?hiﬂ;
ad provided the pragdcal wource o

ploctron, and put its study on a sound basis.
rolessor started with the lundamental
nt that thorum

in itsel :
off clectrony. He then™ expluned
these rays of electrons were of three
The hrst, or alpla rays, could only
. ha; very little pﬂl?ﬂ“ from the
t were clic mpervions to

the influence of immt; they were unde-
Viating and non-pencimting. The =scond,
or bota ruys, were both deviating and penes
Arating, and traversed the air to a much
_hl\’mﬁ'._' almost the same

operties as the onginal kathgde ravs. The
m& peoetrnted to 3 much
greater di y Were as vet bat little ex-
aminad, He reemarked that reason the
beta rays could traverse the greater dis-
tance was that they were much less in
mass than the alpha, which, being larger,
encoan more Tesistance, and were un-
Able to advince wo far, He explained in
detail the difference and relation between
these raysand the properties which the lajest
iﬁmuht rescarch bad discovered. Then,

-

taking thorium as a ground upon which to
base lus experiments. he showed its influ-
‘once by a number of interesting  experi-
ments, A precipitate of thorium and am-
monia gave another substance with proper-
lies otiwer than those of thorium, while thig
thorium X gave rise in its turn to emanaticn
and “that 1o radioactivity. Thonum was
rinkled in a tabe and wir forced over it,
along (ubes through excessive heat and ex-
cos¥ive cold, and through stron sulphu=e
Igﬁr..l and totton wool, but by what scient-
14 termed “emanation” its influence was
unimpaired and had the same effect upon
a strained medinm as the substance itsolf.
: —Radium,—
Tho much-tiseussed radium had the sime
ities as tbmu;n. only to mE[nﬂF a nul-
Umes #s great an extent, It BUVE oud
electrons with many fimes grouter power,
made examination of their properties
amderably easier Lo the screntist, AL
Clrie and his wife bad obtained it from
mﬂm:}mﬁ_t ltl':u pttrh-hlmci!ln, m-il I:ht}r
for At properiy of elermn rat,
‘Lhat wight be so, but neither heat nor light

EfTE

WAk i the yubstance itself. It sbot out
countless numbery of electrons, which, strik-
the neighbouring bodies, or cven '

hack 'ﬁ"bl: upon tself, caused heat and
property. of radium was in the

wineh it cast off, and the property
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some original ones in the world, .\
Camount of apparatus was loyed
Ahose experiments; yet nnlnﬂwﬂj'uﬂu
iled at the appointed hour,  For some of
t . what seemed to Hw'_unmnhl:iu‘e_m*
a hﬁ?ﬁt nelwor copper wires,
were suspended a stage, each of

k of little
(]
‘which played i individual  part in the
m;nipuh’ﬁau of the different experiments,
In order that no time shonld be wasted, o
speciil keyboard, designed. by  Professor
Bragy, and executed by Mr. Rogers, was
m«F By this means, although the different

apparatus a4 opciessly mixed up,
each experiment could be performed by the
manipulation of littde runners, and the cor
I'mpqudnﬁ-]urnllnn in the currents, Pas
mges of charges were shown to the whole
room by the use of a powerfid lantern,
which; sending o beam of light on to a
quadrant  electrometer, caused - wpot of
hight to mave op and down on a seale at
the haek of the room, \
—End of a Popular Serics,—

There ix a French proverb which says
that appetite comes with eating. . Certainly
Professor Brage's audicnces can apprecinte
thi= adage,  Each lecture hag decpened
their joterest in  this  remarkable study,
until the University theatre has proved
altogether too small for the erowd which
has endeavoursd ta  hear the lectures.
Among the audience bave been practicaily
all residents of Adelaide who are interest-
ed in scientific rescarch, either as amateurs
or nrofessionals; and the furore of applausa
which greeted tlhie lecturer on the concln-
sion of his scrica on Tuesday evening was
an loquent answer to the enquiry whether
they have been satisficd with what they
have heard and seon,
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teory W Peofessor Thomag on, of
Llasgow. The professcr ag ‘utibrad
# v canoeption in his lectures, and in Moz
o published a text book in whi + tha
theory was  given the world,  The
ato theory had during the centec
baon fully establisded, and all the growth

of molence bad but served to give it

strouger hold, The atowig theory wy
ed that matter was compased of AN Sggre
E!Inn of utoms, the h{dm *
ing, for instance, wll ali &, but diffes
from 'lh-uf nlomns n[l imil"irlﬁrh_' :f‘ : il-.
proxygen, for example, h

Aloins came necessanly lh%
' thoy wore always in molion. 1
exempbfied by the diffusion of A
one another, and even of 1o into one
ancther, Rolxet Auston Proesed a4 ples
of lead an g’ picce of gold, the fncew ¢
feontict being carefully prepared, and he
found aifter a lapse of four years thal the
suriace Iayors of lead had been Jrenelrated
tby w0 much gold that on asdy they gave
over 1 oz, to the ton, Heat Wag 5 hodes
Pl molion, and as u bedy became botier
its atoms moved uboot more qurckly, Alll
chemical und phywical actions wuded on
fhd affivides of atomns for atoms. The
hewist and physicist assomed the eXist-
ance of those af inities, und on them buzlt
their ‘work,  But. it wai porsible to en.
quire how the wlom was built up agd
what were the natures of the aflinities of
atora for atom. That was what bhe pmm}
rea: Jas
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£d to d-:i iliu ?]rlwmt. of the th
tures, £ oug  bLoen  supposed
the atom was indivisible, ax its ve l:nl“t:u.{:i
Jmplied, but the discovery  of _nlgin-uu;
wvity, together with the revelations of
speatroscope, had made it clear thar the
atom was a complicated structure. A fow
mam prncipley  respecting  the external
charucteristion. of aloms must be starad
before the main subject could be Provedd.
ed with. In the Hasous state matier
consisted of atoms moving about with
gn:.n. speed, colliding akaivst one an .
but otherwise free from one another’s .
fluence., In u  cubie centimetre of g
{about a thuableful) the number of mo
<ules ot ordinary pressures and  tempera-
dures wag dﬂ,m,},ﬂ%_.tm,ﬂm-ﬂlﬂ.ml E;‘h
one on the aversge moved about  4-mil-
lionths of an inch befoee it hit another,
but its diameter was 100 or -milhonths
of ‘an inch, Az to its weigtt, an ounea
would contain, of hydrogen atoms, a num-
'roexproseed by o the ! figure ) und' 25
eyphers. The average speed of a molecule
in air was about one-third of a mie (o 4
kecond.  The spectroscope wethod - of get-
Ling ot the nature of an atom consisted
in. an examination of  the vibrutions of
the electric charges which it contained.
That gave waves of light.  The probk
might have its analogue in the case of
vound. If any one heard an instrument
nnd tried to gather from the nature of its
round what the instrument wos like, then
ihe problem would be somewlnt gumilar,
exeept that one must bo sup whikst
making the investigation to qunte g
norant of what a wmusical instrument was
like. The lecturer explained  that the
charges in the atoms were set in vibra
by extremely rapdd eollisions bétween one)
another, whoes speed was in ull probability
Yargely due to eclectric attraction. He
rhowed vicious spetitn upon a screpn, and
eompared the revelations there made with
the effeots given by wmusical istruments,
using the organ and zither' to illnsteate
rolw of the pwints He told his audience
how the tomplicated gvetemg of lines in
“_spectrum had been analvied ‘into sories
of Lnes which were related to one another
somewhat as were  the  overtones  of a
nusical string,  He described © how the
spectrum changed with femperature, how
1Lnt could boe further lastrated by the |
spectra of the gtars, and how in that way'
ijm stars might be wmnged in order of
their tewperature, Thus 1t wak opparent)
that the sun was one of the cooler stary,
Sirius o much hotter one, and  Gamoa
Arpig still moeh Vhotler, | - Of . wiara
- Weto pven much cooler than the Aun, .d.ll,
the statements he made served to point
n;:t tlm?ﬂm atom “ﬁ“'ifmd q*ﬂm ﬁ'F
¢leetric cha  Bamed electrong, in ra
inotion h‘ithTmr boundaris of the atam.
At the conclusion Prafessor Brage prowmis-
to sbow at his next Joctwe what way
to be gathiered from the recently discover.

ed plinomena of radic-activily,
b e iy




 Frofesvor was accorded a cordial reoelian,

‘other, From whatever sotirce it was deny-

peed were to be found in e ordinary va-

cenurr. tobe. ' When an electron was sudden.

Ly ltmd the whock cansed ether waves
A

‘such a gus, bosanse the negative ions mov- ||

Yin the ether, Of the two former one was 4

)
ELECTRON AND ATOM.

PROFESSOR BRAGG'S SECOND
- LECTURE, .

The second of Lhe throe lectores by Pro-
feasor Brage on “The electron  aad the
atom,” delivered at the University of Ade-

‘¢ N copoection with the  extension
SeTie8 was gmven in the Prince of Wales
Buildings on Tucsday evening, Every scat
in the anditoriom wous oceupied, omd the

Mhe profesor mid, in opening, that they
proeposed to discover what might be Learmed
& o the natare of the atom from the pas
nomena of radicactivity. Some years agm
meﬁanr J.‘lJ. ‘Il;l'u}nm iy n&nt 1t was
posnbie to detuch frog any m & vory
¥mall portion called an electron, That was
A negative ¢ . The remainder of the
atom was thorefore left powtive,  Various
agrocis coold break up the atom in that
way.  Buch charge ceutres were wlled
ions, nad a containing them was sl
to be ionized. The atlmaction of the clec
tric charges was genemally suflicient 1o cause
neutral moleenles to cluster around them
0 that the ions in a gas became molecalo |
closters,  Floetricty could pass through

ed one way and the positive jons moved the

ed, the electron was alwave the sme in
change and mass, Flectrons beiog so light
wers very eamly moved, and in even mode.
rate electro-motive forces nequiréd | enor-
mous apeeds—tens  of  thousmnds of mileq
per ecoond.  Flectrons moving with such

lo ri wny from the point of impact,
Those were known as Rontgen rmaysa.  Ra-
dium gave out three fotally distinet kinds
of mdistion. Two of them were radistions
of matter; the thind wi¥ of ahort pulses |

mdiation of matter of the wize of atoms,
the other of electrons. There were many
rubstances which gave off wmall ainounts of
phosphorescent light when strock by ra-
pidly moving electrie charges. Radinm waa
obe of those, and therefore actmlly gave
out a small amoant of light undes the im-
pocta of it own projected pl.rlitru, The
radinions of matter from radiom formed
the now nnd
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