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The above paragraph is verbatim/paraphrased from the following paragraphs of the book.
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Both Rutherford's parents came to New Zealand as children
with their parents i the carly wiaves of organised settlers. His
grandfather, George Rutherford, « wheclwnght from Dundee
who worked for @ Perth firm of coachbuiliers, came to the Nelson
colony in 1843. He had been specifically recruited hy' ':::IE,!luln

His father is o more shadowy figure, at beast in personal terms.
He was plainly honest and upright, a pioneenng *bush enginesr,
hardworking and inventive. able to turn his hand to most tasks of

actical necessity in & new country, and perfectly capable of
E‘mﬁm{lﬁg machinery 1o the new tasks= of a st o
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I’n;;g‘g‘—:; g‘-:‘ﬂ'-l‘i-|‘l.i?llll_é_. and flax cultivation. Buthe was ﬂftﬁq,.ﬂ\;.!:lj'- from
the family home for most of the working week, or even for longer
spells. and the roles of disciplinarian and Family treasurer both fell

fThere is no Woubt that his mother was the dominating influcnce
of Rutherford's early life. She set the tone of the home, and indeed
it was reported just before she died at the age of ninety-twa in 1933
that she “'still ruled” the house. Singe she wias a schoolmistress it s
hardly surprising that she quu:-d learning :and Lthat the home was

2 [ R, T I

= B e ks B T ™

i i Y “Rurhgefard's
h cducabion was fue 3

PR S e e
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(1 social and economic terms the childheod of Emest Ruther-
ford pecurred in & period of ever-imcreasing depression, the worst

i QBRI -y ) i '-r.1..|1.|l.1.-| I'|r|r o |rr|n'|llr‘| ”Illi'.l"ln rlﬂl'. ﬁll'“l'll"f'l’ i“ ,,,,,,,,,

1
!

/

Comment [A2]: This is from the
pages 13,14,17,24, and 23 of the David’s
book

/

!

Comment [A3]: This is page 1, col. 3
and Para 1 of the article of Dr. Mujahid
Kamran. This is taken from the paragraph
given below.

B

Comment [A4]: Page 14, 24 of the
00k




© Rutherford is komwn tobave
sch=al,
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He won his scholarship with the previously unattained 1w
580k marks out of & passitle 600, including 4 maximum of 200n
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resubts) It is characteristic of the man he was o becore that he
chlled important peaple “hig pots™ for many years — throughout his
life his admirers noted o “hovish enthusiasm™ ~ while the few who
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college with only eighty pupils. Heé won prizes ir every one of his
three years there, prizes in English, French, history and Laun as
well as in s strongest subject, maths, the most valuable being1he
Stafford and Sinynons scholarships, each worth £100, which made
a considerable difference at a time when the family fortunes over

Tanguages “a very careful seholar”. No hint of genius or brilliance
or imagination; that sort of note only comes in the report on maths:
“Very quick. avery promising mathematician'”. The cricketing W,
I Fard recarded af him “Ton in every clase and his eondie
scholarship, pointed out that another boy (€ E. Broad) was
“slightly supeeiar” in Greek. The mathematical scholurship,
however, he awarded 10 Frederick Neve! “In Trngonometry and
Arithmstic he wis somewhat surpassed by Rotherford but this was
more thin counterbalanced by the other subjects ™ The same
C. E. Broud alsé owtchssed Rutherford the fallowimg year when
thetheadmaster himself did the examimmg anc pave Broad 1

tions in experimental science and maths, lm 1893 he was awarded
his B. A degreeand won a senior scholarship in maths. In 1894 he
achieved hdis M. A, with the rare distinction of a “dowble first’” -
First Class Honours in Physical Sciences and Mathematics.
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porares at Melson. for plainly they were not completely outclassed
by him aswe have been led (o believe: They were mostly honour
ot s T tion marlnda d i ehomla cmswsm eta's )l Lo see o

Rutherford was. tien, the best scholar but by no means out:
standing in a small collecon of worthy, but not particularly

. The young man toak the next step in his career by winning his
Tmiversity scholarshipto Canterbuny-College mt Chastcharely, ————~~~~~~~~ "~~~ "~~~ "~~~
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It is very interesting to note that MK wrote in this paragraph that Rutherford applied for
scholarship on the basis of above mentioned research but there is no such thing he wrote in this
article. How ever, this “above mentioned research” is given in the book where he took this stuff.
Proof with given the text from book is below.

B sork WESTOL only TNC MOSL OTEMELL W e wapaeds
m;rrz:.{::::s?:ﬁ.u amajor part of has claam for the 1.j‘1 ldh;h“.‘.”':;ll
Scholarship which was 1@ be his passport 1o Europe .|iF the :,Iu 4
of the scientific stape. 'I'hlsl srlml.u-l.lllp W5 den-.:u-.l .T_ﬂl‘ﬂ a lul d,
administered by Commissioners, from the profits of the Inter

national Extibition of 185 Lin London. It was remarkably easy 10

Li. i nnr Bvhilutinn in

te, and m late 1894 R uthe rfond decided 1o opply. He Failed
pwird went mstead 1o the chemist, J. C. Maclawrin of
Auckland, who had obtained a First Class Henours i chemistay in
1842, hud been working a year longerthan Rutherford at research,

and, and to Rutherford, they were informed that 1. O Mae

Zea

Jaurin had withdrawn his candidature for family reasons. In find

e ‘[Comment [A10]: Page 38 of the book ]
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ILismot kneown when Rutherford received the news —except n sa
tar as he was m the garden 21 Pungarehu digging potstoes ar the

time when his mother brought out the telegram. He Aung downhis
spade and declared , “Thae's thi kact potsto UL dig. ™ And itgesing
warrd, Tor F ang,
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Although he did go,to Cambridge University, o Trinity College.
to the Cavendish Laboratory, whichs makes -suchtatsatsfuctory
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Whether the Professor did study the youngster's paper we do not
know. [fitwas Rutherford’s first paper that was sent he would have
found that his book, Receni Researchesin Eleciricity arnd Magnei-

isene, published in 1893, had provided some of the inspiration. But

he would a so have found "“the experimental methed pursued here

is entirely different from Professor I, J. Thomson's, but the final

results abtained are the same. The resulis are also quant Ijial,tl\‘,r'-.‘ ,,,,,,,,,,,,,,,,,,,,,,,

arved 1n Cambndge.

Druring his first year at Cam-
bridge, Rutherford centinued
1
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Commercial scale by extznding
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Ernest Rutherford’s detector of eléctromagnetic I:rmIJ_U] WHVES
which he brought with him from New Zealand. plainly fitted

perfectly into the Cavendish traditjon and scheme of things.

This he wrote in 1910, and J.J. Thomson frequently clamed that
Rutherford had held the world record for distance of transmission
and reception of radio-waves during his first few months” work at

the Cavendish,
This was the device and the experiment Rutherford's contempor-

aries most clearly remembered: it was his demonstration of the
detection of radio-waves many years ahcad of Marcond and the

other pioneers of “wireless” that stuck most clearly in their minds

with his detector already in-¢xistence. This impression growseven
semse was slow in' coming. Plainly Rutherford and 17 too saw if
ficstas a detector of @ scientific phenomenon predicted by Clerk
Maxwell. The first public demonstration was at o meeting of the

But in that letter of JTanuary 15th, 1896, the young man confided,
‘My next experiment will be, T think, from the tower of the
Zuvendish to St Joho's tower nearly half a mile away,” We do not
now whethar this was performed successfully, for the next epi-

In November 1895 and Feb-
ruary 1896 two of 1he most
famous dEcoveries in the hi-
tory of physics wem mede. In
November 1895, Xemys wore
discovered by Rontgen in Ger-
many; end in Februzry 1894,
Becquerel in Framce discovered
Jhe phenomenon of radioact-
vity, X-tays sroused so much
interest that for almost 4 year
Becquerel's discovery layin the
background, Duridy 1896 and
part of 1897, Rutherford, foo,
worked  on urider
Thomson, Momson kad rm.:(
that when Xerays were passed
through & substance [t acquired
the property of allowing elec-
tricity to pass through if.
Thomsan and Rutherford to-
pether then discovered that the
passage of dectric current
through @ previcusly expossd
substarice destroyed the pro-
perty of conductivity it acquir-
&l through exposire fo Xerays,
However, sometime in 1897,
Rutherford appeans to bave
begun working on radioactivity
and this was to lead him foa
Nobel Prize in a lttle over ten
Beld, his sport, his hunting
fround,
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and scientific mind alike by the dlst.m-r:ry of the penetrating X-ﬂ.ys
il s boratory in the world

by Rimigen in 1895, Almaost every ph
started some work on them " 1. 1. Thomson was l:n:-*mamlguI ane of
also used for medical emergencies, but the man inlerest in the
Inboratory was in the pawer of X-roys 1o make a Eas at mormal
pressure imto i cunductor o-electricity. What was a major develop-
ment in seientific knowledge, the revelation of something entirely
new in nature, was immedately turned it a tool by the Caven-
dish. 1] wassoon ahle toconfirm Rontgen’sstatement that X-riys
turned a gas into a conductor, and furthermore he obtained stromg
evidence that both pesitive and pegutive “1ons™ were formed 10
enable this to happen, and this in turs strengthened the beliel that
cathode rays were streams of negatively charped particles.
It was to pursue this line of research that =1 1. Thomson was
joined by Ruotherford who had just completed s experiments

ot the process in the gas that made it act a5 & conductor under the

influence ul the rays

""The fact that Rutherford had entered this field by the middle of
| 897 s agmn emphasised by his citations of Beeguerel's papers —he

o ok abrre Haim Anrmed TR arcd tiencim 1207 The cecalt of
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significant feature of the paper is the discovery and paming of
alpha- and beta-rays as two -.F&unct types of radiation, the alpha-
radiation very easily absorbed and the beta-radiation much more
penetrating. The paper however beging with a clear statement of
the advantages of Rutherford s electrical method of measurement:
O O S s e
Present at the meeting was Henri Bucquclcl ane DH rarn:e 5 MOSE
distinguished scientists; he was Professor of Physics at the Museum
meeting of the Académie at which X-ravs were reported, Bee-
querel seems 1o have drawn an association between the production
of the rays and the faet that the glass of the discharge tube
fluoresced. He set out to fiod if he could prodece X-rays by purcly
vptical meins using the then mystenous technigues of fluor-

escenoe and phosphorescence.
Thie story of bis discovers of the sdintion from uranmm is well

known: he wis trying tsee whether vitrous salis Knowe o possess

|
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two kinds of freys identical
Instead, he contluded, and thi
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soon became u texthook thi
and s sl H;LT“ basts
this distingtion, at that time
range through which
;t]d pensirate,

d only pene-
tance, whereas
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Alpha rays ¢
Irate & short
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Rutherforc showed that the radiation from vranium, though com-
plex, consists of two entirely different types — and he achieved this
with & convincing simplicity. He simply covered his uranium with
thin foils of aluminium, gradually increasing the number of foils.
For the first three lavers of foil the radiation escaping from the

“These experiments show that the uranium radiation is complex
and that there are present at least two distiret types of radiation
one thatis very readily absorbed, which will be termed for conven-
ence the alpha-radiation, and the other of more penetrative char-
acter which will be termed the beta-radiation.”

- r =
world. It isan éxtraordinary tribute to Rutherford’s imagination,
anct his sheer power of megsunng things previously unmeasured,
that he wes able to distinguish between them in his very first

investigation of the subject
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Whether 1. exerted himself over Rutherford's Fellowship i
mot ko Bt e certmnly wrate bim o plowing westimonial: 1
fave pever hued o stadent wath maore enthusinsm or ability for
arigmal research thim Mr Rutherford, and | am sure that if clected
he would establish a lii.\'linguiﬁh:'d school of physics @t Mon-

| showld consider any institution fortunate that secured

ireil
theservices of Mr Rutherford: ™ In his own letter of applicanion the

At the age of twenty-sever, in 1898, Ernest Ruthedord became a
Professor — the Second MacDonald Prodessor of Physice at the
Jniversity of McGill i Montreal, Canada. His salary was to be

search. He had found his field, the radiations from uranium and
thorium, the subject which we now call radioactivity, and he

rushed into it, scarcely pausing for @ week or two over such matteérs
Im 1888 and 1ROD there was réeally anlv onge

ae nrnfescnrchine

thing that interested him - his rescarch, He was involved in one
of his most profound, almost manic bursts of work, and, though
he did not know it at the time, he was about 1o revolutionise

physics #nd chemistry. about to cause “one of the biggest rev-
accordirg to the chemist Lord

olutions in scieanfic theught”
Fleck.,
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Comment [A25]: Page 2, Col. 3, Para
|1 of MK article is paraphrased from the

! page 142 of the book.
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o) F fore Rutherford [eft for)
Car-da the Curies had anpotn.
céu the discowery of two ne
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the ether radiim. | W
radigactive, These discovene
h*4 4 great impact an Ru
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tain conditions possessad the
prope y of producing tem- !
porary radicactivity in all sckid h
tstances in their nelghbear- I
F:nﬂ."HE also found that the |
intemity of the excited radia- |
'ian wis nol constamt but
|

gradually  diminished. |These

{ Comment [A26]: Page 142 of book ]
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Rendues carried reports by the Curies and Bq_vlcquerel that theg.'llclu

had found “excited radioactivity' caused by radium and polonium.

Rutherford points out that the Curies’ radioactive bodies ware

between ter and fifty thousand times as active as his own uranium /
sources, and the phenomencn seems o be similar 1o that produced

by his thorium. And then he criticises his rivals — “bui there are not
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says quite clearly that it was received on June 15th, 1900 < and by

that ume Rutherford was finally in New Zealand to marry Mary

Newton. The paper is important for several reasons, Itis Ruther- ’
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By that time Rutherford

physical lsboratary is the best
of its kind {n the world”, he

had written o his mother
explaining his decision. How-
ever, he felt that to be fin the !
forefront, he should be|closer

One of the chiel reasons for his wanting the post at McGill was
that the research facilines in the umiversity’s new MacDonald
Physics Building (always referred to locally as MPB) were possibly
the bestin the world. Andone of the chief reasons for accepting the

i ; T R
he was, Rutherford learnt the hard lesson of the sheer distance of
Canada from the centres of scientific activity in Europe where

researchers could get their results printed, and claim priority of

discovery, withina few duyr. of submitting their work /

10 Europe where he could com-
municate physics more quickly
and diseuss fit mare often and
more easdly.) In 1902 he wrote
lﬂ-h'll mather, "1 have to kezp
'_;uing 3 are  always
peaple on track, | have 1o

| prestnt werk as

pubilish

tapidly a2 poisisle in order to

keep in the race - The best
- [his, road are

sprinters in (his, ro
Beequerel afd Curiesin Pars, "
Rutherlord [lnew that he e

wasnot selected.
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had already cstablished himsell and thehacDona d |
Laboratory as one of the very small number of world cen
radivactivity research, buthe felt eut off, too G from the focus v,
intellectual activity, hampered by the slowness of publication
system which hid to eross and recrogs three thousand miles of
oceaps He plainly felt what he wrate to his mothera year later in
—ant of his best known letters: "1 have to keep going, as there are
always people on my irack. | have 1o publish my present work as
rapidly as possible in order to keep inthe race. The best sprintersin
this road of investigation are Becquerel and the Curies in Paris who
have done a great deal of very important work in the subject of
racdioactive bodies during the last few years,™
S0 in March 1901, with the birth of his first child due any day, he
wrote ta J L. about the possibility of getting the pust of Professar of
Physics at Edinburgh Limiversity, just vacated by P. G. Tait, On

March 26th he wrote again:

= supre ey e

ful in this cuse. ™" { Rutherford ook Thlrr|‘]:\'\,s.[|-:|' wdvice to -jppfy fior

the job as a gesture, but the e

lectors fallowed 1), predictions,

and he did not get the post.) But the basic problem was

His failuge to get 3 posiion
st Edinburgh was perhaps for-
tungte, For)In 1900 a chemist
named Seddy amived at MeGill
and decided 1o work . with

Ruthesford, They found hat
certain anofnalies in the radio-
frutive iour of thari

of radisactivity of thodum
due to & non-thodum fype
‘malter, thorum.X, possesi
digtingt ehemial  properti

marter, Thooum was a-sclid
d rendon 8 gas How we
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Comment [A34]: Page 148,152 and
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robably neither of them accepted the other’s point O \-'_:_\_w;.,mrl
ﬁeals. 5 Mor ‘months they joined in one of the most ;
Frederick Soddy was a brilliant young chemist, at this time |
twenty-three years old and six years Rutherfords junior. But {twas !

!

JOctober Lith, 11 was the day that the great Rulhcrlunl—s{:_du'_r
partnership started work. The wark is described as "Cﬂmpansm i
thorium oxide and thorium oxide hented . !

- 1
|

ol emanations from
CREICU oy e micdictaty e the thorem, 1 seemed then thu
wmEnanon must e i wotally inert gas which would not resct with ,
anvthing or combme with anything, just like the recenily dis !
covered argon tvpes of gas. Rutherford and Soddy became cnn |
vinced of this - they have since been proved right wnd the emana
tien is now called thoran and is classed with radon and actinon
the emanations of radium and actinium, in the family of ner
gases.

But at the time the implications of the discovery were, literally, X
frightening. Thorium was an clement, normally asolidh Eman:tion |
was 4 gas, an argon type of gas. probably & new element. One '
element was turning mto anather. This was heresy. - This wag !
transmulation, the alchemist's dreum. Soddy recalled how he was !
“standing there transfined as though stunned ay the colossal X
import of the thing” and how he hlurted out, * Ristherford, this i
transmutation: the therium is disintegrating and transmuting its¢1f !
intw an argon gas.” This was what was fr iphtenimg; professional |

same compounds more than in others). Soddy tried his methods o !
separuting thorium from its compounds yer again, but the resulty I
were still confusing, And then they tested the “lefi-overs”, the |
precipitates from which all the thorium had been removed. And |
they tound that there was emanating power in these, though therg !
was no thorium, Further, these thorium-free precipiates had the |

ordinary radioactivity of thorum, So1here had been an “impurity” I

in the original thorsum all along, it seemed, and they had dis !

covered a thoriom-X similar touranium-X. However there was ne |

suggestion as to what sort of material thorium-X might turn out 1o I

be, and there was no mention of transmutation in Ui first Ruther X

tord—Soddy paper which wis seat off just before Christmas 1901 I

andwis printéd inthe Tramsacions of the Chemivat Sovier in 1002, !
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aad Soddy had realised tha

tharium  gtoms were disinte

grating and giving off atoms o /
“new elements in the proces /
{thodum _m'E “Lﬂll"l.lmﬂ /

which then gave rise forandon) /)
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Jue, Then when they came back in |.!|I'...L|'\._[|1r.'||. Wi
] I\i'-l.-b\ i deposits of thorium from which Soddy Bad
Lt ST of [ the uetive thonum-X were il anything even
e than when they hid left tiem. while the deposits
el the active thenmm-X had almost completely bost therr
'”:m; {ucts weTe getting even more uncomfortable, even !
cransmutation. It looked very much s i thorwm natur- |
W ced its own rudioactivity .;r.ll.i produced something //
o ), which was an entirely different chemical and was
T ¢ in its own Tight. This thonum-X then seemed to
y ",‘|-,L- gas enunation, which was radivactive, and the emana- !
"y produced yet another chemical, probubly a solid, which
_.1.“! as excited activity” and which was also radioactive.
.lll|'||-“.'“: difterent chemicals ‘|L'.l.‘§L their activity with nme,
il it o menninnl thAamasy L __ _______________

b
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JThit realisabion, upon pubd
cation, crested & great stir i
scientific circles, This was Ir 1| _Page
Tuly 1902, The disintegratior '
theory spread  Rutherfard !
name far and wide. Scientific 1
circles discussed this theory ‘
and assessad i1 significance, A |
one conbemporiry put it !
“Here is a fagt, If Tact it s, 0l ’
prodigious importance. | | v‘
Asuming the wuth of this
sirange string of laboratary '
facts, we appear (o be face ta !
face with a phenomenon quite :
new in- the history of the ‘
world”. From the scientific |
paint of view this revoh-
tionary ides hid o conserve- !
tive side  Rutheford had ’
pointed out that “the idea of ’
a chembeal atom, in certain !
cases spontaneously breaking |
up with the evolution of
enesgy, is not of itself con- !
frary lo anything that is '
known®, I
|




ehuarged. These results confirmed asuspicion that had been steadily
prowing in the minds of hoth Rutherford and Seddy and provided
concrete evidence for the linal form of ther * Theary of Radipac-
tive Disintegration’ They abandoned the wded that |ud:-|1;p;_:|_|\,-;1_}'
wits the dissipation of energy abtained by the dauglier-produet as
it transmuted Erom the parem. Becavse the graphs af the change of

of the great new theary with all the supporting evidence. Ruther
ford and Soddy in the spring and car'y summer of 1902 completely
rewrote the two papers they had sent 1o Sir Wll!mm Crmﬁ_ku.s and

............. e ,,,. kT e
p-oum:lsu ared h)' hean stll I.Iurewu no im the
pﬂlil.l:l.lﬂlilpc D'Fh:m men were mm
that the nf thorium-X was the result of a “sub-atomic
chemica cllans:".
wrath of scientific gods, **The vdna pf the chemical atom in certain
cases spontaneously breakir tion of energy is nat of]
itself contrary 1o an;.rﬂung ﬂ:at rs im propartlasol’atgm

]hu,\..-u\,cr, Tt was in 1902 that Rutaerford’ and Soddy’s Tesults |
really beganto Aow into the litesature of science, 1.1 seems tohave
“acceated their revolution with hirtle difficalty. I May 1902 be
acknowledped receipt of the latest papers on radioactivity. saying,
“*It seems to me that your explanation clears up a great deal of
obscurity.” 1903 was the peak year in this matier - the year in,
which the full disintegration theory was published, 11 was also the
year in which Rutherford was elected Fellow of the Royal Society;
and at the same time 11 was the vear in which he first réturned to
of friends d\kll]b fm' [I'|\.|r prcq‘_n._.: md "~u|1pr1r| This mhmmg
turmed out 1o ba UIIllttLb:.ilry however, Larmor had welcomed the
news that he was coming to England by writing tahim, ' You may

be the lion of the sedson for the newspapers have become radio-
active. I see that you are again monopolising the Phil. Mae ™ Sir

= AIELULE PUDRTEUON OPhe | TR TR et AR
disintcgration theory, Ruther. m 3"1.:" uqu::
::Fm?ﬁ?n;.%u:mmm lar to helium dloms exce
100, ofictmed that they 4 P
the establishment of the nature iz lm_ 11;!:0 e two
of the alpha radiation, It was by E1E i :;H done
Eenenlly thought that these m.‘:_.“'q'-‘!‘;ﬂ!_. - charge 1o
were electrically neutral waves o atio &r&hm
somewhat similar o Xerays. tw_;“m masy and
Rutherford and Soddy were wmmmﬂ:‘
able to demonstrate, tsing a slgha_ 24Ptk @mnc et of

method similar 1o mr.nml disin ? 7
£ 1] |

1, Thomson for discover ,,,ml?ﬂp i N.“i'pmm?.‘

the eleciron, that on the

trary these radiations were cor

puscular in character and

the particles composing ther
=arried positive eleciric charge

1{
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Then he applied the same sort of mathematics as 1.). had done
with the cathode rays and he came up with some surprising results.
I'he ulpha-rays were streams of definie material particles and they
were the size of whole atoms - certainly as big as hydrogen atoms

ind carrying either the same charge as the hydrogen atom or even
twice as much. And finally, what surprised Rutherford most,
although it was notrelevant 1o the immediate investigation and was
not pursued until later was that the alpha-pirticles were positively
eharged. These results confirmed a suspicion that had been stéadily

- i

growing in the minds of both Rutherford and Soddy and provided
] “Theary of Radioac-

concrete evidence forthe final form of their

tive Disintegration™ They abandoncd the idea thit radioactivity

wats Lhe dissipation of energy obtained by the doughier-product as

itttansmuted from the parem, Because the praphs of the change of
vy were so typcil of those processes inwhiech the rate of

rachicn
change is |‘|h'||3ﬂl‘1u||l.1| tev the amount of the Changing substancy
that s present. they come to reabise that the process of emiiting
alpha-particle. Rutherford believed the alpha-particle was a
helium atom, indeed he “knew' it was a helium atom as he wrote
to Boltwood privately, but he could not prove this:
and publicly, and he was not 10 achieve this goal until he was well
settled into the next period of his life, the He
rclumzd to the type af experiment in the deflection of alpha-
particles ﬂ:’dgmdmspchcwdslhlh:wmdm
clml:tun;thedlmln;rannn theory. He tried to get better values for
e/m, the ratio between the the electrical and the mass of the
alp . His results left three alternatives. The alpha could
either be a molecule of hydrogen, that is two atoms of hydrogen;
linked together; or it could be one half of 3 helium atom carrying a
single it of charge; or it could be a helium molecule (one helium

:m}mj[ﬂ;tmwﬂu:harge nl‘li:ehyd:rgr.;n:lni‘n '{hnsmthc

mnmiifma e had TSR L ol

Rutherford, in colla boration prticles in  coliding with

;EM Bamnes, "Wy also mutﬁnm mg med-
1o interprel and clarif) i Rutherfofd| and ‘Barnes
i surprising result obtained :g:: I:;I:n gm““u:;.
by Curie and 4 gollsboration,', 5 T

. This wasa

They hid foumd) that radium

9!;41!5 :'ue cﬁl_‘i‘\inms]r gene- mj 5': _'“.h',ﬁﬁa :':" R o

:::Iﬂm::arpn dﬁ::-:;rn:; ford oven at ]‘qﬁ] had sur-
BEINE, pazsed Curies in inberpreti J

by Rutherford 19 result from tesalis. His miu%m i

oo emapy. louf| by aloha oo senes ety s\
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Several ot Ruthertord's bogruphers have impled that it was
wnly when he worked with H. T Burnes on the heating effects of
radium in 1904 that he tapped this source of expertise, but itis clear
from & careful reading of this paper. and the true dating of the work

ac wall g frivmn nhotnoranhe of snmaratie swrscered ar

vl

never allowed to escape. He concentratec on the alpha-rays that
were emitted and showed that, although rhey were so very ensily
absorbed , and could be cut off by covering his radioactive sample
with nothing mare than sheets of thin paper, nevertheless they had

Mevertheless the work done here, overshadowed as it must be by
the simult aneous start of the great seriesof imvestigations which led
to the diseovery of the laws and nature of radioactive disintepra-
ton, was absolutely essenual as the guant tative basis of 5o much
s Pl A ] Voo AW '
Huantitative p.irzl-nlr_'l:l_':.\ of the work he was _u..-uug o do. He
showed waat order of magnitade the energies and velocities of the

A EX
su avnnesload ke

rudiosetive |‘]1I_'l|“l'|'||_'|'|_'t miust hive I"L:l'rl,|p*\ Thix Wias most |"'||‘.lll|-
Mrme — il

tunt to s own mental pctore of the world he wa
wrae thes Fowpmalatiom oo shat araom oo thae sanenibii

herford
ﬁsﬁ%" ﬁ‘iu-t”
made o

highest veder same of them of
histazic significance, He was
them 36 and wai an establishe

slar en the horizan of chwsicd

Rutherford simply hurled himself into life and H:'.ICI'I.L'L‘ in England
He arrived in Manchesier on May 24th, 1907, Within three weeks

Rothrford'sprofessrsiy
ot Manchester had been carss
fully amenged and much be-
hind-thescenes work was done,
Arthur  Schuster Ehhms;}f 1

11 physicist, deliberalely re-
L/ {w at e

"

he was necessary. The incumbent Professor of Physics ai Manches-
ter decided. that he wanted Rutherford as his successor, he
approached Rutherford personally and negotiated with him; he
offered his own early retirement if, and only if, Ruthe-ford could
succeed him, when he had secured the university's formal agree-
ment to his plan, he proceeded to give major financial aid w0 his
successar by paying the salary of a new reader out of his own

pocket. This cavalier benefactor was Sir Arthur Schuster, who was

nol only wealthy, but talented and culturedy He had carned his
me time as J.J.

ataboul Lhe sal
3. : LI L L

research technigues atthe Cavendish
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