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STRUCTURE
OF
* THE ATOM
ADVANCES INTO A.
NEW WORLD

—

THE WORK OF LORD
RUTHERFORD

;FURTHER LIGHT ON

* SOLAR HEAT

RESEARCH AND
THE FUTURE

BY PROFESSOR E. N da C. ANDRADE,
: Ph.D., D.5Sc., F.R.S.
Quain Professor of Physics in the
University of London

Qn Monday last was published the
address prepared by Lord Rutherford
for delivery at the Indian Science Con~
gress,.of which he was lo have been
president. It serves to remind us of the
’Fragic suddenness of his death, follow-
ing a surgical operation, on October 17
last year, but it also brings before us a
brief survey of the astonishing resuils
which constitute the crown of Lord
Rutherford’s life work.

The experiments t{hemselves are
scarcely more surprising than the fact
that they should have been thought
possible.  When we consider that those
of us who are middle-aged can remem-
ber a time when nothing was known of
the structure of atoms—when, in fact,
to speak of a possible siructure of the
atom was sufficiently daring—it is
remarkable to reflect ihat to-day. we
are deep in investigations of the
alomic nucleus, which is minute com-
pared lo the atom itsell, and are build-
ing up atoms and taking them to pieces
almost as routine work,

AN “ATOM GUN”
These advances into a new world—for
{he atomic nuclei offer as much space for
intellectual adventure and speculation as
the world ol stellar /universes which
Herschel threw open to us—were due, as
far as any gréat advance can be due lo .
one man, io Ruiherford alone. This is

1 1ot to undervalue the services of his col-

laborators and colleagues—men like C.%.
R. Wilson. who invented the cloud cham-
ber, which renders visible, as a trail oX
mizute droplets, the path of a single atom,
or like E. O, Lawrence, who has invented
tha. ingenlouseyelotron] Leer il
which, with its fifty-ton magnet, fives a
stream . of particles,with energies corre-
sponding to several million volts.
1t was Rutherford who first made clear
the bchaviour of the unstable atoms whici
we call radioactive, and who in this
way clucidaled one kind of alomic trans-
mutation; it was Ruiherford who t
proved that the atom had a nuclear struc-
ture, the nucleus being the controlling
cenlre which determines the mass and
chemical behaviour of the atom; it was
Rutherford who firs{ clearly demonstrated
the importance of alpha particles, the
single atoms of hetium fired ofl by cer-
tain radioaclive bodies, as agents for
attacking the nucleus, and who by this
means effceted the transmutation of nit-
rogen atoms into cxygen atoms; il was
Rutherford who insisted on {the necessity
for producing swifl atoms artifically, that
is, withoult using radioactive subsiances
as a source, and who initiated the build-
ing of high voitage installations to fire
charged particles with high energy, in
much greater numbers than we can get
with radium, '
In Rutherford’s laboratory Cockeroft
and Walton efiected the first transmuta-
tion by the help of these artificially accele-
rated projectiles, The whole history of
the new aichemy, the changing of one kind
of atom to another, may be written in
terms of Rutherford’s work.

THE NEW CHEMISTRY
With {hese experiments of Cockeroft
and Walton in 1932, carvied out under

Rutherford’s puidance and inspiralion, a
new branch of science was hegun, which

Continued on page 16, Col. 1.
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fj:; I have ventured to call the New Chemis-

STRUCTURE OF THE ATOM . .

tain types of atoms which did not have¢
permanent - nature, but  spontaneou:
changed, giving out a radiation in the p:
cess, just like ordinary radioactive bodi
These atoms transform in a relative
short, time, the process being. practica
over.in a day or-so, so that they are
found in nature, for any formed at !
beginning of the world have disappeai
long ago. ‘They may, of course, be
constant progess of fuiplinl 1M 4.

FTADBLE . AN !
of“awpasasxaugé*‘mi»h? :
small to have any immedlgteu
importance. The scientific signifi
this satomic work can, however,
be exaggerated. BY investiga
various transmutations we may
discover the laws that make one¢
atom common, and another very 3

Gontinued from page 15, Col. 7.

try. In ordinary chemistry we ¢hange
one kind of molecule into, another kind of
molecule at will; that is, certain com-
binations of atoms into other combina-
{ions of atoms, the atoms themselves
being unchanged. .

In the New Chemistry we change ‘one
kind of atom into another, the old dream
of the Kulcluég u{at?‘" 1(&‘%(1 ";nﬂu 1im ﬁiﬁk{f;{\
wish .i"k 1l apade gt HRanes!
Eﬂ%‘ﬁ{tx “Fes“ i‘x&ﬁﬁl%ie‘g&g&‘emﬂg‘lrm éjw‘ﬁmg “AXH
?r“tlmll o be weighed, bub the identifica-
lion of the atom.hby mf’dv'if,ﬁﬁneﬁg 5;‘,:;

les tain an 1
?;glsssq(\:je;ni‘:i]ties., he work of atom

ger i igorousl,
building has been partlculal‘li};) Vﬁmericg,

wccessfully pursu )
gé‘gecii‘{fy by Lawrence and his .sghooly

with the cyclotron. | .
- A discovery essenhallg}r‘:';)n;\fecgzﬂiX:lit; ator Of heavy atom toad or &

Rutherfore's WO cox i ble, and another kind of heav :
joacti «. In 1934 Curie and stable, & t
Sa(li'lgtacé?éillsl\clg&tznri?ﬁcially; by the kind | (uranium or radium, say) unstabi 1
o(i) ?oombardment already snentioned, cer-|may-also hope to learn why tihe il ‘
isotopes of one element, that is, the zmv

— 1t of different mass which have the
Do the Fills

occur in such il
ong in the low-

. R
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hemical roperties, J

eczn?rpl)lrcopogtions. ‘We may. hope to obtl.

further light on solar physics and oD

d too origin of solar neat. © The possibilit

I have stayec 100 are..in fact, 100 numerous to.be ne
_ lands ) :

Lapped? in their murmurous dreams;

1 have drunk my fl1 of their beauty,

‘Their lovely Jingering streams;
 With ever the 1ull of contentment
And never the sting of fears,
WwWith ever the Janguor of slumbers
“And never the hush of tears.. '

1ot me go to the uplands straightway
With the winds of heaven on my

heﬁev.en to the statement that the exp
ments have no immediate practical
portance we must. make an excepf:
Lawrence, using his cyclotron, has
a radioactive isotope of '_spdlum. “ih
reverts to. magnesium, "giving out ra:
{ions in the process./ The quantity Wi
is made is nothing ‘lxke that in wh
radium can ‘be obtained, but the lra
formation is sO rapid compared to that
radium (15 hours cqmparegi with
years) that the activity. while it 1ast§.
comparable. Already the manulfacture
yadiosodium in. quantities sufficient

cheek, .- - . : es sufficient

p i dical purposes, 10 which it se

And the strength. of the hills shal'l {?gullgflypadaptéd. o e, Tt may
absolve Mg, - 1o : - ' lpe that producing artificial radioactiv

a branch of the new science of atom bu

a i _hills.shall speak. 1
LR g the. hils B ing, will soon be a practical undertakin

ARTHUR L., SaLMON.
E 3 33

o poppE YU

“gSuan-



Stiftelsen norsk Okkupasjonshistore, 2014

. 'E}} . ;f’j:' A (3/
TIMES SATURDAY JANUAR

R | FUNDAMENTAL BASIS
OF LIFE

-

.

PROFESSOR BALY ON THE
ACTION OF LIGHT
FROM OUR OWN CORRESPONDENT
CALCUTTA, Ian. 7
This morning saw great activity in all
Sections of the Indian Science Congress.
The Indian Chemical Society and the

Department of Psychology -beld thein

annual meetings and gavea luncheon for .
the oversea delegates, An the afternoon
there was a party and convocation at
Government Housc. )

Professor E."C. C. Baly, of Liverpool
University, gave a notable sectional
address on the mechanism of photo-
synthesis.

The fundamental basis of all life, he_said,
was the process whereby, in the leaves of
plants, * carbohydrates, = including certain
sugars, were produced by carbon dioxide and
water only.  Since the process was carried out
by means of light, it was known as photlo-
synthesis. Its mechanism had for many yecars
remained undiscovered, owing to the difficulty
of explaining how the large quantity of energy
necessary was supplied, There were in sun-
light no.rays capable of premoting photo-
synthesis as a single reaction.

As a result of protracted investigation in

‘| Liverpool, however, the cxplanation of this
mystery had been found. Tt had been proved
that the photo-synthesis of carbohydrates was
achieved in two successive stages, cach of
which was promoted by light. The first stage
was promoted by blue light, and the product
of this process, when acted on by red light,
gave carbohydrates. The sum of the two
amounts of light energy thus supplied was
cxactly equal to the total amouni of energy
required. )
- When the surface of pure nickel oxide was |
irradiated with white light in the presence of .
carbon dioxide and water, carbohydrates were
produced. The first product formed was a
complex carbohydrate similar to starch, which,
when acted on by diastase, gave simple sugars
similar to those produced in the leaves of
plants.  The laboratory process appeared
similar in every way to that in the living plant,
the only difference being that in the former
nickel oxide took the place of chlorophyl.






