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C?n Monday last was publi,hed the 
adares~ prepared by Lord Rutherford 

h. hon. for delIvery ~t tne Indian Science Con­
the h05- gres~" of which he was io have been 
;!porter: pres~dcnt. It serves to remind us of the 
• to stay tragIc suddenness of bis death. follow-

1ty-onc lIlg a surgical openaLion, on October 17 
mediate la~t year, but it alfio brings before us a 
)lunt<:!.ry bl'l~[ survey ,of the astonishing results 

)remises 
nporarv 
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, 10 get 

\vith by 
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which constitute the crown of Lord 
Rutherford's life work. 

The experiments themselves are 
scal'ceiy morc: :::Ul"prisillg than the fact 
that. they should have been thought 
pOSSIble. When wc consider that those 
of us \~ho 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 structure of the 
atom was sufficiently daring-it is 
remarkable 10 rcneel that to-day we 
arc .d8Cp in investigations of' the 

leers in atomIC nucleus, which is minute com­
lot pcr- pared \0 the atom ilself, and arc build­

mg up atoms (md taking them to pieces 
almost as routine work. 
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AN "ATOM GUN" 
These advances .into a new world-for 

~he atomic nuclei offer as much space for 
mtellectual adventure and speculation as 
the world o[ stella~ universes which 
Herschc1 threw open to us-were due, as 
far as any gr(>at advance can' be due to 
onc man, to HuUH~'rford alone. This is 
not to undervalue the servjces of his col­
labor?tors and colleagues-men like C. 'f. 
R. Wllson, who invented the cloud cbam­
bC.l'. which renders viSible, as a trail 0: 
ml:~.ute dl~oplcts. the pat}: of a single atom, 

.lke E. O. La ~who has inventecl 
""~.lln;l<,nl'OUi·r •• ,,v<"nh'n"'·~t.Uo •• 4"'c"'-_"'''·''''''.1..1 -----­
which, with its fifty-ton magnet, fires a 
strea~ . of particles rwith energies corre-
spondtng to several million volts, 

It was Rutherford who Orst made clear 
1he behaviour 011h(' unslr..ble atoms whie;) 
we call radioactive, and who in this 
way cluc:da1cd onc kind of alomic trans­
mutation; it W,-lS Hui,hcrforJ who Jir:;l 
proved t:l~H lhe atom h:Jcl ~\ nuck;1\" struc­
ture, the nucleus being the controlling 
cenlre which determines the mass and 
ehcmicnl bchavioll1' of the atom: it was 
RuU~erford who first dt'arly demonstrated 
t~le lmportance oC .alpha particles, the 
sln~lc atoms o( helium fired off bv cpr~ 
tain radioactive bodies, as agents for 
attacl~ing the nucleus, and who by ihis 
means dfccted UH~ transmutation of nit~ 
I'ogen a~oms into cxygen atoms; it was 
n.ulilcr[on~ who Insisted on the r.r.cessity 
~or p~ Jtiucmg ~\Vift atoms artiflcally, that 
IS, Without usmg radioactive subs~ance$ 
as a source, and who initiated the build­
ing of high voltage installations to fire 
charged particles with high energy, in 
much greater numbers than we can get. 
with radium. . 

In Rutherford's laborotory Cockcroft 
apd Walton ellecled lhe first transmuta­
tion by th~ he,lp of these artificially accele­
rated pro.lE'ctIles. The whole historY of 
the new alchemy. the changinJ?; of one kind 
of alom 10 anolhel'. lllay be written in 
terms of Ruthcrfol'd!s work, 

TIlE NEW CHEMISTRY 
With llwsc. expcrim£'nts o( Cockcrqrt 

and W;llton 111.1 n:i2, curriNl out uncle'r 
Rutherrord's p.Uld~n('c and inspiration, a 
new branch of SClence was begun, which 

Continuod on page 16, Col. 1. 
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STRUCTURE OF TI-lE A TOM 
lain types of atoms which' did not hav, 
permanent nature, but spontaneou: 
chan!:\ed, giving out a radiation in the p 
cess, Just lrke ordinary radioactive bodi 
These atoms transform in a relativ' 
short. time, the process being practica 
over 111 a day or so, so that they' are 1 

found in nature. for any formed at I 
begmnmg of the world haVe disappear 
long ago. They may, of cours"", be 
con "tan! proe,,"1i or l'tJ1'll1tllitJlI III Il' 

Continued from page 15. Col.' 7. 
t;:::; I have ventured to call the New Chemis­

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

In the New Chemistry we change one 
ldnd of atom into another, the old dream 
"r the nlc\l1!ll'\Ate. 0,,\<1 'h1tH l10t 8" rar 
~~~il N\ltll1l1~il'l\i.hj1rrlt i Ililt. ~lRllllli'S\\I\1;1 ,mrl1ih \WiII .\l8Hli\!\I-I~,\V\( \I\,(lln'1\ ~\\\~al,:I~\lll' 
quanti les 1l1VO veIn are In u t;, .c ~. \Ua 
small to be weighed, but the IdentIfrc~­
tion of the atom, by modern methods,.lS 
no less certain than it would be WIth 
larger quantities.. The work .of atom 
building has been partIcularly VIgorously 
and successfUlly pursued in. America, 
espeCj,ally by Lawrence and hIS, school, 
with the cyclolron. . . A discovery essentIally connected. WIth 
Rutherford's work is that of artlfrclal 
radioactive substances. In 1934 Cune and 
J oliot produced artifrcially .. by the kmd 
of bombarclornent already menllOned, cer-

,1i1TAm,m A.Nll.t,iwiO'JI",i1 
ofll~l1'ptlb\\\\\lm"i\tl,\\~ljt!i'i\ ~~~lbil~\, ' 
small to have any' immediate 
importance. The scientific signifi 
this ',atomic work can, 'however. 
be exaggerated. By investiga 
various transmutations we may 
discover the laws that make on<' 
atom common. and another very 1 

kind of heavy atom (lead or g< 
stable, and another kind of hea\ 
(uranium or radium, say) unsta", 
may also hope 10 learn why the dll' 
isotopes of one element, that is, the ai' 
of different mass which have the , 
chemical properties, occur in such dW 

I have stayed too long in the low­

lands, 
La,pped. in their murmurouS dreamS; 

ent proportions. We may· hope to oht 
further light on solar, physics and on 
origin of solar heat. Thq possibili' 
are . .in fact, ·too numerous' to· be )'" 
here. Even to the' statement that the exp' 
ments have no immediate praeticI<l 
portance we must· make an except: I have drunk my fill of their beauty, 

. . Their lovely lingering streams; 

With' ever the lull of contentment 
And never the sting 'of fears, 

With' ever the languor of slumbers 
And never the hush of tears. ' 

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

cheek, 
And. the strength 01 the hills shall 

absolve .me, ' . 
The voice. of .th/;!, hills.shall speak. 

ARTllUR' L. SALMON. 

*** 

Lawrence. using his cyclotron, has nr 
a radioactive isotope vI .sodium. ·v.,h 
reverts to. magnesium, -giving out ra

l 

tions in the process. (The quantity wi' 
is made is nothing' like that in \Vh 
radium can 'be obtained. but the tre 
formation is so rapid compared to that 
radium (15 hours compared with 2.1 
years) tbat the activity. while it lasts. 
coml?arable. Already the manu.factul'l' 
radiosodIum m quantItIes sU[hclent 
medical purposes. to which it seems P 
ticularly adapted, is in sight. It may" 
be that producing artificial radioactiv 
a'branch of the new science of alom'bu' 
ing, WIll soon be'a practical undertakin 
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TIMES SATURDAY JANUAR 

'{ FUNDAMENTAL BASIS 
OF LIFE 

.. 
PROFESSOR BALY ON THE 

ACTION OF LIGHT 
FROM OUR OWN CORRESPONDENT 

CALCUTTA, JAN. 7. 
This morning saw great activity in all 

Sections of the Indian Science' Congress. 
The Indian Chemical Society and the 
Department of Psychology held their 
annual meetings and gave a luncheon for 
the oversea delegates. In the afternoon I' 

there was a party and convocation at 
Government House. 

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 
hy means of light, it was known as photo­
synthesis. Its mechanism had for many years 
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 promoting photo­
synthesis as a single reaction. 

As a result of protracted investigation in 
Liverpool, however, the explanation of this 
mystery had been found. It had been proved 
that the photo-synthesis of carbohydrates was 
achieved in two successive stages, c.ach 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 
exactly equal to the total amount of energy 
required. 

When the surface of pure nickel oxide was. 
irradiated with white light in the presence of , 
carhon 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 lahoratory process appeared 
similar in every way to that in the living plant, 
the only difference being that in the former 
nickel oxide look the place of chlorophyl. SNO
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