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LETTERS TO THE EDITOR

[he Edditor dues not hoid himself responsible for
opinions Cxlbmssed by his correspondents. Veither
can he undertake to return, or to wwespmzd with
Me writers; 0], rejected manuscripts intended for
this 92' any other part. of NATURE. No notice 17.;
taken of mtany-mmas communicationsfl
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“me Raéiaufiiemants amt the Periodic Law.

I .111 crratef'LJ t0 Prof. SchusLer 101' the (-1“01¢qu
he has afforded by his ICtter (NATURE March 133,\Ic-r
the discussion of the Wide generalisatic-ns that have
been made with regard to the position of the ratiiou
elements in the periodic table, consequent on the
recent CXpCrIanIaI work of A. FICCI: and 0f the
thearetical suggestions of A. S. RLJSSCII and K.
Fajans. Ihe wh01C questbn is one in Which it is
Important II) there should mat be: any doul.t as to
the real nature of the evidence adduced. ,Pxof.
Schuster’s criticism of my views 011 the subject (:(JuI-i
scarcer be more sympathetic or hCIpfuI. and can only
result in a maturer outIook on this impeaant ques»
tion.
Chanting for the :3:ka 0f argument the possiniiitv

«of the existence of grouns 01 eICanIs not necessariiy
01‘ IdenticaI atgmic mas: With identi.211 Chemical pro—
perties and specu‘a, the only known dir. ‘ manner
In which the existen (2'1" the members; at the groups
(:01:Id be separatelym.. C0711nised Is radiouactive evidence
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in w11cm One member Is formed from another. net
d1rC-23tly, but thmugh the Intermediary 01‘ Other
Ciernents, p05; mg, necessarzly 9.3 now appears,
completely diherent Chemical properties. Hence it is
natural that at first direct evidence shouid be confined
practically to the subject of radio—activity, and much
depends upon whether thal. evidence is COHSIdfl-i‘fid real
evidence anproachmg experIant-aI Droof, or whether
It 13 regarded as merely nefiative in character

In the: firm: pIacxz. I admit when .I wrote the expres—
S1011, ‘unonseparable b} any known prance. ," I had
In mind chemical processes. It is unusual and iIIus—
tr'ative 01' the peculiarities of the prohiem that
I’CIa tIVCIV rough and partiaI means of physical analysw
t0 which Prof. Schuster refers, may be expected 1111i-
mater to 31169 d where tI’ most refinefi and delicate
methods; 0f Chem:caI analv31's mav be expected to faII
But so it is,at1d I agree vuth Prof. Schugter that it
shtzuId nItimater be possible: partially to separate hy
{1111'er physiCaI methnds certain members of the '0
chemically identical groups by 'v'11'tuC 0f the slight
differences in their molecuIar masses In mm, a year
9530 I 90111111911996. an ewperiment to try to effect a
CaruaI sepC.ration of the two 1112:313111ms Iw diffusmn
in squ.ion This case is 911 cx'ceptionaIIy Iavom’abIC
Gm: as; an aIteratiOn in the relative cancentration 0f
the I110 uraniums by onIy a few per cent. shouid be
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detectabIC without any uncertainty by radioactive
methods.

AIthough the. term “110nmsepa1'abIC’” I think C011-
notes present Inability without Impiyinf, necessamly,
anything: 93 mgards wh9I. may he possihie I11 the

 

 

future, 10, however, think IIsat there 319. good
”r11111313 I'c-z’ behaving: that tht- chemical 130m
s;:p.:11ab (1f 131e111e11tsoc:1upying the same place in
the ])€1’I€)d1(3 mmC is due to Ihe gemCmI Character fif
(:hernmaI methoés 1'1Ihe1' thzm thea state of refinCant
and deIIIaCV atta at any particular time. The
chemical 9.11.1Iysi3 0f matter has given 123 the periodiC
Iaw. 9113.8: I.ere is no case known of two 01' more
ordinarv CICm11:21nts with d9.1I'r13 to the same place in
the period . t9.bIC. In t I connCCion the case of
tha rare-Carth group of mements Is nee: aa'IIy Cm
CIudCI'I as Ihesr: CICants CCrtainIy do not obey I'hC.
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law Mthe-11: modificatiim. In aII other parts 01' the
table the 1111C is that there is only one element for
eaCh place and each place signifies a separate Chem—
IcaI I'Vpe anCrCntiath in a regular manner from its
neighbours. But now the radinnactive series have
shown that different elements, not news arily OI
identical atnmic mass, do occupy the same place, and
that when this occurs these elements possess identicaI

   

 

Chemical nature. It: is therefore an inference sup-
ported by the known IacIs 0f Chemical zanzaiV that

 

the single place in the periodic cIas ration GCrC nts
Ihe limits 01’ the analysis Of matter by chemical
methods, rather than the uitimate anaIysIs into homo-
1791190115 thCS, such 3.3 Is usuaIIy implied in I111:
L?OHVCHLIOHFII M

Prof. SchustCI Chemica-ai properties
Of these 3mm. eg1'c-up3 of r21di0~elements are
probably mare nearIy equal than those of the IongCr-
Known eICants, but claims that there
Interval betweenVCrV simfiar and idem
do not like the term “very simiIar.” It is ambguons,
21nd may mean nothing more than that the experi—
mented examination has been neither skiIIed 1301' ex.—
haustive enough to dIscICSC the. differences, if 3113'
exist. Unless this is the Case, I feel that the proper
term to use is “identical.” Otherwise the word
“identicaI” ought to be expunged from scientifir:
12mg ge altogether UnICss there is some reason to
Itreoee a qualificatmn being required by the further
pregress 0f knowIedge a defimte 3t3t0m9nt t311ght .n
he prefCrI‘CtI m science to an ambiguous 01'122. w I.Ch
on account of its vagueness must necessarily 1emain
true £017 aiI tim- ScienuiczstatCants can 0:11}! Cx-

   

  

 

press present knowledge, IncInu‘ing in this term
reasonable: inferences from the whoIe fiCId of such
kncwledge.
The term “chemicaIIy IdenticaI”

plied until after 311 examination not of 1.
every caSC,b11t in every 110.3.3i-3IC C936,:11'1d1n suifi
111mbers 01’ (1215395 to reVCaI the general IaVV' as 31§iIIed
and exhaustwe 91.3 1‘ 1-23 present art (1f ChmecaI analysis
aIIows, and. what is CquaIIy of importance, by the
use of methods for detecting Changes In relative con—
CCntration a3 deIicate 9.3 any that. exist. The example
quoted OI praseodymium and 136061231minn1 ought to be
more €101:er CX311’1I1’1CCI.’ITI1CCC Clements; pmVed to be‘
pm39131t. 9.5 50011 21.3 0p:-i1:a1‘1 methads 0f revealing their

sgpamte existance becamC known In the case of the.
radm—CICments the separate r:.diG-Cctive nature of Cash
indivxdual 0f the group 13 exacfly known, the proper-

has not been ap-
In

   

 

 

   

 

tion of eaCh in any mixture can be (111311 Iatively
evaluated. Iet they are non-sepzi b113, That some
mixture today may stiII be classed 2.5 a homogeneous
CICant because no means Cx’3I for the separaLe
Eden?Ification 0f its Cornpnnents dOC' not affect the
fact that some: mixtIres of CIC1mC11ts capahie 0f SCp91r9. {C
1antificatit3n are cheimcVII)? 11011—Separabie

DifficuIties of chemical analysis are often not COB»
netted WIIh the math Is 0f 3Cp31'ati0n at all, but with
the means of date... mining w 1CII1er 01' not a :3~2p211’z1ti0n
has been effccted, whuth. $11 the Case of the diI‘fiCnIt
raCC~Cart1 gmup me reIaIiver crude and. somCtimCR
misICading.
The suggestie-n, that In the d1.31"itr:g1’9(I.tion proces3

a mass equal 10 that of the ca p9. ti!“IC. {117-2710115137 Inst
may be picked up Is not a ‘.

  

9'10beWP on C. but even if
1t 1:; a(im1tted.and It Is Sinposed that parent and
produc: have the same. masc: 1t deer; 1101' aerct 3112
mew [hat tth 31C t In 3h3011tC1y distinet type
mattCr dismt-Cg1ating at diffemnt speeds and 111
Iain cases with expulsion 01 d1ItrCnt kIntIs 0f ravs.
The attempt .0 meet this; by supposing th9t the pa.—
ticuIar instability which (ICICtmI1es their future may
depend on then: p2st i3 equivaICnt t0 admitting the
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essential difference between the two type». Besides
it can he stated definiteiy that far any (me kind of
instability, er fer any one radioactive change, the
past exercises absolutely no influence upon the events.
of the future” The p tied of average life of an atom
depends neither upon how long it has ait‘ea :v been in
existence nor upon any other known condition It is
independent of concentration or the environment in
wh"‘h the 23mm disintegratesn These features of
racL active change are against the view that any—
thing at the nature 03" atemic synthesis is going n
concurrently with the disintegratien, or that dm—
ini‘egx‘ation is canditioned hy the drain of energy from
the atom by radiation, as is 30 often affirmed"
The mess of evidence that has been ar‘r‘uniulated

that different ‘ehements have identical chemical. nature
is not L ccnrately described 35: pt: eiy negative in char-
acter. The statement that A is nonuseparahle from B
is negative in form only. It centains explicitly an
infinite number of definite positive statements that A
is separable fmm C or D, or any other of the
hundred or more known elements, or any conceivable
mixture 01‘ them, by :‘ ethic: methods, which are
exactly indicated by the statement. It is not necesn
sarf, that A and B should in every case coexist, though
in certain cases-mthe two uraniums is; a geod example
—-they have never been obtained apart. Mesothorium-
II. 0, inariiy occurs free from actiium, and the
putting in of the latter substance is a voluntary ex‘
perimenta} device to show that once mixed these two
elements; are Che icaiiy nonvsepai‘ahie. The complete
chemical nature of either, 0r of any other of the radio»

could be dee .bed in detail aéz initio, hut
_ :xve form is brief and complete.

I do not think there. are weaknesses in this part of
the argument. It has been a siowly growing them-
reticai development, and 1 d0 Chaim for it something
approaching experimental pram.
As regards the view that chemicaiiy identica! groups

of elements have the same spectrum, this admittedly
I put forward. on a single case, that M ionium and
thorium. it rests entirely on the validity and
generality of the a and 53 my change rules, but, if
these are true, ionium must be the direct product of
uran.ium-H.; its period cannot be less than 100,000
V ars, and5 its proportion in the preparations spectro-
:> apically examined less than 16 per cent. and to per
cent. respectively” Any other view requires the
assumption that one or more a ray and twice as many
[3 my changes remain to he discovered in the series,
and it can be, stated with some certainty that no such
Changes remain unknewn.

Frankly, I do not expect Prof. Schustei' or anyene
else to accept a View of this kind, put forward on a
single thread 0f evide The value 01' the view is

* that it suggests definite new lines of work,
fiiificult and costly, but stili experimentally feasible.

Pref. Schuster points out that the members 0f the
thahiurn group, for example, ought to give the thal-
lium spectrum in absence of thaliium in the materia].
The hatter condition is easy to ensure. But the case
is not a very favourable (me on the radio-ective side,
:23 therium—D, the. best example of tho gmup to select,
has a period of average life of only 45 minutes. The
(age. hm?» r, might be within the resources of some
radium igs Lite.

Since Pref. Schuster made this suggestion, i
gone into the experimental feasibility of g '.
evidence of this kind, and have decided to ceneen rate
on the se of thoriumuX, the spectrum of which
should be identical with that of radium. It is a par-
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ticularly cruciai ea. , The spa .trum reaction of
radium is ex-z‘ giveiy delicate, and the amount of this
etement can he easiiy evaluated in quantities

NO. 2264,, VOL, 9t]
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oscopically
but

than can be spectr
i work is complicated,

thousands of tirn
detreted. The
real}; X(I

 

hem
)tionaliy favourable and. elegant.

Mt otherium-I. is neri-separahle from radium, and
radiothorium from ionium, the parent of :‘aeium; so
that radiothorium is grown from ionium—iree meson

   

  thorium it can he p1. fled from radium to any e .
and left to produce thorium-X. Naturally, however,
the work Wit} require some years, but it should he

  

      
  

within the resources (3f the individual inves igater.
At the same time, it Wih he p("Slbie t0 try during
the course 01’ the wark a iarge number of similar
cases, if a suffi‘ient supply of the primary materia‘i,
mesotheriumulu can he obtained. This inference as
to the spectra Is purely a personal View, and is to hn
taken mereiy. as a suggestion unfit further evidence is
forthcoming. But i would not have made it if E
thought it inconsistent With any known evidence.

' FREDERECK Sonny:
Giasgow ffniversity
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An: Unknown Assyrian Anteiepe.

MY attention has been {hr cted by the Rev. A.
Paterson to a piate in a portfolio at photographs from
Assyrian, has~reiiefs published, at Haarlem, but now
out of print. This plate represents a bas~rehef in the
great hell of Sinnaeherib’s palace at Nineveh, and
consists of an upper and a lower porti-zm. The Eatter
depicts the monarch in his chariot, while the upper
owe a reed swam? with witd animals“ Thi wamp
believed to be part 01“ a pieasure—gmund made by
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Sinnaeher‘ih in the neighbourhcod 0f the palace, into
which wild animals were turned. It is divided in the
has-rehef into an upper and a lower portion. in the
left—hand corner 01‘ the lower half is Shawn a wild
sow with ; Zitt of young, as they might appear at
the present day m
the reeduhrakes 0f
the Euphrates.
The other animals,
are three rumiu
hams, zlheut half
as big egain as
the sow, but with
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     longer The
two the
upp: 'f of
the q. —— of
Which one i? i‘ri: g
d.own——are hom—
h 5:, and therefore
females, but the
third, in the right—
hand comer of
the lower half,
Carries spirally
twisted horns: rem
caliing those of
the African kudu, The ma e ?ntegepql tn the hei-i‘clief of Sinna-

. A \ -i (menu S bwamp at .t‘umeveh.
nyaia, and sun—
tunga, although not corresponding exactly in
curvature with any of them. The tail is rela»

° tort, as in the nyaia. The buck istivelv s
1‘ ;pre ‘ented with _ head down, nibbling the stem
of a reed; on its body, in addition to parallel lines;
representing the ribs, are certain patches, Which may
heintended for broken oipces of seeds. These animals;A

 

 

   have been regarded deer, but the bnek carries
horns, and net ant] :, and antlered deer are not
inhabitants of reed-hrakes. On the other hand, such
situations are the resort of several African antelopes,
notably the ‘itutunga, and it therefgre seems prae»
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