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e ol an sble mimd taking advancage of the faets
l Cperies e al [HBE1E,
£ ¢ ot pnorpriing thet Laseoor’s book lew been
e Thaaggh Lavmoor was 4 profoumd thinkoer,
'_I”.,- achioved any ootstsnding bosic result and
'_ Jeek o relatively 1ittle mfluanos on the v
v lamwmtal theory., Much of whot was most
EAciher and Masgtor™ [the ‘Larinor rotation”,
thor oomtributions  too electron (heorv) e
i hasizén ElLI!J“H]'ll:{'] elarwhere, andd |_'|}' k1 DI PR
wppely el of date, owig g the work of Lorentr,
L nenl Einstain.  Moveowsr, Larooe’s aamofol
" tha Jwstorical l:l}"‘-'l.l.'lll:lflll'rl.l ol iz subgect.,
g T of ita difficuslt Sl i, ke Pusiy
I g For Bl whee laave benefiiogd b the elariticn-
schiewved sinea. Evershe best minds have found
wabor ] Matier™ indigeetible ;  thonsh Bohe
L broim 16 the 'Laranr rotsbion’, which L ek
w=t by applying i to  quantized  clesizon

——

ST ;_||,|;| ]IIHI Eul.l'l:!. nf I,]'n-'l ]uul}‘ H ] ra:gu'.il;l,:?_{illl_rl
tath historical acl cortemporary ressons.  First,
ves A measterly analysin of the history of Gdans®
i abomie mntter to the mecraesopic slectris
gmmam p aond secotudly, b shows (thourh e did
krwrw 1hiis hitnsoll} how far his mind coafd reach
- owenrds immacs which are still obsoure aixly voars
oo the basts of the facts and theories of 1895
angly mterpreted in torme of londamensal phoyeval
cap, This second nspect iz the ome with which I
fepe comcermend - Aether and Matter® as evidencea
it & pareeptive application of beae eas cun ok,
ol sslablished thoories.
[lare = b sl to descrils the Geds and theories
1588, The fondamenia) pdess whoch Lo
-_;.5._\.'”] iR, et g Sk O 1'||rJl';lr|i,g'|:|{L:.-' b
aevmsmd in five antitheses @ sdomie diseontinoity |
wrtnsrapis  conginuity, matiercleriricidy,  scalbe-
R | ||n.-||"'|'|t|l:n-3|"8:"7-ﬂ|‘-f_rl'.| -:l'.r|||,a.|:|1'.1.' e thes meucTo-
im. chiral non-chimal phonomens. and reversibilicy)
veraibility. By using these bdeas to analyse the
of the time, Larmor wos Jed to plentife the
dirmg iwsues, and to make eonuments oo them
1 are =till valid : the need for a charnctoristic
ah providing  definiteness of @eale o sbomie
senry ; the exastence of pore mumbers of importanen
¢ findumendal theory 1 il eole of chitel propestiv: ;
« vampatibility of malecular indetormineey with
Ko ol et
10 24 ke L tust Lacmmdr eonid wmsa bisic principiod
ware g Ffur ahead that has led me back to MAather
il Mutder” many times during the thiry vears
then e pas mounbers sad the presenee of
wiral bt in atomic theory hegan 1o recoive
mlpread atteatioe.  For while in 19640 wo fend 10
silor thees fesoes in terme of the characteristic
varied of the twentseth contury (PManek's oo
. relativistie invarinnee, guantizsd fiells, new
_'"'I:i.l:llBF, i!;d:.:l i 1K} Tarrmor resched them from
ey gnwegal sonesderations, which in some sense mge
st heepor.  Thus semething ean be leaend froem lus
vhicvesnen, in recognizing the importanee of these
T s,
[ will now consider each of thaom in tuen.

Mead for Definitenass of Scale

Larmnor wus the firet®, known to o, o onsnsslo
1 Isfigdy the princple that to sceount For dhe
mitemess of scale of material bodiss and of theie

mulintione atomme 1F||-w|-l1.' remst contuin af lrast one
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I:I'Il"l?r-"\l-l'l.l- with thoe dimsensions of a3 Innﬂﬂ;.\_ or the
epuivalont. Thess v not his words, but thay expeess
b idoa,  {Eddington, in hiz “Fudamencal Theory™,
P, o 16, called sweh gyatoos ‘seabe-flxmd, as againes
the scalo-fron systeos lacking any auch length. )
Larmar rogarded this nocessiny for seabe-flxed stormie
RIS 1S o aspeed of dhe more gerneea) prraz ey
ol reconeiling the discretanras of misterinl strnetburs
with the eontingrty of felds, which wis {he main
theme of his bosk. For convenienca [ shall call the
above resymition “Larmee’s prmeipl’,

He uaed the methed of dymarien] similazity to
show that ihe use of point obetrons and elociric
Aoiiares |3|'_|A||||Ji:|;3 ol y o 5% m |':'|'|'|:' m“n_plu_ st G
velorities) Jod 1o & “deficieney of definke soala".
any weady systom of swh oleotrons boing altarsble
o any ollier hnear soale, in seeordanes with the
sizilanily properiy of all scole-frs systems*.  Bug
“this indefiniteness of linesr seals in s moteriol bl
crruet exist”,  Lawmos waaasoned that this indefingta-
ez gk b eliminated in vorions ways, by intradue.
iz e the wa (2) a finide sise of the clecteomn ;
(b} othor remdeal torme imporbent st amall distanees ;
or e} mcipong dopendent on electron volosities—all
of whieh methods are 00w in use in rolativistic
thenries, though they may not be dirsctly relevant
T the strwcdure of matoerinl bodies,

Hu did not. anticipato the osmin geale-fixing methad
which proved neessanry ; e mbrodustion of a new
ronstant &, representing  discreteness of action or
angular momemium, which yvielded (woe clases: o
srale-figing  constants - (@] in combination with
(T} aml o, a statistically unigee wave-lengih L,
which is & fanetion of the temperature, through the
uap of the dimensionless group (o) ; amd (&)
in combination with €8, m amd 0, & sories of bages
lngths, defining (with numericsd (actors] the scalo
of atoms, mobecules, amd charaoteristio optical ami
Ill.IH:r 'I'JL\"-]llmhﬁ_

YWed the Fuet thad Lovmge dpd ool &:L‘j,‘,;,i,],qlﬂ'\- tha
dimesmiong of tha Tl ¥ R AAcws noirt Bosron,
the interest of his prineipbs that o sele-fxing constant
ahsent m 1898 is im!ig]'mnn.rl.hln. For baoth relativity
theory  (by  omploying combanations with o for
eampile, ofme?) and gunnium theory [by introducing
A and powors of the fine-stroctore constant} aes
‘nctilvntally —as we sy think—achioved precisely
what Lasmor asseried wis necessary?.  Both theories
wrbn Alwinee wntres] Yowertha imte Frnds
emital thosry, woed all the ampirical deta by which
therga theorios are supported  voproseat  scols-fxed
phoisemens., Al the gusotum ami the rolativistie
mdifications of clasmcal theoviez are necessarily
senle-fimed, sincs by combanang aitlar & oF ¢ witly the
‘olagsieal’ eoretants GO, o m, natural leryrtls aes
inrodueasd into e Jaws.

Thus i a special, bt instroetive sense, Larmor
evipgdit fre ol thee unconsoious Faaber o Cesdielh-
century physics. For Larmor did modt koo in what
manier fng principle would bs aatésfied, nor nppacently
i pither Planek or Fometein know (for they taees
refemred o this interesting faed} thust the two theorics
they had initiatied both sstisficd & single principle
lrerrrinaiavtis | (R4 Tarmor 2 that fundemental t.}m-rrr;n'
maed b peabi-ficed Indead,  twondioth-cemsury

imteraBirmea®

= The followiiy actalinn i el = 4, elovbron odwems 5 e, elssbnon
wasa ; M, pobom mans ;T welneily of lght | &, Phosek’s comsdant
£, gravilakiomal tamd = K. i T, sleclube
demremature. Alia Fa thafacteristie elecirom welocitiee ™ abome @
Lo, dismmeter of any atmm or mokeeole o 1 wevedereth of any clars
arseriatic optieal redistion ; fm, wave-lengih of the maximum in the
lnck iy radntion w5 = Bes-abroetore eomstant.
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]'\h:.'hil'H has
inirol

Lo, Ha  paich 1
Fhiyveies hos done this
LU . but many times @ by discoverig b, by
employing relativisiie cormections. amd  finally by
disrovering partickes to which o sevic: of theoretieally
nl'll;'ll,']l.l‘.\,- TiaRes Imwe T4 D e o oaler Lo fix
the linesr seale of their respeciive ficlds and orbiis.
S the rnestion ¢ Why dacs contemporary
fundsnezntal  tha W |':||E:"||lx' 9T 7 S | |"|~.'|_'\.' the oo
lengih ihad s neccesary bnet very nany, e metion
i which are {2} powers of the fine-stmoctare constant,
el a1 the pure purmbers roladoe the s spsecismm
of Ul elementary partieles T This keads us to the nest

'|-::-;r||

AT

Fundamental Fure Mumbers

It ]'.I'Ih _:!H-'u'|| cledr L4y 1 L. ‘.'r||||' _'\‘lll.\.'[ﬂ-]l, il-ll_“""l."'ll}-_
ihat j’.l‘h:L'm.".,-e 15 prirnsrels arveernasd sl parseeieal
ratios, ol Larmor’s interest in the dimonsionsl
wipwots of fundamental theory, neloding the ke
existene: of ceriain umiversal comedanis (e W, o, LEN]
arnd the suspected cxistenes of others [mass of positive
particle, charncteristic eleviron velocitses in atoms),
I | .flil:ll L i h-l]l:-'l.TLC&h‘lll u.:'ll"lzll\'l,'\-l'“l,lllﬂ I 11'||' |-|]|'||‘L;r1|;11-
tiom of what nre to-day recogniesd as functions of

three  fimlarosental LLETR L i kR il the  fir
stretare constant {2} the ratio  electoon ) proton
minss @ [ the vatbe gravitationn feleciric setbes.

Laarrnr dlidd (ATHIFM af O R, A L H.“_ '|,III' |-|J|"||.|,H.-
mindal pure numbers now known, such s thess of
the particle mngs spectrom, the eatics of the lives of
the particles discosered sinee T¥32, or thase ariging in
tclear and high-energy svstems.  Hut he sdentafied,
wnid wsedd in arpesmis whach aee stall valid, functions
of the abovo three numbers tea vears befors Ensedoan
(1) direeied attention to the importance of the
dimensionless  growp efhe, and fwenty-five yenrs
before many  workers - Eddingtor,  Ddrace,  Miloe,
Juordan, ami others took oup the stady of these
Fiarlasmonial |"'l||'::|iriqu'| i ke Es |;|!3!"__|- aFwErila |
Thas achsvsimemd. desorens @il o, Bok aFLlr feir 1l
sake of justice and the historieal recend, bat ale
becntise of thes |'"|u|.|_||'r||.;_||||-! -\.;'ul'ﬂr;"ll'l which S T
e rman - Fow conld Larmdar i|||"|1[|1'.l. AT FXEIRREEN
aof the fne-srecturs constant before & was ddis
o ¥

The Fine-Structure Consrant

Young had made obervatenal estimates of both
meazratudes, it wies possible for . phveicisd o meditate
an the méie of the wave-lesgrithe of tho radsation
from  meaterial systemms to the dismneters of the
‘molecudes” of which they wrere composed.  For
exarnple, Canehy supgeated that the ordoer of magmi.
|'IJIJI' ||f I]:u' -c;n,'\-c |'_|f "'||:|-|:-.||:‘|":'|,:|||-l-c' |||;p:E|'| s imifrreed feom
disprrsion propertics, bt this proved wrong,  Alter
1840, when the eonception of electrical particles wme
bring rsiablished and the empiries] dsta werns mons
rmlinble, increasinge attendwon wae pad o this i,
Bt Larmor wiss probably the first to cotsider b in
1 higind of df il ATIRLTCTES .'l'|'lp|.llH|. o thie
thewmry 0l elertmins POVERE T A electiEmagnet e
ermLinnam.

[ sar riner &fatin] [ 243} ihad “he WY shTiking fiset
thai the wave-lengthe of e radianl vibrations of
imadeeales [in which he includes atomes] aee aucl larss
mulliples of their dismeters has abways  ineerbod
.-;\:“[H_n“ﬂ;'l.n_ v« o Uy L ||_I,'||:g|.|:|il.1gh,'| |'||1'||'|"|'|1|i|'\ll'| here

-."I J‘u T I] -R ]T: ]ulh.' 2'_:-,, |{3{|ﬂ

YL, 18m

\.":Iu]:l\l":l.'l'll Irachation from mpjr'l'llr :.|_m\'in= &l
it invalvea that thae arbrtal velocities of the olpe
arer ahoarl af the mane order of smallnegs, papp.
b 2%, evmpared with the velecity of radistion, ag
L anokeealar dimensgouss L'-'.lrl'lEHH'l.l with 1hp -
lengrihg™, O :

.|-'ﬂ'-: = EGf:'\.
o the oot

whith corresponds
melation =

meckhingg, "

A, Vil = B Bilxtme
S =

Bt -

where A, B, . are numerical factore which
fumtians o £ LA i by -
Thus Larmop correctly recogmized the existenm of
a fundsmental mire rombse, mvolved m il
systems, which (wrth small muooeeieal fasdors) s
determine the atise buth of chareetarialic b
sl of charioteristie velorities,  The UEETIFen k)
fadcts bl hhin to estimate this peouwirical and ke
Edsr ratio ms of the onler of 102 MoTocwer, hae
gava the cormert venson why F.fe muet be
since e energy of orbital groups foving willy
greater Apeeds wonld  be  through  time xum.]t.
desipated throwgh i . &0 ghat guch :
bl net be permaneni”. In faet, eon 4
Thihr's statement in 1932, e concept of stati
states only worls bicanse & < 1, anel the irangtigy
coeffichnis thorofore small enough to e nesdigihs
in o fored approxcimaiion. i
Elpeawhere {p, 3846}, Lanmor arpues that the ntems]
enerry fu m of the stom may be scparated foom
the ety of the radiation, “for a disturbance in the
aother cun dravel over abaut 1P dmmeters of i
miakeeule during the period of & single vibeation™.
The radigtive mode]l an which Larmor haeed thia
wnalyms was that of syetems of cobotal negatihe
electrons the net redintion of which wag delermined
by tler dotal resuliant electric plarity of the atom,
Thongh th model e been discarded . the divesn.
sional relations wederlying Larmor’s srgument vemasin
vilid, Wa mall the ahove vatio the 'fine-strrtee
constant’ for reasona connectsd with  relstivieie
dynamics, but. from another point of view tho nasiei.
tinns of this name moy o mislending,  For Larmor's
argument. eruphasizes thad o may be rogacded as &
pevmetrical and Kinematic ratie, n retio of g
amd of velosities, it whieh mnmes ok 'l'n.lhli‘-" prcanids
anly when W = neeespary 1o compore eadintive

ALk tase Rl jarulasig Woglde  suipigar Bl
nthar particle processes,  Laroor's model gave the
rorrert. dirensional relations, bat oo model s yet-
known which can acoount for the eanpdricel vidhes of
thiz vatic, Whils Larmor's principle assoria that &
ratiral length is neearsary in atosnie theory, it doss
not explain why ome is not sufieient. ;
My conclusion i= that it was possibla for Larmoe S
1o idemnify the fAne-strueture constant before b owes
digroversi beeanse this constant has  geomesrical
and kinereater, as well as dynumical, conseqgoe
This sugpests the porsibality thai a peormetscal
kimernatic interpretation of the comtent may ons dey
halp o {hrow light oo its ovigin and wnlee,

P ETEE

Ratio Electron Proton Mass

In a diseassion of the Zeeman effect (p. 241
Larmeor fivst assumes, for simplicity, that efm
the sarss conglant value for all the alectricn] pactis
mvolved, amd then shows that approcimataly




une 25, 1960 .

. rapadly ndeing R r—
batal velocities of the ;
orilur of HL|||'|_=||;-|'|1_“.
vl

Lo [

A

ans emnpared with (ke Wit

G - T

s ths CRIEAFLL I LT PR

FETRLIATE e |
nurnkbrers.

Iy rengnizsd e TR R

Tactons wlye];

wmber, involvad s [ T
al factoe 4
ATLE it o
The cxpusi
Sronetrmal wi] |,
oidur oF 102, AMimsiver, 5,
m why Fele mus lw o
arbital sroups e
bir  through  tionme
limtiom, =0 thed s 1
wnt”. D faet, ok
I, e vonsept of spar
winad £his
I Tds

a-Timi

A ITHEE A thent rlws .
atan may b s
e, T clipturbis
- abhout 0P dimmiern
1l of & simgle vikea
on wheeh Tarnwsr |y
ysioma of ocbdial
iom of wlieh wes o
rhectrio polarity of 1]
F been diemrded. 1he o8
& Lixrmmor’s BEE sl
vy Tatin thoe “lineain
retexd with el
ther point of view the
Toir irvaslenis !II'U_" For 1
hat = may be e

EUH

ke rrbio. & ora

Fiirt rravss ke o

. Larmdr = anealic]
utions, bt o
nt for tha e
WIE = jE2 |t||3'|]'.\|l' IEEEET S Ty
ey in Atoamae thear, - ) ee
st Eefficiend .

LT WS r‘-\.n-\nllll-"
jetarpe constant b
& Constant e
p advmaermical
dlity thet o g
of the comsiant oy o
i origin aml vale:

‘onPraoton Mass

The  Feonan 4o
For sirmpicity. 1Hiar
For mil b ohectpie
AT T LT

s R

. hryg
v ool radiating, 5. e

Tune 25, 1964

e 4730

oo result will be adstained if thers are addiiionai
" ereles for which e i emall in soparisen witly the
. frr all thie odhers, W 1y fire axarnplie
ppose Bl clidnmes 1o bo the sume for all the s,
the effective mases of 1he [Magitive oibes 1o he
puarisd with those of $he negative ooes .. L
g 0f the positive ones will be the smnller,
rarly @3 tho rtio of theor mAasses.”
wnng the 18908 values for o weee becoming
skehle from varions soirces, first indireetby and in
o from direet messurements ; ¢ had beon estioe.

{ ooy 1870 otvwards 3 and the mases of atams
1 heen determimes] Trom 1875 an wimrds.  Thoes 5r wna
soral durrisig the TEWFs to infor that positive charges
w pmeoctitod with mueh Jerger mnssss than thas
the megative eloclror.  But it aecms that Larmor

on of the first wo develop dimensionsl arswments
ingr the Tadio |:|rx:|_,,|-|_|r|,.']:q-u,-.r_m. i, Towdeed,
Ented thi: conditions undor whick the med s
heavier perbicles can be neglemiod velativelv i
w 0f electronz ;  fir exompls, in ealealations

e i i cffoch, in whickh tlee infuenee of thn
w liohl &5 tresded as eopEivilent 1o 4 unifarm
arfrar”) rotation 7 the sysien.

The Ratio Gn.wtatiﬂnzl_,’[hac:ric Actions

rar was intereatend in the wealness of mavita-
relativa Lo electrical actions nnd jn U ey
fis om 1hes ]:-r-.:h]mu ol g uanified l.lvu-.r.r uf £l twn
e En this connexion e pomsd the fiusmstion,
the linear cquationz of the Astlor exnet ™
Clerk Maxwoll's squations e linear, o]
4 it bz 0 all kinds of sadaations aee 1o trovnd
L the shme speed in the oolestiol spaeea’, Tt
wor meted ot the theory of tha propagation of
s involvea the negloct of torms {mormally unnh.
aihled ol the order of 1he squarn of dhe ratio
wdar velacitive/velocity of sound,  He tharofore
1+ "Why ihen, should wot relatively minute
i Like gravitation be iovolved in similar
lingar tomins, or terms involving diffeesmtials of
seronders L cwhich are s insignificant compard
a the main, | ) lincar terms a8 & o gravits.
0 between two eleetric svetems eornpared with
F | electric foreca 15
sonngiders the difficulties in this ARERrnpEion, amd
~ts that the smalliess of the optiesl Qizporsion
i1 mienhs v
T Umay Be estmated by coqopearing the eleetrie
© butwoon twe wme with  their  ravitationad
#hion”.  Larmor's conclogioen, on the basts of
s availuble 4o him., wis that “thepe iz Ttthe
- urged in favour of leaving thie loophale for
“iplannsion of gravitation”, Thiz m eenforesnsty
doubts that e el others (for exsmple, A, N
head) folt ns 1o whether & hotorogomeos oon-
M, witleut gvere pestTietive concditions, cas
a sufficiently stable basis for & thesry of
e mnAsirements, thats @, for the abesreesd
Tlalve conRistamey  betracen Phenomena BT~
nspars nnd tine,
wevdt that may be. wo are toalar no moro
“n than Laernor wie whether or not slectrical
E 1 Lo Lhe roain terme sl rmecicational
lnal tmes oo mon-linear finld.

s Fremn P i

Chiral Properties
B omcgion COn Dwvnamical ond Waterisl Sarim.
T olp. 140) Larmor considers the IR
ies aof eheetrival syetorns wnder two Lransfrmes.

__—‘__
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vins o Hme reversal, or the mibstitubion of — t for

fo ol owirror reflesion, or the substitation of — "
bisr + o inwarinnes wder changes of linear sealp is
trraded elsewhers (pp. 176, 132), He is particuinsly
interested in chival® propertios, snd disousses e i
several contexts (pp. 27, 142, 208),

Larmar emtors into o cbaiibec] annlysie of tha in.
fusmen of inotion relativaly io the asther on chial
propertivs, and diszsses (e conmesions hertwisnn
chivality, reflexion, sign of electrig {'hl,l.‘l‘g'el magmeEl
fiokds, and aptical rofation properties.  Part of hi
Argmemt wad challeemed ot the time, o it i3 oo
largely supsimsedod

Yot even hore Larmor's faeisht s eemarkshls,
O exarple {p. 27) will suffice : *The duality arizsing
fromn U assurapdion of two kiveks of elesizans, anly
differing chivally so that one i the reflaxion of the
ollier inoa plane mitror, will peesen tirthing atrunze
L those physicisis whe rogard with epuaAnimty promn

tha g eaps 0f the possbde existenes of hoth
positive amd negutive matder”. This was writtan in
1548

Aramic Indeterminacy

Laasrwn divided physies inte two reloted roalms -
[p shes fundamental  “noloeulss” prhsrtiormenn {Fawr
alled ‘Atornpey largely obseure to him, whers -
credesiens plays & basio role ¢ and 55 13 “meckhanies)
phonomens of the mscroseepic smoothed-ons BYTEAD
of eloctromagmetic aotions in the sether. W balisved
[at least until J808) ithes the teus connesion of the
two realms would b diseoversd by interprading
fumdarsental clectrical particles as knots, foei. on
amdall regioma of strnin i the asther, Thourh this
fiviabel for particles may seem naive to-dey, his clariy
Tegarding the logicad and matheonatieal inter-rolatians
ol adiero-  aml  maeroophononwns s Loy
Thronghort the book his moin eowcesn, is the ke
of th relstion of discrete aetual disiribuations (rainly
vlocario porticles) & cominuous mucToscope: and
direstly obserenble sctions (mainly the offecis of
enirrenis and fiekis).

A eliijuent. pussage (P, 272) desovilas the sdvanes
of physics frooy the oaers- 0 the mirroe-ranlm by
Ui gradinl seclsmetion of an empirical fringn
swrrounding  the settded domain of the fr T 2
One ecannot help thinking of Hohe'a Crrrespanidines
Frineiple ne vl s “Here hina ¥
Cectsl maindy by mansferring o the moleeuls,
coniderad ms foell & metarial system [that s, for
Loy, alomiv], dynomical idess the same g op
afdbigrous 0 thoes that hold good in the mechanics
of sensibly eottinnons bodies”, He was pwase of the
OB ignoranes regarding the atomee realim,
wnd believed that the progress that was being erusda
wis only popsible becsuse the individm] moleeobe b
Y mchaue o that univorsal aotheresl plenss that iz
the transmitter of half our impesssions" and thees-
forn wois in some degres conform to lnws lused
clivectly on mawroscopie shesrvation.

Wet “thera can b on onlimited smound of oo e
sbrocture and fonoction in & given avetom, which i
unecnnected with any mecharoeal efeet cecareing
in thad sysdenn treasad ax oonkimiong magter” |p, 267),
“Mechanical deserminatences: thus need not mvolve
melealnr deborminsteness",

e fleatiidal s ]

Conclusion

By the time  “Acther snd Mottes™ wae in pring,
Larigr had overrome the lendency to demand
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mechanicnl models of the acther (naslivm with
rotational elastivity, vortes rings, whesls with b,
el which had besn prevalent botwpen 1560 anad
1880, Whititaker? consplered thal id Wkt ",'-,h;'..-ﬂ_-'-
undor tha influenes of Lavmer [that] i s gensrally
Lo b rocramized that the paother iz an T isd
mmiliurn swd gererie, nok vormprased  of Gdenlbiiable
elommnnts dedinite absalute
[T

Lurmars

FI:-ﬂ.‘;rl: ]-1|':|..'|-'u|;-\. m
conteibutiomns: 1o cleotro ITHEETRE G
phiaciron :I‘ll.*:ll.'_‘-' aro rIJ!.|_'.' |'|';.u-.-:1'|_|, e WWhet: ¥
“History™.  Here I hava beea concarned with a
(T b bask ot show 1had Larmeor aow Gar breryranaid
the typical peoblors of 19 to tensee that an ill
wnrggslvead, This was Elq.lxltih-\]l'\-. I bBaslppve, b ™
ruclinal thovredion]l anal applisd with judmmnent,
can  somselinmes lend |Jl:_ rucl il PR T LR
and holp Lo open up new peoblems the solhstion of
which may lie woll alead,

Clartar Cothe main theme of Loavmor's book, the
OOER L0 INTOSEONE G0k
misted to-day.  Thers iz o

the new idews wiich will

prosve feriale in relaiion to the: _|'||'|'||:||._'~r_r__ for e,

NATURE

Ju'l.'u'_: 2!" ]9‘5‘] Wi, TR

in nuelesr processes.  But thero is & mstional m
of preparing the geonnd ; to snabyse the lnown
and thes hitheeto piuecosstal thoorkes, with am 3
profadive us possible in terms of bisie peingg
which appesy worthy of confideace. It ped
bo of great value todsy to be able to i
issiaes lying as fir ahead as those Larmnor TEC

Lo T

Sum Wnkr, %, PAY Map. 27, 306 (18140 {see P LI,
* Spn larmr i 1 Plijubeal Fagpegs’
i loriex] survay I
ality Bn this respoct-
", deBadi of Sevenice

Wik of thie charseteristie of Deesdioth Sthlary Tk "
P R =2l “The Fress

iple™
Fur bz quply (Sepl.

s 1 44,

* Fartioulathy afler the: discveery of b For tefannoes bs papers g
iz With it belors Bobr, see Dahr, K., Pui Mes, 251 ()
sapeeslly po G,

* Lacmar adopis this berm from Kelvin (18880, For méerenss
improvnd Selinitios of “chirality” [mod - ll:"d'.“l-'r.
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" Whitbaker, BT, Iee, cil,, L 209, S¢n zlbe, TaTmmir, I . Amme

Bepacts (1HH, T, 6l&, ot o

L Ewelsmsiyr, 2 Lasmar
e lielicl progertisig, wm Whyte, L [, N,

OBITUARIES

Dr. Androw MecKellar

AsTnRorEvEICIETE hiave loarnod with great reerat of
tha desdh, st the catly age of fifty, of 4 woll-known
amnd very popular colloagee, Dr. Andreor Melellas,
sasistant diveoeasr of the Dominion  Astrophoyeieal
bsemvatory, Vieloris, B MeKellar was  fime
brought mio contact with ast.onon ¥ oBE LR TEE
student ot ihe Dermemion :'L;.tr.:.lﬁh'_-,'s,h-;._-'. Observatory
whona 1-é||r|.:|r NTUATH BED, wheat b was oo nsderurradnte
nt tle Unaversity of Brifish Columbis, Visneouwes,
He procecded from there to the University of Calis
fornin, Bavkeloy, where he gained hiz PhOk and Laid
the fsundations of th spectsoscopio technigae whish
spreiroesopis  laborstories  of  the  Musschusstis
Institute of Technobgy as a0 Notional Fosooreh
Compnyeil Faollow, ha rotarnesd 1o Vietorin, to beeoorw
i [eTTnROsat minber of thae st Al Bt thin
rest of lu= lifa thore,

MeHollur was the fivst to entify mslemilos in the
mtersiellar gas. a master of great importance for
probloms of intorstellar neadtor, sspecially in velation
to the eomilibriom between gua snd dust,  These
guesteins wee pari of largor probloms involving the
fotmueion of pars rom interstollar madtor, aboud
which &0 much is said ond ae Lttls understaod
Mi:hly r'e wlentilcation of these nwleculss Wik Tar
mapry than an achievement of the obvimm:  the
malenles  ave  unsstoeated, their bands i the
cumlition: of  intersiellar  ppace ace reduesd 1o
e e twn lines o, and thess arm napanlly 1'|l,|:i|;.e|
Laint.

MeRellar was sl=a one of the leading amhoritios
o meleenlar bands in stellar speetra. Ho did & oreat
deal of axplorstory work in the ved sod noar infra-nsd,
disrovering  aml ||||||aLi|’E.'i_|5_: hitherto  anepeoEmized
bameds.  Hig moost noteworthy achievement in this
fiold, however, was 1o show that the ratio ol abard
sae of 2he carbon j:ilil'l-l.'lpl.h cirbion-12 ard -13%, whils

about # o some stacs (e on Earth) iz about & i
vertain [ atarn, & sirnifiennt faes for oowelese phyeitiss
and il wh sre intarestod in the origin of the lomesta
While working in the rod vegion b sbso found dha |
sane carbon stare contain eomsaloelbe |-||.wr|:.ilf.ir¢¥"
hthiim, sn oloment wiich ey :l,-:lrr|'.u.]]}' Proset o
#are only in very soall oquantities, presumah
becuwase it s ensaly destroyed by nuckear proceeses
stellnr intories. k

Avwong  other work, MoEellsr moads impe
contribationg i e sather difficwlt fold of speck
seopy of comots. He wis one of the fret to aluminis

sepe oy, He tonk a leading part '@
i s 15 b VO3 BN,
aoplivaical Obserentory. He was nlen o leader of
the small Froup cencerned with unogoal  celipess
binaries such sae T Auriges, 31 Cyeoi, ¥V O
wheta o comparatively small bt star iz eclipsed
a loegsr and cool snpergisnt. Abporption lines dos
the stmesphess of the oonl star appear near
baginning and ond of eclipse and can ba weed o2
thio outer structaes of dhae AupTEaant. A paeh
the Sun, thip i our only fairdy direct moesss
oxploring & wollar stmoeplecs.  The resultz g
aoL irregular fiold of hoge aed varsable prooms
quite walke the sratifisd layers of convont
Lhvsrsr,

Pertiaps the most mportent featurs of MeEa
wirk was hie sbility to obdoin signifieant
witisnah bardening aetronooiesal litoeatare with
lingihy papars and frelevant detad,  He hi
with charactoristic modesty  sttributed  this
eeondmy of offort imposed by o very Jong o
which he kosw must eventually prove fatal. B
many friends will mes “Andy’'s” quiet hamoner
chusrrm, ondd will marn sn astrensimer whe had 8
#ift of eouwrage as woll as of scieatifie insipght.
laves & widow and o son and danchies.
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