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THE researches by which Sir Jozeph Larmor will chiefly be reme
to the decade 1892-1901, which is now recognized as a transition period in
physics. After half a century of rapid propress, the main wave of advance
seemed 1o have spent its force: and it was beginning to be said th
bifities of discovery were approaching exhaustion. Before the end of the decads
S-raye, electrons and radio-activity had again set experimental physics in
feverish progress, to be followed later by revolutionary chanpes in the founda-
s of physical theory. But at the time when Larmor started on his main
work there wasz Little to inspire new ideas. The ever-urgent problem of the
eltimate relation of matter and w_-]e:.:rrich}- and aether, and the search for a
Enifying conception which would expliin how they come to possess their
fundzments] properties, had accupied the greatest minds of the time: and it
was hard to see any direction in which new light might he found, The ground
had been pone ower again and again, and impassable barriers seemed to have
been reached. Classical physics was indeed near the end of ite rether.
Of those who yet contrived to make substimtial progress at this diffienlt
Sire—who  hrought classical physics finally to  ihe point where new
methods became inevitahle—two names stand out prominently, Lorentz and
Larmwr, Their work had much in comunon, so that it iz sometimes difficuls 1o
asmess thelr contributions separately. Larmor's reputation has perhaps been
evershadowed by that of Lorentz. Ttut on any estimate, Larmor’s achicvements
rank high; and his place in science is secure as one who re-kindled the dying
enbers of the old physics to prepare the advent of the new.

Jeseph Larmor was born az Magheragall in Co. Antrim on 11 July 1857, He
was at school at the Royal Belfast Academical Institutien, living at that time
with an uncle in the city. He is described as a thin and delicate black-haired by
of most precocious ability both in mathemnatics and classics, [Te obtained a
double first in the scholarship examination at Queen's College, Delfast, and
ultimately graduated with the highest honours. From there he provecded to
5t John's College, Cambridge. A zevere illness made it necessary for him to
foee 2 year, but he took the mathematical tripos in 1580, securing the first place
i the list, Those were days when the senior wranglership was a matter of
wide popular interest, and the achievernent caused the grearest enthusiasm in
Belfast, since it was the second year in succession that his school had triumphed
= this way, Ther are stories of o tarchlight procession, which must have been
terribly embarrassing to the shy young mathematician, The tripos of 1580 iz
especially memorable because the name of Larmor was followed by that of
f-]. Thomson as second wrangler—the strangest combination for the top two

197

mbered belong

at the |:q|s:_:.i—
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Places in the history of the examination. Larmor Wag at ence appointed P
of Matural Philosophy in Queen’s College, Galway, He was there from
1885, and then retuened to Se Jehn's College a5 lecturer, In 1903 the Lucag
professorship fell vacant through the death of Sir George Stokes; Larmor
the olwvious successor, and thue came to fill the famous ehair once held
Isaac Newton. In 1932, 2t the age of seventy-five, he retired. His last VeI e
spent at Holywood, near Belfast, He died on 19 May 1942,

OF the two rivals in the tripos of 1830, Thomson was the first 1o achie
wider e:min-_-n.m—ucig-jna!iy a5 2 mathematical physicist. Distinction e,
fapidly to Larmor; but by 1392 he had published some thirty papers oo
variety of subjects in applied mathematics, and he grined election ing | :
Royal Seciety. Detween 1594 and 1897 he published in the Philorpiud
Lransactions his great memoir *A dynamical theory of the eleceric and |
ferous mcdium” in three parts, amounting altopether to 250 Pages. A vear |
the theory was re-cast, and submitted in an improved form for the A
prize in the University of Cambridge. This succcssful prize eszay was publ;
in 19060 am & book dether and anatter, or—to give it its full title—"Aethes 5
matter: a development of the dynamical relations of the acther to
systems on the basis of the atomic constitution of matter, including a dis
of the influence of the earth’s motion on optical phenomena’,

As regards substance, dether wnd meatier ranks among the great seim
books. It is a difficult |.':n1.|:a-]{—Lll'|r|L‘c!'!$s.a.r“}' difficult, because Larmar
certninly not pifted with lucidity of style. But to the student of (he
IMI0-1905 it was the ogoe
InEpiring.

It is scarcely possible to do Justice to this work
the aether cantroversy which oeourred many years
‘acther and matter’ sounds amigquated; and indeed forty years have caried,

a long way hevond the jdess which Larmor set forth, That would not in
diminish our appreciation of work which had in its time been a step in
progressive development, But jt is probable that many have been taught m
on the claboration of aether theory as an altogether sterile Socupation of o
model-minded predecessors—an aberration from the true line of progress, The
nineteenth century is littered with the debriz of zhortive aethers—elistic
jellies, froths, vortex networks—but it is 2 mistake 1o think that nothing
emerged from it all, Great advances were ultimately made. MacCy
acther [1836) was o medivm endowed with ‘rotational elasticity”, 2 g
simple to describe muthematically Dt quite unlike the kind of elasticior e
hibited by any form of matter. The model-makers found that the prope
could be imitated by a collection of small studded spheres pressed in conts
each sphere containing a gyrostat; and this habilitated the theory in ther
Lt was MacCullagh’s sether that Larmor adopted and extensively developeds
developed, becanse meanwhile the clectromagnetic theory of light had @ :
and the MacCullagh sether, eriginally only luminiferous, must now be
medium of all electrical and magnetic interaction. Larmor regarded 1o
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| ehsticity in the modem way. Acther was not 4 material medinm,! and thers

tending to ‘explain’ its properties as theupgh it was. Its
analogous o anything known In matter, and
goly to be defined by mathematical equations. & meodel may illustrate these
properties; but it associates them with irrelevancies which are likely to lead to

% ] l:lbjt',!:i in pre

wrroneous inferences. In his own words:

‘3z to the intrinsic mature of the rotational elasticity of the free acther,
though it is an important corroboration of our faith in the possbility of such
3 medivm o have Lord Kelvin's gyrostatic scheme by which it might be
thearetically built up out of ordinary matter, yet we ought not to infer that a
ctational free acther is necessarily discrete or stractural in its ultimate parts
instead af being a continuurm. There must he 2 final type of medivm which we
socept = fundamental without further analysis of its properties of lasticity or
inertiaz amdd there seems no FEAson why we should prefer for this medium the
constitution of an elastic solid rather than a constitusion which distortion does
a0t affecs—perhaps there is just the reverse.

After Larmor's work the rotationally elastic aether was without gquestion
the only live aether theory; the others belonged to past history. It is alive

r'm-dng'. Wit Larmer said about it remains true, though no doubt greater

Ceriterest iz taken in things, since discovered, which he did not say about it. In
siew of later developments, his warning that the discrste elements of structure
‘hown in the model were not necessarily features of the aether thenry isell =
particularty important; for attempts to measure the velocity of ohjects relative
to the acther implicitly assume that it is, like 2 material ocean, comstructed of
sientifiable structural elements whose position can be traced from moment to
moment. Larmor had made it clear that even if such identifiable elements
vsted—and there was no ground for such an assumption—these had no
bearing on the propagation of light and electromagnetic force. At the tims
reither Larmor nor any one else drew the logical conclusion that i was very
deubtiul whether any definable meaning could be given to the term “velocity
reiaiive to gether’. That was left for Einstein to sealize. But when velocity

celutive to aether was finally abandoned, it left Larmor's acther theory quite

umscathed.

When relarivity theory and guantum theory were comparatively novel
began to be s2id that the aether had heen abelished, This was not a very happy
way of expressing things, and it docs not sesm Lo have been favoured by the
leading authorities; but the idea pained so much currency that the course of
leist resistance was to avoid wsing a word sure to provoke distracting contri-
versy. Poth the aether anid the matter of Larmer’s time have now given place
to 2 profoundly modified ponception of the structure of things, the matter
heing cven mors unrecognizable than the acther. But we still talk of ‘particles’,
although a particle in anything like the old classical sense is no longer admitted.
There was no justification for the special anfmesity against the teom ‘nether’

it

3 On e 336 of Aether and matier Larmor contrzsts his own theary with the view which
il dentifies sether with a species of amer”,
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It was said that the term had too material 3 connotation. If indeed the stodent s o 1 certain elec
in 1915 associated material ideas with the acther, itis a strong ATFUMENT a0 $8 arther whic
those whe advoeate the teaching of science historically, But very larngeip i of that ords
view that the acther must be given up was a speculation which in = few pas 08 ” ooe

proved mcorrect; and the scther has since been reinstated in all but mme BT a8 rtinen!
‘Particles in negative energy levels' now pack the space which the ﬁ experim
occupied; and a cosmical energy tensor permeates every part of the univent B efiec: on fu
whether matier is present or not, just as the aether used to do. If thers b _ %-The sLOf
been ne interregnum these developments would have boen reached muth ~ perhaps be

more maturally as a modernization of the aether parallel with the modernizsis .
of matter. It is therefore an arbitrariness of lanpguage which ohseurer Y Wekich Fad
continuity between Larmor's aether theory and present-day develop £ mbne, he |
Like modern writers he could have made shift to do without the terns, if ~ into line w
had been any reason for avoiding it. - ‘ﬁmns:‘r
Part I of Larmor’s memoir completed the theory of the rotationally s S
acther, extending its original eptieal application to embrace all electro S passible w
field phenomena, but it was not very sucesssful in explaining the relaiog SRS fated ck
acther tr matter. At the end of Part 1 there is 2 postscript, dated August | _gtriicture <
headed *Introduction of free electrons”. Thercafter clectrons became T matke R el
subject of the theory; and in ‘Aether and matter’ the emphasis is ezpecially oSS hitherto b
the ‘matter’. It was already known, from an investigation by J. J. Them ;
that an ¢lectric charge effectively increases the mass or inertia of the body whigh § ¢ 4
ciarries it. In Pare 11 of the memoir Larmor sugpested that the mass of o0 Sk dr
electron might arse sftally from its electric charge. Further, all inertiz might - * ' ol the wwo
be of this nature, ponderable matter being composed of systems of clecrogs but for b

This appears o have been the first suggestion of 2 purely elecerical th% ¥ chancteri:
rnatter,? i i 1.._:iu detanie
12 should be remembered that at this time electrons had not been discoven ¢ whether o

though the date of discovery of the negative electron (1B97) was drawing .
They were, however, not new to theory. Faraday’s law of electrolyss 3 " which de
made it clear that, 2t least in certain conditions, discrete units of electric chans! J"’I?E"!'ln'm:u:.ln:!l aLf
must accur; and electrons or thelr equivalent had appeared in various calisf S8 L_.Mﬁ.-:mn:ﬂf
investigations, including especially these of Lorentz. The experimental is &« Being ths
of an electron might almost be described as 2 casual incident in the prowes Sdynamic
of electron theory, just as the experimental isclation of an atom Wals 2 case S 0 Ger
{and very late) incident in the Jong history of stomic theory. At first it had i W shoriear-1
effect on the theory, more especially as the nature of positive electricity was Ca e 7 “which ub:
elucidated until long afterwards, Az Whittaker hag pointed out, it would mage gl consider

very little difference to celestial mechanics if it were discovered that the massg W8 Igum-u i
of the planets were all equal; aml the position of electron theory was VErT T .‘Iﬁ;dgla.q‘u
analogous, The observational background of Larmeor’s theory 1= illustraged byl - have pre:
the following passaze in which he i arguing for a purely electrical thes " features o

1
e
inertia: - 1':_‘ S hetween |
‘Bearing in mind the phenomena of the solar coronz and comet's taels, am E

i L consth

u ‘and neps

* E. T, Whittaker, Sirtory of the theories of mether and electricity, p. 343, 3 F Laomc
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certain electric phenomena in vacuum tubes, where some madification of the
aether which affects light by reflexion or otherwise is projected with velocities
of that order. . -

The one contemporary discovery which both Larmor and Lorentz seized on
23 pertinent to their theories was the Zeeman effect (1896). Otherwize the wave
of experimental progress, which began about that time, had little immediate
eifect on fundamental theory,

The scope of Larmor’s theory and its place in the history of progress miy
perhaps be understood from the following summary (expressed larely in his
gwn werds). Starting with the conception of a rotationally clastic mediom,
which had heen originally evolved from eonsideration of optical phenomena
alone, he had shown that it was capable of natural development 2o s to pass
into line with the much wider and more recent clectrodynamic theory which
was constructed by Maxwell on the basis of purely electrical phenomena. It
was then found, ressoning entirely from abstract principles, that the only
possible way of representing electrification was as a system of discrete or
isolated charges constituting singular points, involving intrinsic strain, in the
structure of the medium.® The fact that the structure of an clementary electric
charge could be definitely described by a rotational strain, removed what had
bitherto heen = main obstacle in the development of electromagnetic theory,
namely, an entire vagueness as to how electrification should be mathematically
specified. These discrete charges, or electrons (positive and negative), might be
attached to material atoms; or they might in a deeper sense be the material
of the atoms, accounting not only for their distinctively electrical properties,
but for their inertia, and ultimately for gravitational and all other physical
charscieristice. Larmor strongly inclined to the latter view, and adopted it in
his detailed developments. “The question must, of course, remain open as to
whether other forms of activity besides this electrical one can be recognized in
the constitution of the atom of matter: as yet nothing seems to have been found
which demands a further amplification, so that any advance in that direction
would at present be premature if not gratuitous.” Finally, not the least important
fearure of the theory was that it was purely ‘dynamical’, the governing condition
heing that asther and matter must be represented together as a generalized
dynamical system obeying Hamilton's Principle of Stationary Action.

In certain stages of scientific progress the most successful theery is the
shortest-lived: for a fertile conception stimulates and facilitates the advance
which ultimately leads to ifs supersession. Mevertheless it s worth while 1o
consider how much of Larmor’s theory has survived the later revolutions of
phyzics. Reference will be made later to zome particular results which are still
widely guoted, and are indeed used by modern writers in 2 way which must
have greatly chocked the conservative mind of their originator, O ke Doosad
features of the theory I think the most permanent is the nature of the distinction
between positive and negative electric charge. The distinction is cliral, positive
and nepative charges being related to one another like right-handed and left-

! Larmor's “fresly sabile intringse strains” heoame for & time Famous a5 0 m@tch-phrase.
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handed serews, This kind of distinction can be, formulated mathemarically s 8
the widest generality; so that it is preserved both in relativity theory sl
the group theory or symbaolic alpebra employed in wave mechanics.
tinction of opposite chirality enables us to construct two systems, w
intrinsically similar, and yet are not relativistically equivalent in the way
systems connected by a Lorentz transformation are equivalent. By rec
opposite chirality Einstein's mechanical theory of relativity is cxtended
include distinctively elecerical characteristics: and the same concept is o
and amplified in the spin characteristics which appear in the wave-mee
theory of atoms and nuclei, In Larmor’s theory this conception of the d
between positive and negative charges was entirely novel He was
beciuse in a rotationally elastic medium the singularities must correspa
rotational strains, and such stsuns have s chirality which is not CXCIp

the elastic strains of ordinary matter, 1 think that this result alone woukd i
justificd Larmor's great investigation, because it is a principle of suge
importance in fundamental theory which even yet has not been adequgs
followed up. :

The idea of a purely electromagnetic origin of inertia, and of all matsy
characteristics, was for many years a fruitful seurce of progress; but it
searely be said to be literally true, unless we stretch the definition of ‘sleeg
magnetic’ it a way not contemplated at the time. For it to he true, =5
formulated it, it would be necessary to identify his positive electrons with)
protons discovered later. He himself considered this to be ineonststent with
theory; and, commenting in 1929 on his early papers, he wrote: “The p
electron, which cught to exist ag the optical image of the negative, unles
fundamental feature has not yet come to light, has not ver been' discos
Three years later the positive electron (positron) was discovered,

The outstanding problem of the time—towards which electrodys
theories were cspecially directed—was the effect of the motion of bodies th
the aether. These researches culminated in the Lorentz transformation. ;
relatiom between Larmor's and Lorentz's contributions i= indicated elearly
Whittaker's History of the Theories of Acther and Electriciiy (p. 439). The i
formation was first given by Lorentz as a first-order approximation, neg boLs
the square of the velodity, In dether and Matter Larmor showed that it o8
correct to the second order. Finally it was shown by Lorentz to be exace Lo A
orders. It is the exactness of the transformation which has given it 4 fundimea
position in plivsical theory, and has led to the new conceptions associsted w
relativity theory; and it is firting that it should bear Lorent2’s name =i
originator and perfecter of it. But inagmuch as all the crpeial exm
(Michelson-Morley experiment, FiteGerald and Trouton’s condenser e
ment, Rayleigh and Brace’s double-refraction experiment) were concerned
second-order terms, the step contributed by Larmor was at the time much
muost impottant. In particular the contraction of lengths of moving oh

* Antispmanctry and chirality ase closely connested: bas chirality (which is the form em
by Larmor) i the mere general coneept and gives 3 more fundementl insight,
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© Foseph Larmor 203
mgpested speculatively by FitzGerald, iz a second-order effect. We shall pechaps

do justice between Holland and Ireland if we speak of the 'Lorentz rrans-
formation” and the 'FitzGerald-Larmor contraction’.

The problem to which Larmor made this vital contnbution goes back to the
discovery of astronomical aberration by Bradley, Aberration occurs just as
though light were being propagated in a uniform medmm everywhers at rest,
and the earth qrr}';ng the observer's [!‘_'lr_':il_"l.:-}'l-i: wohs Sul.r".-'i.l.'lﬁ' t]JI'i:lI.L:.‘;]:l the
medivm without disturbing it. On the ather hand lahoratory experiment by
Firzean indicated that transparent bodies imparted part of their velocity to the
light-bearing medium, the ‘drapging coefficient’ depending on the refmctive
mndex. How then could the earth aveid dragging the light-beanng mediom?
And if the earth drapged it, how could astromomocal aberration reman un-
affected? There was the same kind of flat contradiction as that which later arose
hetween the undulatcrr}' and the uamntem theories of '|i:,;h.t. The Michelson-
Morley experiment was designed as a crucial second-order experiment to test
directly whether the acther at the earth’s surface was being carried along with
the earth in its revolution round the sun, or whether 1t remamed stagnant,
shipping through the interstices of the carth’s substance, Appareatly it decided
that the acther was carried along with the earth. But although the theorist is
glad to appeal to a cructl experiment to decide between two possibilities, he s
not o satisfied when the decision is between two rupoerifalities. 'Uhe elementary
facts of astronomical aberration still remained oppesed to a convected aether,
the anly serfous attempt to reconcile them (propesed by Stokes) having broken
down. In these conditions FitzGerald made his suggestion that motion through
the aether might have an effect on the dimensions of matenial hodies, ciusing
them to comtract in just such a way as to cenceal the optical effects expected
from the motion. Considering the extraordinary nature of this hypothesis, and
that it was an ad hoe explanation wnsupported by anything hitherto known in
theory or experiment, it was surprsingly well receaved. Larmor’s EnVEt iAo
gave it o new status allogether. What would be the effect of motion throngh the
acther on the dimensions of material systems was no longer a matter for specula-
fion, but 2 theoretical problem capable of definite selution. “The mathematical
machinery for investigating acther and matter together as one system had heen
developed. The freely mobile intrinsic steains in a rotationally elastic medivm,
representing the ultimate particles of matter embedded in the aether, form a
systern in equilibrium. The problem was to coreelate the conditions of equli-
Brium for one state of motion of the strains to those of another state of motion.
The correlation was found to be the Lorents transformation cxtended by
Larmar to the second order—far enongh to demonstrate that the matenal
systern must contract in the dircction of its motion in order to preserve equili-
brium. Both qualitatively and quantitatively the FitzGerald contraction was
zhown by Larmor to be 2 necessary result of an electrical constitution of matter,

The formula 3T, for the radiation from a charge ¢ having an aceeleration
T, was first given by Larmor (1397). Few results have had so wide an applica-
tion hoth in classical theory and in quantum theory, in terrestrial physics and

_;.




204 Obituary Notices

in astrophysics. Since it is the basis of Kramers' theory of the aheos o
coctficient, and also of the theory of radiation damping, the astrophysicstis
dependent on it whether he s dealing with the inside or the outside of 4 s
A more recondite discovery was the “Larmor precession’. He showed thar ¢
magnetic ficld the electron orbits are unchanged in form and in inclinstion 8%
the field, but the plane of the orbit precesses with angular velocity JeHimi s
The modern theory of the magnetic splitting of the eigen states of an aua
based directly on this reault, T
Larmor had an intense, almost mystical, devotion to the principle of T
action. Owing to its invarant form, this is a compact and often the most -
venient way of formulating physical laws; though one would not necess: i
chogse it a3 physically the most illuminating. But to Lammor it was the ultim S :
natural prineiple—the mainspring of the universe, s first paper [1334) wa 8
U least action as the fundamental formulation in dynamics and physics’, s
numercus subsequent papers and addresses were devoted to this subject, Tkal -
never heen able to persuade him of the truth of gencral relativity theory, ba
(about 1924, 1 think) he =id to me reproachfully: ‘T have been reading |
contincntal writers on relativity, and I find it is all least action, I begin ::"-; 7 e
now’. Much as Lord Kelvin required a theory to be put in the form ISR U the moc
mechanical model before he would admit to understanding ir, so Lanmor SRR o ke th
required it to be put in the form of an action principle, . O This hal

We can ooly refer briefly to the numerous other subjects which he handed B0 -nﬁdi'ﬂin_!,i:

A paper on the bending of radio waves round the earth (1924) guined 2 pool N eerermine:

deal of attention at the time, Two papers (1906 and 1915), written jointy wed B8 EJ}.,-W_ abs

L. FL Hills, introduced 2 new kind of analyzis of the irrepulae motion of fe . wawides

earth’s axis of rotation as given by the determinations of latitude variation ) B '-..% him,
i e

the chain of Imternational Laitude Observatories, The authors de
directly the pline and magnitude of the couple acting on the earth,
changes month by moath, The diagrams showing the resulis of their c
are of great interest, and give a different impression of what is happening
the usual analysis into 14-monthly and annual terms, Protection from &
was dealt with in a2 Royal Society paper in 1914. In geomagnetism he
leading autherity. An intriguing (and perhaps typically Larmorish)
‘Note on anthropomorphism and its quantification’ contained in his colb
papers’, but the note scarcely fulfils the expectations aroused!

The writer attended Larmor’s professorial lectures in 1905 T ez
ordered and obscure; but they were well worth the effort to follow. Eve
examination-obsessed student could pereeive that here he was euming {o
advance-post of thought, which made a1l his previows teaching seemn behin
times. Besides his lectures, 3 main channel of his influence was his wo
secretary of the lsaac Newton Electors from 1913 to 1932, A succes
Isiac Newton Students, many of whom afterwards becarne disting
benefited greatly from his oversight and esunsel.

Larmor was decidedly conservative in his scientific views, It spems
to say this of the man who must be counted the harbinger in England g
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new ideas which mark the present century. He was the first really to recopnize
the immaterial natore of the acther and to theow off the obsession that an
ultimate explanation of things rmust fll the universe with whirring machinery
dike the nightmare of a mad engineer’. No doubt many others had professed
the smme views a9 a matter of scientific philosophy, but to meuld scientific
practice to this cutlook, as Larmor did, waz another matter altogether. Yet
mast of those who remember him will find it hard to think of him 25 2 sower of
revalhion! He seemed a man whaose heart was in the nineteenth century, with
the names of Fil.l.'-.l.dil.}'. ]"-'Ja_'{'l.';tll, ]:":.l':l'n'iﬁ, Hamilvon, Stokes ever on his 'I-i]“_.:__
as though bhe mentally consulted their judgment on all the modern problems
that arcse. He would often say that all true scientific progress ceased aboue
1il—or cven earlier, for his own fin de sifele effusion was only dubicusly
qualified. He admirted that maodern work might have some kind of merit, if
judged by the looser standards of these times; but that was absout as far as he
woubl go—except when he forpot hiz pese, There was, of course, a great deal
of exagrgerstion in thiz pose; but he adopted it so systematically that perhaps he
himself could scarcely distinguish it from his nataral opinions, It was tempting
after his conservative outbursts to chafl him as having been the moving spint
in the modern ideas which so much disturbed him, but it was plain that he did
not like the accusation.

This habit of concealment of what was really passing in his mind made him
a difficult colleapue on syndicates and in examining dissertations. He was
determined, but not persuagive. But, whatever may have been his sympathies,
he kept abreast of current literature and was well able to pive acuts judgments
in & wide variety of subjecta. ‘The trouble wis that, if one happened to disapres
with him, it was hard to bring the discussion down to esscntials,

It is difficult to say how far he accepted relativity theory and quantue theory,
He appears to have had no difficulty with the special-relativity theory, but he
wavered very much over Einstein's theory of gravitation. [Mis conwversion
(already mentioned) by finding that ‘it is all least action” was followed by a
relapse; but I think that in later years he was finally convinced. On quantum
theory he had less occasion to form a definite decizion, My impression is that
he watched it in a detached way, roore imnpressed !_'.}r its i.mn'uatu:itj' than by its
achievements, but by no means rejecting it. He read widely en both subjects;
and, at certain periods at least, his writings on relativity theory were definitely
constructive. More usually his references to modern theories give the impression
of one who was conscientiously striving to keep open a mind which was not
mttrally open to the ideas they introduce.

He followed with keen interest the peneral advances in genphysics and astro-
piysics, and often contributed letters tn Natwre and The Obserparory on the
phrzical problems which they raise. But az he grew older, his style, never lucid,
grew more and more imvolved. The letters often raised important points which
might well have led to useful discussion; but they were seldom answered
becanse no one eould feel sure thar he had rightly interpreted them, Indeed,
LﬂmmunEl;.aﬁqn QF .sv;[q.ﬂﬁﬁi; ;idq':l:-. writh T_,gﬂ'nnr, hath nr..'l”:.' an-j i_n p:'im_, wWas
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hedged with difficulty; as for writing—the illepibility of his letters was notorious, -

jut he persevered in his efforta for mutual exchange of ideas, a8 a corrective

to the increasing specialization of physics. He frequently attended the meetings

of the British Association; and, when unable to be present himself, usually sent

a written communication to be read. T recall one occasion when this practice ' 1

proved unfortunate. The occasion was a discussion on quantum theory; and 80

the opener had with much humouwr outlined the arpuments likely to be advanced
by an opponent who relied on the “pint-pot” type of explanation. Cuantum
theory was then not so strongly entrenched but that such an opponent, warned
in time, might have made a plausible defence of hiz position. The opening
address was followed by @ communication by Larmor read from the chair
arcl 1t was soon evident that the forecast was being fulfilled almost to the letter,
One after another the arguments and the terms of expression, which we had been
lavghing at, were introduced. And as the absent contributor walked into the

:,qki:l!‘u”_-,-' taid :|:!|!|E:l||t$n111 it became at last gmpmll}l_g i preserve SETIOLERIERS, ..

Larmor had a strong attachment to his native country, and generally spent
part of his simmmer vacation in Ireland, It iz no socident that Jether and matier
is so larpely a development of the work of his countrymen MacCullagh,
Hamilten, Fitz(Gerald. It was doubtless hiz intense fu,-o;]mg over the Tnsh
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5

L[l.l.n;Li.-:.lﬂ which persuzded him to enter parliament. He represented Cambridge S0

Universaty as a unionist from 1911 to 1922, One of his characteristic reminis-
cences was the defeat of the altermative vote, which he claimed 1o have secured
by a long specch, leading the bewildered House deeper and deeper into mathe-
matics until the whip gave him the signal that the wanted absentees had arrived,
He was fond of telling (though the dates do not bear him out) that he had

obediently voted for the abelition of the earrying of 2 red flag in front of motor- I
cars, anl had been haimted by remorse ever since, But it should be added thas
if hiz mathematical powers ever rendered less equivoeal service to parlismens
he would be the last to drop a hint of it Tt is difficult to believe that he found. R

the position congenial; and it is unlikely that many of hig colleagues would
discover the valuable eritical judgment he possessed. His most important work
outside the university was a8 secretary of the Royal Society from 1901 1o 1912.
In this responsible and influential position, filled at a time when his prorwers

were at their strongest, much of his finest service to science was rendered. o

And behind the mask of the cynical observer of a degenerate age of science,
there was 2 genuine enthusiast promoting new developments, and giving
generous encouragement where it was most needed and most deserved,

It is difficult 1o add to this record of his scientific activity any mtimate details :.-

of his ordinary life. He was unassuming and easily approachable; but acquaint-

ance with him never seemed o grow beyond a certain point. His rendy conversa-'

tion was a screen which seldom betrayed his real thoughts and interests. In
some respects he had settled down to be a typical bachelor don, He was often

seen walking alone in the Backs and in St John's wilderness; and he evidenty '- o

loved the charm and quiet of the scene. But he was by no means a rechuse,

Though nuturally diffident and retiring, he was too consclentious to evade
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s which forced him into preminence and social activity. Much lies
for he shunned the possibility of any publicity of his acts of kindness
rosity. In his later years an attempt was made in the university to hold
jon in his homour; but his cbjection was so determined that it was
le to procesd. Naturally such a baffling personality was often mis-
derstood, He guarded more than most men in secret fastness; and it is likely
there will always remain obscurity in our estimatc of his outlook and
graonality-

Larmor recerved 2. Royal medal in 1915 and the Copley medal in 19Z1. lie
Cpresident of the London Mathematical Society in 1M4-1915. He was

bted 10 1904
= A. 5 EppiweTon

FUBLICATIONS

B L srmoa’s Collected Papers, edited by himselfl with mamy motes and appendices, were
ghliihed by the Cambridpe University Press in two volumes in 1927 amd 1929, The

Lillewing short liax eontains only papers alluded o m the CHbituary.

B et action as the fundamental formulation in dynamics and physics. Proc, Land.
b Math. Soc. 15, 153 [1334'].

frmernica] theory of the ‘electric and luminiferous medium,
Part 1. Piil. Tramr, 185, T19-812 (1894).

S Pt 11 Pl Trans. 188, 693-743 (1895).

B o 111, P Trans. 190, 205-300 {1897},

[ the theers of The mugmetic influence on speetra: and on the radiatien from roowing

*ions. Pinl, Mag. December 1897,
smathematical physies. Presidential address to Seetion M. Brif. Aemoc.
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Repori, Bradiord, 1900,

0 (i the pesiod of the earth's free Eulerian precession. Proe, Camb. Plil. Soe. 9, 183
B 1E96). *
! "1II h E. I EiIL'LE.-tl The El.T'.T_g‘I.Ili"f movernent of the carth's axiz of rofation. ddoa Mot
B Astr. Soc. 67, 22 (1906); 75, 518 (1915).

steerinn from Mehtning and the range of protection afforded by lightning rods, Proc.
Boy. Sov, A, 90, 312 (1914).

Tiny wiseless waves can bend round the earth. Pl Mag, (6) 48, 1025 (1924).




