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Asmd.n may ~ nuy not l ........, lhe year 2005 bas been
designated by the United Nations as the Internati onal YeM u(

I'h)'Sics. Although tho:presmI i.~ of A' 'QU. /ia Au:<troIiQ is
nominally that for [),:ccmbcr 2(1).1. lOIN of )'OU will 001 be

reading thcsc ....o rds until January 2005. o;o jt is appropriale 10
ren<:l:t britfly upon lhc ml<: of OllXJUSlic5 in lhe hisrory of~

fi rst, howC\ll:r. k t me: remind you of ...hy there: is
somcthinJo:~l lbouI lhe )nr200S in rdalion tophysics. lt

. 11retares ro someone ...no is today rcpn1ed as probably !he

most famous physicist of all time . Alben Einst ein. In 1905 be

was ....ning a.~ a patent eU lllIner In !.hePatenls OfflCCin
Zurich . S...i17erland. II f'Ol'llI00 tha t he apparently enjoyed,
all hough he was ult imately 10 becoree a Uni\'l'T<il)' Professor .

In the ~ lime al10wN from his work he carried OUI

cxJ"'li ment .wdl:viKd lheorie1 inphysics, and inl905 hc
published th~ papers lhal R'\olU1 ioni..oolhe subjed .

The first . and lells! qootcd of thc-sc, " as an ex pl;:malion of
Brownian mot ion. the ji ltmng hcha\';our o f liny pan icles
'>I1spended in liq uid wilen they an: obse rved willi a

micro s.cope. This he uuerpreeedin term~ nflhe rand..m impact
of molec ules in lhe surrou nd ing liquid. and frum this lie
devised a lheory to el plain diffusion at a mcjecularlcvel.

"Jbc, ~~'I" nd """dslli s cxplanat;on of !he photocle\:nic ctrct'l,

in ....'lIieli elec trons arc cmm cd from a so lid under the influence

" f light. for ....hich hc ....as a....ard ed the Nobel Pn ze in 1921.
Why ....," lh isi\(l imJlOflanl~ Wc ll,iTshowcd tM llight ,\\ hich

was well known at The time to he an etectroma gnctic "lave,
behaved also as a stream of pa rticles, muc h as New ton had

Thought two hundred ~al"S befo re. Einste in thus shed new
Hgbton Planck 's equalion E- Iw for the cnergy E"f " oe of

these part icles. later ca lled a photon , whe re h is Planck's

constant and v is the frequ ency of the light involved. This

" ur k pawd the way for the late r developm en t of modern
quantum mechanics by Schrcdingc r. Heisenberg and I{<,hr.

The third pap cr Pllt forward Eins tein's mo,t celebra ted

work, the theor y uf Special RelativiTy, and introduc ed the

equa tion E"mL~, which is ce rtainly the most famou s equauon
in modern physics. T his eq ualion relates the energy E
co ntai ned in a part icle to its mass m and the spee d of light c.

It shows ultimately that. by sacrificing a very , mall amo unt of

mass , an imm ense amo unt of cne rgy can be release d. This led
in dUef;(lUp;e to un undcrs tand inj!of tlKSun'sellCrgya lldto

the ocwl..,pment o f nuclea r reactors and the atomk ho"mb.

Acous tics Austral ia

So what doc s acou stics have to do with ull ofihis, apart
from the fact that Elnstcin playe d the violin? At f ir5l sigh t one
might be inclin ed to say " Nothing!" But perhaps we have to
look back much furt her in The history of physic s to find the
connC(1ion, and this is what I w ill try to do here. I know of
three exeelkn Tboo ks ..,ntheh;sTury of ocO\lStics, byR. iJmee
Lindsay ( I). Frede rick V Hunt [2). and Robert T, RcyC'r13]
respectively. I have consuhcd thc~ Fr."'lucnt ly in writi ng lh i s

short piece and I leave you to cbcc k lhc-<cfor fun hcr <ktails on
what I have writtcn. Thcywillv.o:I1 repay YOt1ran~nliun

IN THE BEGINNI:\G ••,
Physics as we kl"l<:M' it today ean I'mhahly be regarded as
bcginning withlhe Gn:·ck phil~Py1hagora.~ inaboot('i()O

Be. Certatnty tbcrc "''CI"C many 'M:ll -dl....dopcd techno.>I01;ical
aetivi ties such as rneu llwuandareh,tcc turc hcforcThaTlimc ,
but Pydlagoras " '35 onc of ltlC fir;t 10 anempl TO quan li fy
beha\iour in nwnerical tcnns. He wasparti<;ular ly fasci nated
with small prime nurnbl.'T'$suctI as 2 and 3, and fell that much
of the uaiverse co uld be exp lained in num erica l tCTTllS.
Accord ing to lCJ!cod. ullC n:asoo fur this fascinat ion w;L~ his
ooser...a tioo that mus ical interval s wch u thc octa v.: andthc
fifth corrcspor>dcd to divtd ing thc 1o."t1g1hof . stri ng in simpk
rd.lius 1iUCh as2: I ( r.... thc octl ve)and J:2(forthcfifth).Tho:sc
hou prilTlC!on.-maiocd thc ba..h of mllsiclll tuoings for nearly a
thousand years, and it was 001 unIilthctimc ofthc M.....lim
philowpher Al Farabi or ....lplw abilrS(ca. 87()--9SO....Djthat !bc
third prime 5,,~ introduced and moodc!he mu, ical major and
millOJ third~ {5 :4and 6:5 )~nLTl>e..c ioten"llls \l.ere

regarded as disoords in Pythagorea n tun ings , !oince their ratius
"''C"re 8 1:64 and J2:21 m.pcctivcly and thus far frorn simp lc.
!\lodem ears. of OOUI">C. ha\'C" bcoomc toIen.u t of disoDrds
because of the use of eq ual tctnJ'l"!"lmcnl. in wllich no ir nerv.. ls
UcqJt the octa\e have a simple frequc ncy ratio and everyt hing
is based upon 2"'. \-llisical aoou."' ics "'1a».... ju.. t cnnccrn ed
wilh tooings . I>owc\'Cf,and as carly as the l}th Ccntury Safi al.
Din pnxluccd a good qualitativo:dcso;ripulln " r r.".,., aocc in thc
tubesof ,, 'iOOinsuu mcnl\ in term s {IfthereflcetlOf1 of pulses of

Music, in ancicnt nmes. was alsoteken to he the basis of
astron omy, or at least of the arrangemesu " fthe planc ts in l!lc
solar s~tcm . The "Me sic of the Sphel\.~- , endrd lu domin aTe
ancien t asltunomi cal thinking and, whil e it p -cdto he a false
analogy, it did at least Sl'T\-"C to bring M.n rt of orde r into

what wa s otherwise a com pletely inexp licable Jy~t em

Mus i c. thc ll ndcrly ing thcrnc "faeo""tI~.... \\·~ a l,.., c1o,e Tu

the basis of medi eval education, which "' :1S tradition ally
divided into two parts. The more hasie discipline. Grammar,
Rhetori c and Logic constituted the Ir i vium ( fro m which is

der ived our word "t rivial") , for without knowledge nf thc>c"" .
one could express themselves effectiv ely and be consid ered
educated. Above the tr ivium cume the q"'ldri"ium, consisti ng
of Arithme tic, Ge..,m(1ry, Music and ASlronomy, fo r these lour
~ubjecTs were lhose upon whic h ~omcthing intell ectua lly
usefu l m ight be sa id

One ofthc most widely known early observations in the
sc ience of acous tic s and vibra tion was tha t of Ga liko
(1564-1642). who inlnKiucl....t the DMJ<lcm eonccp l uf frequer,,:y
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amI ul>scrvC'll du ring a long and boring n:lillious cfT\'nlony, lhul
the: i""riud of a pendulum is ioo..'J'l"I"Ilenl of its amplitt><k.
(j alileo is, ufCt lUrsc. best koown for his aslJt 'nomica l theories,
bul in lhe prt."SCnt ~'OI1te~ 1 itis l'\'b1U1I IoI'llJl~ lhat he al so -had

a modest sk ill on the I01e- . I n;tu m 10 Ihi'l oboonv.t>on Iatel.
Anod>\'rimport;mJ:f;()Qtributorlo~icalk_·Iedg.: a1aboot

thi'lrirrc .. lIt Marin~(l '"-IMll ). ..oowmkSt:\~
bonb <'lll rile~131"ld -.sal..,. _JI-~ll~
..tlI.>'I\'....ns:ll'\'$li.llbardtoday. Aroon, nuny othcr tJmp.
~nuokSftl\i-quanllwMmcasumncnbofthcop:\'doflOlllld.

.nvtllll;l( the nluc of "". m'f" ..-hieh il pl'\'tIy good
a""'*ring t~~t illJlPU3l.. ,..,..bbl\'.tlh.:"mc:
I~ New...", I\."l\nW:d 10 tbi$ problem from a 1hC'on.1iQl
JlCl"J'Mivt' abouia hundR'd)'\'aB 13IeI"

AJdtitcd tnl iICOUloIics, of COInC, also Jw a vel)" long
h~,albcito{ar.otherqualllativt' butprKfJcal kinds...n:ca

(4HC-65A D)posalqllt.'>tionsaboutthe clf«tofa])sorbenlSll'fi'
pJaco:dontbc ftoor ..'hm:an~~pWy1l\g. .. t\l Ic Vitnn 1U5
(ca.. lSRCl .. Ibo.lUl the !omlI; tIme' raised questlOllS about

m"ci>cr3tion.Withuut . Wubt. bcM-evcr. theampltilhealm;bo.u ~

in Roman l inn aaJ !h:'~ bllIi rtC;Irfy II........uno.l~.."

lal\'l'oo !la\"\' >n) ' .rnpr; ....\"IL·O ...I.. cal prop.'" 'co, Ry lht 17th
~~lury, ardll lrc li had a t oad undc:-nrandmg of soond
f'I"I,!",,~alion and reflection. a~ indiC<lled by lite archuccnral
drawings of Alhanasius Kircher in ahoUl 1650

~IOl)l:m.s TIM ES
A~O\lstio.:a l knowkd g.: developed stead ily from the lime of
:-.k"W\on (16042- 1727) in a prclede to modem limes . Amung II>\'
fa"""" lI\illhcm alicians al'lllphys;";isls ...OOpublished bo<>lr.s
and paJ":nonlOO\lSlicsc;mbc~F.u lcr, LagJ3nge.

PI>Mon, Lapbl%. Whea~. Far-~ and Ohm . Iktai~ of
.orne of their cootribul:i0n5can be found in the oomribrion by
R.B. Lind'Iay [II- AB of them. ofcoone: . al~ COIltn bul.'ll
immc:mcly lOoth..'1""'¥does ofTlU1ho:m3tics;and~

Modem hmes in~hI;M~-..:f, bo:gID Wllh f1<:rT1WW1
von Hc lmholu ( 112 1- 11194 ) and John .....illi;am Sln,"

( 11l42-1919). \;ater 10 be Lcrd Raykigh. The: m.r-sel)
innuenl ialbool< sttul lhcyp..tbhshcd ood>\'sub)C'CI (4.jjllre
§till~ bJay Rodl-.:n: IIOIabic§cicrll i~h - R.lI~lc it:h

IS Prof....._ 0{ ~Ji,;" .. Cam~~ and f1d mhullz 1'1

rrofC''Uo r of P!lr l ioolor ,n I SUn<:5S;"", of n''I1llan
uni\-en ilies , and Illm t~ liN Dim.-tor or ..w illklW lbc PTA
(Ihe I'hyslkahsc h TC'\;hnisebc Bundo:sanstalt). tbe prroti.:T
ll-0'.-.:mmcnl physics \J.bor . tory of Germany. Rayleigh.. in
parncular, ..:'l 00wn math..'tll3.tical VCI'!Iiom of tbe tbcory of
;tCOUstics whkll. in thai they descri bed .... "" of man y t) JlC5

and inc luJed di~Jl"1"'Sioo phenomena and varialion3ll pril1l;iples,
later rro"'i<kd much of the malhemali cal busi, of quan tum

mc~han ics (Ihon llh he did nol, of cou~. foresee thc
Schriid ingcrequatinn! ).

A further notable adva nce in acou stics loul place in Ihe
laIc 191h century ...ilh Ihcde\'C'!opm ent of mechanic al . "J
then etectromc method s for recor ding, ana lysi ng, and
d~~lrihot ini ..,. mol II is inl~resti nll lo note in this con nection
lhal Edi.on haJ a strong interest in a.:ooslk s and was made
the lint tloo urary Fellow of II>\' Aroust if. 1 Socicry of
America in 19211, \n.s tIwt I year ..nn ib (Ol.ftd;rt iort . No
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other Honorary Fellow wa ~ appoinled for anot her ten yea~

As in nlusi brand'iesof scic",,:c . thc twentie th ccntury !lw
huge advan~" in physics gene rally, and these tend to
OYCTshado..... tbe advanc<'s mad.: in a<:ou stics . Bur think where
...e ...'OOldl>c ilhoorl ltt.:..;c:am-anccs.I'oslcn'UJ'bo nic'lOOnd,
or C\ 'l'Il high q lity ....m.l n:prod uclion .II ..II, Nu music CD5
or ~ LP", No brtMdc.io>l concerts m Podio or TV I'rlo
ckrtron;,,; musical instru m.:nl1. No ullrasound med ical
5C.1On1lll. Certainly li fe .....Jd still go on. bot it v.oWd be

mudt ..... ridlin ~npcricncc.

:\IUSI C A l'i l) UFE
Finally.ldmeCOllU\'lCrJlbneflYUJIOIItbcn: la.t;omJtipttet...ffn
musicandthe inlellct:twl li.'Oof:oomc:oftbcglt'.1Ip1ty5icisu.
.:mdeven oflbc ordinary physici'ob oflOday . I ha\..: all'\'ady
men lioned thaI Mel'5C1ll"lC playnl the lute and Ein>lcin pl~'nI

the viohn. How 1IIlUI) ' (lilher famous scic1lli"'s "'en: al,..,
co mpere nl pcrfonnin~ mlb icWis I do nol 1""(...... bot an
~ItOllofthcconncctionbelw!:CTtphy~iC5 ..nd mus ic in
ron lrntpocary..xit..'ty isill\01l,naIing . I ha..-e my~lf pl.1)"Cd in

perha ps half I do.lcn amalCW" ordJe,;t ras in AIIlI."Iica and
Austr alia, and I ha. '," "'-' 'cntly madea practice of diSCV\lering
the ed ucat ional and OoXupuhon al bac ).gl'\lunds of the more
l.·'>mpCTenlplaycrs in thescgroul"'. On titling lh..."c f\'\\o...IK' Mr<:
retired rrofc,, ~i ona l musicians, I f ind lliat, some....hal
, urpri, ingly. lhc .....-erw helming majorily of thesc pJay..."",hll\'C
a ba~ kll...,und in mathematic s, physics or engin......ring and a
smalk'T numhc:ri n ntltc:r bran( hes ofscicllo;<: ; very f..... have s
bac lground inthe humanities or SO( ial sc i~'tlces. 115\.'c nl:'llha t
~'Om~tence in tbe acwal performance of music is cl.......ly
related to ahility in the' phY'ka l 'Sciences. ...hile those whnooc:
inlCl'l:Stis in the bu.....nilieu re scnera llycont.:nl 10wn le about
and di..."USS \1>\'~ wilhout ha\ 'ing much pno.'1"lQl abilll~

thcmsd~'O . I put this hypo.J1ho:\il l'orward tia fruitfullhc:me for
a~bIc f'hI)"'""iftP')'t"hoIogy!

LcIrnl:rrtumlhc'n k'l'\'IUlemyori~inalrheroc. lbclicvc

thalthcn: has aho~'1b«na close l ink~~ici.

p;articubrly in il. IIl<"lIII'\'fined , .... as rnusK:.and deep and

original thinkinginmalhernalicsand thc~al~

The A\L<,tnlil o Il1.'Ol ilule nf Ph)., ic's is ho Jdini/ .I specia l
Cong~ inr.nherTafr<>lTl January)l toFebruary 4, 2005.

and oo r SocielY i'l nrpnising Iwo sp«ial ~sions 01\

AC'OIl " ics and Music . l.et u ~ jo in in ce lebrat ing IhlS
Inlcma tlO1UlI \ t-u of Plt)sics in the mo..kdge tIw thil aliO
mak es it the: InlCTlUlion.al Ye;tr of Acou;,I;($
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