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Chladni meets Napoleon*
H-J. Stéckmann

Fachbereich Physik der Philipps-Universitit Marbues, 35032 Marburg, Germ

Absract, i bloned o thosefos scentiss o v been bl t e

stbin o e ekt cly In prosonal S bt 2k 2 e oy

ublic. Durin several journeys all ov = Chlada demontraed the sound

red s el s u.b mu.\u.ll

sion d by Napoloon durin » o

onbtedly » highlight.

. In this article is shall b tried
writings b

ted by

Paris to
Chladi s given < personal tepors o this v
based on his o

s contemporarics.

1 Introduction

O s Frusy evning of the e 100 in P,  cartige dove up belore Tl Pl
the offial ssdencn of Nepeleon Bonspate empar of the Freach peole, The p

e the Connt de I lace, hancelor of the scante, Ln Cépide, great thancelloe of t Logion
o Homons, Berthet senstor of the cmpier ek Dr. i o Whteabers. Chindnd

ta become known R;rlu»txptnuunu(m\lhmun;,)vh\t and stopped for a longer stay in
Paris while on  lecture tour thr o e got Lo know the lading contemporary
e . . Aot o s tre ey e e e sathction Com de

Flace better Ko Lnplace, the chemist Bstholet, and the biologis Ln Cépde, e wre
among others Pojsson, Savart, and Biot, as well as Alexander von Humboldt, who stayed in
Paris at the same timc.

~ demmevion of by cpeiueta sulpuited i o the
Tuileries through the me: Whilepetorming artiss wer rather ot

to court, the invitati i o o » sl persona
scst o i msing wth Nopclens, whic will b eprctct bt o0

But let us frst consider the year 1756, when Ernst Florens Frieds

Nov. 30th s Fig. 1 of Rt 1), ot constpicnee of the e
Wittenberg had_ becos nltral cnt of Euope due t
Melanchthon, and the Us .\mu Leucorea of Witte

Napoleon was intereste

Gurng ihe Counte
ronditior bd been
e

Chinini spent o shelleredyouth. A bt tooshltred, e i s, Lt listento Chcii's
own words: “In my paternal house 1 was indeed kindly treated, and was well instructed by

H

“An abbreviated version of this arti German i the Nosember issue of the Physik-
Joutua. Transltion nto English by . . :bnknmnn

* e-mail: stoscknanndphyssk.uni-marburg. d
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honest and able teachers, but T had to submit to such restrictions that 1 could leave the house

only on rare occasions, and never alone, T could get to K other young peopl of my age

s it the ot and gaden near he hous when the wenther was very fne”s
Sime the age of st years the oy . e of the L spen compusoy doors by readi
ooks of gogtaghy o trwsl. A theage o outen, il s st o the bosrding sl

e, and ther as el o complind of  strongly resticted frodom of mvenent
i more ot o e [1]).

of c tenberg, He would have much more preferred
oediie, bt sikded to the prosute of s foher, AL st b ataied the permismion to

e i L<ipts o e R Wik cen v ciertions o 7 and
o i 1751 i 1752 S aftes i e i Aferseare of el e e
pursue his own interest. Tnstead of taking up law, which wold have assured him a sccured
position and a regular income, he decided to study natural sciences be had already dealt with
just for the fun of it

1 now By

2 Discovery of the sound figures

Vibrations of bas e pats soon bocaie s main il o oterest, and i tis doin be
e th dery ich i asociated it bl name il aday. Lot ue it to s personl
ng other things 1 had obsceved that any glas or metel plte o
ot it o o Thonovr ekt ot Sk ther i o |vmmmL\ nm\
1 wished to know the mmu for this sehich nobody had ever before iny od
By means of a vice e vt e e o o o it ke o brmdm;,

& violin bow coud prodce dilerent o
by m of the hand.’
bl the tracen of cectic discharge
insolators by spreading powder places. Th gave i the e t0 15 the
procedure at his vibrating brass plate. He spread sand on the plate, stroke it with the viol

ctually Chledai waeuo the Bt o beerv thoss vibenton pttems, Leooardo ds
s lzady mentiond them i bis not ook, and Gall reted themin o longer prasage o
i Ditog sopr s st st T howeven, il 1t Chludos i e
to exan phenomenon systematically.

Afer baving renounce gl profesion s hd become o pitte scholar without o
regular ncome. The money he ot for gueat ectures given at the Universty of Wittenberg was
o sficent o secure i i, Scvcral applications fo . professoria chais ffld. This save

- to carn his money by means of lecture tours: “It occurred to me that an artist

i St T vard s v el bl g raven o gechickin
Latwen uen Unte
md

hat
e i s s M g amm \...a oin o Menhen \llm e

als etwa in der x..,u.. ‘2 sehen belam: e sogar, ...umm,.,h...,, Sorgfal f
i, s utr W Trans st e Ho, b Hole

faltige Tone gab, wen ich sic an verschied
dicmer von noch emanden unermclaen Vers
b, di

cn. Teh

Schraubenstock, G i dem Vinbogen i ol verciens Ton
hervorbinger ’
 Diswvercs Goncumin the Thoryof Sound
Dialogue Concerning the Two Chief World Systems.

 bemerkte, dad durch




Nodal Patterns in Physics a

Mathematics ”

o knows how {0 give el some publiciy is e stacedtoa ortan place and s more

bein "  scholar dedicated

to academic lfe, nndlhnp«l tos :cccd kA means of virtuosity, becusee I

S0 late in lfe bezun to l . but due to the invention of a new istrument. I thought

sl more able o achieve it uu... b e e | b s e e of
» sounding body belorehau”

t Chda bad ey o the st o that e o demonattion o ha

o Munnu omld e of et o the general ubi. v . o peiod of o

several vain ex; Ch.\nd ﬁmxhcd i et invented nstrament t0 which he gave
the ambitious ame El\phnn (Greeks copovon. e st o, The s v prodced
Ly gl rods bringig about vibrations whon exeied by fiction fods ixed perpendic

et i ki the Euhon i b ploen, CHid sk ot o e Bt et o
il v Bavope. Tewvling should ot I b gofor the st of s i
evident. that the public was actually interested in the sound pattems and
not in the new nstrament. Fig. 2 of Ret. 1] shows Chladni during a demonstration. T took
i 1 the palace nmmm.m.m i In Regrsburg i 1800 In generl the pblc wne
st n phynics bt good sh Shows how Chiadni could bring
fons betwreen thumb

i he ealed Cliylinder. The
sound was prouced by ealic vibaton ars,similarly a5 e opbon.
The cxctation, howeer, was biougt about. v o otting cylnder agint hich 4

onld be presd e o e ks urn\gwl as lllw' of the piano cmm.,.

e the e o the Gl Soon afterwards ofh
e appeae: i the Moo s e Topocion which imte the il o
the Clavielnde 2

802 Chladi tmoved from the house where he had been born to a flat

In the same house Wilhelm Weber greu up who became famous later on for his experiments on
e, At he age of only 31 he ublishd a monogrph on the sence of waves,Loether
i bis lder brother st Helnich, s senior by ineyers The bok was dedicatedto “our
dear friend Chla iintor of constcs based on Cxperiments

i 902 s i work D AR spaoar o s e
K i this Gkl up o tha period (3. Tho main discoveries

ossstr. 10.

narises every fact
wn. Apart

Chladui’s on
{rom the sound figures Chladi was the fist o abscrve longitudinal vibrations of bar. 6 s no
mmmm o st that acoustics s become a dicipine o s own die (& (his book.

i theory on the vibrations of elastic plates o o e
<o e had
plaes acording to the mumber of nodal e paralll to bkh ks ad he asigs 0 o e
frequencie the cortespordin tones of the scle p toseitone precion, acibing
e figure with the lowest frequency. Fig. 1 shows a plate from his Aluul)l. i

i s ofth s, ot i it . ko o stpiieo eion

ecucncy » belonging to s sound patetn and the mmber of s dnmetric and
i o s e

ot et exist, the descr

> mm

v~ (o 2m)?, u)

today known as Chladni's law (see Ref. (3] p. 131).

angefan

e newen Instrumentes, welches ich cher, al

e Kingenden Kunm et untersucht hatte
i Akustk

lperins
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2

3

On the occasion of a visit to W

1 1803 Chladn »

t Goethe to whom Lie gave a copy o

00 connction Goethe wrote uu following o bt 0 Sl Deetor o
Yne v s rought i complete Acovstis i  qunto Yolume.  have aleady rend bl
of it and shall give vmlnmnwwlmtz\;( eenble oral report on te tance, method.

o form. He belong o .. hose lsfl persons v have 1o th fin .+ e th here s

Somcthing w atored philosophy. and i sre nly sitemivly tring o obsree. phenomea
i thes il then chfy ke v of thn. 2 well o i el ot B bl i
the matter and is trained for the matter.

st the acgrond of this ot so At charcteratonof
can only speculat classify them el
ofthe experimental physiist,and con ldly be mml 2 sepronc o
known, Goethe regarded himself as a natural scientist and did not underrate his achieve
o i et Nin e Gocthe b e to convinee China of b Theor of Colours and ok

personality, we

ey, s b gmerly

“Doktor Chladui ist_ angekommen wnd hat
mitgebracht. Ich habe sic schon s Hlle geesen
c nd Form manehes Exeniche s

ausgearbitete
i werde T
Kinnen. By
g b, dal o i N.u\vrplnluxol»lm
it oo i Pinemene sewni 1 e

e e hen ill und s o angebornce i o

Akustik

i r, mi :\u[lm e
e bber o g o ordaen o 2
e und 7 Sache seiben Talet vermo
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not provoked the ent he had hoped for. However, a few years later Gocethe has made
chal positive statements on Chladuis behalt in n bt il
“Another poct, Thomas Mann, who liked to mself to Goethe, erects a literary
1o Clladi. In the iniroductory chapter of hia great nte novel Dr. Faustus the
ather of his hero Adrian Leverkiihn. This father likes to “speculate
o smsts hencmansto Lot 1t by xpoin s work i

ents.”
abing up each other. Thero are structres

Srown in saline soutions sugecsting o be mosses or
in the form of geometrical patterns. All these phenomenn
& anyway in the poet’s eyes are the work of the “tempter.”

algae,
and experimen

3 Chladni in Paris

1 1806 Chin et off agan o o long ourey esdiag b v the otberoode ud Brussls to
Pari d from 1508 to 1810. Thi very peiod when the st
o it Napelon ook place. Lt i i ntento b o okl W e Tenerey
B weleomed e, standing . the et o the room, w1 the cxpreaions of i fvour. Except
i thr wero o prset it Yonpbine, ol bl and caring lad, b ot
tose physiognomy and behavi aturedness,

it s some picces on the Clvicyfnder i st please the |)cnnm recat.
\lnpolmn i o v 0 procuc e sounds, bt though o 0 i he ey st
e pressed very softly, and although he did believe to have pressed them very softly,
Iu\lllvmad o e Tt o e e vt s o oergs. e e

s\.v»«.mm Chlad dempnstesdthe s Sgres. Napcleo shomal mchiterst i
20 i 35, a0 an, wxpet . mathempriel cuestions vo

all 50 that T could not o wos vell
ot ot vt 0 oty et 5 v coreed e s o o, ol
were successful in this respect, it could be useful for applications to other subjects

EE

n ac acencs could bo th topiof  whole emay o it own. He scually d s
excellet knowlge of mathematies, 8 we got to know from his school eport hen
o o ST . s gomeral ot thie i, i e phneed Povi e e s

0 sparethe bt of the ulversity profesrs, sinng e the bovse of Alsau Valta 4
Later on i Pri, in 180, Vltaaso ot the canee o pr
Bonspatte, o s tho’ sl the frs <onsul o ahe Foemeh epel

Lenr th eading sieniste held hih postions at the i
even appointed marquis.

werial court. Later on Laplace was

inder Wohlwol-
lens, Ausser i wares e Gemahlin Josephine, cine damals noch sche wohlgebildete,
bcunnnhg&‘ e . Mt L, dovn Ao wd Benchoe higket verrith,

e 3 Nopolé
el g s g e e, b heweh s gt i e ot s
slind mimten xl\«h,ngmhudﬂ, werden, nd er sie auch nue sehr schwach niederaudricken glaubie,

eschah cs doch mit solche Stirke, dass meines Erachtcns auch hierin scine mehrere Energic als

an\dmun e Ko e s e et sl e s Cegensind mivlch scin
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TRAITE
D'ACOUSTIQUE,

NAPOLEON-LE-GRAND
- CHLADNT,

e e L pipacs o cex ovvAGE,
2 s rougzS

. 2. Dedication of the Traité d"Acoustique to Napolcon

The next morning Chlad got a gratuity of 6000 francs, connected to the request to publish
the Akustik in French. In doing this work Chladni encountered a problem. For the German
terms Schal, Kiang,and Ton s by Chla it differen mesnings,th French langunge
oy ko one concept, el so .. Sout, A Prencna b e st his matter g
Vi the following anove, which was ot vy helptul ot diablcoe de fangue ne veut pas
s péte o Vapresion de ot e e posiles n/m méme qulqufos sucrifr wn idde
auz caprices de la languc.” 1 Cl this o rodification, he
o e omtof e and adied po e, 1o Kb 1500 he Lock wae bl
r e ke o Tt 4 Acousguc. Ch e the Ellowin semarc “Hh vl T
from
books wiich s ot by far s mch 0. g the royalties Madaume de Stadl or others, who have
a much greater public get for their seripts.”* This is (unfortunately!) still the same today.
Chiadni (w,‘ ated the book o Napoleon, afte Laplace had advised him
pemission (Fi. 2, Chlads b ot of dificulies reatest
the unavokdable dedication. That s tosay T did not g o sty épine
dicataie, which o the one hand wonld have avoided al Kinds of fattery (vhich ot my
e et e el 1 i v e
e il 1o ot of - s Tt v o coment, il b o o e

lowing deiction m the apidars St Nepotion 1e Grrd o dign agrée b aédenc de

i Stal und

nedende Dedication gomclt. Bs vk
et gel r man rech und in der
o 2 v sﬂ.n e Sl e e Sche it ) vermiede, 1 s d aderen
Seite doch alle gl ‘Achtung und Dankbarkeit ausgedsiickt hite. Endlich 205 ich mich aus der

wimlich
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et ourage, aprés en avir s capéicnes fondamentles?1* Perhapsthat s what renlly
happened. There is, however, good reason to be doubtful. In 1826, when Chiadni drex up his
port, condiions in Europe i drasmaticaly changed. Some veass beiore Napalcon had died
Fileus, w8 simouphase. of represion rigaed it cve Bureps. The dciation bad

o et s i
In addition to th ‘ummul sty for Chlan Nopolon el ot prie of 300 franes
il of th ! I 1816 this prie s i Sopie

L

3 oric des surfaces lastiques® From
predons knovidye Sopbi Gerain was & matheaticinn, Bing o voman o pmpcr ulumnm\
B been denied 0 e She bad ¢ he necess ed

i theory, and exchan

Gauss, in the beginning under an assumed male name, as she feared & woman would not. be
taken seriously [5]
Sophie Germain's explanation of the sound patterns was incomplete. The prize was given
o el the s soce i wasackoowledged hat bor ot il a il progres.
The probln provd to . The complete solution for circular pl
Robert A not \n'[nrr e sl n 1801 one coutd read in the "amﬂmrh e vk
[ A to e i ticaltheory, only o cases e known in which it yiekded esults
pnopent b wersly pple v i cepesmen
dadui_figures of irregularly shaped plates have experienced a_ surprising topicality
g Tl rsson, i the equimino bt the statiomty wavo equation th Hlbolta
vy Scrcdinges exnon o partice moving frcy n o bo il
refectin cxaminaion of such s, au, i the cae
of mcl{ularl\ formed walls of the ianium chaos by means & plates [7]. N
ko e st comted o saes T v e domion, n R o T B
ek dnags e o i e in pattem formation in the vsul corex (10, The
368th Willelm-and-Else-Heracus seminar dealt exactly with these questions. Tn view of this
development et e o conkl b s A repect
Sgurs of oy fomed patcs “this could b sl
ol o ot obct” con oy e calle

one turned to Germany cland aud Italy in the sumer
of 1812, H onitied Re o Nosien et st bnd vers to0 s became
o oy st obbers

erer Napoleon for a last time affects

i e il comsencn T e e f 513 e

inde armée were entangled in mumerons fights and skirmishes in Saxony after

the retreat from Moscow. Wittenberg was besieged by the Prussians, so Cl ompelel
b

i e, this ime ndiret
remains of 1

town of K
the st of the e e the et i Wiktenber b, ot e up by o gl
which had bt the neighbouring house. Cl o of oy syt de 0

He b been, homerer o ucky Lo e NxcuM most olhu oo, aons he the Enghon
and the Claieyl youn; Felix Mendelssohn-Bartholds,
i B e Chlnd 1 Keten i 1521, v hee e oo 2 A sl
room had to serve hi d-room, workshop, and drawing room at the same time.

I Kb Chlai spent the rest f i, ol iterrpt by he il naerous ke
tours. During one of these he died in Breslan on April 4th 182

Velgenl, uf i A, it o allemeinsfiden s, il drch ol
Lapidarsyl*

 Nepolion the Great o diged 1 acep h ddicatin of i o, alter b hd s the pertoni
Sundomental caperim

 everch o e Theory ofte Bustc Sufue
“Was e strnge mathematice Theori berfl, s st i bl rs e
o, Reulae I e e ot o Expermet o

Sl e Woge dortin g dor vicen Srabensber and Mirder s 1 ichr s

le Dedication im
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4 Résumé

Wi s seson i s el s he ol of acoutics, Here we st o forset
)i ol
focusoed wheter meteorites e of emtstial or cosmic o
oo it s e oppereniy s el sty knowiedgs of mescri which con
be found in librarics. He summarised his findings in the
v rsgruny der son Pl gefundencn wnd anderer i i Eisenmascn
4 e 55 doubt that b supporied the costie orgin. Having dealt with an lnical
e impotant s of s piod aed

Nsanees von Hmberdt. The bt o 11 -
et the al of prsep gt magimt s 4 e years, wnd
ben st by trusiworly eyentneses ... Chl ad aleea 1
merit about physics by s R, e o o e oo observed such
gent ,,m.m,um. it (1.». conmection 1 the e o the plantesy aysiom 5 A o apecial
oo for i rater was postinmously naed ater i, hich,however,

o dinmsier of ooy 15 Hlemtre, ety & ot modet on

s Chlad s s, i s ften it o s unseady . S bave boen o Kind o5
to deplore my so of tiving,since I have actually never received a call, and
Lot ol eeepte oo el B L o of th oo th 1 b s
bean a disadvantage for science nor for myself. If 1 bad got a position in & particular place
{except for Gitingn whenesuch  extnsive iy can I)(-unmllv.ul) lwmlld v s
been able to work ropery on aenutics nor o th tackings of the et since i
had beea abstutly necesay for hi pupese T nform myst of amy ormr ohcrsations and
examinations o others as fr a5 posioh

Gl vao born nthe same year 08 Mezazt, and me year
What kind of n man had he e st meiton of physie (\hpulmu s‘..,..,‘..m)/'m
s of g e v Humlmhlv.)'\I(nl\'nnudmu« personsiy (Jobeon Wellgag

Gocthe)? Evena man of the devi (Thomae Mann)? The ltter csimaion may well be

sscribdto poctcloenen, Thet i, hovover m\\:ll e sid or it that Chlh
actually showed some traces of the imperfections in his youth. And it sce
e v Bt vt sepetet i hdenonte 6 pert . i

denes . Hi um]md {0 preent physes o by public i besn nlque s dle withbin. s

s e nowadeysof & me Listorial intest: The only thing otlating are
his umml)mmlm o oo 10 th e of teorten wlich b o pemanent oot
until tod

his paper | could widely go back to Chladni’s original quot roduction to the
et ) el e e e N, Bt oo At 15 it st i st o e

% On the Origin of the fron Masscs Found by Pallas and Others Similar to
2 “Obgeich it ditalbtawsend Jahren o Amalen des Vil o S sm..r,.um ersiblen, n

I A2t waren,... 50 ist doch
o 3 ulmrhhnll&\«mu ¢

S o e l-.nulwkuﬂ: seiner Kl

woch fir mich gevesen it W,

wo. o richialise Bulrlmluk humlzmx o)  angestellt worden, 50 wirde ich weder
s h dic Lehre von der b

g oo e, i sl v o ber. Becomangen ot Uokcmsthngen Moo

miglichst 7 unterrichten.”
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which s very unusual from the actual poi Jdui’s report on his meeting with Napaleon is
et st o Chldns M i ok . - Nl 1
Tam indebted to my wife E.-B. Stéckmann for the translation of this articl.
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