
THE QUESTFORDISCOVERY

The themeof this multimediaconcertis the search for the \Lost Chord" asa musicalmetaphor for
the pursuitof a uni�ed \Theory of Everything"in science.

The pipe organ, with its rows of pipespointed toward heaven,suggeststhe telescopes and particle
accelerators of modernphysicistsas it tells the story of humanity's questfor physicalunderstanding
in a programof just overan hour. The concerttakesplacein darkness,with footagefrom the Hubble
SpaceTelescope andother instrumentsprojectedcontinuouslyon the ceilingandwallsof First United
Churchby JohnTutt of the PrincessCinema.Propelledthroughspaceandtime by the organmusic,
audiencemembers are encouragedto let their mindsdrift in contemplationof the humanneedfor
truth, beauty and meaningin a vast and ba�ing universe.Eachmusicalselectionis pairedwith a
themefrom the story of the questfor uni�cation | the \lost chord" of physics.

Organistis JanOverduin(emeritusProfessor andChairof the OrganandChurchMusicDepartment
at Wilfrid LaurierUniversity), known internationallyfor hismanyconcerttours, recordingsandbooks,
andlocally for sold-outperformancesrangingfrom the completeorganworks of J.S.Bachto the live
accompanimentof Fritz Lang's1930silent moviemasterpiece\Metropolis." Jan plays the newly-
installed44-stopGabriel Kneymechanicalactionorgan in First UnitedChurch,Waterloo.

Note: due to the unusualnature of this concert, audiencemembers are requestedto hold their
applauseuntil the endof the performance



PROGRAM
1. Gabriel Faur�e, \In Paradisum"

Parallel: The Pre-Scien ti�c Age

Faur�e

This soft and etherealprelude (actually a transcriptionof the �-
nal movementof Faur�e's \Requiem") representsthe \p re-scienti�c"
phaseof the questfor unity in natural philosophy, as personi�edin
the �gure of Pythagoras,whodiscoveredthe intimaterelationshipbe-
tweenmusicandmathematics,andwhowasthe �rst to imaginethat
a similar relationshipmight governthe \Harmony of the Spheres."
A quote attributed to Pythagoras: \Learn to be silent ... Let your
quiet mind listenandabsorb."

Pythagoras

2. JohannSebastianBach,\Fantasiain G Minor"
Parallel: Galileo and the Renaissance

Bach

We havechosenBach and his masteryof musicalcounterpoint to
representthe birth of the scienti�c method, asepitomizedby Galilei
Galileo. Henceforth human thought no longer roamedfree of all
constraints,but enteredinto a partnershipwith observationand ex-
perimentthat wouldultimatelygivehumanity unprecedentedmastery
overits environment.Aristotle haddecreedthat objectsfall accord-
ing to their weight, anddeclared the sunto be unblemished:Galileo
tried droppingweights and looking at sunspots with a telescope.
Bach'simpact on musicwasequallyrevolutionary. Famedauthor

Galileo

NealStephensondescribeshisexperienceof this pieceasfollowsin hisbest-sellingnovel\Cryptonomi-
con" (1999): \... it wasasif the math teacherhadsuddenlyplayedthe good part of Bach'sFantasia
andFuguein G Minor on a pipe organ the sizeof the SpiralNebulain Andromeda{ the part where
Uncle Johanndissectsthe architectureof the Universein one mercilessdescendingever-mutating
chord, as if his foot is thrusting throughskiddinglayersof garbageuntil it �nally strikesbedrock. In
particular, the �nal stepsof the organist'sexplanationwere like a falcon'sdive through layer after
layer of pretenseand illusion, thrilling or sickeningor confusingdependingon what you were. The
heavenswererivenopen. Lawrenceglimpsedchoirsof angelsrankingo� into geometricalin�nit y ..."

3. C�esar Franck,\Deuxi�emeChorale"
Parallel: Kepler the Mystic

Franck

It would be hard to imaginea more perfectmusicalmatch for Jo-
hannesKepler than C�esar Franck, a dreamerwho was misunder-
stood in his own time (not only by critics but by his own wife and
sons)and who found his solacein the organ loft, there to play
throughthe night in solitary communionwith the cosmos.Kepler,
the epitomeof the scienti�c sleepwalker, alsoignored the fashions
of hisday, clingingstubbornly to obscurevisionsof Platonicperfec-
tion that ledhim by someinexplicablepath to the Lawsof Planetary
Motion. Theselawsoverturnedcenturiesof orthodoxy andopened
the way for Newton,who must havehadKeplerin mind whenhe

Kepler

wrote that \If I haveseenfarther, it is by standingon the shouldersof giants." Franck's three
\Chorales" for organ were his last works, composedafter a tra�c accidentthat eventuallyproved
fatal. In themhepaidhomageto hisgreatestpredecessor, to whomhehasbeencomparedasfollows:
\Bach is formidable;he thunders,he hasthe robust faith of the MiddleAges;his rhythm is colossal;
evenhis gaiety is as alarming as the laughterof a giant. Franck is enamouredof gentlenessand
consolation,andhis musicrolls into the soulin long waves,ason the slackof a moonlit tide."



4. OlivierMessiaen,\Dieu Parmi Nous"
Parallel: Newton, Motion and Gra vitation

Messiaen

IsaacNewton may havestood on the shouldersof giants, but he
went on to lay the foundationsfor all physicsto come,andhis laws
still describe 99%of humanexperiencetoday. He uni�ed heavenly
lawswith thoseon earth, realizingfor examplethat the forcewhich
makesanapplefall to thegroundisthesameasthat whichholdsthe
moonto the earth. \God said`Let therebe light'," accordingto the
physicists'accountof creation,\and therewasNewton." Messiaen
is a good match. He is often calledthe most important composer
for the organafter Bach,with onecommentator comparing the two

Newton

as follows: \if Bachconstructeda cathedralof sound,then Messiaen'smasterpiecesare the stained
glass,catching, changingand transforming light as it entersthe sacredspace| illuminating the
interior, sendingthespirit soaringbeyondthecon�nesof stone." Messiaenhimselfwrotethat \stained-
glasswindows magnify the light, one of God's �rst creations,but the organ brings to the church
somethingsimilar to light that yet surpassesit: the musicof the Invisible.It is the wondrousoverture
to theBeyond..." A physicistmighthear Newton'sThreeLawsof MotionandtheLaw of Gravitationin
the fourmighty, descendingchordsthat closethispiece(the lastmovementof Messiaen's\M �editations
sur La Nativit�e du Seigneur").

5. Barrie Cabena,\Aurora Borealis"
Parallel: Maxw ell and Electromagnetism

Cabena

JamesClerkMaxwell wasthe greatesttheoreticalphysicistbetween
Newton and Einstein. Among other achievementshe uni�ed the
mysteriousforcesof electricity andmagnetism,alongthe way sup-
plementingthe old Greeknotion of \particles" with the modern
conceptof the \�eld". Perhapsnature'smostawe-inspiringdemon-
stration of the electromagnetic�eld in action, aurorae (\northern
lights") areskilfullyportrayedherein musicaltermsby prize-winning
CanadiancomposerBarrie Cabena. A swirlingkaleidoscope of

Maxwell


ashing lights and coloursis conjuredup rhythmically, harmonically, and through registration. The
mosaic-like structure and free fantasy-style musicalpainting establishan overall senseof joy and
freedom. There are also suggestionsof power, especially in the middle part, but the pieceends
serenelyandquietly, leavinguswith animpressionof gentlestrength. \Aurora borealis"wasdedicated
to tonight's organiston his 60th birthday in 2003.

6. Richard Felciano,\God of the ExpandingUniverse"
Parallel: Einstein, Relativit y and the Big Bang

Felciano

The only physicist to becomea householdname, Einstein was
the greatestuni�er of all, and one whoselike we may neversee
again. He rewroteNewton'slaws to make them compatiblewith
thoseof Maxwell, andcombinedspaceandtime into a single,four-
dimensionalfabric called\space-time." It washisambitionto unify
the geometryof this fabric with matter itself, sothat all of physical
reality would consistof only one thing, \space-time-matter". He
spent the lastdecadesof hislife in fruitlesspursuitfor anevenmore
uni�ed theory that would alsoincorporate the smallworld of the

Einstein

quantum. In the �ft y years sinceEinstein'sdeath,no physicisthasgonefurther. The most beautiful
of his discoverieswas the theory of generalrelativity, which predicts that the fabric of the cosmos
not only bendsand twists in the vicinity of matter, but that all of it | space,time and matter |
cameinto existenceonly two or threeearth-agesagoasan in�nitesimallysmall,in�nitely densepoint,



andhasbeenexpandingfuriouslyeversince.(Einsteinhimselffoundthis hard to swallow, reportedly
quipping: \Once you canacceptthe universeasmatter expandinginto nothingthat is something...
wearing stripeswith plaid comeseasy.") ModernAmericancomposerRichard Felcianohasdepicted
cosmicexpansionmusicallyin this pioneeringwork for organ and tape. The organ part consistsof
only two notes,onemanualand onepedal,held down continuouslywhile stopsare manipulated|
an evocationof the incomprehensiblemotor drivingthe creationevent?

7. Philip Glass,Act III conclusionfrom \Satyagraha"
Parallel: Quan tum Ph ysics and the Bom b

Glass

SinceEinstein,physicsseemsto havegrown too big for anyonein-
dividualto master,andprogresstoward uni�cation hasincreasingly
comeinsteadfrom group e�orts. The great joint achievementof
theoreticianssuchasErwinSchr•odinger,Paul Dirac,Richard Feyn-
man, StevenWeinberg and many othersin the twentieth century
hasbeenthe creationof an edi�ce known asthe \Standard Model
of Particle Physics"unifyingMaxwell's electromagnetismwith the
quantumtheoriesthat governthe verysmall. This model hasbeen

Feynman

phenomenallysuccessfulin thescienti�c sense.It hasalsohadcatastrophicconsequencesin thehuman
sense.This is the dark sideof the Prometheanquestfor unity andunderstanding.\Satyagraha,"an
operaby AmericancomposerPhilipGlass(famedfor suchminimalistclassicsasthe opera\Einsteinon
the Beach"and the \Quatsi" seriesof moviesoundtracks)wasnot written with physicsin mind, but
neverthelessevokesboth the smallnessof the quantumworld andits awful power here.To hear them
onehasto slow one'smind and listen,not just to the surfaceripples,but to the largerwavesmoving
beneaththem. These\bulk motions"grow steadilymore insistentuntil the middleof the piece,when
they are met and counteredby heart-rending, higher-pitchedwave packets of equal and opposite
force. The tensiongeneratedby this superposition of contrary motionscapturesall the weariness
and uselesssu�ering of humanexistence,and it neverrelents. Rather it is ultimately subsumedin
a graduallyswelling bassroar from the pedals. The versionheard hereis an organ transcriptionby
MichaelRiesmanof the originalclosingaria from Glass'opera,assungby the characterof Mahatma
Gandhi.

8. Arvo P•art, \Mein Weghat Gipfelund Wellent•aller"
Parallel: Lo ops, Strings and Higher Dimensions

P•art

Physiciststoday are at a crossroads.Einstein'stheory of relativity
and the standard model of particle physicsboth work perfectly in
their owndomains,but cannotbereconciledwith eachother. Theo-
ristsare trying desperatelyto combinethem,with mostoccupiedby
somethingcalled\string theory" anda signi�cant minority working
on a rival approachknown as\lo op quantumgravity". The former
approach,championedby mathematicianEdWitten andothers,be-
ginsfrom particle physicsbut generalizesthe conceptof \particles"

Witten

to that of \strings" vibrating in tiny, unseenextra dimensions.The latter approach,a special focus
of many at Waterloo's own PerimeterInstitute, beginsfrom relativity but generalizesthe concept
of \spacetime" in an attempt to reproducethe featuresof quantumtheory. Neitherhasborne fruit
despitedecadesof trying, andpractitionersonboth sidesarebeginningto wonderif physicshasreached
a deadend. Neverthelessthe dreamof uni�cation liveson. The situationis perfectlydescribedby this
piecefrom contemporary EstoniancomposerArvo P•art, whosetitle translatesliterally as \My Path
hasPeaksandValleys"but might alsobe renderedas\The Roadto Uni�cation is Pavedwith Loops
and Strings". Deceptivelydi�cult to play, it consistsof threedi�erent voices,eachonetracing out
similar, shimmeringpatternsof oscillationin midair | but at di�erent speeds.As in manyof P•art's
works, onehasthe simultaneoussenseof movingconstantlywhilestandingstill. The pieceis based



on a poemby EdmondJabes: \My path had its hoursof greatness,its blows, its pain. My path has
its peakand its valley, its sandand its sky. My road. Yours".

9. Arthur Sullivan,\The Lost Chord"
Parallel: Unkno wn future think ers

Sullivan

Wheredo we go from here?Nobody knowswherethe humanquest
for unity and understandingwill take us. There is a consensus,
however,that we do not lack for calculationalwizards. Rather,we
requireseerslike Kepler,Newton,Maxwell and Einstein:dreamers
whowill follow their ownvisions,in splendidisolationif needbe,and
returnwith the secretof the next scienti�c revolution.Perhapsone
of thesepeopleis in the audience?Just in case,the concertcon-
cludeswith an inspirationalVictorianchestnutfrom Arthur Sullivan
(of Gilbert and Sullivanfame) about an organistwho accidentally
stumblesupon a chord (or two) that lifts the veil and opensthe
heavens| but only for a 
eeting moment:

?
Person(s)
unknown

... It seem'dthe harmoniousecho
From our discordant life.

It link'd all perplexedmeanings
Into oneperfectpeace.

And trembledaway in silence
As if it wereloth to cease.

I havesoughtbut to seekit vainly,
That onelost chord divine,

Whichcamefrom the soulof the organ,
And enteredinto mine.

It may be that Death'sbright Angel
Will speakin that chord again.
It may be that only in Heaven
I shallhear that grandAmen.

Detail from The Lost Chord by Arthur Sullivan
( c
 Danforth & Co., 1907)

10. Jan Overduin,Improvisation:\the Search for Uni�cation"
\The most beautifulandmost profoundemotionwe canexperienceis the sensationof the mystical.
It is the sourceof all true science.He to whomthis emotionis a stranger,whocanno longerwonder
and stand rapt in awe, is as good as dead. To know that what is impenetrableto us reallyexists,
manifestingitself as the highestwisdomand the most radiant beauty which our dull facultiescan
comprehendonly in their most primitive forms | this knowledge,this feeling is at the center of
true religiousness."{ Albert Einstein,asquotedin LincolnBarnett's The Universeand Dr. Einstein
(Sloane,NewYork, 1950)



Jan Overduin

ABOUT THE ORGANIST

A church organist from the age of 12, Jan
Overduinmadehis mark on the Canadianmusic
scenewhen he won the HealeyWillan Prize in
1963. He gainedinternationalrenown by reach-
ing the �nals in the 1970 Festival of Flanders
InternationalOrganCompetition in Belgiumand
sharing the main prize at the 1973 St. Alban's
InternationalOrgan Competition, wherehe also
took the audienceprize and reachedthe �nals
in improvisation. Jan hasgivenover 15 concert
tours in Europe, as well as one in Taiwan, and
performs regularly throughout Canadaand the
U.S.A.He hasrecordedonealbumof soloorgan
works on the historic Riepporganin Ottobeuren,
Germanyand eight albumsof music for organ
and trumpet with Erik Schultz.The author of

Improvisationfor Organists(1998) and JohannSebastianBach's\Die Kunst der Fuge" (2001), Jan
recentlyretired as Chair of the Organand ChurchMusic Department of Wilfrid LaurierUniversity.
In 2006, he receiveda \Lifetime AchievementAward" from the Kitchener-Waterloo Arts Awards
Foundation.

ABOUT THE PROGRAM

Program notes and cover drawing are by
JamesOverduin, researcher in gravitation and
cosmologyat Stanford University and author of
Dark Sky, Dark Matter (2003). The coverimage
juxtaposes the historic 1738 Christian M•uller
organ in the Cathedralof Saint Bavo, Haarlem
with a photograph of Edwin Hubble, widely
creditedas the discovererof cosmicexpansion,
at the 48-inch Schmidt telescope on Mount
Palomar in California.

JamesOverduin


