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Preface 

The Worksho p o n Symmetrie s i n Physic s organize d a t th e Centr e d e recherche s 
mathematiques, Universit e d e Montreal , Septembe r 12-14 , 2002 , an d thes e Pro -
ceedings ar e dedicate d t o ou r colleagu e an d frien d Rober t T . Sharp . H e passe d 
away o n Octobe r 1 , 2001 , afte r a  prolonge d illness . H e ha d bee n associate d wit h 
the Centr e d e recherche s mathematiques , whil e a  professo r i n th e Physic s Depart -
ment a t McGil l University , virtuall y sinc e th e CR M wa s create d i n 1969 . Professo r 
Robert T . Sharp—Bo b t o hi s friends , colleague s an d students—starte d th e traditio n 
of mathematica l physics , i n particula r th e us e o f algebrai c an d grou p theoretica l 
methods, i n Montreal . W e starte d t o collaborat e wit h hi m i n 197 0 (J . P. ) an d 197 2 
(P. W.) , an d forme d th e firs t tea m i n mathematica l physic s i n Quebec . 

A specia l issu e o f th e Canadian  Journal  of  Physics  wa s dedicate d t o Bo b Shar p 
in 199 4 on th e occasio n o f his 70t h birthday . Th e ide a o f put t ing togethe r a n issu e o f 
the Canadian  Journal  of  Physics  celebratin g a n anniversar y o f Bo b Shar p cam e t o 
us rathe r naturally . W e fel t tha t Bob' s qualitie s a s a  teacher , scientist , an d friend , 
although wel l appreciate d b y thos e wh o cam e t o kno w hi m personall y i n Canad a 
and abroad , deserve d t o b e recognize d mor e generall y an d mad e int o a  mor e visibl e 
example fo r thos e wh o migh t otherwis e b e prevente d fro m seein g the m b y Bob' s 
modesty an d unassumin g manner . 

Having misse d th e Worl d Wa r I I Europea n theatr e b y weeks , th e young , freshl y 
trained Canadia n fighte r pilo t Rober t T . Shar p immediatel y volunteere d fo r th e wa r 
in th e Pacific . Eve n tha t wa r ende d befor e h e coul d reac h it , leavin g hi m strande d 
with hi s Corsai r squadro n i n England . Returnin g t o Canada , h e woul d conside r 
nothing othe r tha n a  similarl y gallan t an d thrillin g profession : becomin g a  physicist . 

After a  shor t spel l o n th e facult y o f the Physic s Departmen t o f the Universit y o f 
Alberta i n Edmonton , th e forme r fighte r pilo t becam e physic s professo r a t McGil l 
University i n 1953 , where h e ha d graduate d unde r Phi l Wallace' s directio n jus t tw o 
years before . A t McGill , h e continue d fo r severa l year s t o b e par t o f th e Montrea l 
Auxiliary Squadro n an d flew  Vampir e je t fighte r planes . 

During th e las t fort y years , generation s o f physicist s wen t throug h hi s classes . 
We know severa l wh o gav e Bo b Shar p th e highes t mark s a  teacher ma y desire : thos e 
colleagues wh o decide d i n hi s undergraduat e clas s t o becom e physicists . 

For youn g student s o f physic s th e mos t memorabl e momen t i n thei r caree r i s 
the firs t scientifi c publication , whic h separate s studen t year s fro m thos e o f a n activ e 
scientist. Thei r fellowships , futur e jobs , and , mos t importantly , thei r self-estee m 
largely depen d o n tha t publication . I f ever th e grantin g agencie s i n Canad a require d 
lists o f publication s o f student s on e ha d supervised , tha t o f Bo b Shar p woul d b e 
one o f th e mos t distinguishe d i n Canada . Havin g alway s give n the m specific , well -
defined, an d difficul t problems , an d havin g provide d a n outstandin g exampl e b y hi s 

vii 
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personal enthusiasm , intellectua l integrity , an d ofte n ver y substantia l hel p i n th e 
course o f th e work , Bo b ha s forme d severa l doze n youn g Canadia n intellectuals . 

For anyon e wh o kne w Bo b well , i t wa s clea r tha t hi s researc h wa s alway s a  larg e 
part o f hi s life . Alway s motivate d b y physics , hi s interest s ofte n le d hi m t o rathe r 
mathematical problems , wit h symmetr y propertie s playin g a  prominen t role . 

Bob Shar p starte d hi s scientifi c caree r ver y successfull y a s a  nuclea r an d el -
ementary-particle physicist . Fo r instance , a n earl y shor t pape r o f his , publishe d 
in 195 3 jointl y wit h G . K . Horton , i s stil l ver y muc h alive . I t ha s receive d 14 6 
citations sinc e 1982 , 2 0 o f the m i n 2002 . Earl y i n hi s caree r Bo b becam e inter -
ested i n th e application s o f grou p theor y i n physic s an d becam e on e o f th e pioneer s 
of thi s typ e o f researc h i n Canada . H e develope d a  simpl e metho d fo r calculatin g 
Clebsch-Gordan coefficient s an d applie d it , togethe r wit h hi s collaborator s an d stu -
dents, t o th e grou p SU(3 ) shortl y afte r thi s grou p wa s propose d b y M . Gell-Man n 
and Y . Ne'ema n a s th e grou p underlyin g th e classificatio n o f hadrons . On e o f th e 
problems face d b y physicist s whe n applyin g Li e grou p theor y i s th e appropriat e 
choice o f th e representatio n basis . Often , th e physicall y interestin g basi s i s no t suf -
ficiently specified . Som e quantu m number s ar e missing , th e so-calle d missin g labe l 
problem. Bo b solve d thi s proble m i n a  highl y origina l wa y fo r severa l importan t 
groups: SU(3) , i n som e case s SU(n ) fo r an y n , 0 (4 ) , an d 0 ( 5 ) . 

Since th e earl y 1970 s Bob' s interest s an d contribution s diversified . H e starte d 
working o n application s o f noncompac t group s an d contribute d t o th e developmen t 
of method s fo r classifyin g thei r subgroups . Som e o f hi s late r wor k wa s o n K a c -
Moody algebra s an d thei r representation s an d o n grade d contraction s o f Lie algebra s 
and Kac-Mood y algebras . 

Probably hi s mos t importan t an d lastin g contributio n i s hi s serie s o f article s o n 
generating function s i n grou p representatio n theory . Thi s i s a  topi c tha t s tarte d i n 
the las t centur y wit h th e wor k o f Cayley an d Sylvester , followe d b y man y others , th e 
best know n bein g Poincar e an d Molien . Fo r th e first  hal f o f thi s centur y i t remaine d 
almost dorman t unti l essentiall y Bob , hi s students , an d collaborator s revive d it . 
The majorit y o f th e generatin g function s know n toda y wer e calculate d i n hi s an d 
his co-workers ' papers . H e kne w mor e abou t th e method s o f derivin g al l sort s o f 
generating function s tha n anyon e i n th e worl d an d extende d thei r application s t o 
many ne w group-theoretica l problems . 

Many o f th e participant s a t thi s worksho p wer e Bo b Sharp' s persona l friends . 
Indeed, hi s kindness , fairnes s an d simpl e huma n decency , togethe r wit h hi s outgoin g 
personality, gaine d hi m man y friends . H e wa s ver y muc h a  famil y man , an d man y 
of u s remembe r th e war m atmosphere , create d b y Bob , hi s wif e Kay , an d thei r fou r 
children, Susan , Joan , Te d an d Doug , i n thei r home . W e wer e ver y happ y tha t hi s 
children coul d participat e i n thi s workshop , o r a t leas t i n th e worksho p banquet . 

The scop e o f thes e Proceeding s reflect s th e influenc e tha t Bo b Shar p ha d o n 
physics an d als o the estee m i n which h e i s held b y hi s colleagues . Th e unifyin g them e 
of thi s volum e i s th e consisten t applicatio n o f grou p theor y t o problem s arisin g i n 
physics an d th e furthe r developmen t o f grou p theoretica l tool s fo r application s i n 
physics. 

Jiff Pater a an d Pave l Winternit z 
Montreal 



Bob Sharp : Th e Ma n an d th e Scientis t 

When Pave l Winternit z aske d m e t o spea k o n thi s occasion , m y firs t though t 
was t o recal l tha t I  ha d alread y performe d thi s function , a t th e banque t recognizin g 
his retiremen t fro m McGill . An y o f yo u wh o ma y hav e bee n a t tha t even t migh t 
find thi s stor y repetitious . I f tha t i s so , pleas e bea r wit h me . Bu t Bo b di d no t 
change i n th e intervenin g years . 

I shoul d lik e t o remin d yo u o f event s o f th e distan t past , fo r Bo b an d I  firs t me t 
in 1947 , whe n I  lef t th e Canadia n nuclea r energ y projec t t o becom e a  professo r a t 
McGill. Bob , o n th e othe r hand , face d a  transitio n fro m th e ai r forc e t o academia . 
But h e ha d prepare d himsel f well ; a s soo n a s th e wa r ende d h e ha d take n corre -
spondence course s i n mathematic s an d physic s i n preparatio n fo r graduat e studie s 
at McGill . 

I ma y als o remin d yo u tha t , u p t o th e war , ther e ha d bee n ver y littl e theoret -
ical physic s i n Canada,— a situatio n whic h reflecte d th e scor n fo r theoretician s o f 
the grea t Ernes t Rutherford . Mos t Canadia n physic s department s di d no t recog -
nize theorists , relegatin g the m t o mathematic s department s wher e the y wer e no t 
fully accepte d a s rea l mathematicians . Th e "Applie d Mathematics " departmen t a t 
Toronto, le d b y J . L . Syng e an d Leopol d Infeld , straddle d th e fenc e an d nurture d 
in th e followin g year s a  slo w bu t constan t flo w o f theorists , mostl y isolate d fro m 
their facult y colleague s i n experimenta l physics . 

What ha s thi s t o d o wit h Bob ? Simpl y tha t , t o th e bes t o f m y knowledge , Bo b 
was th e firs t additio n t o th e modes t bod y o f postwa r theoretica l physicists , th e firs t 
product o f a  renaissanc e whic h woul d gro w exponentiall y i n th e followin g decade s 

Bob wa s als o m y first  graduat e student . 
While I  ha d don e m y Ph.D . i n relativit y wit h Leopol d Infeld , m y wartim e 

occupation wit h nuclea r reactor s ha d le d m e dow n a  quit e differen t path . Graphit e 
was a n importan t componen t o f thes e reactors , an d i t cam e i n macroscopi c blocks . 
It wa s essentia l t o understan d it s properties . Bu t soli d s tat e physic s wa s i n it s 
infancy, an d w e ha d i n th e projec t n o expert s i n th e field.  S o I  wa s sen t of f o n a 
quick cours e wit h Nevill e Mot t a t Bristol . I t wa s i n thi s contex t tha t I  foun d a 
Ph.D. proble m fo r Bob . 

It didn' t tak e lon g fo r Bob' s brillianc e t o becom e eviden t t o me . I  foun d tha t 
complicated calculation s wer e n o obstacl e t o him , no r wer e th e underlyin g physica l 
insights. 

I wil l ski p t o Bob' s defens e o f hi s thesis , befor e a  ver y distinguishe d committee . 
These event s usuall y tak e abou t a n hour , bu t i n Bob' s cas e i t brough t a  seemingl y 
endless barrag e o f questions . Whe n i t wa s over , h e aske d m e wha t wa s wron g 
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that elicite d suc h a  grilling . Wha t I  ha d t o explai n t o hi m wa s tha t the y wer e s o 
impressed b y th e eas e an d insigh t o f hi s response s tha t the y di d no t wan t t o sto p 
enjoying it . 

Once h e ha d hi s degre e i n hand , I  discovere d somethin g tha t I  ha d no t dis -
cerned—that ther e was a real and importan t differenc e i n our outlook an d interests . 
Bob told me that h e did not want to continue working in solid state physics; that thi s 
was, fo r him , too specialized an d no t interestin g enough mathematically . I n short , I 
understood tha t h e had loftie r goals . I t i s Eugene Wigne r wh o raised th e question : 
Why i s i t tha t mathematic s i s s o naturall y adapte d t o ou r wa y o f understandin g 
the world ? An d I  believ e tha t thi s i s th e kin d o f questio n tha t intrigue d Bob . A t 
this poin t I  touc h lightl y o n th e subjec t o f thi s conference : I s no t symmetr y a t 
the cor e o f ou r understandin g o f th e physica l world ? Emm y Noether' s linkin g o f 
dynamic variable s t o symmetrie s wa s a n earl y example . Obviousl y I , a s someon e 
whose majo r field  o f interes t ha s bee n i n th e physic s o f crystallin e solids , caugh t 
up i n th e sam e net , an d whe n I  adde d stron g magneti c fields,  i t wa s strengthene d 
even more . 

And a s w e are stil l strugglin g t o reac h a n unequivoca l understandin g o f quan -
tum theor y itself ; th e rol e o f symmetr y stil l haunt s u s S o whe n I  spea k o f th e 
divergence o f th e path s o f Bo b an d me , i t ma y b e summarize d i n th e fac t tha t 
I ha d a  fascinatio n wit h th e detail s o f things , an d Bo b wa s concerne d wit h th e 
grand fundamenta l principles . Thi s divid e was , I  believe , constructiv e becaus e w e 
complemented eac h other , linkin g th e languag e o f mathematic s t o th e message . 

The theoretica l grou p starte d wit h Te d Morris , Bo b an d me , supplemente d a 
bit late r b y Dav e Jackson . B y th e sixties , whe n a  perceptiv e Dea n (Ke n Hare ) 
decided tha t i t wa s time t o move us to the physic s departmen t wher e we belonged . 
This mov e wa s bot h logica l an d i n tun e wit h th e times , bu t wa s accepte d wit h 
some misgiving s b y th e existin g physic s department . B y thi s tim e ou r grou p ha d 
expanded t o cove r a  wide rang e o f physics . A  new post-wa r generatio n o f theorist s 
had bee n assembled , to o numerou s t o recit e here , an d Bo b was in th e cor e o f it . 

There was one respect i n which Bo b stood out . I n the lat e sixties and th e earl y 
seventies ther e wa s a  globa l studen t revolution , whic h le d t o a  mor e inclusiv e rol e 
for students , on e consequence o f which wa s the introductio n o f student evaluation s 
of al l thei r course s an d thei r teachers . Yo u wil l remembe r th e schem e o f ratin g o n 
a scal e of 1  to 5 . 1  for excellence , dow n t o 5  for disma l failure . I  remind yo u of thi s 
because Bo b usuall y rate d l-\-x  wit h a t x  <  0.5. Whil e man y o f us struggled wit h 
scores o f 2 + o r 3-f , Bo b was easily th e mos t popula r o f us with th e students . Thi s 
was no t becaus e hi s course s wer e easy—i n a  lectur e h e coul d fill  th e blackboar d 
several time s ove r wit h rathe r dauntin g and/o r complicate d formulae . Th e secre t 
was tha t everythin g wa s precis e an d logical . Julia n Schwinge r wa s lik e tha t too ; 
before lecturin g h e ha d smoothe d ou t al l unnecessary complications , bu t wit h Bo b 
it wa s no t calculate d bu t a  manifestation o f the clarit y o f hi s mind . 

It i s the wor d logica l whic h i s the ke y t o th e phenomenon—an d i f there i s on e 
thing tha t stand s ou t i n describin g Bob' s specia l characteristic s i t i s that h e had a 
LOGICAL mind , no t jus t applie d t o physic s o r even scienc e alon e bu t t o al l of life . 

Since it i s difficult t o argue against logic , Bob was not a n argumentative person , 
whatever the subject. Bu t this did not conflic t wit h firm convictions, in any context . 
On principle s w e could agree , bu t th e differenc e betwee n Bob' s clea r logi c an d my 
"yes, buts" wa s always present . Harr y La m recounte d t o me that Bo b had rebuke d 
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him fo r buyin g lotter y tickets . Harr y di d no t disagre e wit h th e contentio n tha t th e 
odds wer e agains t him , bu t ye t mad e a  reasonabl e response—tha t th e pric e o f th e 
tickets wa s utterl y insignificant , an d coul d mak e n o impressio n o n hi s life . Bu t i f 
he won , h e coul d retir e an d liv e th e res t o f hi s lif e a s a  fre e man . Thi s I  w^oul d 
categorize a s a  "yes , but," ou t o f the scop e o f simple logic . 

Sometimes Bob' s logi c too k a n unexpecte d turn . H e serve d i n th e Ai r forc e 
in th e war—th e mar k o f a  goo d patriot . Ye t whe n th e Canadia n parliamen t wa s 
debating th e issu e o f a  uniquely Canadia n flag,  wit h a  fervor tha t shoo k th e whol e 
country an d arouse d bitte r parliamentar y debate , Bo b mad e a  radica l proposal : 
"Wouldn't i t b e nic e t o b e th e onl y countr y i n th e worl d tha t di d no t HAV E a 
flag." Thinkin g abou t i t afterwards , i t struck m e that Bob' s logic had bee n stronge r 
than hi s emotions—that , lik e myself , h e coul d find  n o rationa l cas e fo r worshipin g 
Mr. Landry' s "piec e o f re d cloth " o r hi s blu e fleur de  lys.  One' s deb t t o societ y 
needed a  basis more substantial tha n thi s corruptible an d (a t tha t time ) contentiou s 
symbol. 

Another of Bob's characteristics was an utter immunit y to fear. Fea r was simply 
not i n his nature. Tha t wa s one of the things, I  suppose, which made him enjoy th e 
perils o f flying  an d hi s experienc e a s a n ai r forc e pilo t durin g th e war . H e carrie d 
his lov e o f flying  int o peacetime , apparentl y enjoyin g mos t th e mos t darin g o f it s 
challenges. 

On on e occasion , h e aske d m e i f I  woul d lik e t o fly  wit h hi m a t weekend . H e 
"rented" smal l plane s an d kep t hi s flying  skill s alive . O n thi s particula r occasion , 
when we went t o th e airpor t offic e t o arrang e th e flight,  h e was told tha t ther e wa s 
a warnin g o f an approachin g storm . Bob' s reactio n wa s to tel l m e to hurr y s o tha t 
we could tak e off before  i t was forbidden b y the airpor t authorities . Fo r Bob , flying 
through a  stor m woul d mak e th e flight  mor e exciting . 

But th e stor m di d no t catc h u p wit h u s so that , onc e i n th e air , Bo b aske d m e 
if I  woul d lik e t o d o a  loop-the-loop . I  ha d no t envisione d this , bu t sai d t o Bo b 
"no, I  think I  would rathe r not. " Bu t Bob' s goa l wa s som e excitement , s o he trie d 
again, askin g i f I  woul d lik e a  dive , pullin g ou t a t th e las t moment . Onc e again , 
I disappointe d him ; m y enthusias m fo r tha t maneuve r wa s eve n les s tha n fo r th e 
loop. S o he resigned himsel f t o a  boring afternoon , probabl y mutterin g beneat h hi s 
breath, "Wh y di d I  as k thi s gu y t o com e with me? " 

But som e tim e late r I  redeeme d myself . Bo b aske d a  studen t i f h e woul d lik e 
to g o flying.  Th e studen t acquiesced . Bu t whe n i t cam e t o th e acrobatics , th e 
student, recognizin g tha t Bo b was his superior, fel t compelle d t o agre e to hi s aeria l 
acrobatics. Bo b did the loop , he did th e dive , and th e studen t thre w up . Whe n th e 
flight wa s over , h e too k of f an d lef t Bo b t o dea l wit h th e mess . Fro m thenc e on , I 
suspect, Bo b was mor e cautiou s i n choosin g hi s passengers , 

What Bo b did no t lack , however , wa s a sense of humor. A t on e point ou r grou p 
had bridg e evenings , i n whic h on e rotate d partner s an d adversarie s an d tallie d u p 
accumulated score s a t th e end . Bo b had som e prizes fo r th e winners , bu t h e adde d 
an extr a on e a t th e en d fo r th e playe r wit h th e lowes t score . Hi s priz e wa s a  ligh t 
bulb. This , h e announced , wa s t o brin g som e ligh t int o th e darkness . I t turne d 
out tha t I  wa s th e recipient . Th e though t tha t wen t throug h m y hea d wa s tha t I 
played bridg e somewha t a s Bo b flew  a n airplane , bu t withou t an y o f tha t ris k o r 
skill tha t mad e th e activit y exciting . 
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In thes e tales , I  hav e lef t ou t on e o f Bob' s mos t distinctiv e features . I t wa s 
almost impossibl e no t t o lik e Bob , an d h e seeme d alway s t o se e onl y th e bes t i n 
others. Ther e was an intrinsic friendliness an d goodwill in his social and professiona l 
relationships; h e rarely criticize d others , an d i f he did i t wa s always without ranco r 
or il l will. Academi c politics i s often bitte r an d contentious , bu t h e could ris e abov e 
it. I t wa s thi s tha t le d me , o n th e occasio n o f hi s retirement , t o describ e hi m a s 
an academi c Mr . Chips , i f an y o f you ca n remembe r tha t ancien t stor y an d movi e 
about th e teache r who m everyon e revered . Bu t Bo b adde d a n extr a dimensio n 
which le d me to ad d a n additiona l feature , leavin g the pictur e a s that o f Mr. Chip s 
in aviator' s goggles . 

He was a  goo d man , a  modes t ma n wit h a  brillian t min d an d a  good frien d t o 
all those wh o wer e made bette r huma n being s b y knowin g him . H e left hi s imprin t 
on al l o f us . 

Philip R . Wallac e 
Victoria 



Bob Sharp : Teacher , Colleague , Frien d 

Perhaps a  better titl e fo r thi s woul d hav e been "Waitin g fo r Bo b Sharp, " sinc e 
my own experience involved severa l delays before finall y succeedin g i n meeting him . 
I first  learned abou t him—b y reputation—whil e stil l an undergraduate physic s stu -
dent a t McGil l in the 1960's . Somehow , I  seem to have twice missed the opportunit y 
of meetin g someon e rumore d t o b e on e o f th e "reall y good " physic s professor s a t 
McGill—and wh o was specially intereste d i n grou p theoretica l method s i n physics . 
This wa s th e subjec t tha t I  discovere d wit h grea t deligh t i n m y final  yea r o f th e 
honors physic s progra m (th e yea r wa s 1967 ) an d wa s thrille d t o lear n abou t fro m 
Wigner's book . Thi s was a revelation, an d I  remember bein g amazed b y the beaut y 
and "magical " qualit y of the results that i t led to. Howeve r that year , exceptionally , 
the cours e wa s no t taugh t b y Bo b Sharp , sinc e h e was awa y o n sabbatica l leav e a t 
the Universit y o f Illinois . 

That wa s th e first  misse d opportunity . Th e nex t year , I  happene d t o follo w 
the sam e track , goin g t o th e Universit y o f Illinois , wit h th e intentio n o f doin g m y 
doctorate there . I  hear d o f the visitin g professo r fro m McGil l wh o ha d bee n ther e 
the previou s year , an d ha d taugh t everybod y a  grea t deal—an d wh o wa s alway s 
spoken of with a  certain degre e o f awe and respect , bu t wh o had gon e back b y the n 
to Montreal . 

In fac t i t wa s only severa l years late r tha t I  finally got t o know Bo b Sharp , an d 
learn tha t th e respec t an d warmt h wit h whic h h e was always spoken o f had indee d 
a ver y vali d basis , whic h include d muc h mor e tha n hi s specia l talent s a s teache r 
or specialis t i n grou p theoretica l method s i n physics . Thi s wa s afte r I  had alread y 
completed my  doctorate , no t i n Illinois , bu t a s i t turne d out , throug h th e hel p an d 
kind encouragemen t o f Professo r Phi l Wallac e (an d a  generou s Shel l scholarship ) 
at Oxford , unde r th e supervisio n first  o f Roge r Phillips , an d the n J . C . Taylor . 
That wa s i n th e day s o f transitio n betwee n th e declinin g "analyticity-bootstrap " 
approach t o hig h energ y theory , an d th e beginnin g o f th e grea t succes s o f unifie d 
gauge theory . M y thesi s wor k unfortunatel y wa s stil l o n th e ol d tack—Regg e an d 
Lorentz poles—however , fro m a  grou p theoretica l viewpoint . 

It wa s only after havin g spent a  couple of years as an I.P.P. postdoc a t Carleto n 
in Ottawa , an d then , i n th e rathe r depresse d jo b marke t i n theoretica l hig h energ y 
physics tha t existe d a t tha t time , finding  mysel f bac k i n Montrea l wit h jus t a 
temporary CEGE P professor' s jo b during a  particularly har d year—1975-76—tha t 
I go t t o kno w Bo b Sharp . Thi s wa s the yea r o f the publi c servic e strike s i n Quebe c 
that eventuall y helpe d t o brin g abou t th e downfal l o f th e Bourass a government . 
After attendin g th e necessar y quot a o f rathe r rowd y unio n meetings , tryin g t o 
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win th e good-wil l o f student s fo r th e CEGE P teachers ' cause , bu t finding  mysel f 
unable t o retur n t o th e classroom , I  decide d t o whil e awa y th e time , no t o n th e 
picket lines , bu t a t th e CRM . Here , t o m y delight , I  foun d ther e wa s a  grou p 
of genuin e "mathematica l physicists"—Pave l Winternitz , Jif f Pater a an d als o Bo b 
Sharp (wh o was often ther e working with them)—specially intereste d i n symmetrie s 
and th e "grou p theoreti c approach. " Fo r me , thi s wa s rathe r a  difficul t period ; i t 
seemed a s thoug h an y hop e o f a  futur e caree r i n researc h wa s fadin g i n th e nearl y 
non-existent jo b marke t o f the time . But , bein g a t th e CRM , eve n unofficially , wa s 
a help , sinc e ther e seeme d t o b e a  "loca l fluctuation " ther e tha t wa s contrar y t o 
the genera l trend , wit h genuinel y interestin g wor k apparentl y goin g on . 

Then a  smal l gestur e wa s made—b y Bo b Sharp—tha t psychologicall y mean t 
a grea t dea l t o me . H e cam e t o m e on e da y an d sai d "sinc e yo u ar e workin g her e 
anyway, I  think we should somehow make this official," an d he proceeded to arrang e 
to hav e a  certai n amoun t pai d t o m e fro m hi s gran t fo r th e res t o f th e year , a s a 
visiting researc h associate . Later , h e als o arrange d fo r m e t o hav e a n offic e a t 
McGill. Bo b didn' t kno w m e ver y wel l a t th e time—perhap s h e ha d jus t attende d 
one o r tw o seminar s I  gave , but thi s positiv e gestur e o f encouragement , mad e ver y 
quietly, wit h n o previous discussion—jus t seemingl y a  spontaneou s decisio n o n hi s 
part, mad e a n enormou s differenc e t o me . Afterward , Pave l Winternit z an d Jif f 
Patera, an d late r Stev e Shnider , al l contribute d t o creatin g a  longe r ter m researc h 
associate positio n fo r m e a t th e CRM , whic h gav e m e th e courag e t o giv e u p th e 
CEGEP jo b an d focu s full y o n researc h fo r a  numbe r o f year s t o follow . Bu t 
the singl e instan t o f Bob' s gestur e wa s absolutel y critical , an d probabl y mad e th e 
difference betwee n m y trying to continue, despite all , to pursue a  career i n research , 
or givin g up . I  suspec t ther e ar e other s wh o hav e bee n helpe d b y hi m i n variou s 
ways, perhap s als o just whe n i t wa s trul y needed , an d tha t i t wa s ofte n i n suc h a 
quiet, almos t incidenta l way that h e intervened when he did, just doin g what seeme d 
to hi m a s natural . I  hav e alway s though t o f hi m a t leas t a s muc h i n term s o f hi s 
spontaneous, simple , huma n good-will , an d understanding , a s hi s lov e o f scientifi c 
research an d th e huma n milie u i n which i t i s done. Howeve r I  did hav e occasion, i n 
the followin g years , throug h hi s lectures , an d discussions , t o lear n o f hi s very dee p 
understanding o f group theoretica l method s an d hi s ow n specia l approache s t o th e 
solution o f problems i n physic s b y group theoretica l means . 

Later, I  als o go t t o kno w hi m wel l a s a  frien d wit h a  ver y warm , goo d nature , 
and a s a great canoein g excursion companion . Thi s is something that he , and Doug , 
and Pave l Winternit z wit h hi s son s an d friend s ha d bee n doin g fo r year s befor e I 
was initiated int o th e experience . I  won't tal k abou t my  own unusua l predilection s 
for endin g u p i n the water , togethe r wit h al l the content s an d supplie s o f whichever 
canoe ha d th e misfortun e t o b e carryin g me . Bu t I  d o remembe r on e particula r 
occasion a t L a Verendrye Par k when , o n arrivin g a  littl e lat e t o ou r campsite , Bo b 
took a misstep on disembarking and ended up completely soaked. Wha t was striking 
was that wha t t o others might have been experienced a s at leas t a  mildly unpleasan t 
mishap di d no t see m t o diminis h hi s goo d humo r i n th e slightest . H e continue d 
to b e a s good-natured , goo d spirite d an d sociable , whil e tryin g t o dr y himsel f off , 
together wit h hi s drenched things , a s at an y other time—mayb e eve n more so. An d 
if we look a t hi s characteristic smil e on the pictures poste d aroun d us—whic h i s the 
way I  alway s visualiz e hi m i t wa s no t diminishe d i n th e leas t afte r thi s dunkin g 
(which, i f I remember correctly , actuall y occurre d twic e in succession). Hi s pleasure 
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in th e environmen t an d hi s goo d natur e simpl y di d no t allo w an y diminishin g o f 
the pleasur e o f the moment . 

He often use d t o kee p us entertained b y stories , a t th e campfir e o r elsewhere — 
and mayb e i t wa s fro m these , o r perhap s o n som e othe r occasio n tha t I  forme d 
an impressio n tha t ther e wa s on e specia l tim e i n hi s lif e i n whic h h e ha d bee n 
particularly happy . Thi s wa s whe n h e wa s a  fighter  pilo t traine r durin g th e war . 
One o f th e image s o n th e poster s show s hi m a t thi s time , an d i t make s m e thin k 
of on e o f th e storie s tha t h e tol d o f hi s experience s durin g tha t time . Probabl y 
others who are here , especially hi s family, wil l know of this story i n more detail—o r 
others fro m tha t time—bu t i t mad e a  particula r impressio n o n m e becaus e o f th e 
way h e tol d it . I t seem s tha t a t som e poin t whil e o n a  flying  mission , hi s plan e 
stalled, an d h e starte d int o a  dive . H e describe d th e moment , sayin g h e though t 
he ha d bette r ge t th e engin e goin g again—whic h afte r a  time , h e di d succee d i n 
doing—but withou t an y apparen t recollectio n o f distress—a s thoug h h e ha d jus t 
been curiou s abou t whethe r h e woul d b e abl e t o d o i t i n tim e o r not . H e di d no t 
describe i t a s a  harrowing , frightening , o r distressin g experience—bu t rathe r a s a 
challenging momen t whos e outcom e wa s no t a t al l clear , an d h e describe d i t wit h 
the sam e good-humore d smil e an d ton e a s on e see s i n th e photograp h o f hi m a s a 
pilot. Perhap s a t th e time , h e didn' t hav e quit e suc h a  smil e fo r th e whol e tim e 
before h e go t ou t o f the stall , bu t somehow , I  think tha t i t mus t hav e returne d t o 
him ver y quickl y afterward , an d th e recollectio n o f th e inciden t jus t di d no t caus e 
him an y subsequen t distress . H e wa s certainl y ver y happ y i n tha t perio d o f hi s 
life—but I  think tha t h e was als o a  ma n wh o foun d reaso n fo r happines s i n al l th e 
phases o f hi s life . 

That stor y cam e t o min d man y year s later , whe n I  cam e t o visi t hi m i n th e 
hospital afte r a  multipl e bypas s operation , durin g whic h h e was experiencing quit e 
serious complications . H e was i n a  pretty poo r state , bu t I  remembered tha t ther e 
had bee n many , man y time s i n whic h healt h problem s ha d loome d threateningly , 
yet h e ha d manage d someho w t o ge t throug h them , i n a s goo d chee r a s always , 
and bringin g a s littl e attentio n t o th e seriousnes s o f th e situatio n a s h e could . I 
couldn't hel p thinkin g "wil l you b e abl e t o ge t throug h thi s on e too , an d bac k int o 
flight again , a s yo u wer e abl e s o man y time s i n th e past? " An d i t reall y seemed , 
for a  shor t while , tha t perhap s h e coul d d o it . I  briefl y sa w him , jus t onc e more , 
at th e CRM , som e time afte r h e had bee n release d fro m hospital . H e seemed agai n 
in goo d cheer— I eve n remembe r discussin g wit h hi m possibl e place s t o g o tha t 
summer—in particular , a  conference i n Cret e tha t seeme d particularl y t o appea l t o 
him. Bu t unfortunately , i t wa s no t t o be . 

When thinkin g o f Bob , however , th e image s tha t com e to min d ar e inevitabl y 
the smilin g ones , lik e th e on e o n th e poste r wher e h e i s standin g befor e a 
blackboard—which reall y recall s th e animate d spiri t tha t h e brough t t o hi s lec -
tures, o r a  menta l on e o f hi m a t a  campfir e tellin g o r hearin g stories , fro m th e 
recent o r more distan t past , an d enjoyin g i t i n grea t spirits , o r one of him a t home , 
at Rosemere , wit h hi s famil y an d th e dogs , or—perhaps , th e on e whic h precede s 
what mos t o f us, even hi s oldest friend s here , could hav e been present t o share wit h 
him—namely, th e on e i n pilot' s uniform . H e mus t hav e value d an d enjoye d lif e 
very much—he certainl y gav e a  great dea l t o al l those aroun d him , an d I' m sur e h e 
received muc h lov e i n return , bot h fro m hi s family , an d fro m al l those , colleagues , 
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friends, student s wh o kne w him , learne d fro m him , share d wit h hi m an d benefite d 
so greatly fro m th e experienc e o f having know n him . 

J. Harna d 
Montreal 
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