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Foreword 

In Octobe r 2001 , exactly a  yea r befor e hi s fata l hear t attac k i n Bonn , Andre i 
Nikolaevich Tyuri n was in Montreal giving the wonderful serie s of lectures on which 
this boo k i s based. H e eagerly awaite d th e book' s publication ; havin g dedicate d i t 
to hi s old teache r Igo r Rostislavovic h Shafarevich , h e wanted t o personall y presen t 
it t o hi m a t hom e i n Moscow . 

Sadly, thi s wa s no t t o be . 
During the las t yea r o f Tyurin's life , I  was fortunate enoug h to enjoy tw o entir e 

months o f lively , continuou s conversation s wit h hi m i n th e fal l i n Montrea l an d i n 
the spring in Cambridge . Thi s i s why his relatives have asked m e to write thi s brie f 
foreword, sharin g m y ver y war m memorie s o f this uniqu e man . 

Remembering th e las t meeting s wit h someon e wh o ha s passe d away , especiall y 
if nothing ha s prepared u s for hi s death, w e try t o reach int o the pas t fo r som e sub-
tle hint , som e strang e shado w tha t migh t hav e sli d b y us , mayb e som e momentar y 
nicker o f obscur e light , whic h allow s u s t o se e somethin g o f th e essenc e o f a  per -
son, t o understan d hi m mor e fully , withou t havin g t o stumbl e throug h hi s endles s 
complexity. 

Tyurin ofte n happil y engage d i n literary discussions . Hi s taste was impeccable , 
his opinio n stron g an d t o th e point . Once , i n Montreal— I don' t kno w why—ou r 
conversation turne d t o Pierr e Bezuhov . (I t ha s lon g bee n sai d tha t fo r man y Rus -
sians Tolstoy' s character s ar e lik e family. ) Tyuri n immediatel y recalle d a n episod e 
when, afte r a  figh t wit h hi s wife , Pierr e spend s th e evenin g wit h a  beautifu l Polis h 
girl on hi s house balcony . I n my arroganc e an d stupidity , I  indignantly disagreed — 
this couldn' t hav e happened ! Bu t Tyuri n insiste d tha t thi s wa s so , though h e wa s 
unable t o poin t ou t th e exac t spo t i n th e book . I  lived nearby , s o I  brought a  cop y 
of War  and  Peace,  and Tyuri n bega n t o search . 

He soon complained t o me that h e was unable to prepare hi s lectures—becaus e 
as soo n a s h e opene d Tolsto y t o search , h e wa s dragge d int o th e boo k an d coul d 
not tea r himsel f away . (Thi s confessio n warme d m y hear t . . . . ) Bu t b y th e en d 
of th e wee k th e dispute d plac e stil l hadn' t bee n found . Upo n leaving , Tyuri n wa s 
somewhat flustered—neve r befor e ha d hi s amazin g memor y faile d him . 

Not to o lon g ago , I  picked u p th e boo k an d finall y opene d i t t o th e righ t page . 
It wa s astounding ; i t spok e o f death . 

Pierre, who hasn't responde d t o Plato's last silen t call , hears the shot tha t kille d 
his friend , bu t h e stil l canno t comprehen d tha t Plat o i s dead . H e see s Plato' s do g 
and ough t t o thin k o f it s maste r a s a  dea d man . Instead , a  memory—mortifyin g 
in it s uselessness—appear s t o him ; i t i s the memor y o f the evenin g spen t wit h th e 
Polish girl . 

In a  sudde n flas h o f light , a n unfathomabl e distanc e become s unbelievabl y 
close. Tolsto y write s tha t Plat o foreve r remain s i n Pierre' s hear t a s hi s stronges t 

vii 



viii FOREWOR D 

and deares t memory , th e personificatio n o f everythin g Russian,  good  and  round. 
These word s als o appl y t o Andre i Tyurin . (Hi s expressio n o n th e frontispiece , 
momentarily caugh t b y a  luck y photographer, 1 i s quite characteristi c o f him . Thi s 
is who h e was. ) 

This wa s th e sourc e o f hi s memorabl e characte r trait s an d actions . I  will  no t 
speak her e of what I  did no t witness , bu t I  will say that i n Russia, th e name Andre i 
Nikolaevich Tyuri n shoul d no t b e familia r t o mathematician s only . Anyon e wh o 
has rea d Alexande r Solzhenitsyn' s memoir s remember s ho w th e famou s Russia n 
writer spok e o f Tyurin . 

Above al l othe r traits , h e value d broad-mindednes s an d variet y i n life . Hi s 
spirit coul d neve r find  enough room . H e was an avi d an d experience d mountaineer . 
Last spring , i n Cambridge , h e easil y trekke d eightee n mile s throug h swamp s an d 
gullies from Cambridg e to Ely-and a t th e end of the trip, his son Kolya and I  looked 
far mor e exhauste d tha n he . H e love d musi c passionately , especiall y Schuber t (o f 
course, the y wer e o f simila r natures!) . H e woul d liste n i n stillnes s t o th e length y 
sonata in B major an d invariably ask to repeat th e second, slow, movement. H e read 
avidly an d rigorously— I recal l ho w amaze d I  wa s t o find  tha t h e ha d memorized 
a wonderfu l stor y b y th e Russia n write r Bogomolov , whic h ha s appeare d i n prin t 
only once , abou t 1 5 years ago , an d passe d awa y almos t unnoticed . 

And, o f course , h e was a  brillian t mathematician . 
Hardy, a t th e en d o f his well-known A  mathematician's  apology,  writes proudl y 

and seemingl y no t completel y truthfully , tha t h e prefer s th e impersona l beaut y o f 
a mathematica l resul t t o th e inimitabl e huma n imprin t o n a  work o f art . 

This i s a  terribl e bu t also , fortunately , incorrec t statement . Andre i Tyurin' s 
beautiful, dee p mathematics i s not impersonal—i t wil l forever remin d u s of the big , 
bright perso n behin d it . Thi s boo k shoul d serv e a s proof . 

Alexei Kokoto v 
Concordia Universit y 
Montreal, Januar y 200 3 

Editor's not e 

The untimel y deat h o f Andrei Tyuri n prevente d hi m fro m supervisin g th e final 
edition o f hi s manuscript . Thi s length y tas k wa s carrie d o n b y S . Twarequ e Al i 
(Concordia University ) an d Arthu r Greenspoo n (Mathematica l Reviews) . Specia l 
points wer e als o clarifie d b y Bria n Hal l (Universit y o f Notr e Dame) , Carlo s Flo -
rentino, Jos e Moura o an d Joa o P . Nune s (Institut o Superio r Tecnico) , an d Nikola i 
Tyurin (BLT P JINR) . T o al l o f them, ou r warmes t thanks . 

Jean LeTourneu x 
Deputy directo r responsibl e fo r publication s 
Centre d e recherche s mathematique s 
Montreal, Jul y 200 3 

1Ilya Blokhintse v 



Introduction 

Arnaud Beauville' s survey Vector  bundles on  curves  and  generalized theta  func-
tions: recent  results  and  open  problems [Bea ] appeare d 1 0 years ago . Thi s elegan t 
survey i s shor t (1 6 pages ) bu t provide s a  complet e introductio n t o a  specifi c par t 
of algebrai c geometry . T o emulat e hi s succes s now , w e nee d man y mor e pages , 
even thoug h w e assum e tha t th e reade r i s alread y acquainte d wit h th e materia l 
presented there . Moreover , i n Beauville' s surve y th e relatio n betwee n generalize d 
theta function s an d conforma l field  theorie s (classica l an d quantum ) wa s alread y 
presented. 

Following Beauville' s strategy , w e d o no t provid e an y proof s o r motivation . 
But w e would lik e to presen t all  constructions  o f this larg e domai n o f mathematic s 
in suc h a  wa y tha t th e proof s ca n b e guesse d fro m th e geometri c picture . Thu s 
this tex t i s no t quit e a  mathematica l monograp h bu t rathe r a  diges t o f a  field  o f 
mathematical investigations . 

In th e abelia n cas e (th e subjec t o f severa l beautifu l classica l book s ([Ba , C , 
Wi, Fal ] an d man y others ) b y fixing a  combinatoria l structur e ( a so-calle d thet a 
structure o f orde r fc),  one obtain s a  specia l basi s i n th e spac e o f section s o f pow -
ers o f th e canonica l polarizatio n o n Jacobians . Thes e section s ca n b e presente d 
as holomorphi c function s o n th e "abelia n Schottky " spac e (C*) 9. Thi s fac t pro -
vides various applications o f these concrete analyti c formula s t o integrable systems , 
classical mechanic s an d PDE' s (se e the reference s i n [DKN]) . 

Our practica l goa l i s t o d o th e sam e i n th e non-abelia n case , tha t is , t o giv e 
the answe r t o th e final  questio n o f Beauville' s surve y (Questio n 9  in [Bea]) . 

It ha s bee n observe d man y time s tha t th e construction  o f theta function s wit h 
characteristics i s intricately relate d t o th e paradig m o f the quantizatio n procedur e 
(which i s a  quantu m field  theor y i n dimensio n 1) . Ne w feature s cam e fro m Con -
formal Fiel d Theor y (whic h i s a  field  theor y i n dimensio n 2  =  1  + 1) . Thi s ne w 
pathway bring s th e standar d physica l paradig m o f "symmetries , fields,  equations , 
etc., an d gluin g propertie s correspondin g t o loca l Lagrangians. " Ne w CF T meth -
ods provide d powerfu l computationa l tool s whil e "algebrai c geometer s woul d hav e 
never dreame d o f being abl e t o perfor m suc h computations " (A . Beauville) . 

In the futur e w e hope to extend thi s diges t t o a  mathematical monograp h wit h 
the titl e "VBAC. " 

Acknowledgments. Thes e note s wer e writte n fo r a  serie s o f lecture s give n 
at th e Centr e d e recherche s mathematique s a t th e Universit e d e Montrea l i n Sep -
tember 2002 . I  a m gratefu l t o J . McKay , J . Hurtubise , J . Harnad , D . Korotki n 
and A . Kokoto v wh o mad e m y sta y i n Montrea l ver y agreeabl e an d productive . I 
would lik e t o expres s m y gratitud e t o my  collaborator s C . Florentino , J . Mourao , 
J.P. Nunes and participants of the Quantum Gravit y seminar i n 1ST (Lisboa, 2000) . 
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