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Preface 

The 199 9 Seminair e d e mathematique s superieure s concerne d th e moder n the -
ory o f integrabl e systems , bot h classica l an d quantum . Thi s subjec t ha s bee n i n a 
remarkably activ e stat e o f development throughou t th e pas t thre e decades , findin g 
renewed motivatio n fo r it s study i n some quite surprisingly ne w directions. Beside s 
the intrinsi c interes t i n th e stud y o f integrabl e model s o f many-particl e systems , 
spin chains , lattic e an d field  theor y model s a t bot h th e classica l an d th e quantu m 
level, and completel y solvabl e model s i n statistica l mechanics , ther e hav e been ne w 
applications i n relation t o a  number o f other fields  o f current interes t i n theoretica l 
physics an d pur e mathematics , suc h as : th e Seiberg-Wittte n approac h t o super -
symmetric Yang-Mill s theory , th e spectra l theor y o f rando m matrices , topologica l 
models o f quantu m gravity , conforma l field  theory , mirro r symmetry , quantu m co -
homology, etc . 

The serie s o f lecture s a t th e 199 9 SM S gav e a  nic e cross-sec t ion o f the curren t 
state o f wor k i n th e are a o f integrabl e systems , presente d b y som e o f th e leadin g 
researchers activ e i n thi s area . Ther e wer e a  tota l o f 6 5 participants, comin g fro m 
a doze n differen t countrie s i n Europe , Nort h Americ a an d th e Fa r East . Th e prin -
cipal lecture serie s each consisted o f a sequence o f between thre e an d five  hour-long 
lectures, an d thes e wer e supplemente d b y a  numbe r o f mor e specialize d presenta -
tions b y som e o f th e participants . Thre e o f these , give n b y L . Feher , D . Korotki n 
and J.-M . Maille t hav e bee n include d i n th e presen t volume . 

The topic s covere d b y th e principa l lecture s i n th e presen t volum e include : 
universality o f distributio n function s i n rando m matri x theor y (C . A . Trac y an d 
H. Widom), th e classica l R-matri x approac h t o isospectra l flows and thei r algebro -
geometric linearizatio n (J . Harnad) , th e extensio n o f th e latte r t o th e ellipti c R -
matrix cas e an d Hi t chin systems , an d th e lin k betwee n th e latte r an d Calogero -
Moser system s (J . Hurtubise) , integrabilit y an d symmetr y o f th e XX Z spi n chai n 
model (T . Miwa), the relation of Backlund transformations t o the Baxter Q-operato r 
(E. Sklyanin), characteristic systems on Poisson Lie groups (N . Reshetikhin), multi -
separability and superintegrability o f classical and quantum systems (W . Miller, Jr.), 
determinant representation s o f form factor s (V . Korepin ) an d th e development s i n 
special functio n theor y relate d t o quantu m integrabl e system s o f Calogero-Mose r 
type (S . Ruijsenaars). Th e supplementary topic s include : th e solutio n o f the quan -
tum invers e scatterin g proble m fo r spi n chain s an d it s applicatio n t o th e com -
putation o f correlatio n function s (J.-M . Maillet) , algebro-geometri c solution s o f 
isomonodromic deformatio n equation s (D . Korotkin), an d Poisson-Li e groupoids i n 
relation t o th e chira l WZN W phas e spac e (J . Balog , L . Feher , an d L . Palla) . 

Unfortunately, no t ever y lectur e sequenc e wa s availabl e i n tim e fo r inclusion , 
and som e tha t ar e included ar e presented i n a  somewhat reduce d form . Amon g th e 
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excellent series which unfortunately coul d not be included here are the one by A. Its, 
on "Th e Riemann-Hilbert Approac h to Exactly Solvable Quantum Field Theory and 
Statistical Mechanica l Models, " th e on e b y A . Polychronako s o n "Calogero-Lik e 
Systems; Physic s an d Mathematics " an d th e on e b y P . Winternitz , o n "Integrabl e 
Systems, Symmetrie s an d Li e Algebr a Contractions" . 

The serie s tha t ar e presente d i n thi s volum e i n a  somewha t shortene d for m 
include th e one s b y T . Miwa , whos e origina l titl e wa s "Algebrai c Analysi s o f Solv -
able Lattic e Models" ; b y C . A . Tracy , whos e titl e wa s "Rando m Matri x Model s 
and Integrabl e Systems" ; b y V . Korepin , whos e origina l titl e wa s "Determinan t 
Representations fo r Quantu m Correlatio n Function s fo r Exactl y Solvabl e Models" ; 
by N . Reshetikhin , whos e titl e wa s "Quantizatio n o f Integrabl e Systems" , an d b y 
J. Harnad , whic h originall y include d a n additiona l lectur e coverin g th e transitio n 
from classica l t o quantu m system s solvabl e b y separatio n o f variables techniques . 

The scop e an d qualit y o f th e lecture s tha t ar e include d will , w e hope , mak e 
this a  usefu l resourc e fo r al l thos e intereste d i n a n up-to-dat e introductio n t o an d 
overview o f man y o f th e mai n current s i n th e theor y o f integrabl e system s a t th e 
end o f the secon d millennium . 

The Editor s 
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