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Mathematical Physic s Semina r i n ITE P 

This volum e contain s proceeding s o f seminar s o f th e Mathematica l Physic s 
Group o f the Institut e fo r Theoretica l an d Experimenta l Physic s (ITEP) . Pro m it s 
initiation b y Alexe i Morozo v i n 1990 , th e Mathematica l Physic s Grou p continue s 
to b e a n origina l researc h cente r an d a n importan t plac e o f collaboratio n betwee n 
physicists and mathematicians . Thi s volume is the second such collection publishe d 
by th e America n Mathematica l Society , th e firs t bein g Moscow  Seminar  in  Math-
ematical Physics  (A . Yu . Morozo v an d M . A . Olshanetsky , editors) , Amer . Math . 
Soc, Providence , RI , 1999 . 

Papers o f thi s collection s ar e devote d t o variou s mathematica l topic s tha t 
strongly influence d moder n physics . Thes e topic s ar e quit e diverse . W e hope , 
however, tha t th e choic e o f topic s show s wh y th e ITE P semina r o n mathemati -
cal physic s ha s bee n know n t o an d wa s attende d b y a  larg e grou p o f participants . 
We ar e gla d t o us e thi s opportunit y t o cordiall y than k al l who participate d i n ou r 
seminar. 

Let u s giv e a  brie f descriptio n o f the paper s i n thi s volume . 
Benjamin Enrique s an d Vladimi r Rubtso v construc t a n explici t parametriza -

tion fo r th e modul i spac e o f 2-dimensiona l vecto r bundle s ove r a n algebrai c curv e 
and appl y i t t o th e Hitchi n an d Knizhnik-Zamolodchikov-Bernar d system s an d 
Beilinson-Drinfeld operators . 

The subjec t o f the wor k o f Bori s Feigin , Anato l Kirillov , an d Serge i Lokte v i s 
"Weyl modules " ove r th e algebra s o f polynomial current s i n tw o variables . 

The pape r b y Vladimir Foc k shows how many aspect s o f 2-dimensional geome -
try com e t o one' s min d b y lookin g a t th e cosh-Gordo n equatio n (whe n on e looks) . 

The wor k o f Anto n Gerasimov , Serge i Kharchev , Dmitr y Lebedev , an d Serge i 
Oblezin i s devote d t o a  realizatio n o f on e clas s o f representation s o f Li e algebra s 
and quantu m group s base d o n Gelfand-Tsetli n schemes . 

Alexei Gorodentsev , Anto n Khoroshkin , an d Alexe i Rudako v investigat e syzy -
gies of flag manifolds fro m th e cohomology of certain infinite-dimensiona l Li e super -
algebras. Thei r approac h allow s the m t o comput e th e syzygie s explicitl y i n som e 
special cases . 

The subject o f the paper by Alexei Gorodentsev an d Serge i Kuleshov i s Harder-
Narasimhan filt rat ions on categories . 

The pape r b y Dmitr y Kaledi n i s aime d t o clarif y th e Gabbe r theore m o n th e 
involutivity o f the singula r suppor t o f D-modules . 

The wor k o f Sergey Khoroshki n an d Stanisla v Pakulia k i s devoted t o the Bore l 
subalgebras i n th e quantu m affin e algebra s an d th e metho d o f Drinfeld projectors . 
It i s also a  surve y o f the subject . 

vii 



viii MATHEMATICA L PHYSIC S SEMINA R I N I T E P 

The pape r b y Andre y Levi n an d Andre i Zoto v i s devote d t o variou s form s o f 
the Painlev e V I equation . 

In th e first  not e o f Yuri Neretin , th e autho r construct s a  canonica l embeddin g 
of th e spac e L 2 wit h respec t t o a  determinanta l poin t stochasti c proces s (a s th e 
Dyson sine-process ) t o th e fermioni c Foc k space . 

In th e secon d note , Nereti n discusse s a  realizatio n o f th e spac e o f function s o f 
a rea l variabl e a s a  spac e o f distribution s o n th e adeli c produc t o f al l th e p-adi c 
fields. 

Misha Verbitsk y consider s a  certain clas s o f hyper complex manifold s an d give s 
a criterio n tha t th e holonom y o f a  canonica l torsion-fre e connectio n i s contained i n 
the quaternioni c SL . 

We are grateful t o the American Mathematica l Societ y and especiall y to Simo n 
Gindikin fo r a n opportunity t o publish thi s collection. W e also thank Andre y Levi n 
and Andre i Marshakov , wh o helpe d u s i n ou r wor k o n thi s volume . Th e wor k i s 
supported b y th e Federa l Agenc y fo r Atomi c Energ y o f Russia , an d b y th e grant s 
SciSch-8004.2006.2, SciSch-8065.2006.2 . 

Yu. Neretin, 1 M . Olshanetsky , an d A . Rosl y 

Also affiliate d wit h Vienn a University , gran t FWF , projec t 19064 . 
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