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Preface 

The presen t collectio n conrain s thre e pape r o n th e quantizatio n theor y an d 
symplectic an d Poisso n geometry . 

In th e pape r "Non-Lie  permutation  relations,  coherent  states,  and  quantum 
embedding" b y Mikhai l Karase v an d Elen a Novikova , irreducibl e representation s 
for som e interestin g classe s o f algebras wit h non-Li e permutatio n relation s ar e con -
structed. Th e approac h use d i n constructio n thes e represenation s i s related t o th e 
theory o f coheren t states . Th e solutio n o f th e well-know n proble m o f quantu m 
embedding o f surface s (symplecti c leaves ) i s presented . Th e relationshi p betwee n 
quantum surface s (o f revolution , o f birevolution , etc.) , irreducibl e representation s 
of non-Li e algebra s an d th e theor y o f (generalized ) hypergeometri c function s i s 
investigated. Explici t formula s fo r ^-expansion s o f th e Wey l an d Wic k quantu m 
products ar e foun d i n geometri c terms . ]V|eromorphi c coheren t state s ar e use d t o 
establish a  dualit y betwee n Wic k an d anti-Wic k symbols . Numerou s example s o f 
non-Lie permutatio n relations , i n particular , som e example s o f quadrati c algebra s 
that ar e importan t i n physics , ar e considere d i n details . 

The pape r "Adapted  connections,  Hamilton  dynamics,  geometric  phases,  and 
quantization over  isotropic  submanifolds"  b y Mikhai l Karase v an d Yuri i Vorobje v 
is devoted t o symplecti c geometr y an d Hamilto n dynamic s i n a  neighborhoo d o f a 
stable isotropi c submanifol d (fo r example , a  torus) . Th e approac h i n th e pape r i s 
based o n th e notio n o f adapte d symplecti c connection . Th e result s generaliz e an d 
develop a  variet y o f classica l theorem s relate d t o th e cas e o f a  stabl e trajectory . 
Flat coisotropi c extensions , Darbou x atlases , Lagrangia n inflations , Floque t mul -
tipliers i n th e symplecti c setting , an d othe r structure s o n isotropi c submanifold s 
are introduce d an d studied . Th e metho d o f adapte d connection s i s also applie d t o 
the quantizatio n proble m an d t o th e spectra l geometry . Analog s an d generaliza -
tions o f th e Gelfand-Lidski i index , th e Johnson-Mose r rotatio n number , an d th e 
Maslov clas s ar e define d fo r isotropi c submanifold s o f dimensio n mor e tha n 1  and 
less tha n \ (phase spac e dimension) . Thes e invariant s ar e combine d togethe r i n a 
quantization condition . 

In th e pape r " Infinitesimal Poisson  cohomology"  b y Vladimi r Itskov , Mikhai l 
Karasev, an d Yuri i Vorobjev infinitesima l geometr y o f a  degenerate symplecti c lea f 
of a  Poisso n manifol d i s studied . Usin g linea r connectio n an d th e Li e algebroi d 
structure i n the corresponding norma l bundle , the infinitesimal Poisso n cohomolog y 
is studie d i n detail , an d application s t o th e proble m o f deformation s o f Poisso n 
brackets ar e considered . 

©1998 America n Mathematica l Societ y 

ix 



x PREFAC E 

The article s i n the boo k continu e an d substantiall y develo p the authors ' previ -
ous results about nonlinea r Poisso n brackets, Hamilton dynamics , and quantization . 

The collectio n ca n b e viewe d a s a  summary o f some new idea s an d approache s 
suggested b y participant s o f ou r researc h semina r i n th e las t five  years . Thi s sem -
inar take s plac e i n th e Quantu m Dynamica l System s Laborator y a t th e Applie d 
Mathematics Departmen t o f the Mosco w Institut e o f Electronics an d Mathematic s 
(MIEM). The participants o f the seminar , wh o are my co-authors i n this collection , 
graduated fro m MIE M i n differen t years . Fo r example , Yuri i Vorobje v graduate d 
from a  specia l grou p initiate d b y V . P . Maslo v i n 1972 . Student s o f thi s grou p at -
tended lecture s b y V . Arnold , Yu . Manin , an d othe r outstandin g mathematicians . 
Our collaboration wit h Yuri i started bac k then. Elen a Novikova recently complete d 
graduate studie s (ver y successfully ) an d receive d th e Ph D degree . Vladimi r Itsko v 
is now a  graduat e student ; h e i s certainly highl y talented . 

Discussions wit h my  student s Mikhai l Kozlo v an d Alexande r Pereskokov , wh o 
also ar e participant s o f th e seminar , contribute d t o th e commo n work . Unfortu -
nately, fo r variou s reasons , thi s collectio n doe s no t contai n thei r papers . 

The friendly scientifi c atmospher e a t th e Chai r o f Applied Mathematic s greatl y 
facilitates th e collection . Th e hel p offere d b y M . A . Shishkov a i n translatin g an d 
typesetting th e article s i n thi s collectio n wa s invaluable . 

Mikhail Karase v 
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