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Preface 

The Renormalizatio n Grou p i s the nam e give n to a  technique fo r analyzin g th e 
qualitative behavio r o f a  class of physical system s b y iterating a  map o n the vecto r 
space o f interaction s fo r th e class . I n a  typica l non-rigorou s applicatio n o f thi s 
technique on e assumes , base d o n one' s physica l intuition , tha t onl y a  certai n finite 
dimensional subspace (usuall y o f dimension three or less) i s important. Thes e note s 
concern a  techniqu e fo r justifying thi s approximatio n i n a  broa d clas s o f fermioni c 
models use d i n condense d matte r an d hig h energ y physics . 

The first  chapte r provide s th e necessar y mathematica l background . Mos t o f i t 
is eas y algebra—primaril y th e definitio n o f Grassman n algebr a an d th e definitio n 
and basi c properties o f a family o f linear functional s o n Grassman n algebra s know n 
as Grassman n Gaussia n integrals . T o mak e Sectio n 1. 1 reall y trivial , w e conside r 
only finite  dimensional Grassman n algebras . A  simple-minded metho d fo r handlin g 
the infinit e dimensiona l cas e i s presented i n Appendix A . Ther e i s also one piece of 
analysis i n Sectio n 1.1—th e Gra m boun d o n Grassman n Gaussia n integrals—an d 
a brie f discussio n o f how Grassman n integral s aris e i n quantu m field  theories . 

The secon d chapte r introduce s a n expansio n tha t ca n b e use d t o establis h an -
alytic contro l ove r th e Grassman n integral s use d i n fermionic quantu m field  theor y 
models, whe n th e covarianc e (propagator ) i s "reall y nice. " I t i s als o use d a s on e 
ingredient i n a  renormalizatio n grou p procedur e tha t control s th e Grassman n in -
tegrals whe n th e covarianc e i s no t s o nice . T o illustrat e th e latter , w e loo k a t th e 
Gross-Neveu2 mode l an d a t many-fermio n model s i n tw o spac e dimensions . 
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