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Prof. Lászĺo Zsid́o

Analytic generators and applications to operator theory and operator algebras

Abstract: In 1976 the following generator notion was proposed for one-parameter groups in a joint work
with Ioana Cior̆anescu. (It was independently considered also in an unpublished manuscript of Uffe
Haagerup.)

LetX be a complex Banach space, andF ⊂ X∗ a norm defining linear subspace satisfying appropriate
completeness conditions, allowing weak integration inX andF . For everyσ(X,F)-continuous one-
parameter group(Ut)t∈R of σ(X,F)-continuous linear operators onX and everyz ∈ C we can define a
linear operatorUz in X by

(x, y) ∈ Graph(Uz)⇐⇒


R 3 t 7→ Ut(x) has aσ(X,F)− continuous

extension on the closed strip betweenR andz ,

analytic in the interior, whose value inz is y .

It turns out that the linear operatorsUz areσ(X,F)-densely defined andσ(X,F)-closed and, if the
exponential type of the group is< π , U−i determines the group uniquely. For this reason we calledU−i
theanalytic generator of the group. Roughly speaking,Ut is the “it-th power” ofU−i .

Assuming that the exponential typeω of the group is< π , the spectrumσ(U−i) of U−i is either equal
to the whole complex plane, or it is contained in the sector{ r ei ϕ ; r ≥ 0 , −ω ≤ ϕ ≤ ω } . Both cases
can occur in relevant situations: for example, ifX is a Hilbert space and theUt’s are unitary, thenU−i
is a positive self-adjoint operator, hence has positive spectrum, while ifX is a von Neumann factor and
(Ut)t∈R is a non-uniformly, but weak operator continuous group of∗-automorphisms, thenσ(U−i) = C .
Nevertheless, for bounded (or at least non-quasianalytic)(Ut)t∈R , spectral subspaces ofU−i can always
be associated to subintervals of(0,+∞) and a substantial theory for them can be developed.

In the first lecture I plan to sketch the general theory of the analytic generator. Particular attention will
be given to integral formulas relating the mapst 7→ Ut andλ 7→ λ + U−i , as well as, in the case of
bounded (or non-quasianalytic) groups, to connections between the harmonic analysis of the real variable
mapt 7→ Ut and the spectral properties of the linear operatorU−i .

The second talk will be dedicated to two applications of the analytic generator. The first one concerns
groups(Ut)t∈R for which in generalσ(U−i) = C : using analytic generators of automorphism groups of
von Neumann algebras, a short and natural treatment of the fundamentals of the Tomita-Takesaki Theory
of standard von Neumann algebras can be provided. The second application concerns groups on Banach
spaces having the Unconditional Martingale Difference Property (UMD-spaces): if(Ut)t∈R is a strongly
continuous group of exponential typeω < π on a UMD-space thenσ(U−i) ⊂ { r ei ϕ ; r ≥ 0 , −ω ≤
ϕ ≤ ω } . This result can be used to prove closedness of sums of certain unbounded closed operators in
UMD-spaces.

Prof. Victor Nistor

Manifolds with a Lie structure at infinity
and

Applications to spectral theory and boundary value problems

Abstract: I will first introduce a class of non-compact manifolds, called ‘manifolds with a Lie struc-
ture at infinity,’ that generalizes the classes of Euclidean spaces, Hyperbolic spaces, and manifolds with
cylindrical ends. Motivations for the study of these spaces come mainly from boundary value problems
on polyhedral domains and scattering theory. Then I will present some applications to boundary value
problems and spectral theory.


