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During last two years, I have been working in Operator Space Theory.
In particular, I investigated the relationship between local theory and
local reflexivity and obtained several interesting results.

The notion of “operator space” is intermediate between “Banach space”
and “C*-algebra”. An operator space (os in short) is a closed subspace
of a C*-algebra with the natural matrix normed structure. The “local
theory” is to study an infinite dimensional os through the collection of its
finite dimensional subspaces. On the other hand (contrary to its name),
local reflexivity is a global structure of an os. Every Banach space is
locally reflexive as a Banach space, but not every os is locally reflexive.
Indeed, operator spaces are rarely locally reflexive. Although there is
no apparent relationship between these ideas, there were two surprising
discoveries. Omne thing is the local reflexivity of exact C*-algebras due
to Kirchberg and the other is the local reflexivity of noncommutative
L'-spaces due to Effros, Junge and Ruan.

A Banach space X can be embedded into a commutative C*-algebra
and can be regarded as an os. We call this os a minimal os. The local
reflexivity of minimal operator spaces follows from that of Banach spaces.
A quotient os of a minimal os is called Q-space. I found that the existence
of non locally reflexive ()-space is equivalent to the celebrated result of
Szankowski that B(H), the C*-algebra of all bounded linear operators
on the separable infinite dimensional Hilbert space H, fails the bounded
approximation property.

On the other hand, there is another canonical way to equip a Banach
space X with an os structure, called a maximal os. It is an open problem
if every maximal os is locally reflexive. I found this problem is equivalent



to several other open problems. One of these can be naturally modi-
fied to a strong conjecture and whether this strong conjecture holds was
asked by Pisier. I solved this strong conjecture negatively constructing a
counterexample, i.e., a non coexact submaximal os.

Employing a deep theorem of Junge and Le Merdy, I proved that the set
of all d-dimensional subspaces of noncommutative L'-spaces is compact
in the cb-distance topology. This result is much stronger than the local
reflexivity of noncommutative L!'-spaces of Effros, Junge and Ruan and
explains the “reason” of this phenomenon. Also, this compactness gives
us a hint that the famous QWEP conjecture of Kirchberg might be true.

Collaborating with Effros and Ruan, I proved that every 1l-exact os is
locally reflexive. This generalizes the result of Kirchberg for C*-algebras.
I also proved that local reflexivity is determined separably.

Beside local reflexivity, collaborating with Ng, I obtained a structure
theorem for completely isometric embeddings between noncommutative
L'-spaces. Moreover, overcoming technical difficulties, I obtained an
asymptotic version of this result which can be regarded as an os version
of Dor’s theorem.
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