
BCAM WORKING SEMINAR APDE (HA) 
 27th September 2016

SCHRÖDINGER MAXIMAL FUNCTION ESTIMATES VIA THE PSEUDOCONFORMAL
TRANSFORMATION (ARTICLE BY C. DEMETER AND S. GUO, arXiv:1608.07640 )
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The determination of the a.e. pointwise convergence of the solution to the Schrödinger equation to the initial
datum is still an open problem in dimension higher than 1. This problem was first stated by L. Carleson in 1980 and has
since involved many people and some different techniques. 

The first part of this talk will be focused on introducing the main concepts regarding the Schrödinger initial
value problem. The standard way of giving an explicit expression of the solution will be described in order to be able to
work with it directly. Afterwards, an overview of the history of the problem will make it clear why we need to work
with Sobolev spaces of fractional order, Hs, which we will introduce. In short, the problem has reduced to finding the
optimal Sobolev index s for which every initial datum f in Hs generates a solution converging to f almost everywhere.
Carleson, for instance, in his 1980 paper, proved that s ≥ ¼ is sufficient for the convergence to hold in one dimension. A
year later Dahlberg and Kenig showed that this condition was also necessary, the problem thus being solved in one
spacial dimension. The situation in higher dimension has turned out to be a bit more complicated to solve, as the fact of
the problem being yet unsolved shows. We will describe results of Sjölin, Vega, Lee, Bourgain and Lucà/Rogers and we
will also shortly review the methods used in their proofs.

In the second part of the session we will place special attention to the latter result, by R. Lucà and K.M. Rogers
in 2015, who gave a necessary condition improving the previous results. It is worth saying that in August 2016 C.
Demeter and S. Guo gave an alternative proof of this same result, which we will analyse in detail. In the proof they
perform an argument based on the pseudoconformal transformation, a mapping generating new solutions out of known
solutions and having very convenient properties regarding the initial data. 
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