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Programme

10h-10h30 

Lionel Hervé (CEA-LETI, France)

Inverse problem applied to lensless microscopy

10h30-11h20 

 Paul Sacks (IOWA  University, USA)

 Schrödinger inverse scattering with support constraints

11h30-12h30 

 Maarten V. de Hoop (RICE University, USA)

On the spectrum of the earth 



Résumés

Lionel Hervé: Inverse problem applied to lensless microscopy

Lensless microscopy is a minimalist tool to observe living cells. Samples on a microscope slide are 
illuminated with partially coherent light and their diffraction is acquired with a CMOS censor 1 
around mm away from the sample. 

The reconstruction of a sample is fundamentally an ill posed problem since measurements are real 
numbers (intensity) and the object is complex (absorption + phase). To recover valid objects, 
regularization must be introduced.

The inverse problem consists in creating a valid measurement model (forward model), in setting a 
data fitting term, in setting a criterion on the object adapted to the observed samples and in 
optimizing the criterions.

Movies of living cells will be presented and the reconstrcution method will be discussed.

Joint work with Cédric Allier. CEA-LETI, Grenoble.

Paul Sacks: Schrödinger inverse scattering with support constraints

In the classical theory of inverse scattering for the Schr\"odinger equation with a decaying 
potential, either on the real line or for radial potentials in $\mathbb R^3$, it is typically 
shown that a suitable scattering coefficient, together with bound state data, is necessary and 
sufficient to uniquely determine the potential. In this talk I will discuss the question of 
whether the potential can be determined from reduced data sets, in particular without 
knowledge of bound state data, if extra assumptions are made about the support of the 
potential.

Maarten V. de Hoop: On the spectrum of the earth

We introduce an appropriate form and present an analysis of the elastic-gravitational system of 
equations describing the free  oscillations of a rotating earth. We highlight the complications            
associated with the presence of an outer core. We discuss basic properties, including energy 
estimates, well-posedness, extraction of  the elastic wave equation and a characterization and 
computation of the spectrum. We show how physics constrains the essential  spectrum. We conclude
with the analysis of an inverse problem for a spherically symmetric model (PREM) and give, via a 
trace formula, a spectral rigidity result. We will also show some recent observations.              

Joint research with S. Holman, J. Ilmavirta, S. Jimbo, G. Nakamura,  H. Pham and J. Shi.   


