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Research
Interests

Analysis, Mathematical Physics and Spectral Theory, in particular

• Spectral estimates for differential operators
• Large Coulomb systems and the problem of stability of matter
• Sobolev and Hardy inequalities
• Ginzburg-Landau equations and superconductivity
• Non-linear equations involving fractional powers of the Laplacian
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Advisors: Ari Laptev and Mikhail Sh. Birman
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Matematik, Canadian Journal of Mathematics, Communications in Mathe-
matical Physics, Communications on Pure and Applied Mathematics, Dis-
crete and Continuous Dynamical Systems, Documenta Mathematica, Duke
Mathematical Journal, Journal of Functional Analysis, Journal of Mathe-
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dinger operators on metric trees. Adv. in Math., to appear.

[30] R. L. Frank, E. H. Lieb, R. Seiringer, Number of bound states of
Schrödinger operators with matrix-valued potentials. Lett. Math. Phys.
82 (2007), 107–116.

[31] R. L. Frank, M. Loss, T. Weidl, Pólya’s conjecture in the presence of
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Invited
Conference
Contributions

Nodal domain bounds for fractional Schrödinger operators and applications.
Workshop ‘Selected Topics in Spectral Theory’, Vienna, ESI, Jan. 2011

Sharp constants in inequalities on the Heisenberg group, Conference ‘Non-
linear Phenomena’, Taipei, Jan. 2011

Sharp constants in inequalities on the Heisenberg group, QMath 11, Hradec
Kralove, Sept. 2010

Lieb-Thirring inequalities in gaps, Conference ‘Spectral Theory’, St. Pe-
tersburg, July 2010
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Stability and absence of binding for multi-polaron systems, Conference ‘The
isoperimetric problem of Queen Dido’, Carthage, May 2010

Reflection positivity and the sharp Hardy-Littlewood-Sobolev inequality,
Workshop ‘Optimal Constants in the Theory of Sobolev Spaces and PDEs’,
Oberwolfach, Feb. 2010

Hardy-Lieb-Thirring inequalities, International Congress on Mathematical
Physics, Prague, Aug. 2009

Inversion positivity and sharp the sharp Hardy-Littlewood-Sobolev inequal-
ity, Workshop ‘Selected Topics in Spectral Theory’, Vienna, July 2009

The magnetic Pólya conjecture, Workshop ‘Low Eigenvalues of Laplace and
Schrödinger Operators’, Oberwolfach, Feb. 2009

Lieb-Thirring and Hardy-Sobolev inequalities, European Congress of Math-
ematics, Amsterdam, July 2008

Semi-classical spectral estimates for magnetic Schrödinger operators, Con-
ference ‘Spectral and Scattering Theory for Quantum Magnetic Systems’,
Luminy, July 2008

Non-linear ground state representations and sharp Hardy inequalities, Con-
ference ‘Operator Theory, Analysis and Mathematical Physics’ (OTAMP
2008), Bedlewo, June 2008

The magnetic Pólya conjecture, Workshop ‘Spectral Theory and Partial
Differential Equations’, Vienna, Dec. 2007.

Hardy-Lieb-Thirring inequalities and the stability of relativistic matter,
Danish Symposium on Applied Analysis, Copenhagen, Aug. 2007

Absolute continuity of the spectrum for periodically modulated leaky wires,
Conference ‘Waves 2007’, Reading, July 2007

The relativistic Scott correction, ‘Enigma Conference on Mathematical Phy-
sics’, Stockholm, June 2007

The sharp constant in the Hardy-Littlewood-Maz’ya inequality in the three-
dimensional upper half-space, Workshop ‘Geometric inequalities’, Banff,
June 2007

Eigenvalue estimates for Schrödinger operators on regular metric trees,
Workshop ‘Quantum Graphs, their spectra and applications’, Cambridge,
April 2007

Hardy-Lieb-Thirring inequalities and the stability of relativistic matter, DMV
Minisymposium ‘Mathematical models of complex quantum systems’, Berlin,
March 2007
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On Lieb-Thirring-Hardy inequalities, Workshop ‘Spectral Theory and its
Applications’, Cambridge, July 2006

On Lieb-Thirring-Hardy inequalities, Conference ‘Operator Theory, Anal-
ysis and Mathematical Physics’ (OTAMP 2006), Lund, June 2006

On Lieb-Thirring-Hardy inequalities, Workshop ‘Low eigenvalues of Laplace
and Schrödinger operators’, Palo Alto, May 2006

On Lieb-Thirring inequalities for Schrödinger operators with virtual level,
Network meeting ‘Analysis and Quantum’, Vienna, March 2006

On Lieb-Thirring inequalities for Schrödinger operators with virtual level,
Workshop ‘Spectral Theory of PDE’, Stockholm, Sep. 2005

On the Laplacian on the halfplane with a periodic boundary condition,
Workshop ‘Spectral analysis of partial differential equations’, Oberwolfach,
Dec. 2004

On the Laplacian on the halfplane with a periodic boundary condition, Con-
ference ‘Operator Theory, Analysis and Mathematical Physics’ (OTAMP
2004), Bedlewo, July 2004

On the Laplacian on the halfplane with a periodic boundary condition, Net-
work meeting ‘Analysis and Quantum’, Vienna, Dec. 2003

Invited Seminar
Talks

Sharp constants in inequalities on the Heisenberg group, Rutgers, March
2011

Critical Lieb-Thirring inequalities in gaps, Munich, LMU, Dec. 2010

Stability and absence of binding for multi-polaron systems, Munich, LMU,
July 2010

Lieb-Thirring inequalities in gaps, Munich, LMU, July 2010

Stability and absence of binding for multi-polaron systems, Jerusalem, July
2010

Stability and absence of binding for multi-polaron systems, Leipzig, MPI,
June 2010

Reflection positivity and the sharp Hardy-Littlewood-Sobolev inequality, Pa-
sadena, Caltech, Jan. 2010

Reflection positivity and the sharp Hardy-Littlewood-Sobolev inequality, Mu-
nich, LMU, Dec. 2009

Uniqueness and symmetry of ground states for the L2-critical boson star
equation, Princeton, Oct. 2009
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Hardy-Lieb-Thirring inequalities and the stability of matter, Munich, TU,
June 2009

Sobolev and Hardy inequalities, Stuttgart, June 2009

Sobolev and Hardy inequalities, Munich, LMU, Feb. 2009

Non-linear ground state representations and sharp Hardy inequalities, Paris,
Dauphine, Jan. 2009

Hardy-Lieb-Thirring inequalities, Munich, LMU, Dez. 2008

Non-linear ground state representations and sharp Hardy inequalities, Mu-
nich, TU, Dez. 2008

The sharp constant in the Hardy-Sobolev-Maz’ya inequality, Houston, Rice
University, Okt. 2008

Hardy-Sobolev and Lieb-Thirring inequalities, Houston, Rice University,
Okt. 2008

The sharp constant in the Hardy-Sobolev-Maz’ya inequality, Cambridge,
MA, MIT, Oct. 2008

Hardy-Sobolev and Lieb-Thirring inequalities, New Brunswick, Rutgers,
Sep. 2008

Non-linear ground state representations and sharp Hardy inequalities, Mu-
nich, June 2008

Non-linear ground state representations and sharp Hardy inequalities, Pa-
sadena, Caltech, March 2008

The magnetic Pólya conjecture, Munich, Dec. 2007

Stability of matter and Lieb-Thirring inequalities in the magnetic case, New
York, Courant Institute, Dec. 2007

Hardy-Sobolev and Lieb-Thirring inequalities, Princeton, Oct. 2007

The Pólya’s conjecture in the presence of a magnetic field, Stuttgart, July
2007

Hardy-Sobolev and Lieb-Thirring inequalities, Munich, May 2007

Hardy-Sobolev and Lieb-Thirring inequalities, Birmingham, March 2007

The relativistic Scott correction, Birmingham, March 2007

Hardy-Sobolev and Lieb-Thirring inequalities, Atlanta, Feb. 2007
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Semi-classical spectral estimates for magnetic Laplacians, Stockholm, Jan.
2007

Semi-classical spectral estimates for magnetic Laplacians, Grenoble, Jan.
2007

On Lieb-Thirring-Hardy inequalities and the stability of relativistic matter,
Davis, Nov. 2006

On Lieb-Thirring-Hardy inequalities and the stability of relativistic matter,
Atlanta, Nov. 2006

On Lieb-Thirring inequalities for surface potentials, Stuttgart, Sep. 2006

On Lieb-Thirring-Hardy inequalities for relativistic Schrödinger operators,
Munich, July 2006

On the asymptotic number of edge states for magnetic Schrödinger opera-
tors, Paris, Feb. 2006

On Lieb-Thirring inequalities for Schrödinger operators with virtual level,
Munich, Dec. 2005

On the asymptotic number of edge states for magnetic Schrödinger opera-
tors, Stockholm, Oct. 2005

Absolutely continuous spectrum for non-ergodic random operators, Stock-
holm, June 2005

On Lieb-Thirring inequalities for Schrödinger operators with virtual level,
Prague, April 2005

On the absolute continuity of the spectrum of partially periodic operators,
Prague, April 2005

On the magnetic Schrödinger operator in an antidot lattice and applications
to superconductivity, Paris, Nov. 2004

On the tunneling effect for magnetic Schrödinger operators in antidot lat-
tices, Paris, June 2004

On the Laplacian on the halfplane with a periodic boundary condition, Paris,
May 2004

On the Laplacian on the halfplane with a periodic boundary condition, Mu-
nich, July 2003


