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Spectral analysis of Schrödinger operators

• Schrödinger operators

• Non-positive eigenvalues
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Lieb-Thirring inequalities (1976)
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History - Recent development

•  Dolbeault, Laptev and Loss (2008)

• Rumin (2011), Solovej (2011)
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Cut-off wavefunction in momentum space
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Lemma 1
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Lemma 2
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Lemma 3
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Proposition for kinetic energy [Solovej]
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Solovej’s approach
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Proposed idea
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Conjecture
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Expected results
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Application

•  Lieb-Thirring inequalities can be applied

• to estimate the ground state energy of quantum systems
- Lieb and Thrring (1976)

• to estimate dimensions of attractors in theory of Navier-Stokes equations
- Lieb (1984)

• to prove geometrical problem for ovals in the plane
- Benguria and Loss (2004)
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Concluding Remarks

• Lieb-Thirring inequalities play an essential role in stability of quantum systems

• Solovej’s previous approach is effective in proof of the inequalities

• If the proposed conjecture is true, we have an improvement of the inequalities
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