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ABSTRACT 
 

 

The 1D generalized Kepler problems completely classify the integrable systems with 

conformal algebra so(1,2) ≃ sl(2,ℝ). We construct the symplectic embeddings of the 

energy-definite portions of phase space ι₋ : Σ₋ → 𝒪𝒪_μ and ι₊ : Σ₊ → 𝒪𝒪_{μ/2}, where the 

images are dense open subsets of coadjoint orbits of sl(2,ℝ). They are S-duality maps that 

reveal hidden symmetry. Then, we quantize the phase spaces, identifying them with the 

holomorphic discrete series representations of the universal cover SL̃(2,ℝ), with ι̂₋ : Σ̂₋ → 

𝒟𝒟⁺_κ and ι̂₊ : Σ̂₊ → 𝒟𝒟⁺_{(κ+1)/2} being the quantum version of the S-duality maps. 
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