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1. Theory



Energy Levels of atomic Hydrogen



2. Experiment



Hydrogen Spectrometer



LNE-SYRTE Fountain Clock at MPQ



920 km Fiber Link 



Second Order Doppler



3. Comparison



Constants and Parameters



Parameters



Constants and Parameters



History of the Rydberg Constant



Proton Charge Radius from e-Scattering



Proton Charge Radius before 2017Rydberg Constant before 2017



Possible Systematics

transition relative
uncertainty

relative
line widths

H(1s-2s) 4000s 40

mH(2s-2p) 100s 4

H(2s-4p) <1.5s 7x10-4

H(2s-2p) <1.2s 7x10-4

Systematic uncertainties that could explain the puzzle:



Natural Lifetimes



4. More Data



Hydrogen 2S-4P Transition



Hydrogen 2S-4P Components



Cross Damping/Quantum Interference



Cross Damping/Quantum Interference



Lineshape Function



Lineshape Function



Cross Damping/Quantum Interference



Proton Charge Radius



Two-Photon Comb Spectroscopy



Hydrogen 1S-3S Transition



Hydrogen 1S-3S Transition



Proton Charge Radius



Summary / Outlook



The Better Hydrogen: He+



He+ Spectroscopy
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