
Contents 

Part I Precision Spectroscopy of Hydrogen: Fundamental Physics 
and Universal Constants 

The Hydrogen Atom (An Historical Account of Studies of Its Spectrum) 
By G.W. Series (With 1 Figure) 2 

Interference of the Hydrogen Atom States (n=2) 
By Yu.L. Sokolov (With 12 Figures) 16 

Separated Oscillatory Field Measurement of the Lamb Shift in H, n=2 
By F.M. Pipkin (With 7 Figures) 30 

Hydrogen Spectroscopy and Fundamental Physics 
By W. Lichten (With 2 Figures) 39 

Doppler-Free Two-Photon Spectroscopy of Hydrogen Rydberg States: 
Remeasurement of Roo 
By M. Allegrini, F. Biraben, B. Cagnac, J.C. Garreau, and L. Julien 
(With 9 Figures) 49 

Two-Photon Transitions Between Discrete States 
By A. Quattropani and N. Binggeli (With 1 Figure) 61 

Two-Photon Spectroscopy of Hydrogen 1S-2S 
By D.N. Stacey (With 4 Figures) 68 

1S-2S Transition-Frequency Calibration 
By A.I. Ferguson, J.M. Tolchard, and M.A. Persaud (With 8 Figures) . . .  81 

High Resolution Spectroscopy of Hydrogen 
By T.W. Hansch (With 5 Figures) 93 

Trapped Atomic Hydrogen 
By D. Kleppner (With 2 Figures) 103 

Atomic Hydrogen in a Magnetic Trapping Field 
By J.T.M. Walraven, R. van Roijen, and T.W. Hijmans (With 6 Figures) 112 

Frequency Standards in the Optical Spectrum 
By D J .  Wineland, J.C. Bergquist, W.M. Itano, F. Diedrich, 
and C.S. Weimer (With 2 Figures) 123 

IX 

http://d-nb.info/890781338

http://d-nb.info/890781338


Precision RF Spectroscopy of Circular Rydberg Atoms 
By M. Gross, J. Hare, P. Goy, and S. Haroche (With 3 Figures) 1 3 4  

Part II Positronium, Muonium, and Other Hydrogen-Like Systems 

Laser Spectroscopy of Positronium and Muonium 
By S. Chu (With 6 Figures) 144 

Positronium Decay Rates 
By A. Rich, R.S. Conti, D.W. Gidley, and P.W. Zitzewitz 
(With 2 Figures) 153 

New Schemes for the Production and Spectroscopy of Positronium 
By G. Werth (With 5 Figures) 161 

Some Recent Advances in Muonium 
By V.W. Hughes (With 11 Figures) 171 

Transitions in Muonic Helium Ions Induced by Laser Radiation 
By E. Zavattini (With 6 Figures) 182 

Positrons for Low Energy Antihydrogen Production 
By G. Gabrielse and B.L. Brown (With 2 Figures) 196 

Antihydrogen by Positronium-Antiproton Interaction 
By B.I. Deutch (With 1 Figure) 210 

Antiprotonic Hydrogen 
By E. Klempt (With 7 Figures) 211 

The Spectroscopy of Hydrogen-Like Highly Ionised Atoms 
By J.D. Silver (With 5 Figures) 221 

Part HI Quantum Electrodynamics and Beyond 

The Bound State Problem in QED 
By A. Hill, F. Ortolani, and E. Remiddi (With 3 Figures) 240 

Electron g -  2 and High Precision Determination of a 
By T. Kinoshita 247 

General QED/QCD Aspects of Simple Systems 
By V.L. Telegdi and S J .  Brodsky (With 4 Figures) 257 

Search for Parity Nonconservation in Hydrogen 
By E.A. Hinds (With 1 Figure) 268 

Part IV Hydrogen in Strong Fields and Chaos 

Multiphoton Transition to the Continuum of Atomic Hydrogen 
By N.K. Rahman (With 1 Figure) 274 

x 



Hydrogen in Strong DC and Low Frequency Electric Fields - One 
Dimensional Atoms 
By M.H. Nayfeh, D. Humm, and M. Peercy (With 23 Figures) 280 

Hydrogen Atoms in Strong Magnetic Fields - in the Laboratory and in the 
Cosmos 
By G. Wunner, W. Schweizer, and H. Ruder (With 7 Figures) 300 

Theory of Chaos in the Atomic Hydrogen 
By G. Casati (With 1 Figure) 311 

Quantum Chaos and the Hydrogen Atom in Strong Magnetic Fields 
By D. Delande and J.-C. Gay (With 6 Figures) 323 

Highly Excited Hydrogen in Strong Microwaves: Experimental Tests for 
Classically Chaotic Semiclassical Dynamics and for Quantum Localization 
By J.E. Bayfield and D.W. Sokol (With 4 Figures) 335 

Quasi-Landau Spectrum of the Chaotic Diamagnetic Hydrogen Atom 
By A. Holle, J. Main, G. Wiebusch, H. Rottke, and K.H. Welge 
(With 5 Figures) 344 

Index of Contributors 353 

X I  


