
CONTENTS 

Degenerate Gases 

Probing Vortex Pair Sizes in the Berezinskii-Kosterlitz-Thouless 
Regime on a Two-Dimensional Lattice of Bose-Einstein Condensates 
V. Schweikhard, S. Tung, G. Lumporesi and E.A. Cornell 

Interacting Bose-Einstein Condensates in Random Potentials 
P. Bouyer, L. Sanchez-Palencia, D. Cle'ment, P. Lugan and A. Aspect 

Towards Quantum Magnetism with Ultracold Atoms in Optical 
Lattices 
I. Bloch 

Precision Measurement and Fundamental Physics 

T-Violation and the Search for a Permanent Electric Dipole Moment of 
the Mercury Atom 
E.N. Fortson 

Quantum Information and Control I 

Quantum Information Processing and Ramsey Spectroscopy with 
Trapped Ions 
C.F. Roos, M Chwalla, T. Monz, P. Schindler, K. Kim, M. Riebe and 
R. Blatt 

Quantum Non-Demolition Counting of Photons in a Cavity 
S. Haroche, C. Guerlin, J .  Berm, S. Deleglise, C. Sayrin, S. Gleyzes, 
S. Kuhr, A4 Brune and J.-M. Raimond 

Ultra-fast Control and Spectroscopy 

Frequency-Comb- Assisted Mid-Infrared Spectroscopy 
P. de Natale, D. Mazzotti, G. Giusfredi, S. Bartulini, P. Cancio, 
P. Mudduloni, P. Malara, G. Gagliardi, I. Gulli and S. Borri 

1 

3 

11 

23 

37 

39 

51 

53  

63 

73 

75 

xiii 



XIV 

Precision Measurement and Applications 

Precision Gravity Tests by Atom Interferometry 
G.M. Tino, A. Alberti, A .  Bertoldi, L. Cacciapuoti, M. De Angelis, 
G. Ferrari, A. Giorgini, V. Ivanov, G. Lamporesi, N. Poli, 
A4 Prevedelli and F. Sorrentino 

Novel Spectroscopic Applications 

On A Variation of the Proton-Electron Mass Ratio 
W. Ubachs, R. Buning, E.J. Salumbides, S. Hannemann, H.L. Bethlem, 
D. Bailly, M. Vewloet, L. Kaper and M. T. Murphy 

Quantum Information and Control I1 

Quantum Interface between Light and Atomic Ensembles 
H. Krauter, J.F. Sherson, K. Jensen, T. Fernholz, J.S. Neergaard- 

Nielsen, B. M. Nielsen, D. Oblak, P. Windpassinger, N. Kjaergaard, 
A.J. Hilliard, C. Olausson, J.H. Miiller and E.S. Polzik 

Degenerate Fermi Gases 

An Atomic Fermi Gas Near a P-Wave Feshbach Resonance 
D.S. Jin, J.P. Gaebler and J.  T. Stewart 

Bragg Scattering of Correlated Atoms from a Degenerate Fermi Gas 
R.J. Ballagh, K.J. Challis and C. W. Gardiner 

Spectroscopy and Control of Atoms and Molecules 

Stark and Zeeman Deceleration of Neutral Atoms and Molecules 
S.D. Hogan, E. Vliegen, D. Sprecher, N. Vanhaecke, A4 Andrist, 

H. Schmutz, U. Meier, B.H. Meier and F. Merkt 

Generation of Coherent, Broadband and Tunable Soft X-Ray 
Continuum at the Leading Edge of the Driver Laser Pulse 
A. Jullien, T. Pfeijer, M.J. Abel, P.A4 Nagel, S.R. Leone and 
D.M Neumark 

Controlling Neural Atoms and Photons with Optical Conveyor Belts 
and Ultrathin Optical Fibers 
D. Meschede. W. Alt and A. Rauschenbeutel 

87 

89 

101 

103 

111 

113 

125 

127 

138 

151 

153 

167 

175 



xv 

Spectroscopy on the Small Scale 

Wide-Field Cars-Microscopy 
C. Heinrich, A. Hofer, S. Bernet, and M Ritsch-Marte 

Atom Nano-Optics and Nano-Lithography 
KI .  Balykin, P.N. Melentiev, A.E. Afanasiev, S.N. Rudnev, 
A. P. Cherkun, V. S. Letokhov, P. Yu Apel, V. A. Skuratov and 
V.V. Klimov 

185 

187 

195 

Pinhead Town Talk, Public Lecture and Mountainfilm 205 

The Quantum Revolution - Towards a New Generation of 
Supercomputers 
R. Blatt 

207 

Cold Atoms and Molecules I 

Ultracold & Ultrafast: Making and Manipulating Ultracold Molecules 
with Time-Dependent Laser Fields 219 
C.P. Koch, R. Koslofl E. Luc-Koenig, F. Masnou-Seeuws and 

R. Moszynski 

217 

Bose-Einstein Condensates on Magnetic Film Microstructures 
M Singh, S. Whitlock, R. Anderson, S. Ghanbari, B. V. Hall, M Volk, 
A. Akulshin, R. McLean, A. Sidorov and P. Hannaford 

228 

Cold Atoms and Molecules I1 

Ultracold Metastable Helium-4 and Helium-3 Gases 
W. Vassen, T. Jeltes, J.M. McNamara, A.S. Tychkov, W. Hogeworst, 
K.A.H. Van Leeuwen, V. Krachmalnicofl M. Schellekens, A. Perrin, 
H. Chang, D. Boiron, A. Aspect and C.I. Westbrook 

241 

243 

Single Atoms and Quantum Optics I 

Recent Progress on the Manipulation of Single Atoms in Optical 
Tweezers for Quantum Computing 
A. Browaeys, J. Beugnon, C. Tuchendler, H. Marion, A. Gaetan, 
Y. Miroshnychenko, B. Darquik, J. Dingjan, Y.R.P. Sortais, 
A.M. Lance, M. P.A. Jones, G. Messin and P. Grangier 

257 

259 



xvi 

Progress in Atom Chips and the Integration of Optical Microcavities 
E.A. Hinds, M. Trupke, B. Darquik, J. Goldwin and G. Dutier 

27 1 

Single Atoms and Quantum Optics I1 283 

Quantum Optics with Single Atoms and Photons 
H.J. Kimble 

285 

Optical Atomic Clocks 295 

Frequency Comparison of Al' and Hg' Optical Standards 297 
T. Rosenband, D.B. Hume, A. Brusch, L. Lorini, P.O. Schmidt, 
T.M. Fortier, J.E. Stalnaker, S.A. Diddams, N.R. Newbury, 
W.C. Swann, W.S. Oskay, K M  Itano, D.J. Winelandand 
J. C. Bergquist 

Sr Optical Clock with High Stability and Accuracy 
A. Ludlow, S. Blatt, M. Boyd, G. Campbell, S. Foreman, M. Martin, 
M H. G. De Miranda, T. Zelevinsky and J. Ye 

303 

Author Index 317 




