Contents

Introductory Perspectives

Atomic and Molecular Beams in Chemical Physics:
A Continuing Odyssey
D. HerSChbDach. « v v v v v v v i ittt ittt ittt eenneeanas

Part I Laser Cooling and Manipulation of Atoms
and Molecules — Atomic and Molecular Optics and Applications

1. Foreword: Laser Cooling and Trapping of Neutral Atoms
J. Dalibard, C. Cohen-Tannoudji «.....ouoevvieeeeeiiinnnneeeeenns

2. Optics and Interferometry with Atoms and Molecules
J. SCRAMIEAMOAYET . o v v v v et i e i e e e e

3. Some New Effects in Atom Stern-Gerlach Interferometry
R. Mathevet, K. Brodsky, F. Perales, M. Boustimi, B. Viaris de Lesegno,
J. Reinhardt, J. Robert, J. Baudon «.....oveiiiiiiieiineeenneenns

4. Atom Optics and Atom Polarization Interferometry

Using Pulsed Magnetic Fields

0. Gorceix, E. Maréchal, S. Guibal, R. Long, J.-L. Bossennec, R. Barbé,
B O £ €= = L

5. Making Molecules at MicroKelvin
W.C. Stwalley. .« o oo v v i ittt it ittt

6. Molecular Photoassociation and Ultracold Molecules
P. Pillet, F. Masnou-Seeuws, A. Crubellier.........covviiiieeeenn.

7. Molecular Optics in Intense Fields: From Lenses to Mirrors
T. Sedeman .« oo v v vttt ittt ittt

8. Ultrashort Wavepacket Dynamics and Interferences
in Alkali Atoms
B. Girard, M.A. Bouchene, V. Blanchet, C. Nicole, S. Zamith .........



XXVI Contents

9. Atomic Beam Spin Echo.
Principle and Surface Science Application
M. DeKieviet, D. Dubbers, S. Hafner, F. Lang .. .....coeviiieeeeenn.

10. Sufficient Conditions for Quantum Reflection
with Real Gas—Surface Interaction Potentials
R.B. Doak, A.V.G. Chizmeshya . .....ecuuiiiieetiiinnnneneeennns

11. Focusing Helium Atom Beams Using Single Crystal Surfaces
B. Holst, W. AIlESOM « « « v o et ettt ettt ettt tetaanenenneens

12. Atom Lithography with Cesium Atomic Beams
F. Lison, D. Haubrich, D. Meschede . . ..o cvvviiii i iineennns

Part II Translational and Internal Energy Relaxation
in Supersonic Free Jets, Including Possible Alignment
and Condensation Phenomena

1. The Physics of Plasma Expansion
D.C. Schram, S. Mazouffre, R. Engeln, M.C.M. van de Sanden ........

2. Laser Sustained Plasma Free Jet and Energetic Atom Beam
of Pure Argon or Oxygen Seeded Argon Mixture
A. Lebéhot, J. Kurzyna, V. Lago, M. Dudeck, R. Campargue ..........

3. Doppler Profiles of the Distribution of O(*D) Relaxing in Ne
B.D. Shizgal, K. Hitsuda and Y. Matsumi «.....uoveeeineiineeennns

4. Natural Alignment and Cooling

in Seeded Supersonic Free Jets:

Experiments and a Quantum Mechanical View

V. Aquilanti, D. Ascenzi, D. Cappelletti, M. de Castro, F. Pirani.......

5. Nonequilibrium Distributions of Rotational Energies of K-
Seeded in a Free-Jet of Argon
H. HUlSTGN « v oo vt et nteeenetaeseseesossossossssssssnssassns

6. Rotational and Vibrational Relaxation of Hydrides
in Free Jets: HBr and OH
A.E. Belikov, M.M. Ahern, MLA. Smith «...ovvviiiiiiiniiienn.

7. Raman Studies of Free Jet Expansion
(Diagnostics and Mapping)
S. Montero, B. Maté, G. Tejeda, J.M. Ferndindez, A. Ramos ..........



Contents XXVII

8. Mixed Clusters Produced in Argon-Nitrogen Coexpansions

as Evidenced by Two Experimental methods

E. Fort, A. De Martino, F.Pradére, M. Chdatelet, H. Vach, G. Torchet,
M.-F. de Feraudy, Y. LOTEQUT « « « ¢ v v v et v v ittt ittt iinneenneeennns 307

Part IIT Photodissociation Dynamics and Electronic Spectroscopy
in Molecular Beams: From Simple Molecules to Clusters and Ions

1. Imaging of State-to-State Photodynamics of Nitrous Oxide

in the 205 nm Region of the Stratospheric Solar Window

M.H.M. Janssen, J.M. Teule, D.W. Neyer, D.W. Chandler,

G.C. Groenenboom « . vvv it in e inneitneeenneeeneeenneennns 317

2. The Photodissociation Dynamics of Tropospheric Ozone
G. Hancock, R.D. Johnson, J.C. Pinot de Moira, G.A.D. Ritchie,
0 O R 7 331

3. Photodissociation of NO; near 225 nm
by Velocity Map Imaging
M. Ahmed, D.S. Peterka, A.G. SUits .. ..cuuiiii ittt nnnnneneennn 343

4. The (Ba---FCH3)* Photofragmentation Channels:

Dynamics of the Laser Induced Intracluster

(Ba-.-FCH3)* — BaF* 4+ CHj and Ba* + FCH; Reaction

S. Skowronek, A. Gonzdlez Urela « « v v v v v v v vt e et enneroonesnnesnns 353

5. Electronic Spectroscopy and Excited State Dynamics
of Aluminum Atom-Molecule Complexes
P.J. Dagdigian, Xin Yang, 1. Gerasimov, Jie Lei «...ovvvviieeeeonn. 367

6. Electronic Spectra of Cold Polycyclic Aromatic Hydrocarbons
(PAH) Cations in a Molecular Beam
Ph. Bréchignac, Th. Pino, N. Boudin .. ......oouiiiiiieiineeennns 379

7. Structure and Dynamics of van der Waals Complexes
by High Resolution Spectroscopy
G. Pietraperzia, M. Becucci, I. Lopez-Tocén, Ph. Bréchignac .......... 393

8. Femtosecond Pump-Probe Experiments

with a High Repetition Rate Molecular Beam

W. Roeterdink, A.M. Rijs, G. Bazalgette, P. Wasylczyk, A. Wiskerke,

S. Stolte, M. Drabbels, M.H.M. JansSSe€n .. ... eeeeeeeeeeseesneensns 405



XXVIII Contents

Part IV Dynamics of Elementary Molecular Collisions
and Femtochemistry: Theory, Real-Time Probing, and Imaging
of Crossed-Beam Reactions

1. Femtochemistry: Recent Progress in Studies of Dynamics
and Control of Reactions and Their Transition States
AH ZeWail « oottt ittt eetnnnnneeeeeas

2. Femtosecond Spectroscopy of Collisional Induced
Recombination: A Simple Theoretical Approach
L ¥

3. Direct Observation of Collisions by Laser Excitation
of the Collision Pair
J. Grosser, O. Hoffmann, F. Rebentrost « .. ..ovvveiiiiieinneenn.

4. Counterpropagating Pulsed Molecular Beam Scattering
5 R T

5. Ion Imaging Studies of Chemical Dynamics
D.W. Chandler, J.R. Barker, A.J.R. Heck, M.H.M. Janssen, K.T. Lorenz,
D.W. Neyer, W. Roeterdink, S. Stolte, L.M. Yoder ..................

6. Orientation of Parity-Selected NO and Its Steric Asymmetry
in Rotational Energy Transfer Collisions

M.J.L. de Lange, S. Lambrechts, J.J. van Leuken, M.M.J.E. Drabbels,

J. Bulthuis, J.G. Snijders, S. Stolte . ....ccvviiii i,

7. Collisional Energy Dependence of Insertion Dynamics:
State-Resolved Angular Distributions for S(lD) +D, - SD+D
S-Ho Lee, Ko Lith oo v v v v e ittt ittt ieinnnnneeseens

8. High Resolution Translational Spectroscopic Studies
of Elementary Chemical Processes
X. Liu, J.J. Lin, D.W. Hwang, X.F. Yang, S. Harich, X. Yang ........

9. Reaction Kinetics in Uniform Supersonic Flows
at Very Low Temperatures
B.R. Rowe, A. Canosa, C. Rebrion-Rowe .. ....ovvviiiinineeeeennn

10. Ion-Neutral Collisions in Beam Experiments.
Production of ArN"t(n = 1, 2) in the Reaction of Ar"* with N2
P. T08%, D. BASST « v v vt v vt tastastesensossosenssnssssnsenssns

11. Crossed Beams and Theoretical Study

of the (NaRb)* Collisional System

A. Aguilar, J. de Andrés, T. Romero, M. Alberti, J.M. Lucas,

J.M. Bocanegra, J. Sogas, F.X. Gadea . .....vvviiiiiiiiiiinnennn.



Contents XXIX

Part V Clusters and Nanoparticles: Diffraction, Size Selection,
Polarizability, and Fragmentation by Photodissociation,
Electron Impact, and Atom Collision

1. Diffraction of Cluster Beams
from Nanoscale Transmission Gratings
L.W. Bruch, W. Schéllkopf, J.P. ToEnnNies « v v ovvvvviiinnineeeeennn 615

2. Electron Impact Fragmentation

of Size Selected Ar,, (n = 4 to 9) Clusters

P. Lohbrandt, R. Galonska, H.-J. Kim, M. Schmidt, C. Lauenstein,

U. BUCK v oottt ittt teeteeesesssosssosssssssossonsnns 623

3. Static Dipole Polarizability of Free Alkali Clusters

Ph. Dugourd, E. Benichou, R. Antoine, D. Rayane, A.R. Allouche,

M. Aubert-Frecon, M. Broyer, C. Ristori, F. Chandezon, B. A. Huber,

O 637

4. Photodissociation of Water Clusters
K. Imura, M. Veneziani, T. Kasai, R. Naaman .......coveeiieeennen 647

5. Collision Induced Fragmentation of Molecules

and Small Nal Clusters: Competition Between Impulsive

and Electronic Mechanisms

J.A. Fayeton, M. Barat, Y.J. Picard. ... ...ouuui i innnnennnnnn 657

6. Charge Exchange in Atom—Cluster Collisions
C. Bréchignac, Ph. Cahuzac, B. Concina, J. Leygnier, I. Tignéres . ..... 667

7. Electron Attachment to Oxygen and Nitric Oxide Clusters
G. Senn, P. Scheier, T.D. MGrk ... ..ot iietiiiiiinnneneeennn 683

8. The Radiative Cooling of Cgo and Cgy in a Beam
A.A. Vostrikov, D.Yu. Dubov, A.A. Agarkov, S.V. Drozdov,
VLA, Galichin . . oo v v vttt ittt it ee s et enannenns 693

9. Internal Energy Distributions in Cluster Ions
I .1 701

10. Molecular Beams of Silicon Clusters and Nanoparticles
Produced by Laser Pyrolysis of Gas Phase Reactants
M. Ehbrecht, H. Hofmeister, B. Kohn, F. Huisken .................. 709



XXX Contents

Part VI Spectroscopy and Reaction Dynamics of Molecules
Isolated, Cooled (or Conditioned), by Techniques of Molecule,
Cluster, Droplets, or Liquid Beams

1. Spectroscopy in, on, and off a Beam
of Superfluid Helium Nanodroplets
J.P. Higgins, J. Reho, F. Stienkemeier, W.E. Ernst,

K.K. Lehmann, G. Scoles « v vvvuve v iiiiiininiiiiinnnneeeeenns 723
2. Spectroscopy of Single Molecules and Clusters

Inside Superfluid Helium Droplets

E. Lugovoj, J.P. Toennies, S. Grebenev, N. Pértner,

A.F. Vilesov, B. Sartakov . « e v oo v v vttt ittt teinnnneeaens 755
3. The Spectroscopy of Molecules and Unique Clusters

in Superfluid Helium Droplets

K. Nauta, R.E. Miller. . .« v v vttt ieinineineeineonsnssnsensens 775
4. Electronic Structure and Dynamics of Solute Molecules

on Solution Surfaces by Use

of Liquid Beam Multiphoton Ionization Mass Spectrometry

F. Mafuné, N. Horimoto, T. KOndow « .« ..ovviiuiiiiineiinneennns 793
5. Shedding Light on Heavy Molecules, One by One

M.S. de VIies v v v et ettt ettt iaeteseesassossnesnssssnssassns 805
6. Molecular Beam Studies of DNA Bases

C. Desfrancois, J.P. SChermann . .. ..ottt enns 815
7. Reaction Between Barium and N2O on Large Neon Clusters

M.A. Gaveau, M. Briant, V. Vallet, J.M. Mestdagh, J.P. Visticot ...... 827
8. Capture and Coagulation of CO Molecules to Small Clusters

in Large Supercooled Hs; Droplets

E.L. Knuth, S. Schaper, J.P. TOeNNies « «c oo vvieii it eennns 839
Part VII Interactions of Molecular Beams and Cluster Beams

with Surfaces, and Applications

1. Essentials of Cluster Impact Chemistry

T. Raz, RD. LeUVine « « o v v oottt iit ittt ittt iinneeenneenneenns 849
2. Probing the Dynamics of Chemisorption

Through Scattering and Sticking

O T £ € 873



Contents XXXI

3. Product State Measurements
of Nitrogen Formation at Surfaces
M.J. Murphy, P. Samson, J.F. Skelly, A. Hodgson . ...........ooou.. 887

4. Enrichment of Binary van der Waals Clusters
Surviving Surface Collision
E. Fort, A. De Martino, F. Pradére, M. Chatelet, H. Vach............ 901

5. Collision Dynamics of Water Clusters on a Solid Surface:
Molecular Dynamics and Molecular Beam Studies

A.A. Vostrikov, 1.V. Kazakova, S.V. Drozdov, D.Yu. Dubov,

A M. Zadorozhng « v v v v v v v i ittt ittt it 909

6. Hyperthermal Fullerene-Surface Collisions:
Energy Transfer and Charge Exchange
A. Bekkerman, B. Tsipinyuk, E. Kolodney .........ccoiiiiieeeeenn. 917

7. Electron Emission Induced by Cluster-Surface Collisions:
a Fingerprint of the Neutralization Dynamics?
M.E. Garcia, O. Speer, B. Wrenger, K.H. Meiwes-Broer ............. 933

8. Supersonic Beam Epitaxy of Wide Bandgap Semiconductors
V.M. Torres, D.C. Jordan, I.S.T. Tsong, R.B. Doak ................ 945

9. Chemical Maps and SEM Images of the Reaction Products
on Si Surfaces Irradiated with Cold and Hot C,H4 Beams
L Kusunokiv. . oo oo eiineiineeiinieeieneienneeeneeenneennas 959

Looking Ahead

Macro, Micro and Nanobeams
B O Y 7 973

Subject Index ...ttt i i i i i i e e 989

Author IndexX. .o v v ittt ittt it ittt ettt eeeaneeeenns 995



2 Springer
http://www.springer.com/978-3-540-67378-1

Atomic and Molecular Beams

The State of the Art 2000

Campargue, R (Ed.)

2001, X, 999 p. 466 illus., 10 illus. in color. In 2
volumes, not available separately., Hardcover
ISEM: 978-3-540-67378-1



