11-19

21-26

27-32

33-38

39-44

45-50

51-58

59-66

67-73

75-80

Contents

Preface

Trends in resonance ionization spectroscopy
G S Hurst

Section 1: Photophysics and Spectroscopy

Multiphoton ionization of atoms
G Mainfray

Experiments with the single-atom maser
G Rempe and H Walther

Hydrogen in strong dc electric fields—atomic engineering
M H Nayfeh

Anomalous linewidths and peak height ratios in continuous-wave RIMS
T J Whitaker, B D Cannon, G K Gerke and B A Bushaw

Coherent excitation and photoionization of Rydberg states using
picosecond laser pulses
R Beigang, D Krokel and D Grischkowski

Multiphoton spectroscopy of autoionising states and AC Stark shifts in
strontium atoms
P Agostini, A L’Huillier, G Petite, X Tang and P Lambropoulos

Analytical laser-enhanced ionization spectroscopy with thermionic diode
detection
K Niemax, J Lawrenz and A Obrebski

Section 2: Noble Gas Atom Counting

Application of RIMS to the study of noble gases in meteorites
G Turner

Vacuum ultraviolet light generation applications to resonance ionization
spectroscopy
M G Payne

Resonance ionization spectroscopy with xenon
K Schneider

Noble gas atom counting using RIS ahd TOF mass spectrometry II:
first results
N Thonnard, R D Willis, M C Wright, W A Davis and B E Lehmann



viii

81-84

85-90

91-96

97-102

103-108

109-114

115-120

121-126

127-132

133-138

139144

145-150.

151155

Contents

The challenge of sorting out 1000 atoms of krypton-81 from 102
molecules of water
B E Lehmann, D F Rauber, N Thonnard and R D Willis

Ultrasensitive laser isotope analysis of krypton in an ion storage ring
R E Bonanno, J J Snyder, T B Lucatorto, P H Debenham and C W Clark

Section 3: Resonance Ionization Mass Spectrometry

Resonance ionization mass spectrometry
J C Travis, J D Fassett and T B Lucatorto

The laser resonance ionization spectrometer
G I Bekov, Yu A Kudryavtsev, I Auterinen and J Likonen

High efficiency, high abundance sensitivity RIMS by double-resonance
excitation with cw lasers
B A Bushaw, B D Cannon, G K Gerke and T J Whitaker

Resonance ionization mass spectrometry at Los Alamos National
Laboratory
C M Miller, N S Nogar, E C Apel and S W Downey

Ultratrace elemental and isotopic analysis of osmium and rhenium using
resonance ionization mass spectrometry and thermal vaporization
J D Fassett and R J Walker

Resonance-enhanced multi-photon ionization mass spectrometry and
unimolecular ion decay kinetics
H Kiihlewind, A Kiermeier, H J Neusser and E W Schlag

High selectivity isotope analysis
R Engleman Jr, R A Keller, C M Miller, D C Parent, W M Fairbank Jr,
R D LaBelle, S Lee and E Riis

Studies of multiphoton ionization schemes for RIMS of La and Ba
L W Green, R G Macdonald, F C Sopchyshyn and L J Bonnell

Pulsed ion beam produced via RIMS
J K P Lee, V Raut, G Savard, G Thekkadath, T H Duong and J Pinard

Section 4: Materials and Surface Analysis

Surface studies using particle beam induced desorption and muitiphoton
resonance ionization
N Winograd

On the use of nonresonant multiphoton ionization for surface analysis
C H Becker



157-162

163168

169—-174

175-178

179-182

183-187

189-194

195-202

203-208

209-216

217-222

223-228

Contents ix

Progress in analysis by sputter initiated resonance ionization spectroscopy
J E Parks, D W Beekman, L J Moore, H W Schmitt, M T Spaar,
E H Taylor, J M R Hutchinson and W M Fairbank Jr

Trace surface analysis via RIS/TOF mass spectrometry
C E Young, M J Pellin, W F Calaway, B Jorgensen, E L Schweitzer and
D M Gruen

Small sample analysis using sputter atomization/resonance ionization
mass spectrometry
W H Christie and D E Goeringer

The development of a SIRIS system for exploration in China
D Y Chen, G Y Xiao and K L Wen

RIMS diagnostics for laser desorption/laser ablation
E C Apel, N S Nogar, C M Miller and R C Estler

Section 5: Small Molecules

Two-color, Doppler-free ionization of molecular hydrogen for isotopic
analysis
J P Hessler and W L Glab

Rotationally resolved zero kinetic energy photoelectron spectroscopy of
nitric oxide
M Sander, L A Chewter and K Miiller-Dethlefs

Collisional and molecular related processes in laser-pumped magnesium
vapour and argon mixture
Zhang Jing-yuan

Angular distributions and electron correlation from resonance ionization
spectroscopy of barium atoms
R S Berry

Resonance enhanced ionization of clusters: spectroscopy and dynamics
A W Castleman Jr, P D Dao, S Morgan and R G Keesee

Section 6: Medical and Environmental Applications

Xylene isomer analysis multiphoton resonance ionisation spectroscopy
T G Blease, R J Donovan, P R R Langridge-Smith, T Ridley and
J P T Wilkinson

Resonance ionization and time-of-flight mass spectrometry: high
resolution, involatile molecules
U Boesl, J Grotemeyer, K Walter, E W Schlag



X

229-234

235-238

239-244

245-249

251-254

255-256

257-262

263-268

269-274

275-280

281

283288

289-294

Contents

Resonant two photon ionization studies of amide groups in the UV
E Benedetti, E Borsella, R Bruzzese, I Rendina, A Sasso and S Solimeno

Detection of trace amounts of actinides and technetium by resonance
ionization mass spectrometry

H Rimke, P Peuser, P Sattelberger, N Trautmann, G Herrmann,

W Ruster, F Ames, H-J Kluge and E W Otten

Medical and biological applications of resonance ionization spectroscopy
L J Moore, J E Parks, E H Taylor, D W Beekman and M T Spaar

Section 7: Resonance Ionization and Materials Separation

Atomic vapor laser isotope separation using resonance ionization
B J Comaskey, J K Crane, G V Erbert, C A Haynam, M A Johnson,
J R Morris, J A Paisner, R W Solarz and E F Worden

The application of atomic vapor laser isotope separation to the
enrichment of mercury

J K Crane, G V Erbert, J A Paisner, H L Chen, Z Chiba, R G Beeler,
R Combs and S D Mostek

Observation and measurement of the high excited states of Sr atoms
L Jie, H Sufen, Z Sen, Q Jizhen and S Jiazhen

Nuclear isomer separation
P Dyer

Optogalvanic investigation of hollow-cathode discharge of noble gases
K Tochigi, S Fujimaki, A Wada, Y Adachi and C Hirose

RIS and competing processes in high concentration atomic vapors
R Wunderlich, M G Payne and W R Garretit

Section 8: Elementary Particles and Nuclear Physics

A search for new elementary particles using sputter-initiated resonance
ionization spectroscopy

W M Fairbank Jr, E Riis, R D LaBelle, J E Parks, M T Spaar and

G S Hurst

Solar neutrino spectroscopy
R D Scott

Feasibility of a 8'Br (»,e7)8! Kr solar neutrino experiment
G S Hurst

An application of resonant ionisation spectroscopy to accelerator based
high energy physics

K W D Ledingham, J W Cahill, S L T Drysdale, C Raine, K M Smith,
M H C Smyth, D T Stewart, M Towrie and C M Houston



295-304

305-314

315-316

317-318

319-320

321-322

323-324

325

327-328

329

331-332

333

335-336

337-338

Contents xi

The on-line resonance ionization mass spectroscopy of short-lived isotopes
G Bollen, A Dohn, H-J Kluge, U Kronert and K Wallmeroth

Reflection on the history of ionization phenomena
F Llewellyn-Jones

Section 9: Poster Papers

Analysis of solid samples by laser ablation ICP-MS
D J Hall, J S Gordon and J E Cantle

Multiphoton laser spectroscopy of the ion-pair and Rydberg states of HCl
M A Brown, R J Donovan, P R R Langridge-Smith and K P Lawley

Multiphoton ionization of CF,I and CH,Br
R D Kay, E Borsella and L Larciprete

Laser enhanced ionization spectroscopy in flames. Elimination of optical
interferences. Excitation profiles
O Axner, M Lejon, I Magnusson, H Rubinsztein-Dunlop and S Sjostrom

A comparison between laser enhanced ionization and laser induced
photoionization in flames—absolute determination of state specific
collisionally assisted ionization yields for excited atoms

O Axner, T Berglind and S Sjostrom

Laser enhanced ionization in graphite furnace
I Magnusson, M Lejon, H Rubinsztein-Dunlop and S Sjostrom

Quasi-RIMS of GdI for wavelength range 430—450 nm
J M Gagné, T Berthoud and A Briand

Measurement of the diffusion coefficient of Li in argon using resonance
ionization

J P Judish and R Wunderlich

Cross section determination of an autoionizing transition in atomic

uranium through laser induced photoionization in a hollow cathode lamp
P Benetti, A Tomaselli and P Zampetti

Resonance ionization spectroscopy in hollow cathode discharges
M Broglia and P Zampetti

Laser bandwidth effects in resonance ionization spectroscopy of Nd
G A Capelle, J P Young, D L Donohue and D H Smith

Ion counting technique for studying multiphoton ionization processes
M Armenante, R Bruzzese, N Spinelli, A Sasso and S Solimeno



xii

339--340

341-342

343-344

345

347

349-350

351-352

353

355

357-359

361-366

367-369

Contents

Resonant multiphoton ionization cross-sections. Application to CO
G Sultan and G Baravian

Avoidance of contamination in trace element analysis by RIS
R Zilliacus, E L Lakomaa, I Auterinen and J Likonen

Resonance ionization spectrometric analysis of gallium by use of
electrothermal graphite atomizer

J Likonen, I Auterinen, G Bekov, V Radaev, E L Lakomaa, J Ojanperd
and R Zilliacus

The potential of resonant ionization mass spectroscopy for detecting
environmentally important radioactive nuclides

M H C Smyth, S L T Drysdale, R Jennings, K W D Ledingham,

D T Stewart, M Towrie, C M Houston, M S Baxter and R D Scott

Multiphoton transitions in caesium vapour
C M Houston, S L T Drysdale, K W D Ledingham, C Raine, K M Smith,
M H C Smyth, D T Stewart and M Towrie

Two different types of hollow-cathode discharges used for high resolution
laser spectroscopy on copper

H Bergstrom, H Lundberg, W X Peng, A Persson, S Svanberg and

C G Wahlstrom

Optogalvanic observation of autoionization spectrum of Kr
A Wada and C Hirose

The first ionization potentials of several second-row transition elements
determined by resonance ionization spectroscopy of laser produced metal
beams

P A Hackett, D M Rayner, S A Mitchell and O L Bourne

Photoelectron spectroscopy applied to a study of laser induced
photoionization of lanthanides and actinides
J P Young, D L Donohue and D H Smith

Section 10: Summary

Summary of the Third International Symposium on Resonance Ionization
Spectroscopy (RIS)
K Boyer

Late paper
Double beta decay of 126Te and RIS
T Kirsten

Author index



