G. Betz P. Varga (Eds.)

Desorption Induced by
Electronic Transitions
DIETIV

Proceedings of the Fourth International Workshop,
Gloggnitz, Austria, October 2-4, 1989

With 209 Figures

Springer-Verlag
Berlin Heidelberg New York London
Paris Tokyo Hong Kong Barcelona



Contents

Part 1 Basic Mechanisms and Theory

New Theoretical Aspects in DIET

By J.W. Gadzuk (With 5 Figures) . ..............c.cooo..... 2
Lifetimes of Excited Atoms near Surfaces

By P. Nordlander (With 6 Figures) ........................ 12
Image-Screening of Positive Ions at Metal Surfaces, and Electronically
Stimulated Desorption of Noble Gas Atoms

By R.E. Walkup, Ph. Avouris, and N.D. Lang (With 5 Figures) ... .. 24
Trajectory Calculations of Electron Stimulated Desorption of Positive

and Negative Ions

By C.Z. Dong, P. Nordlander, and T.E. Madey (With 9 Figures) 34
Excitation Lifetimes and Excited-State Forces in Chemisorbed

Molecules

By D.R. Jennison, A.R. Burns, and E.B. Stechel (With 3 Figures) 41
Part 11 Photophysics and Photochemistry

Surface Photochemistry

By W.Ho (With8 Figures) ........... ... ... .. 48
Photon Stimulated Desorption of Fluorine from Silicon Etched by

XCFZ

By J.A. Yarmoff, S.A. Joyce, C.W. Lo, and J. Song (With 3 Figures) . 65
Substrate Mediated Photodissociation of NO,/N,O, Adsorbed on

Pd(111)

By E. Hasselbrink, S. Nettesheim, M. Wolf, A. Cassuto, and G. Ertl

(With 2 FIgures) . .. ..o o ittt ittt et i e 75
Photochemistry of Halogenated Molecules Adsorbed on Ag(111)

By X.-L. Zhou and J.M. White (With 4 Figures) . .............. 80
Photophysics and Photochemistry of NO on Ag(111), Cu(111), and

Si(111D)7 x7

By R. Franchy, S.K. So, Z.C. Ying, and W. Ho (With 3 Figures) . . .. 85



Dissociative Desorption of CH;I by UV-Laser Radiation: Kinetic and
Internal Energy of the Neutral Fragments
By D. Feldmann, J. Kutzner, and K.H. Welge (With 2 Figures) ... .. 93

Resonantly Enhanced Dissociation of Molecules into Excited Fragments
Following Core-Level Excitation

By R.A. Rosenberg, C.-R. Wen, K. Tan, and J.-M. Chen

(With 4 Figures) .. ... ..ot e e e e e 97

Resonances in Core-Level Shake-off Spectra of CO and N, Adsorbed
on Ni(100): Implications for Photon Stimulated Desorption
By A. Nilsson, H. Antonsson, and N. Mértensson (With 2 Figures) .. 105

Part 11 Laser-Induced Desorption

Laser-Induced Desorption
By E. Matthias and T.A. Green (With 6 Figures) .............. 112

Desorption Stimulated by Collective Electron Excitation
By W. Hoheisel, U. Schulte, M. Vollmer, and F. Trager
(With 7 Figures) . ... it e e e 128

On the Mechanism of High-Yield Desorption
By R. Kelly (With 2 Figures) ............... ... ... ... .... 135

Studies of Laser Sputtering of GaP by Means of Resonance Ionization
Spectroscopy: Response of Clean Solid Surfaces to Photo-excitation
By Y. Nakai, K. Hattori, and N. Itoh (With 2 Figures) ........... 143

Do Electronic Transitions Play a Role in Laser Etching? The Case of
By B. Bourguigron, J. Boulmer, J.-P. Budin, and D. Débarre
(With 3 Figures) .. ... ..o e 147

Intensity Dependence of Laser-Induced Emission of Particles from
CaF,(111) near the Plasma Threshold

By H. Cronberg, W. Muydermann, H.B. Nielsen, E. Matthias,

and N.H. Tolk (With 5 Figures)

Laser-Induced Ion Emission from Si and Ge Surfaces
By Z. Wu (With 2 Figures) . ...............c.0 ... 163

Adsorption and UV-Laser Desorption of NO/O/Ni(100)

By Th. Mull, H. Kuhlenbeck, G. Odorfer, R. Jaeger, C. Xu,

B. Baumeister, M. Menges, G. Illing, H.-J. Freund, D. Weide,

and P. Andresen (With 4 Figures) . .................v...... 169



Part IV Adsorbed Layers

Electron Stimulated Desorption Ion Angular Distributions (ESDIAD) of
Negative Ions

By T.E. Madey, S.A. Joyce, A.L. Johnson, and J.A. Yarmoff

(With 2 Figures) . . ... . i ittt e e 176

Quantum-Resolved Stimulated Dissociation and Desorption of
Chemisorbed Molecules

By A.R. Burmns, E.B. Stechel, and D.R. Jennison (With 3 Figures) ... 182

Velocity Distribution of Laser Photoionized Neutrals Ejected from
Methanol-Dosed Aluminum(111) by Electron-Stimulated Desorption

By C.E. Young, J.E. Whitten, M.J. Pellin, D .M. Gruen, and P.L. Jones

(With 3 Figures) .. ... i ittt ittt e ettt et e e e 187

Desorption and Secondary Ion Production During Bombardment of
CO/Ni(111) with Ne* and Ne** Ions at Very Low Impact Energies
By U. Diebold and P. Varga (With 5 Figures) ................. 193

Electron Stimulated Desorption of Hydrogen from Si(111) Surfaces
Adsorbed with Hydrogen and Alkali Atoms
By T. Yasue, A. Ichimiya, and S. Ohtani (With 3 Figures) ........ 204

Resonant Desorption of Negative Ions from Adsorbed Layers
Bombarded by Very Low Energy Electrons
By M. Bernheim and Ting Di Wu (With 3 Figures) ............. 208

Resonant Desorption from Clean and Carbon-Covered Alkali Halide
Surfaces: State-Specific Detection by REMPI

By J. Heidberg, W. Claas, H.-C. Langowski, M. Suhren,

and M. Warskulat (With 4 Figures) .................... ..., 213

Processes of Desorption and Desorption Cross Sections with Electrons
at Silicon Surfaces
By S.L. Bennett and E.M. Williams (With 5 Figures) . ........... 218

Part V Condensed Gases

Ejection of Argon Dimers from Solid Argon Films Electronically

Excited by MeV He Ions

By C.T. Reimann, W.L. Brown, M.J. Nowakowski, S.-T. Cui,

and R.E. Johnson (With 4 Figures) ............ ..., 226

Erosion of Pure and Alloyed Ices of Rare Gases and Small Molecules

by Core Excitation
By R. Scheuerer, P. Feulner, G. Rocker, Zhu Lin, and D. Menzel

(With 3FIgUIes) .. ..o v ittt 235



Role of Valence Double Photoionization Processes in Ion Desorption
from Condensed Gases

By L. Hellner, M.J. Besnard-Ramage, G. Dujardin, and R. Azria

(With 3 Figures) . .. ... i ittt e e e e e e e et et e ea

Photon Stimulated Desorption of Excited Neutrals from the Surface of
Solid Ar
By I. Arakawa and M. Sakurai (With 4 Figures) ...............

Electron-Stimulated O~ Desorption from O, Condensed on a Rare-Gas
Film: Evidence for an Indirect “Bounce” Trajectory

By H. Sambe and D.E. Ramaker (With 3 Figures) ..............

Lower Limits on the Absolute Dissociative Electron Attachment Cross
Section from O, Condensed on Rare-Gas Films

By H. Sambe, D.E. Ramaker, M. Deschenes, and L. Sanche

(With 3 Figures) . . ... ..ttt e i i e et e e e

A Comparative Study of Core-Induced Photon Stimulated Desorption
and Electron-NEXAFS of Condensed H,O, NH3, and CH,

By G. Rocker, D. Coulman, P. Feulner, R. Scheuerer, Zhu Lin,

and D. Menzel (With 4 Figures) .............. ... ...

240

246

251

256

261

Part VI Insulators

Stimulated Desorption from Alkali Halides :
By M. Szymonski (With 6 Figures) . .......................

Hot Hole Diffusion in the Electron-Stimulated Desorption of Metal
Atoms from Alkali Halides

By T.A. Green, G.M. Loubriel, P.M. Richards, L.T. Hudson,

P.M. Savundararaj, R.G. Albridge, A.V. Barnes, and N.H. Tolk

(With 3 Figures) .. ... .ot et ittt et e e s

Different Processes for Desorption of Ground- and Excited-State Atoms
Under Electron Bombardment of Alkali-Halides
By P. Wurz, J. Sarnthein, W. Husinsky, and G. Betz (With 3 Figures)

DIET of Neutral Excited State Hydrogen from Alkali Halide Surfaces
By L.T. Hudson, A.V. Barnes, J.L. Rose, N.H. Tolk, G. Betz,
W. Husinsky, E. Wolfrum, and P. Wurz (With 3 Figures) .........

Observation of Excitonic Effects in Excited Neutral Alkali Desorption
from Alkali Halides
By P.H. Bunton, R.F. Haglund, Jr., and J.L. Rose (With 3 Figures)

Electron-Stimulated Desorption of Neutral Ground-State Lithium Atoms
from LiF and the Influence of Stored Defects
By J. Sarnthein, P. Wurz, W. Husinsky, and G. Betz (With 4 Figures)

Xli

270

281

289

297

305

310



Molecular Cluster Calculations of the Electronic Structure of the (111)
Surface of CaF,

By E. Westin, A. Rosén, and E. Matthias (With 2 Figures) ........

ESD of Multiply Charged Ions from Si0,: A Search for Mechanisms
By R.A. Baragiola, T.E. Madey, and A.-M. Lanzillotto
(With 4 Figures)

Positive Ion Desorption from MgO by Low Energy Electron Irradiation
By T. Gotoh, S. Takagi, and G. Tominaga (With 6 Figures) .......

-------------------------------------

316

322

327

Part VII Gas Phase Processes

Single Photon Multiple Photoionization of Gaseous CO, CgFe, and
trans-1,2-CyH4Brl

By J. Delwiche, M.-J. Hubin-Franskin, K. Ibrahim, B. Kempgens,

P. Lablanquie, I. Nenner, J.-M. Robbe, and G. Gandara

(With 3 Figures) ... ...ttt ittt ettt e e e

Electron Induced Vibrational Excitation of Gaseous Polyatomic
Molecules: The NH; Case

By M.-J. Hubin-Franskin, M. Furlan, J. Delwiche, and J.E. Collin
(With 4 Figures) . .. ..ottt ittt it it et et e eeeenn

334

340

Part VIII Applications and Related Processes

Useful Macroscopic Phenomena due to Laser Ablation
By R. Dreyfus (With 4 Figures) ............ ...

Electron Stimulated Desorption of Nuclear Spin Polarized Alkali-Metal
Atoms

By J. Chrost, M. Detje, M. Riehl-Chudoba, and D. Fick

(With 6 Figures) ... ...ttt

Mechanisms of Laser Ablation of Biological Tissue
By W. Husinsky, G. Grabner, I. Baumgartner, F. Skorpik, S. Mitterer,
and T. Temmel (With 7 Figures) . .......... .. ... ...

Electron Damage of a CH;0H Layer Adsorbed on Nb(110)
By S. Rey, L. Colera, and J.L. de Segovia (With 3 Figures) ........

Role of Core Levels’ Ionization in the Electron Induced Dissociation of

Silicon Dioxide
By L. Calliari, M. Dapor, L. Gonzo, and F. Marchetti (With 2 Figures)

DIET in High-Temperature Superconductors
By R.A. Rosenberg and C.-R. Wen (With 2 Figures) ............

348

356

362

368



A Study of the Initial Adsorption Processes of Oxygen on the Ti(1010)
Surface by TOF-Type Electron Stimulated Desorption
By K. Ueda and A. Takano (With 5 Figures) .................

Index of Contributors. . . . ... ittt i i et eee

XV



	Inhaltsverzeichnis
	[Seite 1]
	[Seite 2]
	[Seite 3]
	[Seite 4]
	[Seite 5]
	[Seite 6]
	[Seite 7]


