TABLE OF CONTENTS

. . s -

P M
-o-llb D=JAlnba L=

LI

W W W w W LW w Lt Lt W (N
-t

4
w N

Proc, 7th Intemn. Vac. Congr, & 3rd Intemn. Cont. Solid Surfaces (Vlenna 1977)

CONTENTS, SHORT FORM

VACUUM

Vapor and Rotary Pumps
Turbomolecular Pumps
Cryo Pumps

Getter~and Ion-Pumps
Gas Flow

Total Pressure Gauges
Meagsurement of Partial
Pressure, Mass Spectro-
metry, Residual Gas
Analysis

Leak Detection

Vacuum Systems
Desorption, Outgassing
and Cleaning

Materials and Components
Ion Sources and Gas
Discharges

Metallurgy

Space Lab
Accelexators

Nuclear Fusion

PROFERTIES OF INTERFACES

Theory, Surface Waves
Electron Interactions,
Workfunctions,

Free Energy

Metal Surfaces
Semiconductor Interfaces
§i0,, AlL,O

si,2Ge 23

IIX-V Compounds
Migcellansous

SURFACE REACTIONS

Theory

Reactions General
Catalyst and Catalytic
Reactions

Reactions with 02
Reactions with Hz
Reactions with N, NO
Reactions with Ca
Reactions with other
Molecules

Reactions Metal-Metal
Varicoue Surface
Reactions

0, and €O adserption
Vgrious Adsorption
Problems

Degsorption by Photons
and Energetic Particles

¢l - c48

25
53
&
101
13

169
199
207

215
239

267
313
333
N
355

379

433
4161
533
559
587
615
647

683
723

815
869
am
593
1015

1035
1105

1129
1141

1179
1208

3.14
3.15

5.4

7.1
7.2

AUTHOR INDEX

Diffusion and

Accomodation 1221

Segregation 1233

SURFACE INTERACTIONS

Etching and Deposition 1237

Interactions of Photons

with Selids 1265

Interactions of

Electrons with Solids 1285

Interactions of Protone

with Solids 1309

Interaction of Ions

and Atoms with Solids 1317

Ion Scattering (High

and Medium Energy) 1381

Implantation and

Sputtering 1405

THIN FILMS

Deposition and Micro-

fabrication Techniques 1521

Growth and Structure

of Thin Films 1619

Epitaxial Films 1681

Mechanical Properties

of Thin Films 1745

Optical Properties of

Thin Films 1773

Electrical and Magnetic

Properties of Thin Pilms 1833

Superconducting Thin

Films 1891

Semiconducting Thin Films 1907

Dieleg¢tric Thin Films 2007

Discontinucug Thin Films 2067

Diffusion in Thin Films 2087

Analysis of Thin Films 2135

SURFACE ANALYSIS

Photon Spectroscopy 2209

UPS & XPS 2217

AES 2267

LEED 239

FIM & FEM 2455

SIMS & Ion Scattering 2495

Miscellaneous Methods 2603

APPENDIX

Late arriving

Manuscripts A-2667

Abstracts A-2711
11 - 118



Proc. 7th Intern. Vac. Congr. & 2rd Intern, Gonf. Solld Surlaces (Vienna 1977) c 3

CONTENTS, INVITED AND CONTRIBUTED PAPERS

1. VACUUM

PRODUCTION AND MEASUREMENT OF EXTREME VACUA
C. Benvenuti 7

1.1 Vapor and Rotary Pumps

A NEW HIGH VACUDUM PUMP AND ITS APPLICATION IN TEE DESIGN
OF A GAS CEROMATOGRAPH/QUADRUPQLE MASS SPECTROMETER
N.R. Kuypers 9

AN INDUSTRIAL VAPOUR VACUUM PUMP EMPLOYING A POROUS

ELEMENT FLASH BOILER

B.D. Power, N.T.M. Dennis, R.D. Oswald, N.S. Harris,

P.D. Dunn, G. Rice, J.F. Pollock - 13

THE USE OF OIL-SEALED VACUUM PUMPS IN THE CHEMICAL INDUSTRY
M. Rannow A-27T11

THE RELATICN OF THE FENOMENOLOGICAL AND KINETICAL THEQRIES
OF DIFFUSION PUMPS
G. Toth 17

A NEW 1009C-TECHNIC TO DRAW OFF VAPOURS WITH OIL-SEALED

MECHANICAL VACUUM PUMES
K.H, Mirgel 21

1.2 Turbomolecular Pumps

RECENT STATE IN TURBOMOLECULAR PUMP DEVELOPMENT
P. Flécher 45

IMPROVED DENSITY RATIO AND PUMPING SPEED FOR LIGHT MOLECULES
IN MOLECULAR PUMP SYSTEMS
F.J. Schittko, F. Plnfer, C. Schmidt 33

A NEW RANGE OF ALCATEL MOLECULAR PUMPS
C. Saulgeot 37

A BRIEF REVIEW OF TURBOMOLECULAR PUMPS
G.E. Osterstrom 41

ADVANTAGES OF HYBRID TURBOMOLECULAR PUMPS FOR TOTALLY OIL
FREE VACUUM
G. Gorinas 45

PROBI.;EMS WITH THE APPLICATION OF TURBOMCLECULAR PUMPS IN
‘MAGNETIC FIELDS
W. Becker, .J. Henning A-2711

MAGNETO-BEARING TUREBOMOLECULAR PUMP OF THE TURBOVAC TYP
R, Frank, E., Usselmann 49

1.3 Cryo Pumps

CRYOGENIC ASPECTS OF CRYOFPUMP DESIGN
B.A. Hands, G. Davey 53

INSTALLATION OF CRYOPUMPS IN THE ESTEC-SPACE SIMULATION CHAMBERS
H.-J. Forth, R. Prank 61



c 4 Proc. 7ih Intem. Vac. Congr. & 3rd Intem. Coni. Solid Surfaces {Vienna 1977)

CRYOPUMPING OF DEUTERIUM HYDROGEN AND HELIUM MIXTURES
ON SMOOTH 4.2 K SURFACES

T.5. Chou, H.J. Halama 65
CHARACTERISTICS OF CRYQO— AND CRYQ/ION PUMPED VACUUM

SYSTEMS

D.R. Penison 69

THE INITIATION OF DEPQSITION QF GASES ON CRYQPUMPS
P.D. Bentley, B.A. Hands 73

THE AFPLICATION OF CRYOPUMPS WITH INTEGRATED K 20
REFRIGERATORE IN VACUUM DEPOSITION TECHNOLOGY
H. Riithlein, H.-J. Forth, J. Visser 17

CRYOSORPTION PUMP FOR ULTRACOLD NEUTRONS SOURCE VACUUM
SYSTEM OILLESS PUMPING
A.V. Belonogov, A.V. Orlev, 0.K. Tabounchtchikova A=-2667

CONTINUQUS-WORKING ADSORPTION PUMP FOR EVACUATING HELIUM
D. Tambowtgev, N. Gonin, L. Koslowskii A=-2671

ON FOREVACUUM CONDENSATION PUMPING
L.G. Sorokovej, E.I. Skibenko, Yu.V. Kholed, V.B. Yuferov A-2875

1.4 Getter and Ion Pumps

ZIRCONIUM-NICKEL ALLOYS AS SELECTIVE HYDROGEN GETTERS FOR
HIGH PRESSURE GAS DISCHARGE LAMPS
G. Kuus A=2712

A TANTALUM EVAPORATION PUMP
T. Okano, K., Iimura, G. Tominaga 81

A LINEAR PUMP FOR CONDUCTANCE LIMITED VACUUM SYSTEMS
C. Benvenuti, J.C. Decroux 85

CPTIMISATION OF DISTRIBUTED ION PUMPS FOR THE DARESBURY
SYNCHROTRON RADIATION SCURCE (SRS)
R.J. Reid, B.A, Trickett 29

DESIGN AND PERFORMANCE OF INTEGRATED SPUTTER-ION PUMPS
FOR PARTICLE ACCELERATORS
H. Hartwig, J.5. FKouptsidis 93

STICKING COEFFICIENT OF GASES ON CONTINUOUSLY DEPOSITED
GETTER FILMS '

G.I. Grigorov, K.K. Tzatzov 97
1.5 Gag Flow

MONTE CARLC CALCULATIONS FOR FREE MOLECULE AND NEAR-FREE
MOLECULE FLOW THROUGH CYLINDRICAL AND CONICAL TUBES
L. Fiistdss 101

FﬁOW OF GASES UNDER HIGH VACUUM AND HIGH VOLTAGE IN PRESENCE
OF ION BEAMS -
A.,E.M. Ghanem, I. Badawy 105

TWO-DIMENSIONAL FLOW THROUGH THE CHANNEL IN THE PRESENCE
OF THE CONDENSATION PROCESS
P. Gajewski, A. Wisniewski 109



Proc. Tth Intern. Vac. Congr. & 3rd Intern. Conf. Solid Surfaces (Vienna 1977)

1.6 Total Pressure Gaugesg

PRESSURE MEASUREMENTS FOR THE ISR AT CERN
J.-M. Laurent, C. Benvenuti, F. Scalambrin

A GAUGE CALIBRATION SYSTEM FOR 10-2-10-7

H. Hojo, M. Ono, K. Nakayama

Pa RANGE

CONTINUOUS MODULATION METHOD OF UHV MEASUREMENTS
J. Groszkowski, S. Pytkowski, W. Trzoch

A NEW TYPE UHV GAUGE BY MEANS OF MOLECULAR DENSITY
MODULATION PFRINCIPLE
G. Horikoshi, H. Mizuno

AUTOMATIC MODULATION METHODS FOR BAYARD-ALPERT GAUGES
H. Mizuno, G. Horikoshi

THREE-GRID MODULATED B-A GAUGE
T. Kanaji, S. Nakamura, T., Urano, S. Nagata

ON THE MODULATION CHARACTERISTICS OF B-A GADGES
J. Blazek, Z. Hulek

ON SOME IMPROVEMENTS OF IONIZATION GAUGE STABILITY
P.J. Szwemin, St. Pytkowski

ON THE X-RAY LIMIT MEASUREMENT BY VARIATION OF ELECTRON
ENERGY METHOD
Z. Hulek

ULTRA LOW NOISE PIRANI GAUGE
T. Oguril

A LASER TONIZATION GAUGE
H. Schwarz

CALIBRATION OF VACUUM GAUGES IN THE RANGE 10/
WITH FUNDAMENTAL METHODS
G. Messer

Fa TO 10 Pa

TANGENTIAL MOMENTUM TRANSFER IN SPINNING ROTOR MOLECULAR
GAUGES
G- Comsga, J.K., Fremerey, B. Lindenau

MERCURY PUMPING PRESSURE MEASUREMENTS IN COMMON GASES
L,B. Thomas, C.L. Krueger, R,.E. Harris

THE COMPENSATION OF AMBIENT TEMPERATURE INFLUENCE ON
PIRANI-GAUGE INDICATION ”
W. Gbrski, K, Lityhski, A.Smiech

1.7 Measurement of Partial Pressure, Masg Spectrometry,
Residual Gas Bnalysis '

MEASUREMENT OF TOTAL AND PARTIAL PRESSURES IN VACUUM SYSTEMS
W.K. Huber

LIMITING FACTORS IN QUADRUPOLE MASS FILTER LDESIGN
P,H. Dawson

c5

117

121

125

129

133

137

141

145

149

A=-2712

153

157

1861

165

169

173



(=3 Proc. 7th intern. Vac. Congr. & 3rd Intern. Conf. Solid Surfaces {Vlenna 1977)

THE PERFORMANCE OF 2 SIMPLE RESPIRATORY GAS ANALYSER
USING A QUADRUPOLE MASS SPECTROMETER
B. Goodwin, A.E. Holme, J.H. Leck 177

THE DESIGN AND PERFQRMANCE OF A MEDICAL/INDUSTRIAL GAS
ANAT.YSER SYSTEM

J.D. Buckingham, A. Holme, K.T. Fowler 181

VACUUM AND REACTION GAS MONITORING IN THIN FILM DEPOSITION
G. Bunyard, B. Raby, J. Burdsn, M. Andricllo 185

VACUUM REQUIREMENTS FOR A . SATELLITEBORNE MASS SPECTROMETER
G. Rettinghaus, W.K. Huber 189

COMBINED QUADRUPOLE MASS SPECTROMETRIC AND ELECTRON DIFFRACTION
EXPERIMENT FOR MOLECULAR STRUCTURE DETERMINATION
8. Boh&tka, I. Berecz, J. Tremmel, I. Hargittai 193

QUABRUPOLE PARTIAL PRESSURE ANALYSES AT TEMPERATURES UP TO
400°C
G. Reich 197

CONCEPTION QY SMALL SIZE, LOW WEIGHT QUADRUPOLE
C. Beaugrand, J. Indjirdjian A-2713

DESIGN OF HIGH PERFORMANCE QUADRUPOLE MASS SFPECTRCMETER
&. Devant, A. Piebold, A. Varon A-2713

1.8 Leak Detection

NEW TECHNICAL DEVELOPMENTS IN HELIUM LEAK DETECTION
W.E. Briggs, M.H. Hablanian 159

THE APPLICATION OF THE HELIUM LEAK DETECTOR IN FULLY

AUTOMATIC LEAK CHECKING PLANTS USED IN MASS PRODUCTION LINES

G. Lentges, G. Reich a=-2714
A NOVEL LEAK DETECTOR WITH TURBCMOLECULAR PUMP

W. Becker, W.K. Huber, E. Moll, G. Rettinghaus 203

1.9 Vacuum Sygtems

THE DEVELOPMENT OF A VACUUM SYSTEM FOR SPACELAB
H. Hamacher 207

CO, LASER FUSION TARGET CHAMBER
D.E. Bannerman A~2T714

VACUUM TECHNICAL ASPECTS OF SYNCHROTRON MULTICHARGED ION
ACCELERATION

I.5. Dmitriev, G.L. Saksagansky, I.A. Shukeilo 2-2679
COMPUTER OPERATED FULLY AUTOMATIC VACUUM PLANT FOR

QUALITY CONTROL
H. Selhofer, R, Wagner 211

1.10 Desorption, Outgasing and Cleaning

. AN ION DESORPTION TEST INSTRUMENT
b. Edwards,Jr., H. Balama, J. Aggus 215



Proc. 7th Intern. Vac. Congr. & 3rd intern. Gonf. $Solid Surfaces (Vienna 1877)

DEGASSING RATES OF 316 L TYPE STAINLESS STEEL AS A FUNCTION
OF DIFFERENT HEAT TREATMENTS
R. Nuvolone

SENSITIVE MASS-SELECTIVE OUTGASSING RATE MEASUREMENTS ON
BAEKED STAINLESS STEEL AND COPPER SAMPLES
G. Messer, N. Treitz

ION DESORPTION OF CONDENSED GASES
N. Hilleret, R. Calder

CLEANING AND SURFACE ANALYSIS OF STAINLESS STEEL ULTRAHIGH
VACUUM CHAMBERS BY ARGON GAS DISCHARGE
R. Calder, A, Grillot, F, Lg Normand, A. Mathewson

IN~-5TTU GLOW DISCHARGE CLEANING OF THE PETRA ALUMINIUM

VACUUM CHAMBERS
A. Mathewson, J. Kouptsidis, L. Hipp

1.11 Materials and Components

THE E TYPE METAL GASKET AND ITS APPLICATION
G. Horikoshi, A. Miyahara

A GATE VALVE AVOIDING RADIO FREQUENCY DEMAGE BY BUNCHED
HIGH INTENSITY PARTICLE BEAMS
J. Peters, H. Pingel

ON ULTRA-HIGH VACUUM GASKETS DESIGN
G.M, Marin

THE INFLUENCE OF THE MECHANICAL PROPERTIES OF GASKET
MATERIALS ON THE RELIABILITY OF BAKEABLE ULTRAHIGH
VACUUM FLANGES

W. Unterlerchner

THE DESIGN OF LARGE VACUUM SEALS FOR NUCLEAR FUSION MACHINES
W.R. Wheeler

SEOME CHARACTERISTICS OF A NOVEL UHV COMPATIBELE ELASTOMER
L. de Chernatony

TWO NOVEL TECHNIQUES FOR ULTRAHIGH VACUUM JOINTS BETWEEN
ALUMINIUM AND STAINLESS STEEL

H. Hartwlg, J.5. Kouptsidis

PERFLUORPOLYETHERS - UNIVERSAL VACUUM FLUID

L. Laurengon, G, Caporiceio

1.12 Ion Sources and Gas Discharges

ELECTRICAL DISCHALRGE IN VACUUM
G. A, Meayats, V.¥. Puchkarov

METALLOGRAPHICAL AFPROACH TO THE ELECTRODE EFFECTS FOR
ELECTRICAL BREAKDOWN IN VACUUM
K, Suzuki, 8. Kobayashi, K. Hirose

HEATABLE HOLLOW CATHODE FOR THE STUDY OF IQN-MOLECULE
REACTIONS IN WATER FREE DISCHARGE GASES
F. Howorka

c 7

218

223

227

23

235

239

243

A-2715

247

251

255

258

2632

2617

277

281



c 8 Proc. Tth Intern. Vac. Congr. & 3rd Intern. Conf. Solid Surfaces (Vienna 1977)

THE PRODUCTION OF ENERGETIC NEUTRALS BY SADDLE FIELD ION
SOURCES
R.K. Fitch, M. Khorassany, T.N. Mawlood

ION BEAM ANALYSIS FROM THE SADDLE FIELD ION SOURCE
A.M. Ghander, O.A.M. Mostafa

A HOLLOW-CATHODE ION SOURCE FOR DRIFT TUBES
W. Lindinger, E. Alge, H. Stdri, P. Helm, M. Pahl, R.N. Varney

PRODUCTION OF H, IN A WATER VAPOR PLASMA OF A HOLLOW
CATHODE DISCHAR&E
T.D. Mirk

ION CLUSTERING PROCESS OF Ne+
C.P. Gopalaraman, R.J. Patel, V.K. Rchatgi

AN HEAVY ION SOURCE UTILIZING PLASMA ACCELERATION BY
ELECTRON CYCLOTRON RESONANCE DESIGNED FOR ETCHING OPERATIONS
C. Fremiot, M. Cadeau, A. Passerat, L. Peccoud

CURRENT-VOLTAGE RELATIONSHIPS FOR AN INVERTED MAGNETRON TYPE,
D.C. SPUTTERING SOURCE: Au, Pt, Cu, Cr, Al AND Ag WITH ARGON
PRESSURE AS A PARAMETER

E.J. Soxman

1.13 Metallurgy

A CONTRIBUTION TO SYSTEM TECHNIQUES FOR VACUUM METALLURGICAL
PROCESSES
M. Wahlster

APPLICATION OF QUADRUPCLE MASS SPECTROMETER TO STEEL
MAKING PROCESS

T. Koyama. T. Hanasaka, A. Fujisawa, Y. Nakano, F. Hoshi,
Y. Saita

THE EFFECTS OF TREATING STAINLESS STEEL AND CARBON COATED
SPECIMENS IN PLANAR AND HOLLOW CATHODE GLOW DISCHARGES
A. Rizk, L. Holland

FABRICATION AND ARCING STUDIES IN HIGH VACUUM OF SINTERED
W=-Ni-Co CONTACTS IMPREGNATED WITH COPPER
B.N. Karekar ’

1.14 Space Lab

SPACE LAB - A EUROPEAN CONTRIBUTION TO MANNED SPACE ACTIVITIES
IN 'THE EIGHTIES, WHAT DOES IT MEAN FOR A VACUUM SCIENTIST
P. Kleber

MEASUREMENT OF MOLECULAR FLOW FIELDS ON SPACELAB PALLETS
F. Job
1.15 Accelerators

VACUUM PROBLEMS OF ELECTRON STORAGE RINGS
J.S. Rouptsidis

VACUUM SYSTEMS FOR THE DARESBURY SYNCHROTRON RADIATION SOURCE
B.A. Trickett

285

289

293

297

301

305

309

313

321

325

329

333

337

341

347



Proc. 7th Intern. Vac. Congr. & 3rd Intern. Conf. Solid Surfaces (Vienna 1977)

PROTOTYPE VACUUM TEST SECTION FOR THE CERN LARGE STORAGE
RING PROJECT
D. Blechschmidt, W. Unterlerchner

1.16 Nuclear Fusion

EXPERIMENTAL LASER FUSION DEVICES AND RELATED VACUUM PROBLEMS
W.C. 0'Neal, D.E. Campbell, S.5. Glaros, C.A. Hurley, M.W.
Kobierecki, C.B, McFann Jr., H.G. Patton, F. Rienecker Jr.

D-T HIGH VACUUM PUMFING IN FUSION REACTORS
A.D. Bichkova, Z.V. Ershova, G.,L. Saksagansky, D.V.
Sersbrennikov

TECHNOLOGY AND VACUUM TECHNOLOGY AND WALL CONDITIONMING IN
PRESENT TOKAMAKS
P. Deschamps

THE WALL PROBLEM IN FUSION DEVICES
M. Raminsky

VACUUM CONDITIONS AT TOKAMAK-10
A.V. Glukhov, E,P. Kollerov, N.V. Krasnov, E.A. Maslennikov,
P.N. Orlov, G.N. Popkov, V.V. Poteikin, V.A. Roenko

ON THE SOLUTION OF THE VACUUM PROBLEM FOR THERMONUCLEAR
SYSTEMS .

0.8. Druj, G.G. Lesnyakov, E.I. Skibenko, L.G. Sorckovoj,
Yu,V. Kholeod, V.B. Yuferov

NEW TYPES OF VOLUME GETTERING PANELS FOR VACUUM PROBLEMS
IN PLASMA MACHINES
B. Perrario, L. Rosal

CRYOSORPTION VACUUM PUMPING UNDER FUSION REACTOR CONDITIONS
J.5. Watson, P.W. Fisher

OCUTGASSING RATES BEFORE, DURING AND AFTER BAKE-QUT FOR
VARICUS VACUUM AND FIRST WALL CANDIATE MATERIALS OF A
LARGE TOKAMARK DEVICE

H. Yoshikawa, ¥, Gomay, ¥. Sugiyama, M. Mizuno, S, Komiya,
T. Tazima

AN EXPERIMENTAL UHV APPARATUS TO INVESTIGATE INTERACTIONS

OF LOW ENERGY LIGHT IONS WITH SOLID SURFACES .
T. Narusawa, 0. Tsukakoshi, T, Satake, M. Mizuno, H. Ohtguka,
K. Sone, S. Komiya

SORFACE EROSIONS BY ENERGETIC HELIUM AND HYDROGEN BOMBARDMENT
OF MOLYEDENUM AND PYROLYTIC GRAPHITE

K. Sone, M. Saidoh, T. Abe, R. Yamada, K. Obara, H. Ohtsuka,
Y. Marakami

DEPTH PROFILING OF HOLLOW SPHERICAL GLASS (LASER FUSION) TARGETS

D. Solomon, R. Nolen

351

A~-2715

A-2716

A-2683

A-2716

355

A-2691

359

363

367

371

375

a-2717



¢ 10 Proc. Tth Intern. Vac. Congr. & 3rd Intern. Cont. Solid Burfaces {Vienna 1977}

2. PROPERTIES OF TNTERFACES

2.1 Theory, Surface Waves

THEQRETICAL DESCRIPTION OF THEE SOLID VACUUM INTERFACE
J.R. Sc¢hrieffer

ON THE EXACT SOLUTION TO THE SCATTERING OF ATOMS FROM
& HARD CORRUGATED SURFACE: - APPLICATION T0O STEPPED SURFACES
N. Garcia, N. Cabrera

SOME NEW IDEAS IN FIELD-ION THEORY
R.G. Forbes

SORFACE EXCITONE IN RARE GAS SOLIDS
V. Saile, H.W. Wolff

ELECTROMAGNETIC RESPONSE OF SURFACE STATES
M. Nakayama

PHASE DIAGRAM OF THE TWO-DIMENSIONAL (TD) ELECTRON
CRYSTAL IN A MAGNETIC FIELD
A.V. Chaplik

TWO-DIMENSIONAL WIGNER CRYSTAL IN MOS STRUCTURES UNDER
STRONG MAGNETIC FIELD
M. Tsukada

LIMITATIONS QF THE SOLID STATE PHYSICAL BLOCH PICTURE:
TREATMENT OF BULK STATE DISTORTIONS (BSD) AT THE
BOUNDAR%ES BY THE RECURSION (TRANSFER MATRIX) METHOD
G. Bicz

ELECTROMAGNETIC FIELDS NEAR METAL BOUNDARIES
F. Forstmann, H. Stenschke

THE ANHARMONIC ATTENUATION OF ELASTIC SURFACE WAVES AT
LOW TEMPERATURES
M.D, Tiwari

DHVA OSCILLATIONS OF NONLOCAL SURFACE PLASMONS
N.J.M, Horing, M.M. ¥Yildiz

NONLOCAL THEORY OF SURFACE POLARITON PROPAGATION AND
DAMPTING
N.J.M. Horing

SOME NEW VIBRATIONNAL PROPERTIES OF INTERFACES IN ELASTICITY
THEORY
B, Djafari~Rouhani, L. Dobrzynski

THEOQORY OF SURFACE POLARITONS IN n-InSkb IN THE PRESENCE OF
A DC CURRENT AND AN EXTERNAL DC MAGNETIC FILELD

B.G. Martin, A.A. Maradudin, R.F. Wallis

OSCILLATORY INDIRECT INTERACTION BETWEEN ADSOREBED ADATOMS
King-Hon Lau, W. Kohn

2,2 Electron Interactions, Workfunction, Free Energy

RE-EXPLORATION OF THE CONCEPTS OF WORK FUNCTION AND IONIZATION
ENERGY
R.G. Forbes

A-2717

379

387

391

355

399

403

407

411

A-2718

415

419

423

427

431

433



Proc. 7th intern. Vac. Congr. & 3rd Intern. Conf. Solid Surfaces (Vienna 1977)

WORK FUNCTIONS AND SUBLIMATION ENTROPIES OF THE ELEMENTS
H. Schade

CALCULATION BY MODELS OF THE SPECIFIC FREE ENERGY CRYSTAL-MELT
OF A MONOATOMIC SUBSTANCE
A. Bonlssent, J.L. Pinney, B. Mutaftachiev

FORCE CONSTANTS NEAR CRYSTAL SURFACES
H. Viefhues, W. Ludwig

FIELD IONIZATION WITHIN THE FORBIDDEN ZONE BY MEANS OF AN
OPTICAL MODIFICATION
H. Wiu, P. Bryant, J. Beacham

SURFACE ELECTRONIC STATES ON NaCl(100) STUDIED WITH POLARTZATION
DEFENDENT PHOTOELECTRON YIELD SFECTROSCOPRY
U. Rehdexr, W, Gudat, R.G. Hayes, C. Kunz

ELECTRONIC EXCITATIONS IN ADSORBED SODIUM LAYERS ON Pt{111)
W. Echrider, J. H3lzl

MEASUREMENT OF WORKFUNCTIONS BY XPS
F. Figuera, J. Sitte

2.3 Metal Surfaces

SURFACE ' RESOHANCES ON SINGLE-~-CRYSTAL ALUMYNIUM
R.Z. Bachrach, S.A, Flodstrdm, R.S5. Bauer, S.B.M, Hagstrdm,
D.J. Chadi

SURFACE ELECTRONIC STRUCTURE OF COPPER-NICKEL ALLOYS STUDIED BY
THE UFS METHOD
P. Heimann, H. Neddermeyer, M, Passga

SURFACE BESONANCE PHENCOMENA IN SECOMDARY-ELECTRON EMISSION
FROM TUNGSTEN CRYSTALS
R.F. Willls, N.E. Christensen

SECONDARY ELECTRON EMISSION OF METAIL SURFACE (Al, Ag, Au)
J. Pillen, J,.P, Ganachaud, D. Roptin, H. Mignot, C. Dejardin-
Horgnes, M. Calller

IMAGE EFFECTS ON THE VIBRATIONAL MOTICON OF CARBON MONOXIDE
ADSOREBED ON METAL SURFACES
F. Delanaye, A.A. Lucas, G.D. Mahan

ELECTRON TRANSFER BETWEEN METAL Pt AGGREGATES AND ZEQLITE
SUFPORT AS EVIDENCED BY XPS AND ESR
J.C. Vedrine, M. Dufaux, C. Naccache, B. Imelik

PHOTOLUMINESCENCE STUDY OF SUPERFICIAL STATES OF THORIA
M. Breysse, B. Claudel, L. Faure, M. CGuénin

DOUBLE-BEAM PHOTOEMISSION ON SPUTTERED-DEPOSITED PtO FILMS
M. Wautelet, J.P. Delrue, L.D. lLaude

THEORETTICAY, STUDIES QF ATOMIC ADSORPTION ON NEARLY-FREE-
ELECTRON-METAL SURFACES
H. Hjelmberyg, 0. Gunnarsson, B.I. Lundgvist

ON THE IKFLUENCE OF SURFACE ATOMIC DENSITY ON THE ADSORPTION
ON TRANSITION METAL SUBSTRATES
M.C. Desjonquéres, F, Cyrot-Lackmann

437

441

445

449

453

457

A-2695

461

465

46%

473

477

481

485

B-2718

489

A-2719



o 12 Proc. Tih Intern. Vac. Congr. & 3rd Intern. Conf. Solid Surfaces (Vienna 1977}

DIRECTIONAL U.V. PHOTOEMISSION FROM OXYGEN ADSORBED ON
NICKEL (100) SURFACE
T.T. Anh Nguyen, R. Cinti, M. Avignon 493

EXPERTMENTAL DETERMINATION OF BONDING CRIENTATIONS BY ANGULAR
RESOLVED PHOTOEMISSION
C.L., Allyn 497

THE INFLUENCE OF ALUMINIUM OXIDE LAYERS ON ION BOMBARDMENT
INDUCED LIGHT EMISSION
M. Braun, B. Emmoth, R. Buchta 501

JONIZATION ENERGIES OF SMALL METAL CLUSTERS WITH HUBBARD
HAMILTONIAN
M. Torrini 505

SURFACE ELECTRONIC STRUCTURE OF ANTIFERROMAGNETIC CHROMIUM
G. Allan 509

INTERACTION OF CARBON DIOXIDE WITH THE CATALYTICALLY ACTIVE
SURFACE OF A C030 CATALYST
D.G. Klissurski?} ﬁ.A. ROSS 513

ANCMALOUS Au(i111) SURFACES STUDIED BY LEED, AES AND OXYGEN
CHEMISORPTION
D.M. Zehner, J.F. Wendelken 517

SHCOCELEY SURFACE STATES ON (110) FACE OF MOLYBDENUM
M. Toméasek, L. Sroubkova 521

A STUDY OF THE STRUCTURAL AND ELECTRONIC PROPERTIES OF
POLAR Zn0 SURFACES

¥. Margoninski, D, Eger 525
CONTACT ADHESION ANP INTERFACIAL ENERGY: A NEW TECHNIQUE

H.M. Pollock, J. Skinner 529
2.1 Samiconductor Interfaces

THE STRUCTURE OF TETRAHEDRALLY~COORDINATED SEMICONDUCTOR
SURFACES BY LEED ANALYSIS
P, Mark 533

SIMS AND ELECTRON MICROSCOPY STUDY OF THE TRANSITION LAYER
FOR SILICON DEPOSITED ON A SAPPHIRE SUBSTRATE
J. Trilhe, B. Blanchard, J. Borel 541

EFFECT OF LOCALIZED IMPURITY STATES IN THE OXIDE ON THE
TUNNELING CURRENT OF A MOS STRUCTURE
B.2. Antov, L.I. Popova, P.K, Vitanov A-2719

TWO DIMENSIONAL MAGNETOPLASMA WAVES FOR ADJOINING MEDIA OF
DIFFERENT DIELECTRIC PROPERTIES
M. Orman, N.J.M. Horing, M.L. Glasser 545

ELECTRONIC PROPERTIES OF INTERFACE BETWEEN GaAs AND ITS
ANODIC NATIVE OXIDE
H. Hasegawa, T. Sawada 549

THERMALLY STIMULATED CURRENTS IN THIN FILM TRANSISTORS
J.C. Anderson 553

SYMMETRY AND ORIGIN OF EMPTY SEMICONDUCTOR (110) SURFACE
STATES

R.8. Bauer, D.J. Chadi, J.C. McMenamin, R.Z. Bsohrach A-2699



Proc. 7th Intern. Vac. Congr. & 3rd lntern. Conf. Solid Surfaces (Vienna 1977)

TEMPERATURE DEFENDENCE OF THE MAGNETOCONDUCTIVITY IN THE
GROUND LANDAU LEVEL IN SILICON INVERSION LAYEERS
S. Kawaji, J. Wakabayashi

SEMICONDUCTOR VALENCE BAND AUGER LINESHAPES
P.J. Feibelman, E.J. McGuire, K.C. Pandey

2.5  §i0,, Al,0,

SOLID STATE DEVICES AS CHEMICAL SENSORS
J.P. Dauchot

P=~PYPE INVERSION LAYERS UNDER MECHANICAL STRESS
H. Gesch, I. Elsele, G. Dorda

ELECTRON TRANSPORT AT THE Si—SiO2 INTERFACE
G. Dorda, I. Eisele

ULTRA~THIN REFRACTORY MET%L FILMS AS DOPANTS IN NON-VQLATILE
SEMICONDUCTOR MEMORY DEVICES
C.A. Neugebauer, M,M. Barnicle

CHARACTERISTICS OF Si-ANODIC 3102 INTERFACE
V.A. Labunov, I.L. Baranov, E.E, Tkharev, L.V. Kogletov

HATIVE OXIDE STUDIES ON THE SURFACE OF SEMICONDUCTORS
G. Mezey, M. Somogyi, C.A. Evans, T. Nagy, J. Gyulal

FIELD EFFECT IN 51-3102 STRUCTURES INDUCED BY ADSORPTION
OF POLAR GAS MOLECULES
B. Thorstensen, T.A. Fjeldly, J.5. Johannesgen

THE EFFECT OF AS-GROWN OXIDE THICKNESS AND OXIDATICON
TEMPERATURE ON THE ELECTRONIC PROPERTIES OF Si-5102 STRUCTURES
J.8. Johannessen, T.A, Fjeldly

SURFACE CURRENT FLOW IN ULTRA-THIN SiOz-Si STRUCTURES
J. Ruzyllo, A, Jakubowski, A. Swit

THE CHEMICATL, STRUCTURE OF THE Al/SiOz INTERFACE
¥.E. Btrausser, K.S. Majumder

INELASTIC ELECTRON TUNNELING SPECTROSCOPY IN ABSORPTION

STUDIES : CHARACTERIZATION OF THE ALUMINA SURFACE IN AN Al~Ox-Pb

TUNNEL JUNCTION
8. de Cheveigné, C. Guinet, A. Léger, J. Klein

2.6 81, Ge

TRANSFORMATION OF THE (2x1) RECONSTRUCTED S8i{111) CLEAVED
SURFACE: TEMPERATURE DEPENDENCE
C.T. White, K.L. Ngai

ELECTRONIC STRUCTURE OF SURFACE VACANCIES OM Si(111)
W. Andreonl, E. Tosatti

STUDY OF THE Al/Si CONTACTS BY AUGER ELECTRON SPECTROSCOPY
J. Liday, Chr. Knedlik, R. Harman, N. Vesely

8TUDY OF CURRENT TRANSPORT ACROSS METAL TO CLEAN. SILICON
INTERFACES
R.J. Bennett, R.A, Heatley, F.F, Nahab

e 13

557

A=2720

A=-2720

559

563

567

A-2721

571

575

579

583

A=2721

A-2722

587

591

A-2722

595



c 14 Proc. 7th Intern. Vac. Congr. & 3rd Intern. Conf. Solld Surfaces {Vienna 1877)

LARGE INJECTION PHENOMENA IN A SEMICONDUCTOR IN CONTECT
WITH LIQUIDS OF HIGH RESISTIVITY
G. FKamarinog, E. Kobierska, P. Viktorovitch

SURFACE STATES EFFECT ON THE WORE FUNCTION. AND ELECTRON
REFLECTION COEFFICIENT OF GERMANIUM BY THERMOIONIC EMISSION
MEASUREMENTS

N. Tallaj, M. Buyle-Bodin

ELECTRONIC STRUCTURE OF SEMICONDUCTOR-METAL INTERFACES
K, Zdansky, 2. Sroubek

{111) SURFACE RECONSTRUCTION OF COVALENT SEMICONDUCTORS
G. Allan

2.7 ITI-V Compounds

THE SURFACE ELECTRONIC STRUCTURE AND SURFACE CHEMISTRY OF
Gaas (110)
P.Pianetta, I, Lindau, W.E. Spicer, C.M. Garner

STEP DEPENDENT STATES ON (100} (aAs FACES
b.Lohez, M. Lannco

SURFACE STATES ORIGIN AND ELECTRONIC PROPERTIES OF CLEAVED
{(110) SURFACES OF III-V SEMICONDUCTORS
G.M. Guichar, C.A, Sé&benne, C. Thuault

TOPOGRAPHIC STUDIES OF GaSbh{110) AND GaAs (110)WORK FUNCTIONS
L. Soonckindt, J. Bonnet, L. Lasgabatere

A ¥XPS ANALYSIS OF THE OXIDE FILMS ON Gajs
Y. Mizokawa, H. Iwasaki, R. Nishitani, 8. Nakamura

ELECTRONIC PROPERTIES OF CLEAVED AND ANNEALED GahAs SURFACES
H.J. Clemens, W. Mdnch

APPLICATIONE OF MOLECULAR BEAM EPITAXY TO THE STUDY OF
SURFACE PROPERTIES QF IIT~V COMPOUNDS
J. Massies, P. Davoldere, P. Etlenne, N.T. Linh

SPUTTERING OF Ge ON GaAs UNDER UHV AND INVESTIGATION OF THE
ELECTRICAL PROFPERTIES OF Ge-~GaAgs HETEROJUNCTIONS
I.G. Nelzvestny, V.N. Shumsky

2.8 Miscellaneous

GEOMETRIC AND ELECTRONIC STRUCTURE OF ADSORBATES AS SEEN BRY
PHOTOELECTRON SPECTROSCOPY
E.W. Plummer

ELLTPSOMETRY AS A TOOL POR IRVESTIGATIONS OF SURFACE AND
INTERFACE PHENOMENA
A.V. Rzhanov

ASEOCIATIOR OF A MICROPROCESSOR TO A MIRRCR ELECTRON

MICROSCOPE (MEM)
M, Babout,” R, Gauthier, €. Guittard

A COMPARISON OF LOW ELECTRONIC WORK FUNCTION SURFACES FOR
NEGATIVE ION PRODUCTION
J.C. Blais,' G. Bolbach, A. Brunot, M. Cottin, A. Marilier

599

603

607

611

615

619

623

627

631

635

639

643

647

655

663

667



Proc. Tth Intern. Vac. Congr, & 3rd intern. Conf. Solid Surfaces (Vienna

THE CHEMICAL STRUCTURE OF MULTIALKALI ANTIMONIDE
PHOTOCATHODE SURFACES
R. Holtom, G.P. Hopkins, P.M. Gundry

SURFACE SCIENCE, ADHESIVENESS OF SOLIDS AND BASIC
REQUIREMENTS FOR NATUERE OF POLYMER ADHESIVES
L.M. Pritykin

PHOTOEMISSION FROM SURFACE AND SHALLOW DONOR STATES
IN SEMICONDUCTING CdF QORYSTALS
D. A. Orlowski, J.M. Eanger, M. Wasiucionek

ELECTRONIC STRUCTURE OF B -CAROTENE CRYSTAL
L.D. Laude, M. Wautelet

3. SURFACE REACTIONS

i Theory

BINDING ENERGIES OF ADSORBED SPECIES ON METALS
F. Cyrot-Lackmann,M.C. Desjonquéres

KINETIC PROCESSES ON WELL=-CHARACTERIZED METAL SURFACES
H.P. Bonzel

PHOTOEMISSION BEHAVIOUR OF A SIMPLE CHEMISORPTION MODEL
G. Doyen, G. Exrtl

SIMPLE INTERPRETATION OF HYDROGEN CHEMISORPTION ON JELLIUM
J.P. Muscat, D.M. Newns _
SOME OBSERVAELE CONSEQUENCES OF NON-EQUILIBRIUM MANY-BODY
CONSIDERATION OF SURFACE LARGE ENERGY FLUCTUATION

Y., Khait

X=-RAY PHOTOEMISSION SPECTRA FROM ADSORBED LAYERS ON METATL
SUBSTRATES
J.W. Gadzuk

QUANTUM THEORY OF (E)LECTRON (S)TIMULATED (D)ESORPTION
W. Brenilqg

3.02 Reactions General

EXPERIMENTAL INVESTIGATION OF SURFACE REACTICNS
A. Benninghoven

CHEMISORPTION STUDIES ON METAL SURFACES USING SYNCHROTRON
RADIATION
T.. Bhodin, Ch. Bruckar

SURFACE VIBRATION SPECTROSCOPY AND SURFACE CHEMISTRY
H. Ibach

DETECTION OF SURFACE COMPLEXES BY HRELS Czﬂz ON W(110)
. Back¥, R.F. Willis

CHEMICAL REACTIVITY OF NEUTRAL MOLECULES AND IONS AT SOLID
SURFACES
J.H. Block

1977) ¢ 15

671

675

679

A-2723

683
691
703

707

711

715

719

723

73
743

751

755



c 16 Proc. 7ih Intern. Vae. Congr. & 3rd Intern. Conf. Solid Surfaces (Vienna 1977)

CHEMISORFTION PROCESSES ON SOLID SURFACES
b.A. Ring 769

BCETYLENE CHEMISORPTION AND DECOMPOSITION ON Ni{111) aND
Ni(110); STERIC EFFECTS IN C-C BOND BREAKING
J.E. Pemuth 77¢

RELAXATION SHIFTS, LINE SHAPES AND SATELLITES IN THE
SPECTRA OF ADSORBED ATOMS
B. Gumhaltey 783

CHEMISORPTION ON SEMICONDUCTOR SURFACES
M. Schliiter 187

EXARCT CALCULATION OF ELECTRON DENSITIES OF STATES IN
MODEL CHEMISORBED SYSTEMS
Z. Sroubek, J, Zavadil, K, Zdansk¥, F. Kubec 791

RELAXATION SHIFTS IN ADSORBATE LEVELS
K, Schiinhammer, 0. Gunnarsgon 795

THEORY OF WEAK ADSORPTION OF MOLECULES ON METALS
T. Nakamura A=2723

DIFFERENCES IN CHEMISORPTION CHEARACTERISTICS OF 51(100} AND
Ge (100) SURFACES 799
T. Bakural, H.D. Hagstrum

ADSORPTION OF CO., AND O, ON GaAs, AlSb AND C4S STUDIED
BY EPR 2 2

D.J. Miller, D, Haneman 803

THE HEAT OF ADSORPTION OF SINGLE PARTICLES ON TWO-
DIMENSIONAL SMALL LATTICES

E. Mivazakil 807
MODEL CALCULATIONS FOR PHASE DIAGRAMSE OF ADSORBED

MONOLAYERS

K. Binder, D.P. Landaun B11

EPECTROSCOPIC ASPECTS OF THERMALLY STIMULATED PROCESSES ON
SURFACES ’

&. Holzapfel, M, Xrystek, L. Wolber a-2724

3.3 Catalvsts and Catalytic Reactions

POSSIBLE MECHANISM FOR THE CATALYTIC ACTION OF Ni SURFACES
ON THE REACTION 2C0 4 C + 002
8. Andersson, B.TY, Lundgvist, J.K. Ngrskov 815

ON THE REACTIONS OF SURFACE ISOCYANATE OVER PLATINUM CATALYST
F. Solymosi, J. Kiss, J. Sarkény 819

TEMPERATURE PROGRAMMED DESORPTION FROM DISPERSED PLATINUM
AND PLATINUM~-GOLD CATALYSTS
J.R. Anderson, R.J. Breakspere 823

TRANSIENT MOLECULAR FLOW THROUGH CAPILLARIES FQOR THE
STUDY OF CATALYTIC REACTIONS
R. Haul, W, Littmann 827

32—02 EQUILIBRATION BY THE Ag-K-0., SYSTEM
R.A."van Santen, J. Moolhuysen, E, Drent, W.M.H, Sachtler 831



Proc. 7th Intem. Vac. Congr. & 3rd Intern. Cond. Solld Surfaces (Vienna 1277}

B,-D, EXCHANGE REACTION ON Ni-Sn-Si0, AND PA-Sn-SiO,
TACYSTS, AN XPS APPROACH
M. Masai, K. Honda, S. Ohnaka, K. Kishi, S. Tkeda

MECHANISM OF THE SELECTIVE CXIDATION OF ISOBUTENE
OVER A MULTICOMPONENT BISMUTH MOLYBDATE CATALYST
AS STUDIED BY XPS

w.J. van Ooij, W.J. Muizebelt

ON THE EFFECT OF SILVER INTERDIFFUSION ON THE CATALYTIC
ACTIVITY OF THIN Pt AND PQ@ FILMS FOR THE REDUCTION OF
Ag,S FILMS

?,“Fleisch, R. Abermann

IMSTI@TION OF THE {(100) NICKEL OXYDE HYDROGEN REDUCTION
J.M. Rickard, M. Perdereau, L.C. Dufour

THE INFLUENCE OF THERMAL PRETREATMENT ON ATOMIC DEFECTS
OF ZNO-10TO FACES
U, Lampe, W. Gipel

AUGER ELECTRON SPECTROSCOPIC AND LOW ENERGY ELECTRON
DIFFRACTION INVESTIGATION OF STRUCTURES AT THE DIAMOND-
SENSITIZER-ACTIVATOR INTERFACE

6.G., Cillid

CATALYTIC TRANSFORMATION OF PROPYLENE AND ISOBUTYLENE
BY NO INTC ACRYLO- AND METHACRYLO-NITRILES ON NEW NiQ-
Al 03 CATALYSTS

F.2z3dan, G. Pajonk, J.E. Germain, S.J. Teichner

HYDROGEN FPOISONING OF THE CO OXIDATION REACTION ON Pt
AND Pd UNDER ULTRAHIGH VACUUM CONDITIONS
J.A. Strozier

SURFACE STRUCTURES OF RHODIUM STUDIED BY LOW ENERGY
ELECTRON DIFFRACTICN

D.C. Prost, K.A.R. Mitchell, F.R. Shepherd, P.R. Watson

CHANGE OF STEP CONTFIGURATION DURING HYDROGEN INTERACTION
WITH PLATINUM STEPPED SURFACES
G. Maire, P. Bernhardt, P. Légare, G. Lindauer

INTERACTION OF CARBON DIOXIDE WITH THE CATALYTICALLY
ACTIVE SURFACE OF A Co.,0, CATALYST
D.G., Klissurski, R.A. ﬁoés

3.4 Reactions with 02

OXIDATION OF ALUMINUM SINGLE CRYSTAL FACES: (190),
{110), aND (111)
5.A.Flpdstrdm, R,Z, Bachrach, R.S. Bauer, S.B.M. HagstrSm

ANITIAL STAGES OF OXIDATION OF Fe{110) AT ROOM TEMPERATURE STUDIED

BY ELECTRON SPECTROSCOPY AND SURFACE POTENTIAL
M.A, Chesters, J.C. Riviere

KIKETICS OF THE INTERACTION OF OXYGEN WITH A cu{111)
SURFACE AND OF THE REACTION OF CO WITH ADSORBED OXYGEN
F.E.P.M, Habraken, E.P. Kieffer, G.A. Bootsma

Oz-LaB (110) -INTERACTION
ETB. Bgs, ¥. Hafner, S. Klauser

c 17

835

83s

843

847

851

A-2724

853

857

A-2725

861

865

8649

873

877

881



