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PREFACE

The Fifteenth International Conference on the Physics of Semiconductors was held at the
Kyoto International Conference Hall from September 1 through 5, 1980. The Hall is located in
the suburbs of Kyoto, the old capital of Japan, surrounded by small hills. There were over 800
participants from 32 countries.

The Conference was sponsored by the International Union of Pure and Applied Physics, and
organized by the Science Council of Japan and the Physical Society of Japan. We wish to thank
these organizations as well as all other private organizations and companies which gave us the
substantial support.

The Conference Program was arranged in 48 technical sessions which were grouped into four
simultaneous sessions, except the opening, plenary and closing sessions. A special session was
devoted to the interfacial problems between applied and basic studies of semiconductors. As a
whole there were 4 plenary, 26 invited and 244 contributed papers. The Program was made by
the International Program Committee, which was held at Tokyo on May 6 and 7. It was quite a
difficult task to select the papers from over 600 abstracts. We would like to thank the Program
Committee, especially its overseas members who came all these miles to Tokyo, for performing
this essential task for the Conference in a tight schedule. We regret that many good papers could
not be accommodated in the Program because of the limitation in time and space. A book of
abstracts was distributed to participants at the Conference.

The papers in the Proceedings follow in principle the Program of the Conference, but a small
rearrangement was made as we had not any restriction in time and space which had bound the
Program. Some of the sessions in the Program were combined into one session, and the papers
were put into a slightly different order and in a few cases, new titles were introduced. These
changes were made in order to facilitate the readers to get insights into the latest progress in the
field of semiconductor physics. All papers were reviewed by 14 referees.

The members of the Conference Committees are listed on the following page. We are very
grateful to them as well as to all the authors of papers for their work and cooperation. We would
also like to thank other people whose names were not listed but who have worked quite hard for
editing the Proceedings. Finally, we express our gratitudes to the Yamada Science Foundation
which supported partly for the publication of the Proceedings.

November, 1980

Shoji TANAKA
Yutaka TOYOZAWA
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8. Spatial and Temporal Dispersive Dielectric Function of Free Carriers: Analysis and Test of Two
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Electroreflectance in Mn,Cd, _,Te ................... J. STANKIEWICZ, N. BOTTKA and W. GIRIAT
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....................................... M. INouUE, H. K. FUuN, M. Fukuoka and H. YaGi
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Possibility of Two-Dimensional Conductance in IT-TaS, .............................
............................................... S. UCHIDA, K. OKAJIMA and S. TANAKA
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Many-Body Effects is the Space Charge Layers (Invited) .. ........................... T. ANDO
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Resonant Raman Scattering at InAs Surfaces in MOS Junctions . ... ....................
................................ L. Y. CHING, E. BURSTEIN, S. BUCHNER and H. H. WIEDER
Developments in Subband Spectroscopy . .......... ... ..
........... H. R. CHANG, H. REISINGER, F. SCHAFFLER, J. ScHOLZ, K. WIESINGER and F. KOCH
Valley Degeneracy and Intersubband Spectroscopy in (111) and (110) Si Inversion Layers . . ..
....................................................... T. CoLe and B. D. McCoMBE
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Magnetic Breakdown in the Tipped Si “Superlattice” ........... T. G. MATHESON and R. J. HIGGINS
Many-Body Enhancement of the Valley Splitting in Si-MOS FETs at Finite Temperatures:
Reexamination of the 2-Dimensionality of the System and Critical Temperatures for the Valley
Splitting . . ... o H. RAUH and R. KUMMEL
Valley Splitting and Valley Degeneracy Factors in n-Type Silicon (110) and (111) Inversion Layers
....................................................... M. Roos and H. KOHLER
Transport Properties of a Two-Dimensional Electron Gas at the Surface of InP-Field Effect
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.................................... ~ooo ... Y. KawaGucH! and S. Kawall
Conductivity and Hall Effects in Two-[)lmmsmnal Dl:()rdk.l'k.d Systems .« cvansiwns H. Fukuyama
Mechanisms of Superconductivity at Semiconductor Interfaces . .... ... W. HANKE and M. J. KELLY

XIX: SUPERLATTICE
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Optical Studies of InAs-GaSb Superlattices . ............... P. VoisIN, Y. GULDNER, J. P. VIEREN,
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Electroreflectance Study of Semiconductor Superlattices . ................ ... ... ... ....
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Modulation Doping of Semiconductor Superlattices and Interfaces (Invited) ..... .. H. L. STORMER
Phonon Folding and Anisotropy in GaAs-AlAs Superlattices .. ........................
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Light Scattering Spectroscopy of Two Dimensional Electron Gases in Semiconductors ... ...
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XX: SURFACE AND INTERFACE

Reconstruction at Semiconductor Surfaces (Invited) ............. ... ... .. ..... D. J. CHADI
Electronic Stucture of Ordered Metal Overlayers on St (111) Surfaces .. ... ... ... ... ...
.................... .... G. V. HaNsSON, R. Z. BACHRACH, R. S. BAl ER and P. CHIARADIA
Angle Resolved Photoemission from Surface States on Si (111) Reconstructed Surfaces
.............................. G. M. GuUICHAR, F. Houzay, R. PINCHAUX and Y. PETROFF
Self-Consistent DV-Xa Cluster Calculation of Electronic Structure of the Si (111)-7 x 7 Model
Surface ................ K. NAKAMURA, T. HosHINO, M. TsUKADA, S. OHNISHI and S. SUGANO
Chemical Pseudopotential Theory of Surface Reconstruction ......... K. Suzukr and T. HOSHINO
Electrical Conductivity of Germanium Clean Surface . .. .......... .. ... .. ... ... ......
..................................... B. M. VuL, E. |. Zavaritskaya and . I. IVANCHIK
A Photoemission Study of Al/Si Interface Using Synchrotron Radiation .. ................
................................. K. L. I. KosayasHi, F. GERKEN, J. BARTH and C. KuNz
Initial Stage of Metal/Si Interface Formation at Room Temperature . ............ .. ......
.................................... . .......K. OKkuNO, M. IwaMI and A. HIRAKI
The Electronic Properties of the Si (111)-Transition Metal Interfaces . ... ................
1. ABBaTI, L. BrAICOVICH, B. DE MICHELIS, O. Bisi, C. CALANDRA, U. DEL PENNINO and S. VALERI
Direct Determination of the Density of Localized States at Metal-Cleaved Si (111) Interfaces .
................................................. ... P. MuRreT and A. DENEUVILLE
Fermi Level Pinning at 3- 5 Semiconductor Interfaces (Invited) .. .......... ... .........
...................................... W. E. SPICER, P. SKEATH, C. Y. SuU and 1. LINDAU
Photoemission Studies of Atomic Redistribution at Compound Semiconductor Interfaces . ...
............ L. J. BRILLSON, C. F. BRUCKER, G. MARGARITONDO, J. SLOWIK and N. G. STOFFEL
Cluster Model Calculations for Electronic States of Defects and Group-111 Metal Atoms on the
GaSb, GaAs and InP (110) Surfaces .. .. ... .. .. M. NISHIDA
Pseudopotential Calculation of the Electronic Structure at the Cleavage Surface of GaP .. ...
....................................... C. M. BERTONI, F. MaNGHI and C. CALANDRA
Rau.an-, LEED- and Auger Spectroscopy of Clean and Oxidized (110) GaAs - Surfaces . . ..
................................................... H. J. StoLz and G. ABSTREITER
Electronic Structure of a Vacuum Cleaved ZnTe (110) Surtace Studied by Electron Spectroscopy
........................... K. Asano, Y. Suba, M. KoMaTsu, A. EBINA and T. TAKAHASHI
Optical Detection of Surface States in GaAs (110) at Energies Above the Gap ... .. .. P. CHIARADIA,
G. Cwiarorr F. Ciccaccr, R MEMEO, S. NANNARONE, P. SassaroLi and S. SELCI
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The Defect Structure of InSk (110) Surfaces ........... E. W. KreuTz, E. RicKus and N. SOTNIK
Relaxation of Polar Ge-GaAs (100) Interfaces: Self-consistent Calculations of the Total Energy
...................................................... K. Kunc and R. M. MARTIN
Electronic Properties of Segregated Ge-(110) GaAs Overlayer Systems .. .................
........................................... A. MAZUR, J. POLLMANN and M. SCHMEITS
Photocapacitance Transient Spectroscopy Study of Compound Semiconductor-Insulator In-
terface Stales . ... ...t H. HaseGawa and T. SAWADA
Nefect States at the Semiconductor-Insulator Interface: A Chemical Bonding Approach .. ...

Local-Field and Excitonic Effects on Optical Properties of Crystal Surfaces ...............
...................................................... R. DEL SoLk and E. FlORINO

XXI: AMORPHOUS SEMICONDUCTORS

Electronic Properties of Amorphous As and P (Invited) ........... .. ... ... ... ... E. A. Davis
Structure and Energy Level Scheme of Amorphous As-Se System . ......................
........................... T. ARrAL S. ONARL, T. Morl, T. KiTAHARA and K. YAMAMOTO
Thermally and Photo-Induced Changes in the Valence States of Amorphous Chalcogenides
Studied by UPS . . ... . T. TAKAHASHI and Y. HARADA
Nuclear Quadrupole Resonance Probes of Structural and Photostructural Properties of Glassy
As,Se,, As,S, and As,0, ...... P. C. TAYLOR, U. STROM, W. M. PONTUSCHKA and D. J. TREACY
Gap States in Doped Amorphous Selenium . .............. Y. Takasakl, T. Upa and E. YamMADA
The Non-Metal-Metal Transition in As,Se, with the Addition of Some 3d Elements ........
................................ Y. SawaN, F. Wakim, M. ABU-ZEID and M. EL-GABALY
Demonstration of Schubnikov-de Haas Effect in a Thin Film of Amorphous Cd,As, .......
......... J.-C. PORTAL, P. R. WALLACE, W. ZDANOWICZ and L. ZDANOWICZ
Formation and Raman Scattering of Amorphous lodine . ... .. B. V. SHANABROOK and J. S. LANNIN
Kinds of Disorder and the Electronic Structures of Tetrahedral Amorphous Semiconductors . .
............................... M. H. CoHEN, H. FrITZSCHE, J. SINGH and F. YONEZAWA
Interband Absorption Spectra of Disordered Semiconductors in the Coherent Potential
APPrOXIMAtiON . . ...ttt S. ABE

XXIl: AMORPHOUS SILICON

Structure and Lattice Dynamics of Hydrogenated Amorphous Silicon ........ .. .A. MACKINNON
Compositional Anisotropy and Microstructure of a-Si:H . .. ............. .. ... ... ...,
.......................... . ... R J NeMaNICH, D. K. BIEGELSEN and M. P. ROSENBLUM
Pulsed NMR Studies of Hydrogenated Amorphous Silicon (a-Si:H) .....................
................................................... P. C. TayLOR and W. E. CARLOS
The Influence of Structural Inhomogeneity on the Conduction Band Transport in a-Si:H Alloys
............................................... D. A. ANDERSON and W. PAuL
Guided Wave Optical Spectroscopy of a-Si. H. Delcrmmduon of Absorption Spectrum Between

08and 19eV ........ ... .. ... .. M. OLIVIER, J. C. PEUZIN and A. CHENEVAS-PAULE
Study of In-Gap States in Hydrogenated Amorphous Silicon by Thermally and Optically
Stimulated Current Measurements . .................c.uuurirninean. .. A. CHENEVAS-PAULE

Internal Electric Fields in Hydrogenated Amorphous Silicon . ..........................
..................................... W. REHM, R. FISCHER, J. BEICHLER and W. SIEBERT
A Study of Geminate Recombination Process in Terms of p-i-n Basis Drift Type Photovoltaic
Effects . ... ... . H. OkamoT0, T. YAMAGUCHI and Y. HAMAKAWA
The Lifetime of Injected Carriers in Amorphous Silicon Junction Devices . . .. .............
.................................. . A.J. SNrLL, W. E. SpEAR and P. G. LE COMBER
Ion Implantation and Hydrogen Profiling in Amorphous Silicon Films and p-n Junctions . . ..
.................. P. G. Le ComBer. W. E. SPeAR, S. KALBITZER, G. MULLER and F. DEMOND
Trap Controlled Dispersive Transport by Transient Photoresponse in Doped a-Si:H ... ..
................................................... J. M. HvaM and M. H. BRomxv
Physical Properties of Phosphorus Doped Low-Pressure CVD Amorphous Silicon .. ........
............................................ G. HARBEKE, A. E. WIDMER and J. STUKE
Doping Effects in CVD Amphorphous Silicon: A Study by Light-Induced ESR . ...........
..................................................... A. FrIEDERICH and D. KAPLAN
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Infrared and Photoemission Spectra of Amorphous Fluorinated Silicon ..................
....................... L. Ley, H. R. SHANKS, C. J. FANG, K. J. GRUNTZ and M. CARDONA
Chemical Bonding Structure of Amorphous Silicon-Fluorine Alloys .....................
e e e T. SHIMADA and Y. KATAYAMA
Electronic and Vibrational Properties of Glow-Discharge Amorphous Si:F:-H . .............
................ R. Tsu, M. Izu, V. CANNELLA, S. R. OVSHINSKY, G.-J. JAN and F. H. PoLLAK
A Heat-Resisting New - Amorphous-Silicon . . . . .. H. MATSUMURA, Y. NAKAGOME and S. FURUKAWA
Study of the Amorphous Sihcon Fluorine Alloy and the Doping Effect of Boron on its
Conductivity ............... . ........... Da1 Guo-cal, Song XUE-WEN and Chen YOU-PENG
Structural Properties of Glow Discharge a-Si, - ,Ge,: H Alloys as Revealed by Infrared Ab-
sorption and Hydrogen Evolution Techniques ................. ... .. ... ...........
........................... D. K. PauL, B.voN ROEDERN, S. OGuz, J. BLAKE and W. PAauL
Silicidel Formation at the Interface of Pd on Amorphous and Crystalline Si ..............
........................................ C. C. Tsal, R. J. NEMANICH and T. W. SIGMON
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