
PROCEEDINGS

OF THE

INTERNATIONAL

NEUTRINO

CONFERENCE

AACHEN 1976

held at

Rheinisch-Westfalische Technische Hochschule Aachen

June 8-12,1976

Editors: H. Faissner, H. Reithler, P. Zerwas

Aachen

UNIVERSITATSSiBUOTHEK
HANDOVER

INFORMATu,,.v Jl.OTHEK
k

_„ ——

Vieweg



CONTENTS

IX

Title Presented by Page

Opening of the Conference

Welcome

Opening of the Neutrino Conference in Aachen on June 8,1976

Grufcwort des Rektors der RWTH Aachen

H. Faissner 3

H.Matthofer 5

B. Sann 7

1. New Particles

1.1 in Neutrino Interactions

New Features of Neutrino Physics as Observed in Fermilab Exp. 1A

Charged Current Differential Distributions in the Caltech-Fermilab

p-Experiment

Search for Charmed Hadrons in Gargamelle

The Search for New Phenomena with Neutrinos at Fermilab

Neutrino Induced n~e+ Events and the Charm Hypothesis

Further Search for Muonic Pairs in the Neutrino and Antineutrino
Beams at the IHEP 70 GeV Accelerator

Dilepton Production by Neutrinos in Neon

Charm and Particle Production in Neutrino Interactions

A Neutrino Induced Dilepton Event in the ANL 12 Foot

Bubble Chamber

1.2 New Particles in Strong Interactions

Anomalous Lepton Production in Hadronic Collisions

Charm Search in 19 GeV/c ifp Exclusive Reactions

Charm Search in p-N Collisions

Search for "Charm" in Nuclear Emulsion

Search for Charmed Particles in 14.75 GeV/c pp Interactions

Direct Muon Production in Proton-Nucleus Collisions at 70, 50 and

35 GeV

Longitudinal Polarization Measurements on Direct Muons Produced in

Proton-Nucleus Collisions

A. Benvenuti 11

B.C.Barish 22

A.M.Lutz 30

J. von Krogh 41

P.C.Bosetti 52

V. Khovansky 54

C.Baltay 60

R.B.Palmer 66

D.Carmony 74

A.Staude 83

J. K. Bienlein 92

U. Becker 102

A. Minguzzi-Ranzi 121

J. Schneps 123

B. A. Dolgoshein 134

B. A. Dolgoshein 140

1.3 New particles in Electromagnetic Interactions

Interpretation of Anomalous e^ Events Produced in e+ e~ Annihilation

Observation of New Particles in e+ e~ Annihilation at SPEAR

New Results from DORIS

M. L. Perl 147

V. Liith 161

D. Schmitz 178



X Contents

Title Presented by Page

1.4 New Particles in Cosmic Ray Experiments

Cosmic Ray Observation Deep Underground and further Analysis of

the Evidence for the Production of New Particles

M. G. K. Menon 197

2. Weak Neutral Currents

2.1 Lepton-Lepton Interactions and Atomic Physics

Detection of ve-e Scattering

Measurement of Muon-Neutrino and Antineutrino Scattering off

Electrons

Purely Leptonic Currents

Parity Violation in Atoms and Implications for Unified Models of

Weak and Electromagnetic Interactions

2.2 Semihadronic Weak Neutral Currents (Experimental)

Neutral Current Induced Reactions in the Gargamelle Experiment

Muonless 7r°-Production by Muon-Neutrinos and -Antineutrinos

A Measurement of the Neutral Current Coupling in Neutrino

Inclusive Reactions

Space-Time Structure of the Weak Neutral Current

Observation of Elastic Neutrino and Antineutrino Scattering and

Parity Violation in the Weak Hadronic Neutral Current

Recent Results from Counter-Spark Chamber v Experiment at BNL

Neutral Current Interactions in Hydrogen and Deuterium

The Characteristics of Neutral Current Interactions of Neutrinos in

Hydrogen Using the Fermilab 15-ft. Bubble Chamber and External

Muon Identifier

F. Reines 217

F. Bobisut 223

M. Gourdin 234

C. Jarlskog 257

W. van Doninck 267

T. Hansl 278

D. Buchholz 289

T. Y. Ling 296

L. R. Sulak 302

W. Y. Lee 319

P. Schreiner 333

V. J. Stenger 341

3. Deep Inelastic Lepton Nucleon Interactions

3.1 by Weak Charged Currents

Scaling Variable Distributions for Neutrino-Proton Interactions in the

Fermilab 15-ft. Bubble Chamber with External Muon Identifier

Scaling Variable Distributions for Antineutrino-Nucleon Scattering in

the 15-ft. Bubble Chamber at Fermilab

Charged Current v and v Interactions in Hydrogen and Deuterium

Total Cross Sections and Integrated Structure Functions for Neutrino

Interactions

Measurement of an Effective Quark Mass from Inclusive Neutrino and

Antineutrino Nucleon Reactions

Quasi-Elastic Neutrino Scattering and the Axial Vector Form Factor

M. W. Peters 355

F. A. Nezrick 362

M. Derrick 374

W. Krenz 385

A. G. Michette 393

R. B. Palmer 405



Contents XI

Title Presented by

3.2 Electromagnetic Lepton-Nucleon Interactions

Deep Inelastic Charged Lepton-Nucleon Scattering

Inelastic Charged-Lepton Scattering off Nucleons

3.3 Quarks

The Conventional Quark Picture

Bag Models

Field Theoretic Models of Quark Confinement

3.4 Panel Discussion on Quarks

In Memoriam W. Heisenberg

Memorial Session for Werner Heisenberg

In Memoriam W. Heisenberg

Introduction

J. Drees 413

C. A. Heusch 426

R. H. Dalitz 451

N. Cabibbo 464

H.Joos 468

R. H. Dalitz

N. Cabibbo

H.Joos

G. Morpurgo
G. Preparata
J. Zinn-Justin

477

H. Faissner 493

P. Jordan 494

4. Theory

4.1 Weak and Electromagnetic Interactions

Quarks and Partons

Properties ofNeutral Currents

Open Problems in Weak Interaction Theory

4.2 Symmetries of Leptons and Hadrons

Charm is Found

Charmed Particle Production

Broken Color Symmetry and Weak Currents

Vectorlike Interactions of Leptons and Quarks

Lepton-Hadron Unification

4.3 Neutrino Astrophysics

Neutrino Transport in Collapsing Stars

Solar Neutrinos - Cosmological Neutrinos

High Energy Neutrinos from Supernova Explosion and Davis'

Experiment

E. A. Paschos 501

J. J.Sakurai 515

L. Wolfenstein 529

A. De Riijula 539

M. K. Gaillard 553

B. Stech 564

H. Fritzsch 571

J. C.Patiand A. Salam 589

S. A. Bludman 633

G.Marx 643

V. S. Berezinsky 650



XII Contents

Title Presented by Page

5. Properties of Leptons

Testing the Muon Number Conservation Law in 7^ + e" Interactions

at High Energies

Changes of Symmetries in Neutrino Reactions

Measurement of the 3H Spectrum Aiming to Improve the Upper
Limit for the Antineutrino Rest Mass

A New Limit for the Electron Stability

Status of the U. C. Irvine Double Beta Decay Experiment

Neutrino Stability - Inverse Square Test

S. P. Rosen 657

S. Eliezer 661

V. Efremenko 663

A. A. Pomansky 671

F. Reines 672

H. W. Sobel 678

6. Future Projects

Producing Massive Neutral Intermediate Vector Bosons with

Existing Accelerators

DUMAND: The Ocean as a Neutrino Detector

C. Rubbia

A. Roberts

683

688

7. Summary Talk

Status of Accelerator Neutrino Physics B.W. Lee 704

8. Public Lecture

Neutrinos als Sonden zur Erforschung des Mikrokosmos H. Pietschmann 725

9. Anhang

Der Dom zu Aachen

Johann Sebastian Bach: Jesu, meine Freude, BWV 227 (1723)

E. Stephany

R. Bremen

735

737

List of Participants 744


