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This year’s Summer School 
marks a quarter century of 
service by Professor David Keith 
as a Director of the Institute. 
David has decided that it will be 
his last. His leadership was 
celebrated at the end of this 
year’s School in a series of talks 
and readings of letters by many 
present and former colleagues. 
The SLAC Summer Institute is 
recognized world-wide as the 
best pedagogical school for 
young particle physicists and 
David’s guidance of the 
program has made it so. A 
‘poster-of-posters, ” replicated 
h’ere, was presented to David by 
Laboratory Director Burton 
Richter as a reminder of the 
variety and richness provided by 
the Summer Institute during the 
years of David’s tenure at its 
helm. 

‘1 Banks, David 



TABLE OF CONTENTS 
Part I. SUMMER SCHOOL LECIVRES 

B. Richter 
“The Ekctmn as a Probe of the Structure of Matter” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

M. Davier 
“Lepton Universality” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._.... . . . . . 3 

S. Wojcicki 
“Neutrino Oscillation Experiments Using Accelerators and 

Reactors”. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..63 

M. L. Per1 
“Standard and Unconventional Experiments in Lepton Physics”........1 19 

M. Turner 
“Leptons and the Cosmos” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145 

K. Martens 
“Nonaccekrator-Based Neutrino Oscillation Experiments” . . . . . . . . . . . . . . . 147 

H. Hamri 
“Lcptons and Physics Beyond the Standard Model” . . . . . . . . . . . . . . . . . . . . . . . . . . . 179 

J. Bahcall 
“An Introduction to Solar Neutrino Research” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181 

Part ,H. TOPICAL CONFERENCE 

D. Rondeshagen 
“The CHORUS Neutrino Oscillation Experiment” . . . . . . . . . . . . . . . . . . . . . . . . . . ...203 

B. Schmidt 
“Recent Results from the NOMAD Experiment” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 13 

M. Patemo 
“Searches for New Phenomena at the Tevatron” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225 

Y. Pan 
“Recent LEP2 Results on Searches for New Phenomena” . . . . . . . . . . . . . . . . . . 237 

Y. G. Kolomensky 

“Results and Interpretations of the.Spin Structure Experiments 
at SLAC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...251 

M. Femci 

“Observation of Gamma-Ray Bursts by BeppoSax” . . . . . . . . . . . . . . . . . . . . . . . . ...269 
N. Sasao 

“Observation of the Decay Mode KL --> n?ie+ey' :........................287 

J. P. Dowd 
“Evidence for fl= l-• Exotic Meson Production in the Rx- System” . . . . . . . . . ...295 

S. Eidehnan 
“Results from the VEPP-2M Collider” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303 

S. Kettell 
“Rare and Forbidden Kaon Decays at the AGS” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305 

W. R. Mob&t 
“Improved Tests of Muon and Electron Number Conservation in Muon 
proCesses"..............................................................,.............................................325 

L. Hail 
“Flavor Mixing and Supersymmetry” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 341 

J. J. Tbaler 
“Recent Results from CLEO” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 343 

F. DeJongh 
“Results from the Tevatron on Heavy Fiavof’..................................................... 359 

K. Baird 
“Heavy Flavor Physics at SLD” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 361 

M. P. Worah 
“Searching for New physics with CP Violating B Decays” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385 

T. Kawamoto 
“Precision Measurements at LEP and LEP-2” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 405 

B. A. Schumm 
“Ekctroweak Results from the SLD” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427 

N. A. Gtaf 
“Precision QCD and Ekctmweak Physics at the Tevatron” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 443 

A. T. Doyle 
‘Diffraction: QCD Effects in Color Sin@ Exchange” . . . . . . . . . . . . . . . y . . . . . . . . . . . . . . . . . . . . . 463 

K. T. McDonald 
“Positron Production by Laser Light” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 489 

C. Kksling 
“Structure Function F2 and Events at High Q2” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 505 

Y. how 
“Results on Neutrino Oscillations from 400 Days 
of Super-Kamiokande Data” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 507 

APPENDICES 

List of Participants ................................................................................................... .525 

Pmvious SLAC Summer Institute Titles and Speakers ............................................ .533 

Author Index ............................................................................................................ .537 



PREFACE 

One hundred ninety-eight physicists from 16 countries gathered at SLAC from August 4 to 
15, 1997 to attend the XXV SLAC Summer Institute on Particle Physics. The theme of the school 
was The Physics of Le@ns, commemorating a century since the electron, the first lepton, was 
discovered. We heard about the electron’s role as a probe of the structure of matter, as well as the 
beautifully precise tests of charged-lepton universality in Z” decays. 

The focus of the school then shifted from the charged leptons to their weak partners, the 
neutrinos. Summer Institute attendees were not surprised in early 1998 by Super-Kamiokande’s 
announcement of evidence for neutrino mass. After all, they had already seen the mounting 
evidence, both solar and atmospheric, the preceding August, in a comprehensive review of all 
nonaccelerator-based neutrino oscillation experiments, as well as a topical conference report from 
Super-Kamiokande. We also heard about the past, present, and future of reactor- and accelerator- 
based oscillation experiments, including the prospects for terrestrial tests of the atmospheric neutrino 
anomaly. Leptons in cosmology and as harbingers of physics beyond the Standard Model were the 
subject of two more lecture series. 

The three-day topical conference concluding the Institute was highlighted by the Super- 
Kamiokande neutrino results, and Beppo-Sax’s report on the cosmological origin of gamma-ray 
bursters. As for terrestrial accelerators, SLC, LEP, and the Tevatron put increasing pressure on the 
electroweak sector through precision measurements, but all direct searches for new phenomena still 
came up empty. 

We thank all SSI speakers for making this school such an interesting and inspiring one, as well 
as the provocateurs for enlivening the afternoon discussion sessions. We thank Jochen Schwiening for 
his invaluable web support. The Institute could not have taken place at all without the efforts of Lilian 
DePorcel and Jennifer Chan, who also edited these Proceedings. 

David Burke 
Lance Dixon 
David Leith 




