CONTENTS

Preface . e v

Improved Tests of Lorentz and CPT Symmetry using
Noble-Gas MaSEIS  i.etitirt et eini it 1
A. Glenday, D.F. Phillips, and R.L. Walsworth

A Modern Michelson-Morley Experiment using
Actively Rotated Optical Resonators ..............ccooiiiint 9
S. Herrmann et al.

Rotating Experiments to Test Lorentz Invariance in the
Photon Sector  ...oiriie i e 16
M.E. Tobar et al.

Lorentz Violation, Electrodynamics, and the

Cosmic Microwave Background — ........c.ciiiiiiiiiiiiiiiant 23
M. Mewes
High Energy Astrophysical Tests of Lorentz Invariance ........... 30
B. Altschul
Fundamental Physics Experiments in Space (within ESA) ........ 36
T.J. Sumner
The Experimental Foundations of the Dirac Equation ............ 43

C. Lammerzahl

Perspectives on Lorentz and CPT Violation ...................... 50
V.A. Kostelecky

Search for Lorentz and CPT Violation Effects in

Muon Spin Precession  ......ciiiiiiiiiiiiiiiii e 57
B.L. Roberts
Lorentz Violation in a Diffeomorphism-Invariant Theory .......... 64

R. Jackiw

vii



viii

Studies of CPT Symmetry with ASACUSA  .................... 72
R.S. Hayano
Neutrino Oscillations and Lorentz Violation with MiniBooNE .... 79

R. Tayloe and T. Katori

Testing Lorentz and CPT Invariance with MINOS
Near Detector Neutrinos — ......ooviiereiiiiiiiininerinenenn, 86
B.J. Rebel and S5.L. Mufson

Einstein- Ether Gravity: Theory and Observational Constraints ... 92
T. Jacobson

Tests of Lorentz-Invariance Violation in Neutrino Oscillations ... 100
K. Whisnant

Search for CPT Violation in Neutral Kaons at KLOE:
Status and Perspectives ... ... 107
A. Di Domenico et al.

Search for CPT Violation in B%-B° Oscillations with BABAR .... 115
D.P. Stoker

Theoretical Topics in Spacetime-Symmetry Violations ........... 122
R. Lehnert

A Second-Generation Co-Magnetometer for Testing
Fundamental Symmetries ..........c.c. i 129
S.J. Smullin et al.

Nambu-Goldstone and Massive Modes in Gravitational Theories

with Spontaneous Lorentz Breaking  ..................... ..., 136
R. Bluhm
The ALPHA Antihydrogen Experiment ......................... 143

N. Madsen et al.

Atom Interferometry Tests the Isotropy of
Post-Newtonian Gravity — .......ccvieiiiniiii i, 150
H. Miller et al.



Probing Lorentz Symmetry with
Gravitationally Coupled Matter  ..........ciiiiiiiiiiiinnn 157
J.D. Tasson

Torsion Balance Test of Preferred-Frame and Weak Coupling to
Polarized Electrons ... ... i 164
B.R. Heckel et al.

Seeking a Solution of the Pioneer Anomaly ...................... 171
M.M. Nieto and J.D. Anderson

Testing Lorentz Symmetry with Gravity ...................oooo0 178
Q.G. Bailey
Preferred Frame Effects in Relativistic Binary Pulsars ........... 185

M. Kramer and N. Wex

APOLLO: Next Generation Lunar Laser Ranging ............... 192
T.W. Murphy, Jr. et al.

Constraints on Lorentz Violation from Gravity Probe B ......... 199
J.M. Overduin

Preliminary Results from a Test of CPT and Lorentz Symmetry
using a K-3He Co-magnetometer .............oovviivvnerennnn. 206
T.W. Kornack, G. Vasilakis, and M.V. Romalis

Constraining Quantum Gravity with GLAST  .................... 214
F. Kuehn, R. Hughes, and B. Winer

Renormalization of Lorentz-Violating Theories .................. 219
D. Anselmi
Renormalization of Gauge Theories with Lorentz Violation ...... 224

D. Colladay and P. McDonald

A POEM-Based Test of the WEP using a Sounding Rocket
(SR-POEM) ..o e 229
R.D. Reasenberg and J.D. Phillips



Testing Alternative Oscillation Scenarios with Atmospheric
Neutrinos using AMANDA-II Data from 2000 to 2003
J. Ahrens and J.L. Kelley

Measurement of the Ground-State Hyperfine Splitting of
Antihydrogen ... ... .
B. Juhdsz and E. Widmann

Spontaneous Lorentz Violation and Baryogenesis ........
J. Shu

Lorentz Invariance Tested with Fast Optical Ion Clocks in a
Storage Ring ... ... .
G. Guinner et al.

Bose-Einstein Condensates and Lorentz Violation .......
D. Colladay and P. McDonald

Embedding Geometry and Decomposition of Gravity ....
T.E. Clark et al.

The First Lunar Laser Ranging Constraints on
Gravity Sector SME Parameters ......................
J.B.R. Battat, J.F. Chandler, and C.W. Stubbs

A Theory of Gravity from Lorentz Violation .............
R. Potting

Search for Lorentz Violation in a High-Frequency
Gravitational Experiment below 50 Microns ..........
W.A. Jensen, S.M. Lewis, and J.C. Long

Lorentz Violation and Torsion  .........covvvievuinii. ...
N. Russell

Probing Lorentz Invariance using Coherent Optical
Phenomena ........ .. ...
J.P. Cotter, M.P. Hill, and B.T.H. Varcoe



Constraint Analysis of Bumblebee Models ..................

N. Gagne and A. Vrublevskis

Ives-Stilwell for the New Millennium  ........ ... oot

M.A. Hohensee, D.F. Phillips, and R.L. Walsworth

Test for Lorentz Violation in the MiniBooNE

Neutrino Oscillation Experiment ......cocovivvieriiiienes

T. Katori and R. Tayloe

Doppler-Effect Experiments and Lorentz Violation .........

C.D. Lane

Complementary Michelson-Morley Experiments:

Coordinate and Field Redefinitions ......................

H. Miiller et al.

A POEM Progress Report ...

R.D. Reasenberg and J.D. Phillips

Data Tables for Lorentz and CPT Violation ................

V.A. Kosteleckij and N. Russell

xi





