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Brookhaven National Laboratory High Energy Equipment Pool (HEEP) (advisory) Com-
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Organizing committee Future Directions in Particle and Nuclear Physics at Multi-GeV
Facilities. Fermilab, December 1994
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Muon Physics Working Group co-coordinator, NuFact 2005 and 2006.
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Research Experience

Oak Ridge National Laboratory, Spallation Neutron Source

I am involved in the search for a neutron electric dipole moment at the SNS, and am
work-package leader for the light collection system from the central cell. We are developing
the light guides which provide the signal for the experiment. Since an EDM is forbidden
by both P and T symmetries, and thus CP violation if CPT is a good symmetry, the
observation of an EDM would represent the discovery of a new source of CP violation.
Since the dominance of matter over anti-matter in the universe requires new sources of
CP violation, this addresses one of the fundamental questions of modern physics.

Brookhaven National Laboratory AGS:

Muon (g−2) AGS E821 and beyond: E821 - V.W. Hughes, B.L. Roberts Co-Spokepersons,
W. Morse Resident Spokesperson. This experiment improved on the CERN measurement
by a factor of 14. This level of sensitivity is adequate to measure the contribution to g-2
from virtual W±, Z0. Since it is potentially sensitive to a range of physics beyond the
standard model such as supersymmetry it has been highly cited: paper 72 (93 citations),
paper 82 (87 citations), paper 84 (576 citations), paper 89 (368 citations), paper 98 (316
citations), and paper 101 (180 citations), where the citation numbers are taken from the
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Spires database. The precision obtained for negative and positive muons is the same, ±0.7
ppm, and assuming CPT the combined precision is ±0.5 ppm. E821 was statistics limited,
and we have proposed to improve on our measurement by a factor of 4 at Fermilab.

µLan A precision measurement of the positive muon lifetime to 1 ppm, Paul Scherrer
Institute experiment R99.07.01. This experiment will provide a factor of 20 improvement
in the precision of the muon lifetime, and thus the weak coupling constant GF . Robert
Carey and David Hertzog spokespersons. This experiment now in the data collection
phase.

PAST RESEARCH: CERN Low Energy Antiproton Ring (LEAR): PS195 Tests of CP
Violation with K0 and K̄0 at LEAR. Paper 68 on the first direct observation of T viola-
tion in the neutral kaon system now has 121 citations. Brookhaven AGS - Spokesman
for E811, Radiative Kaon Capture and Hyperon Weak Radiative Decay. Brookhaven Ex-
periment, E857, π−p → π0π0n and chiral symmetry breaking, J. Lowe and B.L. Roberts
Spokesmen. Co-spokesman (with R.E. Welsh) for E723, A Precision Measurement of the
Σ− Magnetic Moment. MIT-Bates Linac - Coherent π0 photoproduction in the ∆(1232)
region off 4He and 12C, nuclear Compton scattering off 4He in the ∆ region, π+ and π0

photoproduction off nuclei in the threshold region. POSTGRADUATE: At the Ruther-
ford Laboratory I participated in K− and Σ− atom experiments. At MIT-Bates I worked
on photo-proton experiments (both exclusive and inclusive) and the three-body photo-
disintegration of 3He. GRADUATE: I participated in π− and µ− experiments at the
SREL synchrocyclotron, and in p̄, K− and Σ− atom experiments at the Brookhaven AGS
and the Argonne ZGS.
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Davies, G.J. Pyle, G.T.A. Squier, D.M. Asbury, M. Leon, E2 Nuclear Resonance Effects
in Pionic and Kaonic Atoms, Nucl. Phys. A296, 361 (1978).

18. C.J. Batty, S.F. Biagi, M. Blecher, S.D. Hoath, R.A.J. Riddle, B.L. Roberts, J.D.
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57. R. Adler et al., (CPLEAR Collaboration), CPLEAR Results on the CP Parameters
of Neutral Kaons Decaying to /pi+π−π0 Phys. Lett. B407, 193 (1997).
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Jungmann, J. Kowalski, I. Reinhard and F. Träger, ed., Springer-Verlag, 1997, pp. 77-94.

Experiment: g-2 Measurement of the Muon, in Building Blocks of Matter, edited by John
S. Rigden (Macmillan Reference USA, New York, 2003) pp. 233-240.

Advanced Series on Directions in High Energy Physics - Vol. 20 Lepton Dipole Moments,
ed. B. Lee Roberts and William J. Marciano. World Scientific, Singapore, 2009, which I
originated, and recruited Bill Marciano to work with me as co-editor. The book is about
750 pages of text, with 19 chapters written by experts in the field.

11



B.L. Roberts, Historical Introduction, in Lepton Dipole Moments op cit., p15-24.

James P. Miller, B. Lee Roberts and Klaus Jungmann, in Lepton Dipole Moments op cit.,
pp 347-406.

B. Lee Roberts, James P. Miller and Yannis K. Semertzidis, in Lepton Dipole Moments
op cit., pp 671-698.

Invited Papers († indicates plenary talk)

The Use of Hadronic Atoms to Measure Particle Properties: Measurement of the Magnetic
Moments of the Antiproton and Σ− Hyperon†, The Institute of Physics (London) Particle
Nuclei Interaction Group meeting on Exotic Atoms held at the Rutherford Laboratory,
19 June 1974.

Present Status of (γ, πo) Experiments†, the Gordon Research Conference on Photonuclear
Reactions, August 18-22, 1980.

πo Spectrometers, Canadian Workshop on Instrumentation Around Electron Accelerators,
Ottawa, May 11-12, 1981.

Kaonic and Σ− Atoms: Present Status and Future Directions†, 30 minute invited paper
at the LAMPF II Workshop, (Los Alamos), Feb. 1-4, 1982.

The Σ− Moment Experiment at BNL, 5th International Symposium on High Energy Spin
Physics, Brookhaven National Laboratory, September, 1982.

The horn, the horn... to the New England Section of the American Association of Physics
Teachers, Winooski, Vermont, April 1985.

AGS Stopped K− Experiments, to the Canadian NSERC subcommittee to study the pro-
posal for the DESPINA detector, Toronto, January 1985.

Radiative Processes in Kaon and Hyperon Physics† Invited talk at the LAMPF Workshop
on Photon and Neutral Meson Physics at Intermediate Energies, Los Alamos, January
7-9, 1987.

Radiative Kaon Capture and Hyperon Weak Radiative Decay, Brookhaven National Lab-
oratory AGS Users Group, 1 May, 1987.

The horn, the horn..., Brookhaven National Laboratory AGS Users Group, 30 April 1987.

Radiative Kaon Capture and Hyperon Weak Radiative Decay, International Symposium
on “Strangeness in Nuclear Matter†,” Bad Honef, W. Germany, 1-5 June 1987.

Radiative Hyperon Decays†, Excited Baryons 1988 – Troy, NY, 4-6 August 1988.

Radiative Hyperon Processes†, International Symposium on Hypernuclear and Kaon Physics,
Padova, Italy, 12-16 September 1988.

Weak Radiative Hyperon Decays, International Workshop on Weak Interactions and Neu-
trino Physics, Ginosar, Israel, 9-14 April 1989.

BNL E811, Radiative Kaon Capture and Hyperon Weak Radiative Decay, Hyperon Jam-
boree held at Snowmass 90 DPF workshop, Snowmass, Colorado, 6 July 1990.

12



The New Muon (g-2) Experiment at Brookhaven†, Symposium on the Future of Muon
Physics, University of Heidelberg, 7-9 May 1991.

Status of the Muon (g-2) Experiment, 28th Int. Conf. on High Energy Physics, Warsaw,
Poland, July 1996.

New Results on (g−2)†, XIX International Symposium on Lepton and Photon Interactions
at High Energies, Stanford University, August 1999.

Present and Future Experiments with the muon (g − 2) storage ring, HIMUS99 (High
Intensity Muon Sources 99), KEK, Tsukuba, Japan, December 1-3, 1999.

The muon lifetime experiments at PSI, HIMUS99 (High Intensity Muon Sources 99),
KEK, Tsukuba, Japan, December 1-3, 1999.

New Results on (g − 2), SLAC Summer Institute, Stanford Linear Accelerator Center,
Stanford University, August, 2000.

“Hot Topic” Recent Results from Muon (g − 2)†, Kaon 2001, Pisa, Italy, June 2001.

(g − 2) Experiment, Results and Future, Indirect SUSY (g − 2) Fest at Snowmass 2001,
Snowmass Colorado, July 2001.

Ultrahigh Precision with a Muon Storage Ring†, 8th European Particle Accelerator Con-
ference (EPAC 2002), Paris, France, 3-7 June 2002.

The measurement of Muon (g − 2)†, 7th International Workshop on tau-Lepton Physics,
Santa Cruz, September 2002.

Overview of Muon (g − 2) and EDM Experiments (and what we have learned from BNL
E821), NP02, International Workshop on Nuclear and Particle Physics at 50 GeV PS,
University of Kyoto, Japan, September, 2002.

Summary of the Muon Working Group: The (g − 2) and EDM Experiments†, NP02,
International Workshop on Nuclear and Particle Physics at 50 GeV PS, University of
Kyoto, Japan, September, 2002.

Lepton Dipole Moments†, Conference on the Intersections between Particle and Nuclear
Physics, New York, May 2003.

A Future Muon (g−2) Experiment to < 0.1 ppm at a High Flux Muon Facility, NuFact03,
Columbia University, June 2003.

Future Muon Dipole Moment Measurements†, High Intensity Frontier Workshop 2004,
Isola d’Elba, June 2004.

Muon Working Group Summary†, Fermilab Proton Driver Workshop Fermi National Ac-
celerator Laboratory 6 - 9 October 2004.

New results on muon (g− 2)†, 16th International Spin Physics Symposium, Trieste, Italy,
October 2004.

Muon (g − 2): Past, Present and Future, NuFact05, LNF Frascati, Italy June, 2005.

Muon Physics Working Group Summary†, NuFact05, LNF Frascati, Italy, June, 2005.

13



Muon (g-2): Status and Plans for the Future Particles and Nuclei International Conference
Santa Fe, October 2005

Muon (g − 2)† International Workshop: e−e+ Collisions from phi to psi, Novisibirsk,
March 2006.

Muon (g − 2) experiments, past, present and future, Workshop on Dipole Moments in
Storage Rings, Brookhaven National Laboratory, June, 2006.

Muon (g − 2): Renormalization at work all the way down to the weak scale†, Progress
in Modern Physics, Kyoto, December 2006. (International Symposium to celebrate the
centennials of Yukawa and Tomonaga’s birth year.)

Precision Measurements with the Muon: Lifetime and Dipole Moments†, Precision Mea-
surements at Low Energy, Paul Scherrer Institut, January, 2007.

Precision Measurements with the Muon: (Lifetime and) Dipole Moments†, Workshop on
Advanced Physics with Photons, Electrons and Leptons, Center of Advance Science and
Technology, Hyogo, Japan, February 2007.

The Muon: A Laboratory for Nuclear and Particle Physics†, Nuclear Physics Gordon
Conference, Newport RI, 19 July 2007.

Search for Lorentz and CPT Violation in Muon Spin Precession†, Fourth Meeting on CPT
and Lorentz Symmetry, Indiana University, 9 August 2007.

Results from the Brookhaven experiment E821, Topical Workshop on The Muon Magnetic
Dipole Moment (g − 2)µ, Glasgow, October 2007.

Muon Physics: An Introduction; NP08, The 4th International Workshop on Nuclear and
Particle Physics at J-PARC, Mito, Ibaraki, Japan, 5-7 March 2008.

Muon (g-2): Status, and Future Possibilities at J-PARC; NP08 The 4th International
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Laboratory (S). 2005: John Adams Institute, Oxford University (S) 2006: College of
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Horváth, J. Lowe, E.K. McIntyre, D.F. Measday, J.P. Miller, A.J. Noble, D.K. Robinson,
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D.F. Measday, J.P. Miller, A.J. Noble, D.K. Robinson, M. Sakitt, M. Salomon, C.E.
Waltham, D.A. Whitehouse, D.M. Wolfe, Weak Radiative Hyperon Decays, Int. Symp.
on Weak Interactions and Neutrino Physics, Ginosar, Israel, April 1989, Nucl. Phys. B
(Proc. Suppl.) 13, 449 (1990).

T. Coan, et al.,The Manufacturing Engineering of a Hermetic Cast Fiber Calorimeter,
Symposium on Detector Research and Development for the Superconducting Super Col-
lider, Fort Worth, TX, Oct. 1990.

D. Higbey, et al.,Cast Lead-Eutectic Solid and Liquid Scintillating Fiber Shower Calorime-
ters, Symposium on Detector Research and Development for the Superconducting Super
Collider, Fort Worth, TX, Oct. 1990.

C. Santoni, et al, Status and First Data from CPLEAR, Workshop on Testing CPT and
Studying CP-violation at a φ Factory, UCLA, 20-27 April, 1990, to be published in Phys.
Letters B.

G. Backenstoss, et al, Aims and Status of the CPLEAR Experiment, Workshop on Science
at the Kaon Factory, TRIUMF, Vancouver, 23-28 July, 1990.

R. Gamet, et al, Experimental Status and Preliminary Results on CP Violation from
the CPLEAR Collaboration at CERN, 25th International Conference on High Energy
Physics, Singapore, 2-8 August, 1990.

R. Adler, et al., (CP-LEAR Collaboration), Initial Performance of CPLEAR, Low Energy
Antiproton Physics 90, Stockholm 2-6 July 1990, P. Carlson, A. Kerek and S. Szilagyi
ed., World Scientific, 414-420, (1991).

L.M. Barkov, et al., The Anomalous Magnetic Moment of the Muon, Proceedings of the
Int. Symp. on High Energy Spin Physics, K.-H. Althoff, W. Meyer ed., Springer-Verlag,
367-382, (1991).

B. Lee Roberts, The new muon (g-2) experiment at Brookhaven, Z. Phys. C 56, S101
(1992). B.L. Roberts, et al., Status of the muon (g-2) Experiment, Proc. of the 28th Int.
Conf. on HEP, Warsaw 1996, p 1035, (1997) Z. Ajduk and A.K. Wroblewski ed.

J.P. Miller, et al., Proceedings of the Sixth Conference on the Intersections of Particle and
Nuclear Physics, (Big Sky, May 1997) AIP Conf. Proc. 412, T.W. Donnelly ed. 792-800,
(1997)

The Anomalous Magnetic Moment of the Muon, By the Muon-g-2 Collaboration (R.M.
Carey et al.). 1998. Prepared for Workshop on Frontier Tests of Quantum Electrody-
namics and Physics of the Vacuum, Sandansky, Bulgaria, 9-15 Jun 1998. In Sandansky
1998, Frontier tests of QED and physics of the vacuum, 97-116.

Status of the g-2 Experiment at BNL, Given at 5th International Workshop on Tau Lepton
Physics (TAU 98), Santander, Spain, 14-17 Sep 1998. Published in Nucl. Phys. Proc.
Suppl. 76 253-260 (1999)

Contribution of CPLEAR to the Physics of the Neutral Kaon System, By CPLEAR
Collaboration (A. Angelopoulos et al.). 1999. Given at 3rd International Conference on

17



Hyperons, Charm and Beauty Hadrons, Genoa, Italy, 30 Jun - 3 Jul 1998. Published in
Nucl.Phys.Proc.Suppl.75B:267-273,1999

B. Lee Roberts, Status of the Muon (g − 2) Experiment, Proceedings of the XIX Inter-
national Symposium on Lepton and Photon Interactions at High Energies, M. Peskin,
ed., World Scientific, 2000, pps. 386-397, and http://www.slac.stanford.edu/econf/C99-
08-09/proceedings.html

B. Lee Roberts, Ultrahigh precision with a muon storage ring, Proceedings of the Euro-
pean Particle Accelerator Conference, Paris, 2002, pps. 154-158, (2002).

B.L. Roberts, et al., Muon (g− 2) collaboration, Measurement of the Muon (g− 2) Value
Nucl. Phys. B 123 214-218 (2003).

B. Lee Roberts, Lepton Dipole Moments, Proc. Conf. on Intersections between Particle
and Nuclear Physics, Am. Inst. of Phys. Conf. Proc. 698:13-22 (2004).

B.Lee Roberts (for the (g − 2) collaboration) Results and Future Prospects for Muon
(g−2) Plenary talk in the Proceedings of the 16th International Spin Physics Symposium
(SPIN 2004), Trieste, Italy, Oct 2004. K. Aulenbarcher, B. Bradamante, A. Bressan and
A. Martin, eds. World Scientific (2005) pps 22-29.

B. Lee Roberts Future Muon Dipole Moment Measurements. Invited talk at High Inten-
sity Frontier Workshop (HIF 04), La Biodola, Isola de’Elba, Italy, 5-8 Jun 2004. Published
in Nucl.Phys.Proc.Suppl.147:69-77,2005

(B.L. Roberts for the collaboration) “Muon (g-2): Past, present and future”, Particles
and Nuclei International Conference (PANIC 05), Santa Fe, New Mexico, 24-28 Oct 2005.
Published in AIP Conf.Proc. 842, 912-914 (2006).

”Muon (g-2): Past, present and future.” By E821 Collaboration and E969 Collabora-
tion (B. Lee Roberts for the collaboration). nuFact2005, Published in Nucl. Phys. Proc.
Suppl. 155:372-374,2006.

B.Lee Roberts (Boston U.) , Marco Grassi (INFN, Pisa) , Akira Sato (Osaka U.). 8pp.
”Intense muon physics working group summary.” Published in Nucl. Phys. Proc. Suppl.
155, 123-130 (2006).

B.Lee Roberts, “Experimental prospects for muon physics at a neutrino factory”, Plenary
talk, NuFact08, Published on-line
http://pos.sissa.it/cgi-bin/reader/conf.cgi?confid=74

B.Lee Roberts, “The Next-generation Muon (g−2) Experiment”, Plenary talk, NuFact08,
Published on-line
http://pos.sissa.it/cgi-bin/reader/conf.cgi?confid=74

E-published papers:

William J. Marciano, B.Lee Roberts, Status of the Hadronic Contribution to the Muon
(g − 2) Value, May 2001. 17pp. e-Print Archive: hep-ph/0105056
(http://arxiv.org/abs/hep-ph/0105056) (56 citations)

Physics at a future Neutrino Factory and super-beam facility, By ISS Physics Working
Group (A. Bandyopadhyay et al.). S.F. King, K. Long, Y. Nagashima, B.L. Roberts, and

18



O. Yasuda Editors. Oct 2007. 370pp. e-Print: arXiv:0710.4947 [hep-ph]. This document
will be refereed and published by Reports on Progress in Physics.

The Physics case for the new muon (g-2) experiment, David W. Hertzog, James P. Miller,
Eduardo de Rafael, B. Lee Roberts, Dominik Stöckinger, May 2007. 18pp. e-Print:
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