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physics; joined the department in 1984.
Founder of the Drexel experimental particle physics group. Career external funding $2.5M.

$ 60,000; Feb. 1, 1986–Jan. 31, 1987.

$ 20,000; Aug. 11, 1986–Aug. 10, 1987.

$125,000; Feb. 1, 1987–Jan. 31, 1988.

$210,000; Feb. 1, 1988–Jan. 31, 1989.

$170,000; Feb. 1, 1989–Jan. 31, 1990.

$160,000; Feb. 1, 1990–Jan. 31, 1991.

$295,000; Feb. 1, 1991–Jan. 31, 1992.

$242,000; Feb. 1, 1992–Jan. 31, 1993.

$177,000; Feb. 1, 1993–Jan. 31, 1994.

$158,400; Feb. 1, 1994–Jan. 31, 1995.

$220,000; Feb. 1, 1995–Jan. 31, 1996.

$220,000; Feb. 1, 1996–Jan. 31, 1997.

$154,000; Feb. 1, 1997–Jan. 31, 1998.

$164,000; Feb. 1, 1998–Jan. 31, 1999.

$ 80,000; Feb. 1, 1999–Jan. 31, 2000.

Current work:

• Astrophysics. We are operating an observatory for research in astrophysics and for teaching,
benefiting from a location 85 mi north of Philadelphia, free from the intense light pollution that
would otherwise interfere with study of all but the brightest objects. The Blue Mountain
Vista Observatory is located at a dark-sky site in New Ringgold, PA near Blue Mountain.
Our observatory is equipped with a state-of-the-art 12.5” f/8 Hyperion telescope and a 16
megapixel Apogee U16M astrocamera. The telescope is mounted on a fully robotic Paramount
ME equatorial mount and can be operated remotely via the internet. The extremely wide 50
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arcmin x 50 arcmin field of view allows efficient surveys of distant objects, such as quasars.
The initial fields of research for this instrument are studies of quasar variability and imaging of
trans-Neptunian objects such as 134340 Pluto, 136199 Eris, 136472 Makemake, 136108 Haumea
and 38628 Huya. Some of the more recent work accomplished at the observatory is summarized
on our web site http://www.physics.drexel.edu/˜steinberg/Astro Welcome.html . As of March
2014, more than 6000 individuals had visited the site.
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Older work:

• MACRO (Monopole, Astrophysical Neutrino and Cosmic Ray Observatory), a deep under-
ground 10,000-m2sr high energy particle detector which searched for the magnetic monopoles
predicted by grand unification theory. MACRO also studied cosmic-ray and astrophysical neu-
trinos, cosmic-ray muons and a variety of hypothetical particles which may have been created
in the early universe. The modules of the 750-ton liquid scintillation system were based on our
design. We also developed and produced the high performance liquid scintillation material for
MACRO. The experiment is now completed and has yielded many new physics results.

• The CHOOZ neutrino experiment, a test of neutrino oscillations at a range of one kilometer
from a pair of large power reactors in the Ardennes, France. We built an underground one
hundred ton liquid scintillation neutrino detector for this experiment in collaboration with the
Collège de France (Paris), LAPP (Annecy), Kurchatov Institute (Moscow), Pisa University,
Trieste University, UNM (Albuquerque), and UC (Irvine). We were co-spokesperson for the
experiment (with Y. Declais, Annecy and C. Bemporad, Pisa). The experiment has been
completed. Results setting stringent limits on νe → νx oscillations have been published.

Research Assistant Professor, University of Pennsylvania Physics Department, experimental particle
physics, 1976–84.

• Pioneered in study of rare processes and conservation laws in particle physics using deep un-
derground detectors.

• Developed large area, low cost liquid scintillation technique extremely well suited to under-
ground rare particle searches. Designed and implemented the 150-ton Homestake Large Area
Scintillation Detector, which became a prototype for MACRO (see above).

• Played major role in the design, construction and physics exploitation of a 300-ton water
Čerenkov detector one mile underground in the Homestake Mine, Lead, South Dakota. Princi-
pal physics results: new limits on proton lifetime and baryon number nonconservation; limits
on rate of neutrino and antineutrino bursts from gravitational collapse of stars; measurement
of cosmic ray composition and interactions of 1000-TeV cosmic ray primaries using high energy
muons; new limits on rate of neutron-antineutron oscillations in nuclei.

• Introduced radiochemical and geochemical methods for testing nucleon stability and established
new decay-mode independent limits on nucleon lifetime using these methods.

Assistant Professor, University of Maryland Department of Physics and Astronomy, experimental
nuclear and particle physics, 1974–76.

• Performed sensitive test of electric charge conservation by searching for decay of electrons,
improving previous work 100-fold.

• Initiated work on decay-mode independent tests of nucleon stability, obtaining funding from
the Research Corporation.

Research Associate, Institut des Sciences Nucléaires, Grenoble, experimental weak interaction
physics, 1971–74.

• Secured funding and necessary approvals from French authorities for time-reversal experiment
developed previously at Yale University. Performed experiment leading to definitive proof of
time-reversal invariance in beta decay. This result has been quoted in many text books and was
cited by Professor Cronin in his Nobel Prize acceptance speech in 1980.

Instructor, Yale University Physics Department, experimental nuclear and particle physics, 1969–71.
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• Developed sensitive experimental method to study time reversal invariance in weak interactions
using beams of polarized neutrons. Organized collaboration with physicists at Brookhaven
National Laboratory and Institut des Sciences Nucléaires (Grenoble) to perform experiment
(see above).
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Research Assistant, Yale University Physics Department, experimental atomic and nuclear physics,
1966–69.

Ph.D. thesis title:
D(d, p)T Reaction with a Polarized Deuteron Beam
Adviser: Professor Vernon W. Hughes

Thesis consisted of development of an atomic beam magnetic resonance apparatus to produce beams
of polarized deuterons and the measurement of the vector and tensor analyzing powers of the
D(

−→
d , p)T reaction at an incident energy of 150 KeV.

Professional Activities:

Chair, Workshop on Future Experiments at the IMB Fairport Underground Laboratory, Uni-
versity of New Mexico, Albuquerque, September 1992
Chair, Franklin Symposium in Celebration of the Discovery of the Neutrino, Philadelphia, April
1992
United States Department of Energy, proposal referee
National Science Foundation, proposal referee
International Science Foundation, proposal referee
SCIENCE magazine, nuclear and particle physics reviewer
Physical Review Letters, particle physics reviewer
Physical Review, particle physics reviewer
Particle Data Project, consultant on stable particles
International Science Foundation, proposal referee
Consultant, E.I. duPont Corp., 1989
Visiting Staff Member, Los Alamos National Laboratory, 1985-87
Organizing Committee Member and Co-editor of the Proceedings, Workshop on Very High
Energy Cosmic Ray Interactions, Philadelphia, April 1982
American Physical Society
American Physical Society Division of Particles and Fields
American Physical Society Division of Nuclear Physics
American Physical Society Division of Astrophysics
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Honors and Awards:

Listed in Who’s Who in American Education
Department of Energy Principal Investigator (1985-2001)
Listed in Who’s Who in Science and Engineering
Faculty Research Award, Drexel University
National Science Foundation International Travel Award
Research Corporation Grantee
Faculty Research Award, University of Maryland
NATO Senior Fellowship
Chercheur Associé, CNRS, France
National Science Foundation Postdoctoral Fellowship
Yale Graduate Fellowship
Elected to Phi Beta Kappa and Sigma Xi
Graduated with Distinction in Physics, Swarthmore College
National Chemistry Achievement Award
National Merit Scholarship
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External Research Support:
(since 1998)

• Experimental Particle Physics,
United States Department of Energy, $154,000; Feb. 1, 1997–Jan. 31, 1998.

• Experimental Particle Physics,
United States Department of Energy, $164,000; Feb. 1, 1998–Jan. 31, 1999.

• Experimental Particle Physics,
United States Department of Energy, $80,000; Feb. 1, 1999–Jan. 31, 2001.
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Research Interests:

Astronomy and Astrophysics. Experimental elementary particle physics. Neutrino oscillations. Mag-
netic monopoles. Solar neutrinos. Experimental tests of grand unified theories. Tests of conservation
laws in nuclear and particle physics. Proton decay. Time reversal invariance. Lepton conservation.
Charge conservation. High energy muon and neutrino interactions and sources.

Refereed Journal Publications:

1. Measurement of Polarization Effects in the D(d,p)T Reaction at 140 KeV,
R.I. Steinberg, C.W. Drake and D.C. Bonar, Phys. Rev. 186 (1969) 1059.

2. New Experimental Limit on T Invariance in Polarized Neutron Beta Decay,
R.I. Steinberg, P. Liaud, B. Vignon and V.W. Hughes, Phys. Rev. Lett. 33 (1974) 41.

3. Experimental Test of Charge Conservation and the Stability of the Electron,
R.I. Steinberg, K. Kwiatkowski, W. Maenhaut and N.S. Wall, Phys. Rev. D12 (1975) 2582.

4. Détecteurs à Couche Mince de INa(Tl) pour Protons de Faible Énergie, P.
Liaud, R.I. Steinberg and B. Vignon, Nucl. Instrum. Meth. 125 (1975) 325.

5. A Two-Coil Spin Flipper for Beams of Polarized Slow Neutrons, P. Liaud, R.I.
Steinberg and B. Vignon, Nucl. Instrum. Meth. 125 (1975) 7.

6. Search for a Nonzero Triple-Correlation Coefficient and New Experimental
Limit on T Invariance in Polarized Neutron Beta Decay, R.I. Steinberg, P. Liaud,
B. Vignon and V.W. Hughes, Phys. Rev. D13 (1976) 2469.

7. A Proposed Radiochemical Approach to the Nucleon Lifetime, R.I. Steinberg
and W. Maenhaut, Lett. Nuovo Cimento 15 (1976) 93.

8. Analysis of the 12C(d,3He)11Be(g.s.) Reaction at 80 MeV, J.P. Didelez, C.C.
Chang, N.S. Chant, H.D. Holmgren, R.I. Steinberg and J. Wu, Phys. Rev. C13 (1976) 1388.

9. Nucleon Stability: A Geochemical Test Independent of Decay Mode, J.C.
Evans, Jr. and R.I. Steinberg, Science 197 (1977) 989.

10. Experimental Test of Baryon Conservation: A New Limit on the Nucleon
Lifetime, M. Cherry, M. Deakyne, K. Lande, C.K. Lee, R.I. Steinberg and B. Cleveland,
Phys. Rev. Lett. 47 (1981) 1507.

11. Neutrino Bursts from Collapsing Stars — Results from the Homestake Burst
Search, M. Cherry, M. Deakyne, T. Daily, K. Lande, C.K. Lee, R.I. Steinberg and E.J. Fenyves,
J. Phys. G: Nucl. Phys. 8 (1982) 879.

12. Multiple Muons in the Homestake Underground Detector, M. Cherry, M. Dea-
kyne, K. Lande, C.K. Lee, R.I. Steinberg, B. Cleveland and E.J. Fenyves, Phys. Rev. D27
(1983) 1444.

13. Experimental Test of Baryon Conservation: A New Limit on Neutron-
Antineutron Oscillations in Oxygen, M. Cherry, K. Lande, C.K. Lee, R.I. Steinberg
and B. Cleveland, Phys. Rev. Lett. 50 (1983) 1354.

14. MACRO, A Large Area Detector at the Gran Sasso Laboratory, The MACRO
Collaboration, Nuovo Cim. 9C, 2 (1986) 281.

15. The MACRO Detector at the Gran Sasso Laboratory, The MACRO Collabora-
tion, Nucl. Instrum. Meth. A264 (1988) 18.
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16. The Track Etch Detector of the MACRO Experiment, The MACRO Collabora-
tion, Nucl. Tracks Radiat. Meas. 15 (1988) 331.

17. Borex: Solar Neutrino Experiment via Weak Neutral and Charged Currents
in Boron-11, The Borex Collaboration, Solar Phys. 128 (1990) 61.

18. Simultaneous Observation of Extensive Air Showers and Deep-Underground
Muons at the Gran Sasso Laboratory, The MACRO Collaboration, Phys. Rev. D42
(1990) 1396.

19. Study of Penetrating Cosmic Ray Muons and Search for Large Scale
Anisotropies at the Gran Sasso Laboratory, The MACRO Collaboration, Phys. Lett.
B249 (1990) 149.

20. Arrival Time Distributions of Very High Energy Cosmic Ray Muons in
MACRO, The MACRO Collaboration, Nucl. Phys. B370 (1992) 432.

21. A Liquid Scintillator Detector for Solar Neutrinos, The BOREX Collaboration,
Nucl. Instrum. Meth. A315 (1992) 229-235.

22. Study of the Ultra-High Energy Primary Cosmic Ray Composition with the
MACRO Experiment, The MACRO Collaboration, Phys. Rev. D46 (1992) 895.

23. Search for Neutrino Bursts from Collapsing Stars with the MACRO Detec-
tor, The MACRO Collaboration, Astropart. Phys. 1 (1992) 11-25.

24. First Supermodule of the MACRO Detector at Gran Sasso, The MACRO Col-
laboration, Nucl. Instrum. Meth. A324 (1992) 337-362.

25. Search for Nuclearites Using the MACRO Detector, The MACRO Collaboration,
Phys. Rev. Lett. 69 (1992) 1860.

26. Measurement of the Muon Decoherence Function with the MACRO Detec-
tor at Gran Sasso, The MACRO Collaboration, Phys. Rev. D46 (1992) 4836.

27. Franklin Symposium Proceedings: In Celebration of the Discovery of the
Neutrino, eds. C.E. Lane and R.I. Steinberg (World Scientific, Singapore, 1992).

28. Muon Astronomy with the MACRO Detector, The MACRO Collaboration, Astro-
phys. J. 412 (1993) 301.

29. Neutrino Physics in MACRO at Gran Sasso, The MACRO Collaboration, Nucl.
Phys.B31 (1993) 437.

30. Search for Slowly Moving Magnetic Monopoles with the MACRO Detector,
The MACRO Collaboration, Phys. Rev. Lett. 72 (1994) 608-612.

31. Coincident Observation of Air Cerenkov Light by a Surface Array and Muon
Bundles by a Deep Underground Detector, The MACRO and GRACE Collabora-
tions, Phys. Rev. D50 (1994) 3046-3058.

32. Study of the Primary Cosmic Ray Composition Around the Knee of the
Energy Spectrum, The EAS-TOP and the MACRO Collaborations, Phys. Lett. B337
(1994) 376-382.

33. Vertical Muon Intensity Measured with MACRO at the Gran Sasso Labo-
ratory, The MACRO Collaboration, Phys. Rev. D52 (1995) 3793-3802.

34. Performance of the MACRO Streamer Tube System in the Search for Mag-
netic Monopoles, The MACRO Collaboration, Astropart. Phys. 4 (1995) 33-43.

35. Atmospheric Neutrino Flux Measurement Using Upgoing Muons, The MACRO
Collaboration, Phys. Lett. B357 (1995) 481-486.
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36. Search for Neutrinos from the Sun and the Earth with the MACRO Detec-
tor, The MACRO Collaboration, Nucl. Phys. B48 (1996) 87.

37. High-Energy Cosmic Ray Physics with the MACRO Detector at Gran Sasso:
Part 1. Analysis Methods and Experimental Results, The MACRO Collaboration,
Phys. Rev. D56 (1997) 1407-1417.

38. High-Energy Cosmic Ray Physics with the MACRO Detector at Gran Sasso:
Part 2. Primary Spectra and Composition, The MACRO Collaboration, Phys. Rev.
D56 (1997) 1418-1436.

39. Performance of the MACRO Liquid Scintillator in the Search for Magnetic
Monopoles with 10−3 < β < 1, The MACRO Collaboration, Astropart. Phys. 6 (1997)
113-128.

40. Seasonal Variations in the Underground Muon Intensity as Seen by MACRO
, The MACRO Collaboration, Astropart. Phys. 7 (1997) 109-124.

41. Magnetic Monopole Search with the MACRO Detector at Gran Sasso, The
MACRO Collaboration, Phys. Lett. B406 (1997) 249-255.

42. Real Time Supernova Neutrino Burst Detection with MACRO, The MACRO
Collaboration, Astropart. Phys. 8 (1998) 123-133.

43. Initial Results from the CHOOZ Long Baseline Reactor Neutrino Oscil-
lation Experiment, The CHOOZ Collaboration, http://arXiv.org/ abs/hep-ex/9711002,
Phys. Lett. B420 (1998) 397-404.

44. The Observation of Upgoing Charged Particles Produced by High Energy
Muons in Underground Detectors, The MACRO Collaboration, Astropart. Phys. 9
(1998) 105-117.

45. The Measurement of the Atmospheric Neutrino-Induced Upgoing Muon
Flux Using MACRO, The MACRO Collaboration, http://arXiv.org/ abs/hep-ex/9807005,
Phys. Lett. B434 (1998) 451-457.

46. Observation of the Shadowing of Cosmic Rays by the Moon Using a
Deep Underground Detector, The MACRO Collaboration, http://arXiv.org/ abs/hep-
ex/9807006, Phys. Rev. D59 (1999) 012003.

47. Measurement of the Energy Spectrum of Underground Muons at Gran Sasso
with a Transition Radiation Detector, The MACRO Collaboration, http://arXiv.org/
abs/hep-ex/9807009, Astropart. Phys. 10 (1999) 11-20.

48. Nuclearite Search with the MACRO Detector at Gran Sasso, The MACRO
Collaboration, http://arXiv.org/ abs/hep-ex/9904031, Euro. Phys. Jrnl. C13 (2000) 453-458.

49. High Statistics Measurement of the Underground Muon Pair Separation at
Gran Sasso. The MACRO Collaboration, http://arXiv.org/ abs/hep-ex/9901027, Phys. Rev.
D60 (1999) 032001.

50. Limits on Neutrino Oscillations from the CHOOZ Experiment, The CHOOZ
Collaboration, http://arXiv.org/ abs/hep-ex/9907037, Phys. Lett. B466 (1999) 415-430.

51. Relevance of the Hadronic Interaction Model in the Interpretation of Mul-
tiple Muon Data as Detected with the MACRO Experiment, The MACRO
Collaboration, Nucl. Phys. Proc. Suppl. 75A (1999) 265-268.

52. Results from Chooz, The CHOOZ Collaboration, Nucl. Phys. Proc. Suppl. 77 (1999)
159-165.
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53. Search for Magnetic Monopoles with Nuclear Track Detectors, The MACRO
Collaboration, http://arXiv.org/ abs/hep-ex/9909012, Nucl. Phys. Proc. Suppl. 85 (2000)
227-230.

54. Atmospheric Neutrino Physics with the MACRO Detector, The MACRO Col-
laboration, http://arXiv.org/ abs/hep-ex/9908066, Nucl. Phys. Proc. Suppl. 85 (2000) 37-43.

55. Underground Muon Physics with the MACRO Experiment, The MACRO Col-
laboration, http://arXiv.org/ abs/hep-ex/0002051, Nucl. Phys. Proc. Suppl. 85 (2000)
349-354.

56. Atmospheric Neutrino Oscillations in MACRO, The MACRO Collaboration,
Nucl. Phys. A663 (2000) 779-782.

57. Search for Massive Rare Particles with the MACRO Detector at Gran Sasso,
The MACRO Collaboration, http://arXiv.org/ abs/hep-ex/0009002, Nucl. Phys. Proc. Suppl.
85 (2000) 221-226.

58. Chooz, Palo Verde, Krasnoyarsk, The CHOOZ Collaboration, http://arXiv.org/abs/
hep-ex/9910042, Nucl. Phys. Proc. Suppl. 87 (2000) 284-287.

59. Neutrino Astronomy and Search for WIMPs with MACRO, The MACRO Col-
laboration, Nucl. Phys. Proc. Suppl. 87 (2000) 108-110.

60. Search for Magnetic Monopoles with MACRO, The MACRO Collaboration,
Nucl. Phys. Proc. Suppl. 87 (2000) 498-499.

61. Limits on Dark Matter Wimps Using Upward Going Muons in the Macro
Detector, The MACRO Collaboration, http://arXiv.org/ abs/hep-ex/9812020, Phys. Rev.
D60 (1999) 082002.

62. Low Energy Atmospheric Muon Neutrinos in MACRO, The MACRO Collabora-
tion, http://arXiv.org/ abs/hep-ex/0001044, Phys. Lett. B478 (2000) 5-13.

63. Determination of Neutrino Incoming Direction in the CHOOZ Experiment
and Supernova Explosion Location by Scintillator Detectors, The CHOOZ Col-
laboration, http://arXiv.org/ abs/hep-ex/9906011, Phys. Rev. D61 (2000) 012001.

64. A Search for Lightly Ionizing Particles with the MACRO Detector, The
MACRO Collaboration, http://arXiv.org/ abs/hep-ex/0002029, Phys. Rev. D62 (2000)
052003.

65. Neutrino Astronomy with the MACRO Detector, The MACRO Collaboration,
astro-ph/0002492, Astrophys. J. 546 (2001) 1038-1054.

66. Matter Effects in Upward Going Muons and Sterile Neutrino Oscillations,
The MACRO Collaboration, http://arXiv.org/abs/hep-ex/0106049, Phys. Lett. B517 (2001)
59-66.

67. Search for Massive Rare Particles with the MACRO Track-Etch Detector
at Gran Sasso, The MACRO Collaboration, http://arXiv.org/ abs/hep-ex/0106049, Ra-
diat. Meas. 34 (2001) 259-263.

68. A Combined Analysis Technique for the Search for Fast Magnetic Monopoles
with the MACRO Detector, The MACRO Collaboration, http://arXiv.org/ abs/hep-
ex/0110083, Astropart. Phys. 18 (2002) 27-41.

69. ORLAND: A Proposed Neutrino Facility at the Oak Ridge National Labo-
ratory, The ORLAND Collaboration, Phys. Atom. Nucl. 63 (2000) 1007-1011.

70. Search for Cosmic Ray Sources Using Muons Detected by the MACRO
Experiment, The MACRO Collaboration, http://arXiv.org/abs/hep-ph/0204188, Astropart.
Phys. 18 (2003) 615-627.
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71. Final Results of Magnetic Monopole Searches with the MACRO Experi-
ment, The MACRO Collaboration, http://arXiv.org/ abs/hep-ex/0207020, Euro. Phys. Jrnl.
C25 (2002) 511-522.

72. Search for Nucleon Decays Induced by GUT Magnetic Monopoles with
the MACRO Experiment, The MACRO Collaboration, http://arXiv.org/ abs/hep-
ex/0207024, Euro. Phys. Jrnl. C26 (2002) 163-172.

73. Measurement of the Residual Energy of Muons in the Gran Sasso Under-
ground Laboratories, The MACRO Collaboration, http://arXiv.org/ abs/hep-ex/0207043,
Astropart. Phys. 19 (2003) 313-328.

74. Neutrino Physics and Astronomy with MACRO, The MACRO Collaboration,
http://arXiv.org/ abs/hep-ex/0209032.

75. Search for Neutrino Oscillations on a Long Base-Line at the CHOOZNuclear
Power Station, The CHOOZ Collaboration, Euro. Phys. Jrnl. C27 (2003) 331-374.

76. Muon Energy Estimate Through Multiple Scattering with the MACRO De-
tector, The MACRO Collaboration, Nucl. Instrum. Meth., submitted Feb. 2002.

77. The MACRO Detector at the Gran Sasso, The MACRO Collaboration, http://arXiv.
org/abs/physics/0203018, Nucl. Instrum. Meth. A486 (2002) 663-707.

78. Atmospheric Neutrino Oscillations from Upward Through Going Muon
Multiple Scattering in the MACRO Experiment, The MACRO Collaboration,
http://arXiv.org/abs/ hep-ex/0304037, Phys. Lett. B566 (2003) 35-44.

79. Moon and Sun Shadowing Effect in the MACRO Detector, The MACRO Col-
laboration, http://arXiv.org/ abs/hep-ex/9905026, submitted to Astropart. Phys., Feb. 2003.

80. Search for Diffuse Neutrino Flux from Astrophysical Sources with MACRO,
The MACRO Collaboration, http://arXiv.org/ abs/hep-ex/0203181, Astropart. Phys. 19
(2003) 1-13.

Invited Talks:

81. Experimental Test of Time Reversal Invariance in Polarized Neutron Decay,
R.I. Steinberg, invited talk, Int’l. Seminar on Nuclear Physics, Grenoble, France, March 14,
1973.

82. Decay Mode Independent Tests of Nucleon Stability, R.I. Steinberg, invited talk,
Int’l. Conf. on Neutrino Physics and Neutrino Astrophysics, Baksan Valley, USSR, June 1977.

83. The Homestake Neutrino Detector as a Cosmic Ray Composition Analyzer,
R.I. Steinberg, invited talk, Bartol Conf. on Cosmic Rays and Particle Physics, Newark, DE,
October 1978.

84. Nucleon Stability Experiments with the Homestake Long Range Neutrino
Detector, R.I. Steinberg, invited talk, Seminar on Proton Stability, Madison, WI, December
1978.

85. The Homestake Mine Proton Decay Experiment, R.I. Steinberg, invited talk, 1st
Workshop on Grand Unification, Durham, NH, April 1980.

86. Multi-Muons in the Homestake Detector, R.I. Steinberg, invited talk, Int’l. Dumand
Symp., Honolulu, HI, July 1980.



R. I. Steinberg, Curriculum Vitæ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 13

87. Search for Nucleon Decay: The Deep Underground Water Čerenkov Detec-
tor and the Homestake Tracking Spectrometer, R.I. Steinberg, invited talk, 2nd
Workshop on Grand Unification, Ann Arbor, MI, April 1981.

88. Nucleon Decay Experiments at the Homestake Gold Mine, R.I. Steinberg, invited
talk, Int’l. Conf. on Neutrino Physics, Wailea, HI, July 1981.

89. The Homestake Tracking Spectrometer, a One-Mile Deep 1400-Ton Liquid
Scintillation Nucleon Decay Detector, R.I. Steinberg, invited talk, 3rd Workshop on
Grand Unification, Chapel Hill, NC, April 1982.

90. Multiple Muons in the Homestake Underground Detector, R.I. Steinberg, invited
talk, Workshop on Very High Energy Cosmic Ray Interactions, Philadelphia, April 1982.

91. The Homestake Tracking Spectrometer, a One-Mile Deep 1400-Ton Liquid
Scintillation Nucleon Decay Detector, R.I. Steinberg, invited talk, Workshop on Pro-
ton Decay Experiments, Argonne National Laboratory, June 1982.

92. Review of Decay-Mode-Insensitive Searches for Nucleon Decay, R.I. Steinberg,
invited talk, Int’l. Colloquium on Matter Non-Conservation, Frascati, Italy, January 1983.

93. Monopole Search and Neutrino Astrophysics with Liquid Scintillation De-
tectors, R.I. Steinberg, invited talk, Monopole ’83, Ann Arbor, MI, October 1983.

94. Status of the Homestake Detector, R.I. Steinberg, invited talk, MACRO Collaboration
Meeting, Frascati, July 1984.

95. Underground Physics Experiments with Large Liquid Scintillation Detec-
tors, R.I. Steinberg, invited talk, 1st Int’l. Symp. on Underground Physics, S. Vincent, Italy,
April 1985.

96. Status of the Large Area MACRO Detector, R.I. Steinberg, invited talk, VIth
Astrophysics Meeting of the XXIst Rencontre de Moriond, Les Arcs, France, March 1986.

97. MACRO, A Large Area Detector for Monopoles and Neutrinos, R.I. Steinberg,
invited talk, Aspen Winter Physics Conf., Aspen, CO, January 1987.

98. Borex, A New Experiment for the Study of Solar Neutrinos, R.I. Steinberg,
invited talk, Amer. Chem. Soc. Symp. on Nucl. Astrophysics, Boston, April 1990.

99. A Neutrino Oscillation Experiment Using the Perry Reactor and a Large
Neutron Capture Scintillation Detector, R.I. Steinberg, invited talk, Workshop on
Future Experiments at the Fairport Facility, Boston, June 1991.

100. The PERRY Experiment, R.I. Steinberg, invited talk, IMB CollaborationMeeting, Irvine,
CA, January 1992.

101. The PERRY Experiment, a Long Baseline Reactor Neutrino Oscillation
Search, R.I. Steinberg, invited talk, 2nd Int’l. Conf. on Gamma Ray and Neutrino Cosmology,
Los Angeles, February 1992.

102. The PERRY Experiment, R.I. Steinberg, invited talk, Franklin Symposium in Celebration
of the Discovery of the Neutrino, Philadelphia, May 1992.

103. Improved Neutron Detection for MACRO, R.I. Steinberg, invited talk, Workshop
on Possible Future Enhancements of the MACRO Experiment, Yarmouthport, MA, May 1992.

104. Stellar Gravitational Collapse Detection by MACRO: Characteristics and
Results, R.I. Steinberg, invited talk, IVth Rencontre de Blois, Particle Astrophysics, Chateau
de Blois, France, June 1992.

105. The PERRY Experiment: A Long Baseline Reactor Neutrino Oscillation
Search, R.I. Steinberg, invited talk, IVth Rencontre de Blois, Particle Astrophysics, Chateau
de Blois, France, June 1992.
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106. A Long Baseline Reactor Neutrino Oscillation Search, R.I. Steinberg, invited talk,
Workshop on Future Experiments at the IMB Fairport Underground Laboratory, University of
New Mexico, Albuquerque, NM, September 1992.

107. PERRY: A New Probe for Neutrino Oscillations, R.I. Steinberg, invited talk, First
Symposium on Nuclear Physics in the Universe, Oak Ridge, TN, September 1992.

108. PERRY: A Reactor Neutrino Oscillation Experiment Sensitive to Δm2=
10−4 eV2, R.I. Steinberg, invited talk, Meeting of the Division of Particles and Fields of the
American Physical Society, Fermilab, November 1992.

109. A Gadolinium Loaded Liquid Scintillator for the CHOOZ Experiment, R.I.
Steinberg, invited talk, CHOOZ Collaboration Meeting, Annecy, November 1992.

110. Program to Search for Neutrino Oscillations from 10−2 to 10−4 eV2 Using
Long Baseline Reactor Neutrino Experiments, Y. Declais and R.I. Steinberg, invited
talk, Meeting on Underground Physics, Institut National de Physique Nuclèaire et de Physique
des Particules, (IN2P3), Paris, December 1992.

111. CHOOZ and PERRY: New Projects for Long Baseline Reactor Neutrino Os-
cillations, R.I. Steinberg, invited talk, 5th Int’l. Workshop on Neutrino Telescopes, (Venice,
March 1993).

112. Neutrino Science at Nuclear Reactors, R.I. Steinberg, invited talk, Amer. Assoc. of
Physics Teachers Northeast Regional Meeting, Cheltenham, PA, October 15, 1994.

113. CHOOZ – A High Sensitivity Reactor Neutrino Oscillation Experiment, R.I.
Steinberg, invited talk, American Physical Society Spring Meeting, Indianapolis, May 1996.

114. Status of the CHOOZ Neutrino Oscillation Experiment, R. Steinberg, Workshop
on Fixed Target Physics at the Main Injector, Fermilab, 1-4 May 1997.

115. Initial Results from the CHOOZ Neutrino Oscillation Experiment, R. Stein-
berg, invited talk, American Physical Society Spring Meeting, Columbus, May 1998.

Conference Papers:

116. to 382. available on request

116. Quintet-State Collisions in the D(d,p)T Reaction, R.I. Steinberg, Bull. Am. Phys.
Soc. 13, 99 (1968).

117. D(d,p)T Reaction with a Polarized Deuteron Beam, D.C. Bonar, R.I. Steinberg
and C.W. Drake, Bull. Am. Phys. Soc. 13, 99 (1968).

118. Deuteron Vector and Tensor Analyzing Powers for the D(d, p)T Reaction,
R.I. Steinberg, D.C. Bonar and C.W. Drake, Bull. Am. Phys. Soc. 14, 22 (1969).

119. Test of T Invariance in Neutron Beta Decay, R.I. Steinberg, P. Liaud, B. Vignon
and V.W. Hughes, Bull. Am. Phys. Soc. 19, 514 (1974).

120. High Spin States in 202,204,206Tl, N. Frascaria, J.P. Didelez, C.C. Chang, N.S. Chant, R.I.
Steinberg and J. Wu, Bull. Am. Phys. Soc. 19, 1019 (1974).

121. The (p,2p) Reaction at 100 MeV on 7Li and 12C, R.I. Steinberg, R. Bhowmik, H.D.
Holmgren, C.C. Chang, and J.P. Didelez, Bull. Am. Phys. Soc. 19, 1021 (1974).

122. 80 MeV(d,3He) Reaction on P-Shell Nuclei, J.P. Didelez, C.C. Chang, R. Bhowmik,
H.D. Holmgren, R.I. Steinberg and J. Wu, Bull. Am. Phys. Soc. 19, 1022 (1974).

123. Experimental Test of the Stability of the Electron, R.I. Steinberg, K. Kwiatkowski,
W. Maenhaut and N.S. Wall, Bull. Am. Phys. Soc. 20, 614 (1975).
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124. Quasifree Scattering in the 24Mg(p,pα)20Ne Reaction at 100 MeV, R.I.
Steinberg, C.C. Chang, N.S. Chant, J.P. Didelez, H.D. Holmgren, P.G. Roos and J. Wu,
Int’l. Conf. on Clustering Phenomena in Nuclei, College Park, MD, May 1975.

125. (d,3He) Reactions on 6Li and 12C at Ed=80 MeV, J.P. Didelez, C.C. Chang, H.D.
Holmgren, R.I. Steinberg and J. Wu, Bull. Am. Phys. Soc. 20, 597 (1975).

126. Experimental Study of Highly Excited States by the (d,3He) Reaction on
P-Shell Nuclei, J.P. Didelez, C.C. Chang, R. Bhowmik, H.D. Holmgren, R.I. Steinberg and
J. Wu, Conf. on Highly Excited States in Nuclei, Jülich, West Germany, September 1975.

127. High Spin States Populated by the (d,α) Reaction on 204,206,208Pb at 80 MeV,
J.P. Didelez, C.C. Chang, N.S. Chant, R.I. Steinberg, J. Wu and N. Frascaria, Conf. on Highly
Excited States in Nuclei, Jülich, West Germany, September 1975.

128. A Proposed Radiochemical Test of Electric Charge Conservation in Nuclei,
R.I. Steinberg, Bull. Am. Phys. Soc. 21, 528 (1976).

129. Study of Parity Violation by Neutron Capture Gamma Rays, J.F. Cavaignac,
P. Liaud, R.I. Steinberg, B. Vignon, E. Jeenicke and R. Wilson, in Proc. Int’l. Conf. on the
Nucleon-Nucleon Interaction, (Vancouver, BC, 1977) 443.

130. The Homestake Long Range Neutrino Detector Program, M. Deakyne, W. Frati,
K. Lande, C.K. Lee, R.I. Steinberg, E.J. Fenyves and O. Saavedra, in Neutrino ’77, (Nauka,
Moscow, 1978) 1, 170.

131. Decay Mode Independent Tests of Nucleon Stability, R.I. Steinberg and J.C.
Evans, Jr., in Neutrino ’77, (Nauka, Moscow, 1978) 2, 321.

132. Experimental Program of the Homestake Long Range Neutrino Detector,
M. Deakyne, W. Frati, K. Lande, C.K. Lee and R.I. Steinberg, in Neutrinos – 78, (Purdue
University Press, West Lafayette, IN, 1978) 887.

133. Search for Neutrinos of Extraterrestrial Origin, E. Fenyves, W. Frati, K. Lande,
C.K. Lee and R.I. Steinberg, Proc. 15th Int’l. Cosmic Ray Conf., Plovdiv, Bulgaria, 1977.

134. The Homestake Long-Range Neutrino Detector Research Program, M. Dea-
kyne, W. Frati, K. Lande, C.K. Lee, R.I. Steinberg and E.J. Fenyves, C.L. Cowan Memorial
Symp., Washington, DC, May 1978.

135. The Homestake Neutrino Detector as a Cosmic Ray Composition Analyzer,
M. Deakyne, W. Frati, K. Lande, C.K. Lee and R.I. Steinberg, in Cosmic Rays and Particle
Physics – 1978, (AIP Conf. Proc. No. 49, American Institute of Physics, New York, 1979) 409.

136. The Homestake Long-Range Neutrino Detector Research Program, M. Dea-
kyne, W. Frati, K. Lande, C.K. Lee, R.I. Steinberg and E.J. Fenyves, in Long-Distance Neutrino
Detection (AIP Conf. Proc. No. 52, American Institute of Physics, New York, 1979) 32.

137. Status Report on the Proposed Gallium Solar Neutrino Experiment, The Gal-
lium Solar Neutrino Collaboration, in Neutrinos, Weak Interactions and Cosmology, (Bergen,
Norway, 1979) 452.

138. Rate and Angular Distribution of Stopping Cosmic Ray Muons at 1800 mwe,
M. Deakyne, W. Frati, K. Lande, C.K. Lee, R.I. Steinberg, B. Cleveland, R. Davis, Jr.and E.J.
Fenyves, Proc. 16th Int’l. Cosmic Ray Conf., Kyoto 13 (1979) 325.

139. Cosmic Ray Muon Angular and Multiplicity Distributions at 4450 mwe, M.
Deakyne, W. Frati, K. Lande, C.K. Lee, R.I. Steinberg, B. Cleveland, R. Davis, Jr.and E.J.
Fenyves, Proc. 16th Int’l. Cosmic Ray Conf., Kyoto 10 (1979) 171.
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140. The Homestake Mine Nucleon Decay Experiment, M. Deakyne, K. Lande, C.K.
Lee, R.I. Steinberg and S. Sutton, in Proc. XVth Rencontre de Moriond, (Editions Frontières,
Gif-sur-Yvette, France, 1980) 545.

141. The Homestake Mine Proton Decay Experiment, R.I. Steinberg, M. Deakyne,
K. Lande, C.K. Lee and S. Sutton, First Workshop on Grand Unification, (MathSci Press,
Brookline, 1980) 313.

142. The Homestake Mine Nucleon Decay Search, M. Deakyne, W. Frati, K. Lande, C.K.
Lee and R.I. Steinberg, in Proc. Int’l. Conf. on High Energy Physics (Madison, WI, 1980) paper
716.

143. Nucleon Decay Experiments, M. Cherry, K. Lande, C.K. Lee and R.I. Steinberg, in
Weak Interactions as Probes of Unification, (AIP Conf. Proc. No. 72, American Institute of
Physics, New York, 1981) 128.

144. Search for Nucleon Decay: The Deep Underground Water Čerenkov De-
tector and the Homestake Tracking Spectrometer, M.Cherry, T. Daily, K. Lande,
C.K. Lee, E. Marshall, R.I. Steinberg and B. Cleveland, in 2nd Workshop on Grand Unification,
(Birkhaüser, Boston, 1981) 22.

145. The Gallium Solar Neutrino Experiment, The Gallium Solar Neutrino Collaboration,
in Neutrino ’81, (Univ. Hawaii, Honolulu, 1981) I, 6.

146. Nucleon Decay Experiments at the Homestake Gold Mine, M. Cherry, T. Daily,
K. Lande, C.K. Lee, E. Marshall, R.I. Steinberg and B. Cleveland, in Neutrino ’81, (Univ.
Hawaii, Honolulu, 1981) I, 232.

147. Angular Distribution of Cosmic Ray Muons at 4200 mwe, E.J. Fenyves, M.
Cherry, M. Deakyne, K. Lande, C.K. Lee, R.I. Steinberg and J.M. Supplee, Proc. 17th Int’l. Cos-
mic Ray Conf., Paris 10 (1981) 317.

148. Multiple Muons in the Homestake Underground Detector, M. Cherry, M. Dea-
kyne, K. Lande, C.K. Lee, R.I. Steinberg and E.J. Fenyves, Proc. 17th Int’l. Cosmic Ray Conf.,
Paris 10 (1981) 342.

149. Neutrino Bursts from Collapsing Stars — Results from the Homestake Burst
Search, M. Cherry, M. Deakyne, T. Daily, K. Lande, C.K. Lee, R.I. Steinberg and E.J. Fenyves,
Proc. 17th Int’l. Cosmic Ray Conf., Paris 10 (1981) 364.

150. Search for Nucleon Decay with a Deep Underground Water Čerenkov Detec-
tor, M. Cherry, M. Deakyne, K. Lande, C.K. Lee, R.I. Steinberg, and B. Cleveland, Proc. 17th
Int’l. Cosmic Ray Conf., Paris 11 (1981) 218.

151. The Homestake Surface-Underground Cosmic Ray Telescope, M. Cherry, T.
Daily, K. Lande, C.K. Lee, E. Marshall, R.I. Steinberg, E.J. Fenyves and T. Ashworth,
Proc. 17th Int’l. Cosmic Ray Conf., Paris 11 (1981) 421.

152. The Homestake Mine Search for Proton Decay, M. Cherry, I. Davidson, K. Lande,
C.K. Lee, E. Marshall and R.I. Steinberg, in Proc. Int’l. Conf. on Baryon Number Non-
Conservation, (Bombay, 1982).

153. The Homestake Tracking Spectrometer, a One-Mile Deep 1400-Ton Liquid
Scintillation Nucleon Decay Detector, M. Cherry, I. Davidson, K. Lande, C.K. Lee,
E. Marshall, R.I. Steinberg, B. Cleveland, R. Davis, Jr. and D. Lowenstein, 3rd Workshop on
Grand Unification, (Birkhaüser, Boston, 1982) 89.

154. Workshop on Very High Energy Cosmic Ray Interactions, Philadelphia, April
22–24, 1982, eds. M. Cherry, K. Lande and R.I. Steinberg (Univ. of Pennsylvania, Philadelphia,
1982).
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155. Multiple Muons in the Homestake Underground Detector, M. Cherry, M. Dea-
kyne, K. Lande, C.K. Lee, R.I. Steinberg, B. Cleveland, R. Davis, Jr.and E.J. Fenyves, in
Proc. Workshop on Very High Energy Cosmic Ray Interactions, (Univ. of Pennsylvania, Phila-
delphia, 1982) 278.

156. The Homestake Cosmic Ray Telescope — A Combined Surface Array and
Deep Underground Detector, M. Cherry, I. Davidson, K. Lande, C.K. Lee, E. Marshall
and R.I. Steinberg, in Proc. Workshop on Very High Energy Cosmic Ray Interactions, (Univ. of
Pennsylvania, Philadelphia, 1982) 356.

157. Capabilities and Limitations of Different Types of Detectors, A.L. Grant, J.
Bartelt, E.W. Beier, H. Chen, J. Cobb, P. Doe, S. Heagy, P. Litchfield, P. Oddone, D. Perkins,
L.E. Price, M. Price, B. Saitta, R.I. Steinberg and L. Sulak, in Proc. 1982 Summer Workshop
on Proton Decay Experiments, (Argonne National Laboratory, 1982) 17.

158. The Homestake Tracking Spectrometer, a One-Mile Deep 1400-Ton Liquid
Scintillation Nucleon Decay Detector, M. Cherry, I. Davidson, K. Lande, C.K. Lee, E.
Marshall, R.I. Steinberg, B. Cleveland, R. Davis, Jr. and D. Lowenstein, in Proc. 1982 Summer
Workshop on Proton Decay Experiments, (Argonne National Laboratory, 1982) 150.

159. Other Physics Experiments at the Homestake Mine, M. Cherry, I. Davidson, K.
Lande, C.K. Lee, E. Marshall, R.I. Steinberg, B. Cleveland, R. Davis, Jr. and D. Lowenstein, in
Proc. 1982 Summer Workshop on Proton Decay Experiments, (Argonne National Laboratory,
1982) 300.

160. Beyond Proton Decay: Other Physics Possibilities with the Homestake Nu-
cleon Decay Detectors, M. Cherry, I. Davidson, K. Lande, C.K. Lee, E. Marshall and R.I.
Steinberg, Workshop on Underground Science, Los Alamos National Laboratory, September
1982.

161. The Gallium Solar Neutrino Detector, The Gallium Solar Neutrino Collaboration,
Workshop on Science Underground, Los Alamos National Laboratory, September 1982.

162. Beyond Proton Decay: Other Physics Possibilities with the Homestake Nu-
cleon Decay Detectors, M. Cherry, I. Davidson, K. Lande, C.K. Lee, E. Marshall, R.I.
Steinberg, Science Underground, (AIP Conf. Proc. No. 96, American Institute of Physics, New
York, 1983) 248.

163. The Gallium Solar Neutrino Detector, The Gallium Solar Neutrino Collaboration,
Science Underground, (AIP Conf. Proc. No. 96, American Institute of Physics, New York,
1983) 88.

164. Review of Decay-Mode-Insensitive Searches for Nucleon Decay, R.I. Steinberg,
ICOMAN ’83, (Laboratori Nazionali di Frascati, Italy, 1983) 120.

165. Physics Opportunities with the Homestake Large Area Scintillation Detec-
tor, M. Cherry, I. Davidson, K. Lande, C.K. Lee, E. Marshall, R.I. Steinberg, B. Cleveland, R.
Davis, Jr.and D. Lowenstein, ICOMAN ’83, (Laboratori Nazionali di Frascati, Italy, 1983) 133.

166. The Homestake Cosmic Ray Telescope, M. Cherry, I. Davidson, K. Lande, C.K. Lee
and R.I. Steinberg, in Proc. Workshop on High Energy Cosmic Ray Interactions, ed. T.K.
Gaisser (Univ. of Utah, Salt Lake City, 1983) 164.

167. Monopole Search and Neutrino Astrophysics with Liquid Scintillation De-
tectors, K. Brown, M.L. Cherry, S. Corbato, I. Davidson, D. Kieda, K. Lande, C.K. Lee
and R.I. Steinberg, in Low Energy Tests of Conservation Laws in Particle Physics, (AIP Conf.
Proceedings No. 114, American Institute of Physics, New York, 1984) 136.
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168. Monopole Search and Neutrino Astrophysics with Liquid Scintillation De-
tectors, R.I. Steinberg, K. Brown, M. Cherry, S. Corbato, I. Davidson, D. Kieda, K. Lande
and C.K. Lee, Monopole ’83, (Plenum, New York, 1984) 567.

169. Monopoles and the Homestake Underground Scintillation Detector, M. Cherry,
S. Corbato, D. Kieda, K. Lande, C.K. Lee and R.I. Steinberg, Inner Space – Outer Space,
(Fermilab, 1984) 430.

170. The Homestake Large Area Scintillation Detector, M. Cherry, S. Corbato, D.
Kieda, K. Lande, C.K. Lee and R.I. Steinberg, in Neutrino ’84, (Dortmund, 1984).

171. The Homestake Large Area Scintillation Detector and Cosmic Ray Tele-
scope, M. Cherry, S. Corbato, D. Kieda, K. Lande, C.K. Lee and R.I. Steinberg, in Proc. Work-
shop on Cosmic Ray and High Energy Gamma Ray Experiments for the Space Station Era,
(Baton Rouge, 1984) 275.

172. Monopole, Astrophysics and Cosmic Ray Observatory at Gran Sasso, The
MACRO Collaboration, Rice University Meeting of the American Physical Society, March,
1985.

173. The Homestake Large Area Scintillation Detector and Cosmic Ray Tele-
scope, M. Cherry, S. Corbato, D. Kieda, K. Lande, C.K. Lee and R.I. Steinberg, Solar Neutri-
nos and Neutrino Astronomy, (AIP Conf. Proceedings No. 126, American Institute of Physics,
New York, 1985) 32.

174. Multiple Muons in MACRO, The MACRO Collaboration, Proc. 19th Int’l. Cosmic Ray
Conf., La Jolla 8 (1985) 43.

175. Measurement of Neutrino Oscillations in the MACRO Experiment, The
MACRO Collaboration, Proc. 19th Int’l. Cosmic Ray Conf., La Jolla 8 (1985) 128.

176. Search for Stellar Collapse with the MACRO Detector at Gran Sasso, The
MACRO Collaboration, Proc. 19th Int’l. Cosmic Ray Conf., La Jolla 8 (1985) 132.

177. High Energy Neutrino Astronomy with MACRO, The MACRO Collaboration,
Proc. 19th Int’l. Cosmic Ray Conf., La Jolla 8 (1985) 136.

178. Monopole, Astrophysics and Cosmic Ray Observatory at Gran Sasso, The
MACRO Collaboration, Proc. 19th Int’l. Cosmic Ray Conf., La Jolla 8 (1985) 226.

179. Monopole Search Below the Parker Limit with the MACRO Detector at
Gran Sasso, The MACRO Collaboration, Proc. 19th Int’l. Cosmic Ray Conf., La Jolla 8
(1985) 230.

180. MACRO: The Monopole, Astrophysics and Cosmic Ray Observatory, The
MACRO Collaboration, Genesis and Propagation of Cosmic Rays, (1986) 411-426.

181. The MACRO Experiment at the Gran Sasso Laboratory, The MACRO Collab-
oration, in Proc. Eur. Phys. Soc. Conf., (Uppsala, Sweden, 1987).

182. The MACRO Detector, The MACRO Collaboration, in Proc. Workshop on Extra-Solar
Neutrino Astronomy, (Los Angeles, 1987).

183. The MACRO Large-Area Detector for the Gran Sasso Laboratory, The
MACRO Collaboration, Telemark IV Neutrino Workshop, Ashland, WI, March 1987.

184. MACRO, A Large Area Detector at the Gran Sasso Laboratory, The MACRO
Collaboration, Workshop on Non-Accelerator Particle Physics, Rochester, June 1987.

185. The MACRO Large-Area Detector for the Gran Sasso Laboratory, The
MACRO Collaboration, in Neutrino Masses and Neutrino Astrophysics, ed. V. Barger (World
Scientific, Singapore, 1987) 463.
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186. Monopole and Gravitational Collapse Trigger Circuits for the MACRO
Scintillator Subsystem, The MACRO Collaboration, Proc. 20th Int’l. Cosmic Ray Conf.,
Moscow 6 (1987) 334.

187. The MACRO Detector for the Gran Sasso Laboratory, The MACRO Collabora-
tion, Proc. 20th Int’l. Cosmic Ray Conf., Moscow 6 (1987) 500.

188. Design and Performance of the MACRO Liquid Scintillation Detector, The
MACRO Collaboration, Proc. 20th Int’l. Cosmic Ray Conf., Moscow 6 (1987) 504.

189. The Response of Streamer Tubes to Highly Ionizing Particles, The MACRO
Collaboration, Proc. 20th Int’l. Cosmic Ray Conf., Moscow 6 (1987) 507.

190. The Streamer Tubes for the MACRO Experiment at the Gran Sasso Lab-
oratory, The MACRO Collaboration, Proc. 20th Int’l. Cosmic Ray Conf., Moscow 6 (1987)
510.

191. The Track Etch Detector for the MACRO Experiment, The MACRO Collabora-
tion, Proc. 20th Int’l. Cosmic Ray Conf., Moscow 6 (1987) 513.

192. The MACRO Detector for the Gran Sasso Laboratory, The MACRO Collabora-
tion, Second Int’l. Symp. on Underground Physics, Baksan Valley, USSR, August 1987.

193. The GRANDE Facility for the Study of Astrophysical Sources and High
Energy Particle Interactions, The GRANDE Collaboration, in Neutrino Telescopes, ed.
M. Baldo Ceolin (Venice, November 1988) 223.

194. Status Report on the MACRO Experiment at the Gran Sasso Laboratory,
The MACRO Collaboration, in Neutrino Telescopes, ed. M. Baldo Ceolin (Venice, November
1988) 139.

195. The MACRO Detector for the Gran Sasso Laboratory, The MACRO Collabora-
tion, Underground Physics, (NAUKA, Moscow, 1988) 204.

196. Search for Stellar Collapse with the MACRO Detector at Gran Sasso, The
MACRO Collaboration, Proc. Vth Marcel Grossman Meeting, (Perth, Australia, 1988) 1513.

197. GRANDE: An Experiment to Search for Cosmic Gamma Rays and Cosmic
Neutrinos, The GRANDE Collaboration, Int’l. School of Cosmic Ray Astrophysics, Erice,
Italy, April 1988.

198. The Track Etch Detector of the MACRO Experiment, The MACRO Collabora-
tion, Meeting on Nuclear Track Detectors, Lahore, Pakistan, 1988.

199. Neutrino Astronomy with MACRO, The MACRO Collaboration, in Particle Astro-
physics: Forefront Experimental Issues, ed. E.B. Norman (World Scientific, Singapore, 1989)
262.

200. Gamma Ray and Neutrino Detection Experiment (GRANDE), The GRANDE
Collaboration, in Neutrino ’88, eds. J. Schneps et al. (World Scientific, Singapore, 1989) 358.

201. A Novel Approach to Gamma-Ray and Neutrino Astroparticle Physics: The
GRANDE Experiment, The GRANDE Collaboration, Proc. 14th Texas Symp. on Rela-
tivistic Astrophysics, Ann. N.Y. Acad. of Sci. 571 (1989) 631.

202. MACRO Collaboration Meeting Proceedings, ed. R.I. Steinberg (Drexel University,
June 1989).

203. A Large Area Detector for High Energy Gamma Ray and Neutrino Astro-
Particle Physics: GRANDE, The GRANDE Collaboration, Bull. Am. Phys. Soc. 34,
1239 (1989).
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204. The GRANDE Detector, The GRANDE Collaboration, Arkansas Gamma-Ray and Neu-
trino Workshop, Little Rock, AR, May 1989.

205. The MACRO Detector at the Gran Sasso Laboratory, The MACRO Collabo-
ration, in 5th Force – Neutrino Physics, eds. O. Fackler and J. Trân Thanh Vân (Editions
Frontières, Gif-sur-Yvette, France, 1989) 299.

206. First Results From MACRO, The MACRO Collaboration, in Physics at the 100 GeV
Mass Scale, (Stanford, 1989) 507.

207. VHE and UHE Gamma Ray Astronomy with GRANDE, The GRANDE Collab-
oration, Proc. 21st Int’l. Cosmic Ray Conf., Adelaide 2 (1990) 439.

208. Study of the Primary Cosmic Rays at E0 = 1013 − 1016 eV by Simultaneous
Observation of Extensive Air Showers and Underground Muons at the Gran
Sasso Laboratory, The EAS-TOP and MACRO Collaborations, Proc. 21st Int’l. Cosmic
Ray Conf., Adelaide 9 (1990) 331.

209. Simultaneous Observation of Extensive Air Showers and Underground
Muons at the Gran Sasso Laboratory, The EAS-TOP and MACRO Collaborations,
Proc. 21st Int’l. Cosmic Ray Conf., Adelaide 9 (1990) 335.

210. Multiple Muon Physics with the MACRO Detector at Gran Sasso, The
MACRO Collaboration, Proc. 21st Int’l. Cosmic Ray Conf., Adelaide 9 (1990) 356.

211. Single Muon Physics with the MACRO Detector, The MACRO Collaboration,
Proc. 21st Int’l. Cosmic Ray Conf., Adelaide 9 (1990) 371.

212. The GRANDE Detector, The GRANDE Collaboration, Proc. 21st Int’l. Cosmic Ray
Conf., Adelaide 10 (1990) 59.

213. Neutrino Physics with the GRANDE Experiment, The GRANDE Collaboration,
Proc. 21st Int’l. Cosmic Ray Conf., Adelaide 10 (1990) 63.

214. Will GRANDE See Cosmic Neutrinos? Scaling from UHE Gamma Rays,
The GRANDE Collaboration, Proc. 21st Int’l. Cosmic Ray Conf., Adelaide 10 (1990) 71.

215. A Search for Magnetic Monopoles with the MACRO Detector at Gran Sasso,
The MACRO Collaboration, Proc. 21st Int’l. Cosmic Ray Conf., Adelaide 10 (1990) 75.

216. Track-Etch Detector for the MACRO Experiment at Gran Sasso, The MACRO
Collaboration, Proc. 21st Int’l. Cosmic Ray Conf., Adelaide 10 (1990) 252.

217. Overview of the MACRO Detector at the Gran Sasso Laboratory, The MACRO
Collaboration, Proc. 21st Int’l. Cosmic Ray Conf., Adelaide 10 (1990) 256.

218. Search for Stellar Collapse with the MACRO Detector at Gran Sasso, The
MACRO Collaboration, Proc. 21st Int’l. Cosmic Ray Conf., Adelaide 10 (1990) 260.

219. The Study of Cosmic Rays with GRANDE, The GRANDE Collaboration, Proc. 21st
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Collaboration, http://arXiv.org/ abs/hep-ex/9905021, Proc. 26th Int’l. Cosmic Ray Conf., Salt
Lake City, 1999.
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365. Transition Radiation Detector in MACRO, The MACRO Collaboration, http://arXiv.org/
abs/hep-ex/9905018, Proc. 26th Int’l. Cosmic Ray Conf., Salt Lake City, 1999.

366. Search for Magnetic Monopoles with MACRO, The MACRO Collaboration,
http://arXiv.org/ abs/hep-ex/9905023, Proc. 26th Int’l. Cosmic Ray Conf., Salt Lake City,
1999.

367. MACRO as a Telescope for Neutrino Astronomy, The MACRO Collaboration,
http://arXiv.org/ abs/hep-ex/9905020, Proc. 26th Int’l. Cosmic Ray Conf., Salt Lake City,
1999.

368. Moon and Sun Shadowing Observed by the MACRO Detector, The MACRO
Collaboration, http://arXiv.org/ abs/hep-ex/9905026, Proc. 26th Int’l. Cosmic Ray Conf., Salt
Lake City, 1999.

369. Measurement of the Atmospheric Muon Neutrinos with the MACRO De-
tector, The MACRO Collaboration, http://arXiv.org/ abs/hep-ex/9906019, Les Rencontres
de Physique de la Vallee d’Aoste, La Thuile, Italy, March 1999.

370. High Energy Astrophysical Neutrinos at MACRO, The MACRO Collaboration,
Weak Interactions and Neutrinos, Cape Town, 1999.

371. Updated Results from Chooz, The CHOOZ Collaboration, The Identification of Dark
Matter, Feb. 1999, 578-583, Buxton, England, 1998.

372. Neutrino Physics and Astrophysics with the MACRO Detector, The MACRO
Collaboration, http://arXiv.org/ abs/hep-ex/0010055, Chacaltaya Meeting on Cosmic Ray
Physics, La Paz, Bolivia, July 2000.

373. Search for GUT Monopoles and Massive Exotic Particles with MACRO,
The MACRO Collaboration, Frontiers in Particle Astrophysics and Cosmology, San Feliu de
Guixols, Spain, 2000. Nucl. Phys. Proc. Suppl. 95 (2001) 82-85.

374. Atmospheric Neutrino Oscillations in MACRO, The MACRO Collaboration,
http://arXiv.org/ abs/hep-ex/0110021, Int’l Workshop on Neutrino Oscillations, Venice, July
2001.

375. Estimate of the Energy of Upgoing Muons with Multiple Coulomb Scatter-
ing, The MACRO Collaboration, http://arXiv.org/ abs/hep-ex/0105087, NATO Advanced
Research Workshop on Cosmic Radiation, Oujda, Morocco, March 2001.

376. MACRO and the Atmospheric Neutrino Problem, The MACRO Collaboration,
http://arXiv.org/ abs/hep-ex/0101019, 3rd Intl. Workshop on New Worlds in Astroparticle
Physics, 1-3 September 2000, Faro, Portugal.

377. Status Report of the MACRO Experiment for the year 2001, The MACRO
Collaboration, http://arXiv.org/ abs/hep-ex/0206027.

378. Neutrino Physics and Astrophysics with the MACRO Experiment at the
Gran Sasso Lab, The MACRO Collaboration, Brasilian Physical Society, S. Pedro, Brasil,
1-4 September 2002. http://arXiv.org/ abs/hep-ex/0210006.

379. Atmospheric neutrino oscillations with the MACRO detector, The MACRO
Collaboration, Conf. on Physics beyond the Standard Model, Oulu, Finland, 2-7 June 2002,
http://arXiv.org/ abs/hep-ex/0210008.

380. Search for GUT Magnetic Monopoles with the MACRO Experiment at the
Gran Sasso Lab, The MACRO Collaboration, ICHEP 2002 Conference, Amsterdam, 24-31
July 2002, http://arXiv.org/ abs/hep-ex/0210021.
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381. Measurement of the Ratio Double/Single Muon Events as a Function of
Rock Depth with MACRO, The MACRO Collaboration, http://arXiv.org/ abs/hep-
ex/0201017.

382. Use of Coulomb Scattering for Determining Neutrino Energies with MACRO,
The MACRO Collaboration, 27th Intl. Cosmic Ray Conf., Hamburg, Germany 07-15 Aug 2001,
http://arXiv.org/ abs/hep-ex/0201016.

Research Proposals:
383. Proposal for a Large Area Detector Dedicated to Monopole Search, Astro-

physics and Cosmic Ray Physics at the Gran Sasso Laboratory The MACRO
Collaboration, (Boston University, Caltech, Drexel University, Indiana University, Texas A&M
University, University of Michigan, and eight Italian universities and laboratories) November
1984.

384. Proposal to the United States Department of Energy Office of High Energy
Physics for Support of High Energy Physics Research Underground, R.I.
Steinberg, January 1985.

385. Updated Proposal to the Office of High Energy Physics for Support of High
Energy Physics Research Underground, R.I. Steinberg, June 1985.

386. Proposal for a Gallium Solar Neutrino Experiment, Brookhaven National Lab-
oratory, California Institute of Technology, Drexel University, Institute for Advanced Study,
Los Alamos National Laboratory, National Research Council of Canada, Princeton University,
Queen’s University, University of Chicago, University of Washington. September 1985.

387. Request for FY’86 Supplemental Funding for Department of Energy Con-
tract DE-AC02-86ER-40257, High Energy Physics Research Underground,
R.I. Steinberg, May 1986.

388. Proposal for Renewal of Department of Energy Contract DE-AC02-86ER-
40257, Non- Accelerator Particle Physics, R.I. Steinberg, September 1986.

389. Supplemental Proposal to the U. S. Department of Energy for Contract
DE-AC02-86ER-40257, Non-Accelerator Particle Physics, R.I. Steinberg, August
1987.

390. Proposal for Renewal of U. S. Department of Energy Contract DE-AC02-
86ER-40257, Non-Accelerator Particle Physics, R.I. Steinberg, October 1987.

391. Proposal for Development of a Boron Scintillation Detector for the Study
of Solar Neutrinos, R.I. Steinberg and R.S. Raghavan, Drexel University, June 1988.

392. Proposal to Construct the GRANDE Facility for the Study of Astrophysi-
cal Sources and High-Energy Particle Interactions, The GRANDE Collaboration,
(Drexel University, Louisiana State University, Purdue University, University of Arkansas, Lit-
tle Rock, University of California, Irvine, University of Maryland, University of Washington),
August 1988.

393. Proposal for Renewal of U. S. Department of Energy Contract DE-AC02-
86ER-40257, Non-Accelerator Particle Physics, R.I. Steinberg and C.E. Lane, Oc-
tober 1988.

394. Proposal for Renewal of U. S. Department of Energy Contract DE-AC02-
86ER-40257, Non-Accelerator Particle Physics, October 1989.
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395. Proposal to Construct the First Stage of the GRANDE Facility for the
Study of Astrophysical Sources and High-Energy Particle Interactions, The
GRANDE Collaboration, (Drexel University, Louisiana State University, Purdue University,
University of Arkansas, Little Rock, University of California, Irvine, University of Maryland,
University of Washington), March 1990.

396. Proposal for Renewal of U. S. Department of Energy Contract DE-AC02-
86ER-40257, Experimental Particle Physics, R.I. Steinberg and C.E. Lane, August
1990.

397. Borexino at Gran Sasso, Proposal for a Real Time Detector for Low Energy
Solar Neutrinos, The Borexino Collaboration, (AT&T Bell Laboratories, Drexel Univer-
sity, Gran Sasso Laboratory, Milan University, MIT, Pavia University, Princeton University,
Technische Höchschule München, University of Hawaii), August 1991.

398. Proposal for Renewal of U. S. Department of Energy Grant DE-FG02-
91ER40615, Experimental Particle Physics, R.I. Steinberg and C.E. Lane, August
1991.

399. Proposal for Renewal of U. S. Department of Energy Grant DE-FG02-
91ER40615, Experimental Particle Physics, R.I. Steinberg and C.E. Lane, September
1992.

400. Borexino – A Real Time Detector for Low Energy Solar Neutrinos, U.S.
Borexino Collaboration – AT&T Bell Laboratories, Drexel University, MIT, Princeton Univer-
sity, University of California (Berkeley), University of Hawaii, December 1992.

401. CHOOZ Neutrino Oscillation Experiment, Collège de France, Drexel University,
Kurchatov Institute (Moscow), Universitè d’Annecy (France), University of California (Irvine),
University of New Mexico, May 1993.

402. Proposal for Renewal of U. S. Department of Energy Grant DE-FG02-
91ER40615, Experimental Particle Physics, R.I. Steinberg and C.E. Lane, September
1993.

403. Proposal for Renewal of U. S. Department of Energy Grant DE-FG02-
91ER40615, Experimental Particle Physics, R.I. Steinberg and C.E. Lane, August
1994.

404. Proposal for Renewal of U. S. Department of Energy Grant DE-FG02-
91ER40615, Experimental Particle Physics, R.I. Steinberg and C.E. Lane, August
1995.

405. Proposal for Renewal of U. S. Department of Energy Grant DE-FG02-
91ER40615, Experimental Particle Physics, R.I. Steinberg and C.E. Lane, October
1996.

406. Proposal for Renewal of U. S. Department of Energy Grant DE-FG02-
91ER40615, Experimental Particle Physics, R.I. Steinberg and C.E. Lane, October
1997.

407. Proposal for Renewal of U. S. Department of Energy Grant DE-FG02-
91ER40615, Experimental Particle Physics, R.I. Steinberg and C.E. Lane, August
1998.

408. Proposal for Renewal of U. S. Department of Energy Grant DE-FG02-
91ER40615, Experimental Particle Physics, R.I. Steinberg and C.E. Lane, August
1999.
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Technical Reports:

409. MACRO Scintillator Oil and Delivery System, G. Tarlé, R. Heinz and R.I. Steinberg,
MACRO Note 1006/85, June 1985.

410. Non-Accelerator Particle Physics, Progress Report for the Period February
1, 1986 - January 31, 1987, R.I. Steinberg, DOE/ER/40257-001, January 1987.

411. Status Report on the Drexel Long Path Spectrophotometer, N.Ide and R.I.
Steinberg, MACRO Note 1000/87, January 1987.

412. Non-Accelerator Particle Physics, Progress Report for the Period February
1, 1987 - January 31, 1988, R.I. Steinberg, DOE/ER/40257-003, January 1988.

413. Status Report on MACRO Liquid Scintillator Optimization, C. Lane, J. Panetta
and R. I. Steinberg, MACRO Note 1006/88, September, 1988.

414. Design Concepts for Borex, R.S. Raghavan, J.W. Mitchell, E.A. Chandross, B.G. Cortez,
R.I. Steinberg and C.E. Lane, AT&T Report (ATT-BX-88-01), 1988.

415. Non-Accelerator Particle Physics, Progress Report for the Period February
1, 1988 - January 31, 1989, R.I. Steinberg, DOE/ER/40257-004, November 1988.

416. Non-Accelerator Particle Physics, Progress Report for the Period February
1, 1989 - January 31, 1990, R.I. Steinberg and C.E. Lane, DOE/ER/40257-005, January
1990.

417. Non-Accelerator Particle Physics, Final Report for the Period February 1,
1986 - April 30, 1991, R.I. Steinberg and C.E. Lane, DOE/ER/40257-006, August 1991.

418. Non-Accelerator Particle Physics, Progress Report for the Period February
15, 1991 - September 15, 1991, R.I. Steinberg and C.E. Lane, DOE/ER/40615-001,
September 1991.

419. Experimental Particle Physics, Progress Report for the Period Sept. 16,
1991 - Sept. 30, 1992, R.I. Steinberg and C.E. Lane, DOE/ER/40615-002, September
1992.

420. Experimental Particle Physics, Progress Report for the Period October 1,
1992 - Sept. 30, 1993, R.I. Steinberg and C.E. Lane, DOE/ER/40615-003, October 1993.

Seminars and Colloquia:

421. Nuclear Physics with Polarized Deuterons, Yale University, New Haven, CT, May
10, 1966.

422. Parity Conservation in Strong Interactions, Yale University, New Haven, CT, Febru-
ary 7, 1968.

423. The D(d,p)T Reaction with Polarized Deuterons, Lawrence Radiation Laboratory,
Livermore, CA, June 11, 1968.

424. Study of the D(d,p)T Reaction Using Polarized 190 KeV Deuterons, Yale
University, New Haven, CT, February 16, 1969.

425. Decay of Polarized Neutrons, Yale University, New Haven, CT, February 10, 1971.

426. Polarized Neutron Decay and Time Reversal Invariance, Institut Laue-Langevin,
Grenoble, France, April 25, 1972.
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427. Gamma Ray Asymmetry in Radiative n-p Capture of Polarized Neutrons,
Institut Laue-Langevin, Grenoble, France, March 16, 1973.

428. T Invariance in Polarized Neutron Beta Decay, Princeton University, Princeton,
NJ, May 7, 1974.

429. T Invariance in Polarized Neutron Beta Decay, Yale University, New Haven, CT,
October 25, 1974.

430. L’Électron et le Proton Sont-Ils Vraiment Stables?, Institut des Sciences Nucléaires,
Grenoble, France, July 11, 1975.

431. Is the Electron as Stable as You Think?, Princeton University, Princeton, NJ, Novem-
ber 4, 1975.

432. T Invariance in Polarized Neutron Beta Decay, University of Pennsylvania, Phila-
delphia, PA, January 27, 1976.

433. Projects and Prospects in Long Range Neutrino Physics –or– There’s More
to a Gold Mine than Gold, University of Pennsylvania, Philadelphia, PA, December 1,
1977.

434. Neutrino Astrophysics, University of Pennsylvania, Philadelphia, PA, September 30, 1978.

435. The Search for Cosmic Neutrinos, Swarthmore College, Swarthmore, PA, November
29, 1978.

436. Baryon Decay: Experiment, University of Pennsylvania, Philadelphia, PA, October 6,
1979.

437. Nucleon Stability, Johns Hopkins University, Baltimore, MD, March 5, 1980.

438. Proton Decay Experiments, University of Pennsylvania, Philadelphia, PA, October 25,
1980.

439. The Rise and Fall of Baryon Conservation, University of Pennsylvania, Philadelphia,
PA, February 11, 1981.

440. The Homestake Water Čerenkov Nucleon Decay Experiment, University of
Pennsylvania, Philadelphia, PA, November 1981.

441. The Search for Proton Decay, Yale University, New Haven, CT, January 29, 1982.

442. Results from the Homestake Proton Decay Search, United States Department of
Energy, Germantown, MD, November 9, 1982.

443. The Homestake Tracking Spectrometer Proposal, United States Department of
Energy, Germantown, MD, November 10, 1982.

444. The Homestake Program: Proton Decay, University of Pennsylvania, Philadelphia,
PA, November 12, 1982.

445. The Status of Proton Decay Experiments, City University of New York, New York,
NY, December 15, 1982.

446. Extraterrestrial Neutrino Detection at the Homestake Underground Labo-
ratory, University of Pennsylvania, Philadelphia, PA, November 4, 1983.

447. Monopole Search and Neutrino Astrophysics with Liquid Scintillation De-
tectors, University of Kansas, Lawrence, KS, February 13, 1984.

448. Particle Physics and Astrophysics with Large Underground Detectors, Drexel
University, Philadelphia, PA, February 23, 1984.

449. Status of the Homestake Monopole Search, Indiana University, Bloomington, IN,
March 6, 1984.
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450. Searching for the Grand Unified Monopole, Los Alamos National Laboratory, Los
Alamos, NM, April 4, 1984.

451. The Great Monopole Hunt — Why and How?, Indiana University, Bloomington,
IN, June 13, 1984.

452. The Great Monopole Hunt — Why and How?, University of South Carolina, Co-
lumbia, SC, September 6, 1984.

453. Recent Results from the Homestake Large Area Scintillation Detector, Texas
A & M University, College Station, TX, October 9, 1984.

454. MACRO, A New Eye on the Cosmic Ray Universe, Carleton University, Ottawa,
Ontario, September 23, 1985.

455. Searching for Magnetic Monopoles, Drexel University, Philadelphia, PA, April 15,
1986.

456. Double Beta Decay?, Drexel University, Philadelphia, PA, February 24, 1987.

457. Borex: A New Key to the Enigma of Solar Neutrinos, Drexel University, Phila-
delphia, PA, May 26, 1988.

458. Borex: A New Key to the Enigma of Solar Neutrinos, Rutgers University, New
Brunswick, NJ, October 31, 1988.

459. Status Report on Borex, the Boron Solar Neutrino Experiment, Drexel Uni-
versity, Philadelphia, PA, December 7, 1988.

460. Borex, A Liquid Scintillation Solar Neutrino Experiment, Caltech, Pasadena,
CA, May 9, 1989.

461. The Borexino Counting Test Facility, United States National Science Foundation,
Washington, DC, November 26, 1991.

462. The PERRY Experiment, a Long Baseline Reactor Neutrino Oscillation
Search, Yale University, New Haven, CT, January 21, 1992.

463. The PERRY Experiment, Los Alamos National Laboratory, Los Alamos, NM, April 7,
1992.

464. PERRY: A Long Baseline Reactor Neutrino Oscillation Experiment and
Solar Neutrino Detector, Lawrence Berkeley Laboratory, Berkeley, CA, May 22, 1992.

465. CHOOZ and PERRY: Long Baseline Reactor Neutrino Oscillation Experi-
ments, Drexel University, Philadelphia, PA, April 22, 1993.

466. Neutrino Oscillations, Presentation to the Japan Society for the Promotion of Science,
Drexel University, Philadelphia, PA, May 12, 1993.

467. The Mass of the Neutrino, Senior physics class, Friends Central School, Merion, PA,
May 26, 1994.

468. Review of the Solar Neutrino Situation, Drexel University, Philadelphia, PA, June
10, 1994.

469. Search for Neutrino Oscillations at a Nuclear Reactor, University of Delaware,
Newark, DE, October 13, 1994.

470. Weighing the Neutrino, Drexel University, Philadelphia, PA, May 16, 1996.

471. Initial Results from the CHOOZ Neutrino Oscillation Experiment, SUNY,
Stony Brook, NY, December 4, 1997.

472. Review of Reactor Neutrino Oscillation Experiments, Oxford University, UK,
October 13, 1998.
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473. Review of Reactor Neutrino Oscillation Experiments, Rutherford Laboratory, UK,
October 14, 1998.

474. The CHOOZ Experiment, University of Pennsylvania, December 1, 1998.
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Literature Citations:

Total known number of citations exceeds 6885. Some of the most frequently cited works are the
following:

NUMBER OF PUBLICATION
CITATIONS

1695 Limits on Neutrino Oscillations from the Chooz Experiment,
Phys. Lett. 466, 415 (1999).

1158 Search for Neutrino Oscillations on a Long Baseline at Chooz
Eur. Phys. J. C27:331-374,2003.

1040 Initial Results from the Chooz Long Baseline Reactor Neutrino
Oscillation Experiment, Phys. Lett. 420, 397 (1998).

518 Measurement of the Atmospheric Neutrino Induced Upgoing Muon
Flux Using MACRO, Phys. Lett. 434, 451 (1998).

266 Matter Effects in Upward Going Muons and Sterile Neutrino Oscillations,
Phys. Lett. B517, 59-66 (2001).

185 Measurements of Atmospheric Muon Neutrino Oscillations,
Eur.Phys.J.C36, 323-339 (2004).

158 First Supermodule of the MACRO Detector at Gran Sasso,
Nucl. Instrum. Meth. A324, 337 (1993).

153 Atmospheric Neutrino Oscillations From Upward Through Going Muons,
Phys.Lett.B566:35-44,2003.

149 Atmospheric Neutrino Flux Measurement Using Upgoing Muons,
Phys. Lett. B357 481-486 (1995).

138 Vertical Muon Intensity Measured with MACRO at
the Gran Sasso Laboratory, Phys.Rev.D52:3793-3802,1995.

134 Low-Energy Atmospheric Muon Neutrinos in MACRO
Phys. Lett. B478, 5-13 (2000).

132 Final Results of Magnetic Monopole Searches with the MACRO Experiment.
Eur.Phys.J.C25, 511-522 (2002).

126 Limits on Dark Matter WIMPs Using Upward Going
Muons in the MACRO Detector, Phys.Rev.D60:082002,1999.

119 Neutrino Astronomy with the MACRO Detector,
Astrophys.J.546, 1038-1054 (2001).
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70 Seasonal Variations in the Underground Muon Intensity as Seen by MACRO,
Astropart.Phys. 7 (1997) 109-124 .

69 The MACRO Detector at Gran Sasso.
Nucl.Instrum.Meth.A486, 663-707 (2002).

62 Search for Diffuse Neutrino Flux from Astrophysical Sources with MACRO,
Astropart.Phys. 19 (2003) 1-13.

57 The MACRO Detector at the Gran Sasso Laboratory, Nucl. Instrum.
Meth. A264 18 (1988).

54 Test of Baryon Conservation: A New Limit on the Nucleon Lifetime
Lifetime, Phys. Rev. Lett. 47, 1507 (1981).

42 The Observation of Upgoing Charged Particles Produced by Muons
Astropart.Phys.9:105-117,1998.

41 Atmospheric Neutrino Induced Muons in the MACRO Detector,
Nucl.Phys.Proc.Suppl.77:117-122,1999.

39 Measurement of the Decoherence Function with
the MACRO Detector at Gran Sasso, Phys.Rev.D46:4836-4845,1992.

37 Study of the Ultrahigh-energy Primary Cosmic
Ray Composition with the MACRO Experiment, Phys.Rev.D46:895-902,1992.

27 Decay Mode Independent Tests of Nucleon Stability, Proc. Int’l. Conf.
on Neutrino Physics and Neutrino Astrophysics, Baksan Valley,
USSR, June 1977 (Nauka, Moscow, 1978) 2, 321.

27 New Experimental Limit on T Invariance in Polarized Neutron Beta
Decay, Phys. Rev. Lett. 33, 41 (1974).

26 Experimental Test of Charge Conservation and the Stability of the Electron,
Phys. Rev. D12, 2582 (1975).

21 Nucleon Stability: A Geochemical Test Independent of Decay Mode,
Science 197, 989 (1977).

17 Search for a Nonzero Triple-Correlation Coefficient and New Experimental
Limit on T Invariance in Polarized Neutron Beta Decay,
Phys. Rev. D13, 2469 (1976).
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Teaching:

Drexel University (1984-1995):

Academic year 1994–1995 Winter: PHY212, Modern Physics, (course director and
lecturer) Graduate student research supervised – 3 students Cosupervised Ph.D. dissertation, M.
Mittelbrunn, Search for Fast Magnetic Monopoles with the MACRO Detector, Drexel University,
1995.

Academic year 1994–1995 Fall: PHY212, Modern Physics, (course director and lec-
turer) Graduate student research supervised – 3 students

Academic year 1993–1994 Fall: PHY212, Modern Physics, PHY750, Graduate Introduc-
tory Particle Physics, Winter: PHY222, Modern Physics for Physics Majors, (course di-
rector and lecturer) Spring: PHY211, Electricity and Magnetism, (two sections) Graduate student
research supervised – 4 students

Academic year 1992–1993 Fall: PHY211, Electricity and Magnetism, (two sections) Win-
ter: PHY222, Modern Physics for Physics Majors, (course director and lecturer) Spring:
PHY112, Waves and Optics, (two sections) Undergraduate student research supervised – 2 students
Graduate student research supervised – 3 students

Academic year 1991–1992 Fall: N708, Electricity and Magnetism, (two sections) Winter:
N709, Modern Physics (one section) and N719, Modern Physics for Physics Majors,
(course director and lecturer) Spring: N707, Mechanics, (three sections) Undergraduate student
research supervised – 1 student Graduate student research supervised – 2 students

Academic year 1990–1991 Fall: N708, Electricity and Magnetism, (two sections) Winter:
N709, Modern Physics (one section) and N719, Modern Physics for Physics Majors,
(course director and lecturer) Spring: N708, Electricity and Magnetism, (two sections) Undergrad-
uate student research supervised – 1 student Graduate student research supervised – 2 students

Academic year 1989–1990 Fall: N707, Waves and Optics, (two sections) Winter: N709, Modern
Physics (one section) and N719, Modern Physics for Physics Majors, (course direc-
tor and lecturer) Spring: N708, Electricity and Magnetism, (two sections) Undergraduate student
research supervised – 1 student Graduate student research supervised – 2 students

Academic year 1988–1989 Fall: N709, Modern Physics, (two sections) Winter: N709, Modern
Physics, (course director and lecturer) Spring: N708, Electricity and Magnetism, (two sections)
Undergraduate student research supervised – 3 students

Academic year 1987–1988 Fall: N709, Modern Physics, (two sections) Winter: N709, Modern
Physics, (two sections) Spring: N709, Modern Physics, (one section, course director and lecturer)
Graduate student research supervised – 1 student

Academic year 1986–1987 Fall: N709, Modern Physics, (two sections) Winter: N709, Modern
Physics, (two sections) Spring: N709, Modern Physics, (one section, course director) Graduate
student research supervised – 2 students

Academic year 1985–1986 Fall: N711, Introductory Physics, (two sections) Winter: N708, In-
troductory E & M, (two sections) Spring: N709, Modern Physics, (two sections, course co-director)

Academic year 1984–1985 Fall: N711, Introductory Physics, (two sections) Winter: N711, In-
troductory Physics, (one section) N712, Introductory Physics, (one section) Spring: N709,
Modern Physics, (two sections)
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University of Pennsylvania:

1980-1982

Cosupervised Ph.D. dissertation, M. Deakyne, Search for Neutrino Bursts with the Home-
stake Water Cerenkov Detector, University of Pennsylvania, 1982.

Spring 1981

Physics 504: Introduction to Astrophysics
First year graduate level lecture course surveying the entire field of astrophysics and cos-
mology.

Fall 1980

Physics 251: Topics in Modern Physics
Advanced undergraduate lecture course for non-majors surveying nuclear and particle
physics with emphasis on topics of current interest.

Fall 1977

Physics 151: Introductory Physics
Large lecture course (approximately 85 students) in elementary physics for engineering and
science majors based on Halliday & Resnick, Fundamentals of Physics, Vol. 1. Mechanics
and Heat.

University of Maryland:

Spring 1975 and Spring 1976

Physics 161: General Physics
Large lecture course (approximately 250 students) in elementary physics for engineering and
science majors based on Halliday & Resnick, Fundamentals of Physics, Vol. 1. Mechanics
and Particle Dynamics.

Fall 1974 and Fall 1975

Physics 262: General Physics
Large lecture course (approximately 250 students) in elementary physics for engineering
and science majors based on Halliday & Resnick, Fundamentals of Physics, Vol. 2. Ther-
modynamics and Electromagnetism.

Yale University:

Spring 1970 and Spring 1971

Physics 14: Introductory Physics
Elementary course in physics, based on Sears & Zemansky, Modern University Physics.
Electricity, Magnetism and Modern Physics.

Fall 1969 and Fall 1970

Physics 12: Introductory Physics
Elementary course in physics, based on Sears & Zemansky, Modern University Physics.
Mechanics and Heat.

Fall 1969

Physics 104A: Introduction to Experimental Atomic Physics
First year graduate lecture and laboratory course covering atomic spectroscopy, relativistic
electron theory, fine and hyperfine structure of atoms, Zeeman and Stark effects, atomic
beams, optical pumping and lasers.
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14. Organized major international MACRO experiment collaboration meeting at Drexel (1989).
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16. Enlisted outstanding physicist from AT&T Bell Labs as Research Professor (R.S. Raghavan,
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19. Brought overhead to University, College and Department on more than $2M in external
funding.
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20. National Science Foundation, proposal referee.

21. U.S. Department of Energy, proposal referee.

22. International Science Foundation, proposal referee.

23. Particle Data Project, consultant on stable particles.

24. Physical Review, particle physics reviewer.

25. Physical Review Letters, particle physics reviewer.

26. SCIENCE magazine, nuclear and particle physics reviewer

27. Published 190 book and journal articles, presented 35 invited talks, together with 102
contributed papers, more than 23 proposals, more than 12 technical reports, and 52 pro-
fessional colloquia and seminars.

28. Cited in the literature more than 6885 times.

29. Thesis Defense Committee (M. Mittelbrunn, Feb. 1995).
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