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1992 The Physics of Waves
(Prentice-Hall, Inc., Englewood Cliffs, NJ)
Now available on my web page.

Student Theses

1. Quantum Bound States in a Color-Confined Theory by William N. Celmaster, June 1977.
2. Calculations in Quark Models by Edward Henry Farhi, April 1979.
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17. Family Structure of Quarks and Leptons by Michael Sup Shin, May 1985.

18. The Composite Higgs Mechanism by David Benjamin Kaplan, May 1985.
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Effective Field Theories for Low Energy Physics by Andrew Glen Cohen, May 1986.
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Light Composite Fermions by David Ariel Kosower, May 1986.

Consequences of Supersymmetry by Donald Arthur Spector, October 1986.

Applications of Effective Lagrangian by Jonathan Maitland Flynn, May 1987.

Composite Technicolor Standard Models by R. Sekhar Chivukula, May 1987.

Enhancing The Standard Model by Lisa J. Randall, May 1987.

Electroweak and Flavor Symmetry Breaking by Elizabeth Helen Simmons, May 1990.

Real and Imaginary Strong Interactions by Junegone Chay, May 1990.

The Heavy Quark Effective Field Theory by Adam Frederick Falk, May 1991.

Symmetries and Strong Interactions by Michael Eric Luke, May 1991.

Effective Quantum Field Theories by Peter Leslie Cho, May 1992.

Symmetries, Anomalies and Effective Field Theory by Vineer Bhansali, September 1992.
Effective Field Theory Calculation of the W and Z Masses by Anemarie DeYoung, April 1993.
Effective Field Theory and the Signatures of New Physics by Christopher Carone, June 1994.
Effective Field Theories with Instantons by Samuel Osofsky, June 1994.

Matching Calculation and Massless Composite Particles by Chia-Hung Vincent Chang, June 1995.
Topics in Effective Field Theories by Lev Kaplan, June 1996

Topics in High Energy Phenomenology by David Joseph Morin, June 1996.

Methods in QCD and Non-Perturbative Physics by Dean Junyuel Lee, June 1998.
Reparametrization Invariance in Heavy Quark Effective Field Theory by Matt Mclrvin, June 1998.

An S3 Symmetry of Non-Relativistic Quark Models and a Top Quark Seesaw model by Hael Switzer
Collins, June 1999.

Chiral orbifold construction of field theories with extra dimensions by Girma Hailu, June 2003.
Topics in Little Higgs physics by Spencer Chang, June 2004.

Physics of Conformal Field Theories by Yevgeny Kats, June 2010.

Light-Shell Theory Foundations by Greg Kestin, May 2014

An Effective Theory on the Light Shell by Aqil Sajjad, May 2015



Some Research Accomplishments in Particle Theory:

e Constructed the SU(5) grand unified theory, with Glashow. Unity of all Elementary Particle Forces,
(with S. L. Glashow), Phys. Rev. Lett. 32 438 (1974).

e Constructed the SO(10) grand unified theory. H. Georgi, in Particles and Fields - 1974, Proc. of the
meeting of the APS Division of Particles and Fields, Williamsburg, Virginia, ed. by CE Carlson
(AIP, New York, 1975), p. 575.

e Developed the theory of coupling constant renormalization in GUTs, with Quinn and Weinberg.
Hierarchy of Interactions in Unified Gauge Theories, (with H. Quinn and S. Weinberg), Phys. Rev.
Lett. 33 451 (1974).

e Did one of the first calculations of QCD radiative corrections, with Appelquist. e™ e~ Annihilation in
Gauge Theories of Strong Interactions, (with T. Appelquist), Phys. Rev. D8 4000 (1973).

e Developed the modern QCD-motivated quark model, understood the >:-A mass difference as the
result of the quark mass dependence of color-magnetism, and correctly predicted the masses of the
low-lying charmed particles, with De Rujula and Glashow. Hadron Masses in a Gauge Theory, (with
A. De Rujula and S. Glashow), Phys. Rev. D12 147 (1975).

e Developed the theory and did one the first phenomenological analyses of scaling violation in deep
inelastic lepton-hadron scattering, with Politzer, and De Rujula and Politzer. Electroproduction
Scaling in an Asymptotically Free Theory of Strong Interactions, (with H. David Politzer), Phys.
Rev. D9 416 (1974); Demythification of Electroproduction Local Duality and Precocious Scaling,
Annals of Physics 103 315 (1977).

e Developed the idea of Gluon fusion for Higgs production, with Glashow, Machacek, and
Nanopoulos. Higgs Bosons from Two Gluon Annihilation in Proton-Proton Collisions, (with S. L.
Glashow, M. Machacek, and D. V. Nanopoulos), Phys. Rev. Lett. 40 692 (1978).

e Helped develop the modern theory of perturbative QCD, with Politzer and others. Clean Tests of
QCD in i — P Scattering, (with H. D. Politzer), Phys. Rev. Lett. 40 3 (1978); Perturbation Theory
and the Parton Model in QCD, (with R. K. Ellis, M. Machacek, H. D. Politzer, and G. G. Ross),
Nucl. Phys. B152 285 (1979).

e Helped develop the modern view of effective field theories. Effective Field Theory, in Annual
Review of Nuclear and Particle Science, ed. J. D. Jackson, vol. 43, 209 (1994)

e Constructed an SU(5) GUT with softly broken supersymmetry, with Dimopoulos. This work laid
the foundation for the supersymmetric standard model and predicted sin? # in agreement with
present day precise tests. Softly Broken Supersymmetry and SU(5), (with S. Dimopoulos), Nucl.
Phys. B193, 150 (1981).

e Developed the chiral quark model, with Manohar. Chiral Quarks and the Nonrelativistic Quark
Model, (with A. Manohar), Nucl. Phys. B234, 189 (1984).



e Developed the theory of composite Higgs bosons, with Kaplan and Dimopoulos. SU(2)x U(1)
Breaking by Vacuum Misalignment, (with D. Kaplan), Phys. Lett. 136B, 183 (1984); Composite
Higgs Scalars, (with D. Kaplan and S. Dimopoulos), Phys. Lett. 136B, 187 (1984).

e Constructed simple composite models with massless fermions. A Tool Kit For Builders of
Composite Models, Nuclear Physics B266, 274 (1986).

e Constructed technicolor models without flavor-changing neutral current problems, with Chivukula
and Randall. A Composite Technicolor Standard Model of Quarks, (with R.S. Chivukula and L.
Randall) Nucl. Phys. B292, 93 (1987).

e Developed the heavy quark effective field theory. An Effective Field Theory for Heavy Quarks at
Low Energies, Phys. Lett. B240, 447 (1990).

e Found a class of 4-dimensional field theories in which extra dimensions arise dynamically, providing
a new slant on the meaning of space. (De)constructing dimensions, (with N. Arkani-Hamed and
A.G. Cohen) Phys. Rev. Lett. 86, 4757 (2001).

e Constructed the first “little higgs” model, in which the Higgs boson is a pseudo-Goldstone boson
without fine tuning. Electroweak symmetry breaking from dimensional deconstruction, (with N.
Arkani-Hamed and A.G. Cohen) Phys. Lett. B513, 232 (2001).

e Suggested a way of searching for scale invariant matter not describable in terms of particles in
“Unparticle physics,” Phys. Rev. Lett. 98 (2007) 221601, hep-ph/0703260; “Another Odd Thing
About Unparticle Physics,” Phys. Lett. B650 (2007) 275278, arXiv:0704.2457 [hep-ph]
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