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Summary of Main Research Accomplishments (Numbers refer to publication list
of > 300 refereed articles)

My work has been cited more than 15,500 times (h number = 62) according to Google
Scholar Citations, and more than12,630 times , h=56 on hepinspire.
http://scholar.google.com/citations?user=3br2__AAAAAJ

e Provided the formal and computational tools necessary to analyze pion—nucleus re-
actions|3,6,13,14]. Wrote the program used to analyze virtually all of LAMPF pion-
nucleus inelastic scattering data, clarified the role of nucleon-nucleon correlations in
pion-nucleus double charge exchange reactions, and introduced what became known
as the Miller-Spencer correlation function used in calculations of parity-violating
nuclear matrix elements[13].

e Originated and applied the cloudy bag model of hadrons [39,42,47,71] a model that
explained the neutron electric form factor, the true nature of the Delta resonance,
and the M1 radiative decays of mesons. Prediction [89] of the rate for pseudovector D
meson to decay into a pseudoscalar D and a pion verified in a 2000 CLEO experiment.

e Unveiled and computed the charge symmetry breaking part of the neutron-proton
force that was subsequently observed in experiments at TRIUMF and IUCF in a
series of papers:[4,27,36,57,87,103,201] Introduced the quark-based definition (up-
down quark mass difference) of charge symmetry[103]. Participated in the first
experimental observation of the dd — am® reaction[201]. The most recent work
on charge symmetry breaking in pion production has recently been highlighted in
Science News, Nature, CERN Courier, and Physics World. It was also rated the
#49 top science story in 2003 by Discover magazine.

e Showed that the nuclear Drell Yan process could be used to probe the nuclear an-
tiquark distribution[67,75]. A popular account is given in a LANL Physics Div.
Progress Report, 1997-1998. Showed[204] how the chiral soliton model leads to
nuclear saturation, explains the EMC effect and Drell-Yan data and predicts modi-
fications of the nucleon electromagnetic form factor[209].

e Our 1989 prediction[100] of the parity violating proton-proton total cross section
verified in an 2001 experiment at TRIUMF.

e Connected the strong coupling limit of QCD and nuclear physics [96].

e Established the tools required to accurately compute the effects of color trans-
parency|[113,123,126,128], including establishing equivalence of the hadron matrix
element and quantum diffusion approaches to small-sized wave packet expansion.
Prediction[131] of A-dependence of di-jet production in coherent pion-nucleus re-
actions made in 1993 was confirmed by experiments in 1999. QCD basis of the
prediction elucidated [169,179]. Prediction of color transparency effects in electro-
production of pions [220] participation in the experimental verification [230].



Applied chiral perturbation theory to explain the threshold production of neutral
pions in proton—proton collisions[150,153]

Developed light front field theory for nuclear physics[155,157,165,166]. Showed how
to recover of rotational invariance[162].

Predicted [151] a rapid decrease of the elastic electric form factor observed recently
at Jlab, provided a qualitative explanation [188], described all electromagnetic form
factors [192], and introduced spin-dependent density operators to exhibit the non-
spherical shape of the proton[200]. Later it was realized that these operators corre-
spond to specific TMDs and GPDs. Lattice calculations verified this non-spherical
nature of the proton’s density. This work received a lot of attention in the popular
press including the NY Times and USA Today.

Used model-independent techniques to show that the charge density at the center
of the neutron is negative [228], and that the magnetization density of the proton
extends further than its charge density [232]. Showed that the non-spherical shape of
the proton could be measured [231] in terms of a transverse momentum distribution.
Predicted that medium modifications enhance the neutron ratio Gg/Gys. [239]

Originated a quantum mechanical treatment of HBT correlations that showed that
RHIC data was consistent with the presence of a chiral phase transition [211]. This
work was discussed in the Wall St. Journal and was selected to be the subject of a
column in Nature published by F. Wilczek.

Entered into biophysics. Derived a new model in which free energy distributions
account for the properties of protein interaction networks [221,223].

Entered into atomic physics by calculating a variety of nucleon structure effects to
improve the accuracy of the extraction of the proton radius from muonic atom data.
[251,255,264,265]. Provided a testable hypothesis to explain the difference between
radii extracted from muonic and electronic hydrogen experiments [264]. Tested the
hypothesis of the existence of a new scalar boson that accounts for the extant data,
and found ways to search for it [290,292,294,309]. Presented a unified approach to
understanding the meaning of the proton radius [303]

Found new limits on the the nucleon strangeness ss content, and its effect on super-
novae explosions | 280,288].

Found a new way to discuss color charge distributions of the proton [306].
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(1979) (with C.Y. Cheung and E.M. Henley).
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E.M. Henley).

“Pion-Nucleon Scattering in the Brown-Rho Bag Model,” Phys. Lett. B91, 192
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Nucl. Phys. A340, 367 (1980).



Publications—Refereed Journals -3- Gerald A. Miller

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

“Relativistic Kinematics for Elastic Pion-Nucleus Scattering,” Phys. Rev. C 21,
1472 (1980) (with D.J. Ernst).
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(1980) (with E.M. Henley).
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“Flux Tube Rearrangement and Meson-Meson Scattering,” Phys. Rev. D 37, 2431
(1988).

“Deep Inelastic Scattering in a Modified Bag Model,” Phys. Rev. D 38, 48 (1988)
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“New Directions in Theory,” Nucl. Phys. A508, 561c (1990).
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“Comment on Quark-Meson Coupling Model for Baryon Wave Functions and Prop-
erties,” Phys. Rev. D 43, 288 (1991) (with A.W. Thomas).
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Rev. C 43, 1958 (1991) (with H. Jung).
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“Parity Violation in Elastic Electron-deuteron Scattering: Light-front Dynamics,”
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