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Research Interests

My research includes the study of both nuclear reactions and nuclear
structure. In recent years | have pursued these two areas using invariant-
mass spectroscopy. In particular, in collaborations using a number of
charged-particle detector arrays, the continuum spectroscopy of light proton-
rich nuclei has been studied, with emphasis on prompt ground-state two-
proton emission for systems beyond the proton drip line. These studies have
evolved to follow the transition from prompt to sequential two-proton decay
by studying the decay of the excited states of these systems. Effort has also
been spent in understanding the strong spin-alignment observed in inelastic
scattering at intermediate energy which has application for g-factor
measurements and the structure of continuum states close to decay
thresholds. In addition to this invariant-mass work, | am involved both
experimentally and theoretically in understanding correlations in ground-
state nuclei using the dispersive optical model approach, which constrains
the self-energy of nucleons within the nucleus and allows us to predicts the
magnitude of neutron skins which have important applications for neutron
star physics. Experimentally this requires neutron and proton elastic
scattering data, reaction and total cross sections which has led to
experimental programs at a number of laboratories.
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e 1/1/1992-12/31/1992 Studies of Complex Fragment Emission in Heavy-lon
Reactions,L.G. Sobotka and R.J. Charity, Department of Energy, Division of
Nuclear Physics, Co principle investigator

e 1/1/1993-12/31/1995 Studies of Complex Fragment Emission in Heavy-lon
Reactions, L.G. Sobotka and R.J. Charity, Department of Energy, Division of
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e 1/1/1996-12/31/1998 Studies of Complex Fragment Emission in Heavy-lon
Reactions, L.G. Sobotka and R.J. Charity, Department of Energy, Division of
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e 1/1/1999-12/31/2001 Studies of Complex Fragment Emission in Heavy-lon
Reactions, L.G. Sobotka and R.J. Charity, Department of Energy, Division of
Nuclear Physics, Co principle investigator

e 2000-2002 Brachytherapy Dosimetry Using Plastic Scintillators, J. Williamson,
L.G. Sobotka, R.J. Charity, W. Binns and P. Gibbons, National Institutes of
Health and National Cancer Institute, Co investigator.



e 1/1/2002-12/31/2004 Studies of Complex Fragment Emission in Heavy-lon
Reactions, L.G. Sobotka and R.J. Charity, Department of Energy, Division of
Nuclear Physics, Co principle investigator

e 1/1/2005-12/31/2007 Studies of Complex Fragment Emission in Heavy-lon
Reactions, L.G. Sobotka and R.J. Charity, Department of Energy, Division of
Nuclear Physics, Co principle investigator

e 1/1/2008-12/31/2010 Studies of Complex Fragment Emission in Heavy-lon
Reactions, L.G. Sobotka and R.J. Charity, Department of Energy, Division of
Nuclear Physics, Co principle investigator

e 1/1/2011-12/31/2013 Studies of Complex Fragment Emission in Heavy-lon
Reactions, L.G. Sobotka and R.J. Charity, Department of Energy, Division of
Nuclear Physics, Co principle investigator

e 1/1/2014-12/31/2016 Studies of Complex Fragment Emission in Heavy-lon
Reactions, L.G. Sobotka and R.J. Charity, Department of Energy, Division of
Nuclear Physics, Co principle investigator

e 1/1/2017-12/31/2019 Studies of Complex Fragment Emission in Heavy-lon
Reactions, L.G. Sobotka and R.J. Charity, Department of Energy, Division of
Nuclear Physics, Co principle investigator
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L.G. Moretto, Nuclear Instruments and Methods A269 (1988) 580-584.



15) Incomplete Fusion and Complex Fragment Emission: A Continuum of Isotropic
Sources, N. Colonna, R.J. Charity, D.R. Bowman, M.A. McMahan, G.J. Wozniak,
L.G. Moretto, G. Guarino, A. Pantaleo, L. Fiore, A. Gobbi and K.D. Hildenbrand,
Physical Review Letters 62 (1989) 1833-1836.
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R.J. Charity, E. Chavez, S.B. Gazes, H. Han, W.L. Kehoe, M.A. McMahan,
L.G. Moretto, R.G. Stokstad, G.J. Wozniak and G. Auger, Physics Letters B 221
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Physical Review C 40 (1989) 2918-2921.

19) Complex Fragments From Excited Actinide Nuclei: A New Test of the Finite Range
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R.J. McDonald, M.A. McMahan, L.G. Moretto, Physics Letters B 218 (1989) 427-
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20) Sources of Complex Fragment Emission in Lanthanum-Induced Reactions at E/A =
14.7 and 18.0 MeV, R.J. Charity, K.X. Jing, D.R. Bowman, M.A. McMahan,
G.J. Wozniak, L.G. Moretto, N. Colonna, G. Guarino, A. Pantaleo, L. Fiore, A. Gobbi
and K.D. Hildenbrand, Nuclear Physics A511 (1990) 59-91.

21) Equilibrium and Non-Equilibrium Complex Fragment Emission in 50-100 MeV/A
139]_a + 12C Reactions, D.R. Bowman, G.F. Peaslee, N. Colonna, R.J. Charity,
M.A. McMahan, D. Delis, H. Han, K. Jing, G.J. Wozniak, L.G. Moretto,
W.L. Kehoe, B. Libby, A.C. Mignerey, A. Moroni, S. Angius, I. lori, A. Pantaleo and
G. Guarino, Nuclear Physics A523 (1991) 425.

22) Evidence for a Nonequilibrated Dinuclear System in Dissipative Collisions at 19
MeV/nucleon, G. Casini, A.A. Stefanini, M. Bini, P.R. Muarenzig, A. Olmi, G. Poggi,
R.J. Charity, R. Freifelder, A. Gobbi, K.D.Hildenbrand, M.H. Tanaka and
J.P. Wessels, Physical Review Letters 67 (1991) 3364-3367.

23) Results on Two-, Three-, and Four-Body Events from 1®Mo + ®Mo and 12°Sn +
1205 Collisions at around E/A = 20 MeV, R.J. Charity, R. Freifelder, A. Gobbi,
N. Herrmann, K.D. Hildenbrand, F. Rami, H. Stelzer, J. Wessels, G. Casini,
P.R. Maurenzig, A. Olmi, A.A. Stefanini, J. Galin, D. Guerreau, U. Jahnke,
J.C. Adloff, B. Bilwes, R. Bilwes, G. Rudolf, M. Petrovici, M. Gnirs and D. Pelte,
Zeitschrift fur Physik A- Hadrons and Nuclei 341 (1991) 53-73.



24) Mechanism for the Disassembly of Excited %0 Projectiles into Four Alpha Particles,
R.J. Charity, J. Barreto, L.G. Sobotka, D.G. Sarantites, D.W. Stracener, A. Chbihi,
N.G. Nicolis, R. Auble, C. Baktash, J.R. Beene, F. Bertrand, M. Halbert,

D.C. Hensley, D.J. Horen, C. Ludemann, M. Thoennessen, and R. Varner, Physical
Review C 46 (1992) 1951-1967.

25) Excitation-Energy Dependence of the Giant Dipole Resonance Width, G. Enders,
F.D. Berg, K. Hagel, W. Kiihn, V. Metag, R. Novotny, M. Pfeiffer, O. Schwalb,
R.J. Charity, A. Gobbi, R. Freifelder, W. Henning, K.D. Hildenbrand, R. Holzmann,
R.S. Mayer, R.S. Simon, J.P. Wessels, G. Casini, A. Olmi, and A.A. Stefanini,
Physical Review Letters 69 (1992) 249-252.

26) Statistical Fragmentation of Au Projectiles at E/A=600 MeV, J. Hubele, P. Kreutz,
V. Lindenstruth, J.C. Adloff, M. Begemann-Blaich, P. Bouissou, G. Imme, 1. lori,
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27) Binary Character of Highly Dissipative 2®Bi+!3Xe Collisions at Eja/A = 28.2 MeV,
B. Lott, S.P. Baldwin, B.M. Szabo, B.M. Quednau, W.U. Schroder, J. Toke,
L.G. Sobotka, J. Barreto, R.J. Charity, L. Gallamore, D.G. Sarantities,
D.W. Stracener, and R.T. de Souza, Physical Review Letters 68 (1992) 3141-4144.

28) Statistical Emission of Deuterons and Tritons from Highly Excited Compound Nuclei,
N.G. Nicolis, D.G. Sarantites, L.G. Sobotka and R.J. Charity, Physical Review C 45
(1992) 2393-2402.

29) Search for Entrance Channel Effects in the Decay of 4Yb Compound Nuclei at
E*=54 MeV, J.L. Barreto, N.G. Nicolis, D.G. Sarantites, R.J. Charity, L.G. Sobotka,
D.W. Stracener, D.C. Hensley, J.R. Beene, C. Baktash, M. Halbert, and
M. Thoennessen, Physical Review C 48 (1993) 2881-2894.
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A. Olmi, A.A. Stefanini, J.P. Wessels, R.J. Charity, R. Freifelder, A. Gobbi,
N. Herrmann, K.D. Hildenbrand and H. Stelzer, Physical Review Letters 71 (1993)
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G. Enders, W. Kiihn, V. Metag, R. Novotny, O. Schwalb, R.J. Charity, R. Freifelder,
A. Gobbi, W. Henning, K.D. Hildenbrand, R. Mayer, R.S. Simon, J.P. Wessels,
G. Casini, A. Olmi and A.A. Stefanini, Physical Review C 48 (1993) 1791-1814.



32) Highly Deformed Band in $**Pm and the Anomalous Dynamical Moment of inertia in
the A~135 Superdeformed Region, M.A. Riley, T. Petters, J. Shick, D.E. Archer,
J. Doring, J.W. Holcomb, G.D. Johns, T.D. Johnson, O.N. Tekyi-Mensah, S.L. Tabor,
P.C. Womble, V.A. Wood, C. Baktash, M.L. Halbert, D.C. Hensley, L.Y. Lee,
R.J. Charity, D.G. Sarantites, L.L. Wittner and J. Simpson, Physical Review C 47
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33) Onset of Nuclear Vaporization in **”Au+'°’Au Collisions, M.B. Tsang, W.C. Hsi,
W.G. Lynch, D.R. Bowman, C.K. Gelbke, G.F. Peaslee, G.J. Kunde,
M.L. Begemann Blaich, T. Hofmann, J. Hubele, J. Kempter, P. Kreutz,
V. Lindenstruth, U. Lynen, M. Mang, W.F.J. Mdiller, M. Neumann, B. Ocker,
C.A. Ogilvie, J. Pochodzalla, F. Rosenberger, H. Sann, A. Schittauf, V. Serfling,
J. Stroth, W. Trautmann, A. Tucholski, A. Wdrner, E. Zude, B. Zwieglinski,
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A. Moroni, R. Scardoni, A. Ferrero, W. Seidel, Th. Blaich, L. Stuttge, A. Cosmo,
W.A. Friedman, G. Peilert, Physical Review Letters 71 (1993) 1502-1505.

34) A highly-segmented AE-time-of-flight wall as a forward detector of the 4r-System for
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Z. Basrak, N. Bastid, .M. Belayev, Th. Blaich, P. Boccaccio, R. Bock, S. Boussange,
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Nuclear Instruments and Methods in Physics Research A 324 (1993) 156-176.

35) Time Scale for Proton Emission from Highly Excited Projectiles, R.J. Charity,
L.G. Sobotka, G. Van Buren, F.A. Tibbals, J. Barreto, D.R. Bowman, M. Chartier,
J. Dinius, D. Fox, C.K. Gelbke, D.O. Handzy, W.C. Hsi, P.F. Hua, A.S. Kirov,
M.A. Lisa, W.G. Lynch, G.F. Peaslee, L. Phair, D.G. Sarantites, C. Schwarz,
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M.A. Lisa, U. Lynen, M. Mang, A. Moroni, W.F.J. Mller, M. Neumann, B. Ocker,
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