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Investigation of three- and four-nucleon system, E. Bar-Avraham, R.F. Carlson, C.C. Chang,
H.H. Forster, C.C. Kim, J.R. Richardson, I. Slaus, P. Tomas, W.T.H. van Oers, and J.W.
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C.C. Kim, and H.H. Forster, Lett. Nuovo Cimento 3, 344 (1970).
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T = 3/2 states in ''C, B.A. Watson, C.C. Chang, and M. Hasinoff, Nucl. Phys. A173, 634
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(1973).

Elastic scattering of vector polarized deuterons by *He, C.C. Chang, H.F. Glavish, R. Avida,
and R.N. Boyd, Nucl. Phys. A212, 189 (1973).

3He(~, d)'H cross section from 10 to 21 MeV, C.C. Chang, W.R. Dodge, and J.J. Murphy, II,
Phys. Rev. C 9, 1300 (1974).
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3H(3He,n)’Li reaction from 14 to 26 MeV, C.C. Chang and E. Ventura, Phys. Rev. C 9,
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Resonant structure observed in the 3He(7,v)®Be capture reaction, E. Ventura, J. Calarco,
C.C. Chang, E.M. Diener, E. Kuhlman, and W.E. Meyerhof, Nucl. Phys. A219, 157 (1974).

The SLi(p, 2p)°He reaction at 100 MeV, R. Bhowmik, C.C. Chang, P.G. Roos, and H.D.
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Gamma rays observed from 100 MeV protons interacting with *Fe and 5®Ni, C.C. Chang,
N.S. Wall, and Z. Fraenkel, Phys. Rev. Lett. 33, 1493 (1974).

Isolation of the giant quadrupole resonance in *®Ni via deuteron inelastic scattering, C.C.
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Pre-equilibrium decay in the exciton model, J.R. Wu and C.C. Chang, Phys. Lett. 60B, 423
(1976).

Analysis of the 2C(d,*He)!'B(g.s.) reaction at 80 MeV, J.-P. Didelez, C.C. Chang, N.S.
Chant, H.D. Holmgren, R.I. Steinberg, and J.R. Wu, Phys. Rev. C 13, 1388 (1976).

(p,2p) reaction on "Li and '2C at 100 MeV, R.K. Bhowmik, C.C. Chang, J.-P. Didelez, and
H.D. Holmgren, Phys. Rev. C 13, 2105 (1976).

High spin states in 206:204202T] observed in (d, ) reactions at 80 MeV, N. Frascaria, J.-P.
Didelez, N.S. Chant, and C.C. Chang, Phys. Rev. C 16, 603 (1977).

Pre-equilibrium particle decay in the photonuclear reaction, J.R. Wu and C.C. Chang, Phys.
Rev. C 16, 1812 (1977).

Study of the (p,pn) reaction in light nuclei, C.N. Waddell, E.M. Diener, R.G. Allas, L.A.
Beach, R.O. Bondelid, E.L. Petersen, A.G. Pieper, R.B. Theus, C.C. Chang, and N.S. Chant,
Nucl. Phys. A281, 418 (1977).

d+ d four-body breakup reaction at 80 MeV, B.T. Leeman, H.G. Pugh, N.S. Chant, and C.C.
Chang, Phys. Rev. C 17, 410 (1978).

Complex particle emission in the pre-equilibrium exciton model, J.R. Wu and C.C. Chang,
Phys. Rev. C 17, 1540 (1978).

Breakup of a particles in the fields of nuclei, J.R. Wu, C.C. Chang, and H.D. Holmgren,
Phys. Rev. Lett. 40, 1013 (1978).

Charged particle spectra: 80 MeV deuterons on 27Al, ®®Ni, and 70 MeV deuterons on “Zr,
208Ph, and 2*2Th, J.R. Wu, C.C. Chang, and H.D. Holmgren, Phys. Rev. C 19, 370 (1979).

Charged particle spectra: 140 MeV « particle bombardment of 27Al, %8Ni, 2°Zr, 209Bi, and
232Th, J.R. Wu, C.C. Chang, and H.D. Holmgren, Phys. Rev. C 19, 659 (1979).

Charged particle spectra: 90 MeV protons on 27Al, ®Ni, °Zr, and 2%°Bi, J.R. Wu, C.C.
Chang, and H.D. Holmgren, Phys. Rev. C 19, 698 (1979).

Decay mode of the isoscalar giant quadrupole resonance in **Ni, M.T. Collins, C.C. Chang,
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S.L. Tabor, G.J. Wagner, J.R. Wu, and M.D. Glascock, Phys. Rev. Lett. 42, 1440 (1979).

Reaction 2"Al4+a at E, = 140 MeV: I, M.D. Glascock, W.F. Hornyak, C.C. Chang, and R.J.
Quickle, Phys. Rev. C 19, 1577 (1979).

Reaction 2" Al4+a at E, = 140 MeV: II, W.F. Hornyak, M.D. Glascock, C.C. Chang, and J.R.
Wu, Phys. Rev. C 19, 1595 (1979).

Structure in the giant resonance region of 10 observed with the reaction *C(3He,7)'¢0, E.
Ventura, J.R. Calarco, C.C. Chang, E.M. Diener, D.G. Mavis, S.S. Hanna, and G.A. Fisher,
Phys. Rev. C 19, 1705 (1979).

Medium energy nuclear reactions: ‘quasi-two-body scaling’ and ‘hot-spots’, N.S. Wall, J.R.
Wu, C.C. Chang, and H.D. Holmgren, Phys. Rev. C 20, 1079 (1979).

Alpha-particle breakup at incident energies of 20 and 40 MeV /nucleon, J.R. Wu, C.C. Chang,
H.D. Holmgren, and R.W. Koontz, Phys. Rev. C 20, 1284 (1979).

Projectile fragmentation processes in 35 MeV /A (a, xy) reactions, R.W. Koontz, C.C. Chang,
H.D. Holmgren, and J.R. Wu, Phys. Rev. Lett. 43, 1862 (1979).

Forward-angle proton spectra in the continuum from the ®®Ni(p, zp) reaction at 100 MeV,
A.A. Cowley, C.C. Chang, and H.D. Holmgren, Phys. Rev. C 22, 2633 (1980).

Energy dissipation process for 100-MeV protons and the nucleon-nucleon interactions in nu-
clei, A.A. Cowley, C.C. Chang, H.D. Holmgren, J.D. Silk, D.L. Hendrie, R.W. Koontz, P.G.
Roos, C. Samanta, and J.R. Wu, Phys. Rev. Lett. 45, 1930 (1980).

Proton and neutron inclusive spectra and the importance of the single nucleon-nucleon scat-
tering process, B.D. Anderson, A.R. Baldwin, A.M. Kalenda, R. Madey, J.W. Watson, C.C.
Chang, H.D. Holmgren, R.W. Koontz, and J.R. Wu, Phys. Rev. Lett. 46, 226 (1981).

Decay modes of the isoscalar giant quadrupole resonance in the Zn isotopes, M.T. Collins,
C.C. Chang, and S.L. Tabor, Phys. Rev. C 24, 387 (1981).

Survey of the (3He,t) reaction: excitation of the isobaric analog of the giant dipole resonance,
S.L. Tabor, C.C. Chang, M.T. Collins, G.J. Wagner, J.R. Wu, D.W. Halderson, and F.
Petrovich, Phys. Rev. C 25, 1253 (1982).

Continuum spectrum in the quasifree (p,2p) scattering, G. Ciangaru, C.C. Chang, H.D.
Holmgren, A. Nadasen, P.G. Roos, A.A. Cowley, S. Mills, P.P. Singh, M.K. Saber, and J.R.
Hall, Phys. Rev. C 27, 1360 (1983).

Giant resonance excitation in the 27Al(°Li,®He)?"Si reaction at 93 MeV, A. Guterman, G.
Ciangaru, C.C. Chang, J.D. Silk, D.L. Hendrie, T.J.M. Symons, and J. Mahoney, Phys. Rev.
C 27, 1521 (1983).

Energy and angular distributions of neutrons from 90 MeV protons and 140 MeV alpha-
particle bombardment of nuclei, A.M. Kalenda, B.D. Anderson, A.R. Baldwin, R. Madey,
J.W. Watson, C.C. Chang, H.D. Holmgren, R.W. Koontz, J.R. Wu, and H. Machna, Phys.
Rev. C 28, 105 (1983).

Absolute cross section for the reaction *H(p, v9)*He and a review of *He(vy, po)>H measure-
ments, J.R. Calarco, S.S. Hanna, C.C. Chang, E.M. Diener, E. Kuhlmann, and G.A. Fisher,
Phys. Rev. C 28, 483 (1983).
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Measurements of the A dependence of deep-inelastic electron scattering from nuclei, R.G.
Arnold, P.E. Bosted, C.C. Chang, J. Gomez, A.T. Katramatou, G.G. Petratos, A.A. Rahbar,
S.E. Rock, A.F. Sill, Z.M. Szalata, A. Bodek, N. Giokaris, D.J. Sherden, B.A. Mecking, and
R.M. Lombard, Phys. Rev. Lett. 52, 727 (1984).

Three-body approach to the multiple scattering direct reactions: a pragmatic application to
the 58Ni(p, 2p)5"Co continuum, G. Ciangaru, C.C. Chang, H.D. Holmgren, A. Nadasen, and
P.G. Roos, Phys. Rev. C 29, 1289 (1984).

Nuclear states of 28Si and 28Al from (a, t) and («, h) reactions at 80 MeV, G. Ciangaru, C.C.
Chang, J.R. Wu, R.W. Koontz, and H.D. Holmgren, Phys. Rev. C 29, 2017 (1984).

The (*He,t) reaction at 197 MeV on '2C, Mg, 28Si, and °Ca, S.L. Tabor, G. Neuschaefer,
J.A. Carr, F. Petrovich, C.C. Chang, A. Guterman, M.T. Collins, D.L. Friesel, C. Glover,
S.Y. van der Werf, and S. Raman, Nucl. Phys. A422, 12 (1984).

Particle-gamma coincidence measurements in *?C+12C and ?C+2%8Pb collisions at 2.1 GeV/
nucleon incident energy, G. Roche, J. Carroll, C.C. Chang, T. Hallman, P.N. Kirk, R. Koontz,
G. Krebs, L. Madansky, T. Mulera, H.G. Pugh, L.S. Schroeder, and J. Vicente, Nucl. Phys.
A439, 721 (1985).

2H 34He(p, p') and 3*He(p,d’) continuum yields for 100 and 150 MeV protons, J.S. Wesick,
P.G. Roos, N.S. Chant, C.C. Chang, A. Nadasen, L. Rees, N.R. Yoder, A.A. Cowley, S.J.
Mills, and W.W. Jacobs, Phys. Rev. C 32, 1474 (1985).

Measurement of elastic electron scattering from the proton at high momentum transfer, R.G.
Arnold, P.E. Bosted, C.C. Chang, J. Gomez, A.T. Katramatou, C.J. Martoff, G.G. Petratos,
A.A. Rahbar, S.E. Rock, A.F. Sill, Z.M. Szalata, D.J. Sherden, J.M. Lambert, and R.M.
Lombard-Nelsen, Phys. Rev. Lett. 57, 174 (1986).

(°Li,%He) reaction as a probe of spin-transfer strength, N. Anantaraman, J.S. Winfield, Sam
M. Austin, A. Galonsky, J. van der Plicht, C.C. Chang, G. Ciangaru, and S. Gales, Phys.
Rev. Lett. 57, 2375 (1986).

Cross sections for production of the 15.10-MeV and other astrophysically significant gamma-
ray lines through excitation and spallation of >C and 'O with protons, F.L. Lang, C.W.
Werntz, C.J. Crannell, J.I. Trombka, and C.C. Chang, Phys. Rev. C 35, 1214 (1987).

Mechanism of the (°Li,®He) reaction at intermediate energies and its suitability as a spin
probe, J.S. Winfield, N. Anantaraman, Sam M. Austin, Ziping Chen, A. Galonsky, J. van der
Plicht, H.-L. Wu, C.C. Chang, and G. Ciangaru, Phys. Rev. C 35, 1734 (1987).

(p,pa) cluster-knockout reaction on ?Be at 200 MeV, A. Nadasen, P.G. Roos, N.S. Chant,
C.C. Chang, G. Ciangaru, H.F. Breuer, J. Wesick, and E. Norbeck, Phys. Rev. C 40, 1130
(1989).

Quasielastic reaction mechanism studied using the reaction '2C(e,e’p), L.B. Weinstein, H.
Baghaei, W. Bertozzi, J.M. Finn, J. Glickman, C.E. Hyde-Wright, N. Kalantar-Nayestanaki,
R.W. Lourie, J.A. Nelson, W.W. Sapp, C.P. Sargent, P.E. Ulmer, B.H. Cottman, L. Ghedira,
E.J. Winhold, J.R. Calarco, J. Wise, P. Boberg, C.C. Chang, D. Zhang, K. Anoil, M.B.
Epstein, D.J. Margaziotis, C. Perdrisat, and V. Punjabi, Phys. Rev. Lett. 64, 1646 (1990).

Measurements of the electric and magnetic form factors of the proton from Q% = 1.75 to 8.83
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(GeV/c)?, P.E. Bosted, L. Andivahis, A. Lung, L.M. Stuart, J. Alster, R.G. Arnold, C.C.
Chang, F.S. Dietrich, W. Dodge, R. Gearhart, J. Gomez, K.A. Griffioen, R.S. Hicks, C.E.
Hyde-Wright, C. Keppel, S.E. Kuhn, J. Lichtenstadt, R.A. Miskimen, G.A. Peterson, G.G.
Petratos, S.E. Rock, S. Rokni, W.K. Sakumoto, M. Spengos, K. Swartz, A. Szalata, and L.H.
Tao, Phys. Rev. Lett. 68, 3841 (1992).

Measurements of vWy and R = o /or from inelastic electron-aluminum scattering near
x = 1, P.E. Bosted, A. Lung, L. Andivahis, .M. Stuart, J. Alster, R.G. Arnold, C.C.
Chang, F.S. Dietrich, W. Dodge, R. Gearhart, J. Gomez, K.A. Griffioen, R.S. Hicks, C.E.
Hyde-Wright, C. Keppel, S.E. Kuhn, J. Lichtenstadt, R.A. Miskimen, G.A. Peterson, G.G.
Petratos, S.E. Rock, S. Rokni, W.K. Sakumoto, M. Spengos, K. Swartz, A. Szalata, and L.H.
Tao, Phys. Rev. C 46, 2505 (1992).

N* electroproduction and propagation in nuclei, L.B. Weinstein, J. Morrison, A. Perry, H.
Baghaei, W. Bertozzi, W.U. Boeglin, J.M. Finn, J. Glickman, C.E. Hyde-Wright, N. Kalantar-
Nayestanaki, R.W. Lourie, J.A. Nelson, S. Penn, W.W. Sapp, C.P. Sargent, P.E. Ulmer, B.H.
Cottman, L. Ghedira, E.J. Winhold, J.R. Calarco, J. Wise, P. Boberg, C.C. Chang, N.S.
Chant, P.G. Roos, D. Chang, K. Aniol, M.B. Epstein, D.J. Margaziotis, C. Perdrisat, V.
Punjabi, and R. Whitney, Phys. Rev. C 47, 225 (1993).

Measurements of the electric and magnetic form factors of the neutron from Q2 = 1.75 to 4.00
(GeV/c)?, A. Lung, L.M. Stuart, P.E. Bosted, L. Andivahis, J. Alster, R.G. Arnold, C.C.
Chang, F.S. Dietrich, W.R. Dodge, R. Gearhart, J. Gomez, K.A. Griffioen, R.S. Hicks, C.E.
Hyde-Wright, C. Keppel, S.E. Kuhn, J. Lichenstadt, R.A. Miskimen, G.A. Peterson, G.G.
Petratos, S.E. Rock, S.H. Rokni, W.K. Sakumoto, M. Spengos, K. Swartz, Z. Szalata, and
L.H. Tao, Phys. Rev. Lett. 70, 718 (1993).

Measurement of the reaction 3He(v, pp)n and its relation to three-body forces, A.J. Sarty,
K.G.R. Doss, G. Feldman, E.L. Hallin, R.E. Pywell, G.A. Retzlaff, D.M. Skopik, H.R. Weller,
W.R. Dodge, J.W. Lightbody, Jr., J.S. O’Connell, and C.C. Chang, Phys. Rev. C 47, 459
(1993).

Measurement of the Rpr, Ry, and Ry response functions for the *He(e, ¢'p)H reaction at
large missing momentum, M.B. Epstein, K.A. Aniol, D.J. Margaziotis, B. Jiang, H. Baghaei,
W. Bertozzi, W. Boeglin, L. Weinstein, S. Penn, J. Morrison, R.W. Lourie, J.M. Finn, C.F.
Perdrisat, V. Punjabi, P.E. Ulmer, C.C. Chang, P. Boberg, John Calarco, and J.M. Laget,
Phys. Rev. Lett. 70, 2868 (1993).

Measurements of elastic electron-proton scattering at large momentum transfer, A.F. Sill,
R.G. Arnold, P.E. Bosted, C.C. Chang, J. Gomez, A.T. Katramaton, C.J. Martoff, G.G.
Petratos, A.A. Rahbar, S.E. Rock, Z.M. Szalata, D.J. Sherden, J.M. Lambert, and R.M.
Lombard-Nelsen, Phys. Rev. D 48, 29 (1993).

Measurement of the magnetic form factor of the neutron, P. Markowitz, J.M. Finn, B.D.
Anderson, H. Arenhovel, A.R. Baldwin, D. Barkhuff, K.B. Beard, W. Bertozzi, J.M. Cameron,
C.C. Chang, G.W. Dodson, K. Dow, T. Eden, M. Farkhondeh, B. Flanders, C. Hyde-Wright,
W.-D. Jiang, D. Keane, J.J. Kelly, W. Korsch, S. Kowalski, R. Lourie, R. Madey, D.M.
Manley, J. Mougey, B. Ni, T. Payerle, P. Pella, T. Reichelt, P.M. Rutt, M. Spraker, D. Tieger,
W. Turchinetz, P.E. Ulmer, S. Van Verst, J.W. Watson, L.B. Weinstein, R.R. Whitney, and
W.M. Zhang, Phys. Rev. C 48, 5 (1993).
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Observation of jet production by real photons, D. Adams, S. Ahmad, N. Akchurin, P. Birm-
ingham, H. Breuer, C.C. Chang, S. Cihangir, M.D. Corcoran, W.L. Davis, H.R. Gustafson,
H. Holmgren, P. Kasper, J. Kruk, D. Lincoln, M.J. Longo, J. Marraffino, J. McPherson, H.E.
Miettinen, G. Morrow, G.S. Mutchler, D. Naples, Y. Onel, J. Skeens, G.P. Thomas, M.M.
Traynor, J.W. Waters, M.S. Webster, J.P. Xu, and Q. Zhu, Phys. Rev. Lett. 72, 2337 (1994).

Threshold inelastic electron scattering from the proton at high momentum transfers, P.E.
Bosted, R.G. Arnold, C.C. Chang, J. Gomez, A.T. Katramatou, C.J. Martoff, G.G. Pe-
tratos, A.A. Rahbar, S.E. Rock, A.F. Sill, Z. Szalata, D.J. Sherden, J.M. Lambert, and R.M.
Lombard-Nelson, Phys. Rev. D 49, 3091 (1994).

Measurement of the A-dependence of deep-inelastic electron scattering, J. Gomez, R.G.
Arnold, P.E. Bosted, C.C. Chang, A.T. Katramatou, G.G. Petratos, A.A. Rahbar, S.E.
Rock, A.F. Sill, Z.M. Szalata, A. Bodek, N. Giokaris, D.J. Sherden, B.A. Mecking, and
R.M. Lombard-Nelsen, Phys. Rev. D 49, 4348 (1994).

A-dependence of photoproduced jets, D. Naples, N. Akchurin, P. Birmingham, H. Breuer, C.C.
Chang, S. Cihangir, M.D. Corcoran, W. Davis, M.R. Gustafson, H. Holmgren, P. Kasper,
D. Lincoln, M.L. Longo, J. Marraffino, J. McPherson, H.E. Miettinen, G. Morrow, G.S.
Mutchler, Y. Onel, G.P. Thomas, M.M. Traynor, J.W. Waters, M.S. Webster, J.P. Xu, and
Q. Zhu, Phys. Rev. Lett. 72, 2341 (1994).

Measurements of the electric and magnetic form factors of the proton from Q? = 1.75 to 8.83
(GeV/c)?, L. Andivahis, P.E. Bosted, A. Lung, L.M. Stuart, J. Alster, R.G. Arnold, C.C.
Chang, F.S. Dietrich, W. Dodge, R. Gearhart, J. Gomez, K.A. Griffioen, R.S. Hicks, C.E.
Hyde-Wright, C. Keppel, S.E. Kuhn, J. Lichtenstadt, R.A. Miskimen, G.A. Peterson, G.G.
Petratos, S.E. Rock, S. Rokni, W.K. Sakumoto, M. Spengos, K. Swartz, Z. Szalata, and L.H.
Tao, Phys. Rev. D 50, 5491 (1994).
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inar, S.U.N.Y., Stony Brook, New York.

Giant quadrupole resonances in light nuclei via deuteron inelastic scattering, September 1975;
Seminar, Institut de Physique Nucleaire, Orsay, France.

Single nucleon pick-up and knock-out reactions from 1p shell nuclei, October 1975; Seminar,
Kernfysisch Versneller Institut, Groningen, Netherlands.
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Are nucleons inside a nucleus larger than free nucleons?, March 4, 1985; Seminar, George
Washington University, Washington, DC.
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Recent results from fermilab E745 experiment, February 1, 1989; Seminar, Nuclear Theory
Group, University of Maryland.
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Direct measurement of the primordial kr distribution, February 14, 1992; Seminar, Nuclear
Theory Group, University of Maryland.
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3. Contributed papers

Angular correlation from *He(p, pd)P at 44.5 MeV, H.H. Forster, E. Bar-Avraham, C.C.
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and J.R. Richardson, Bull. Am. Phys. Soc. 13, 1366 (1968).

Analysis of the proton-proton final state interaction in the p+3He reaction, C.C. Chang, H.H.
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C.C. Kim, C.C. Chang, D.W. Devins, and P.A. Deutchman, Bull. Am. Phys. Soc. 15, 521
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The breakup of 3He and tritium by protons, C.C. Chang, H.H. Forster, C.C. Kim, L.C. Welch,
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The *C(3He,y)'7O capture reaction, C.C. Chang and E. Ventura, Bull. Am. Phys. Soc. 15,
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Study of the °B(3He,n)!2N reaction and levels in 2N up to an excitation energy of 11.6
MeV, C.C. Chang, Bull. Am. Phys. Soc. 15, 1653 (1970).

Study of the T(*He,y)SLi capture reactions, E. Ventura, C.C. Chang, and W.E. Meyerhof,
Bull. Am. Phys. Soc. 15, 1694 (1970).



The H3(p, pd) and H3(p, 2p) reactions at 35 MeV, H.H. Forster, C.C. Kim, D.Y. Park, L.C.
Welch, C.C. Chang, I. Slaus, J.W. Verba, J.R. Richardson, D. Shannon, and M.B. Epstein,
Bull. Am. Phys. Soc. 16, 513 (1971).

Gamma-rays from O bombardment of 1% B and ?C, P.D. Bond, C.C. Chang, E.M. Diener,
D.C. Slater, and G.A. Fisher, Bull. Am. Phys. Soc. 17, 76 (1972).

Reactions induced by the bombardment of °Ca with 70 MeV 0, B.A. Watson, C.C. Chang,
and S.L. Tabor, Bull. Am. Phys. Soc. 17, 77 (1972).

Excitation functions of the 2C(160,a)?*Mg reaction in the energy range 36 MeV to 60 MeV,
C.C. Chang, P.D. Bond, E.M. Diener, D.C. Slater, and G.A. Fisher, Bull. Am. Phys. Soc.
17,78 (1972).

Left-right asymmetry of capture v-rays in the 'B(j,7) reaction using polarized incident
protons, H.F. Glavish, R. Avida, R.N. Boyd, C.C. Chang, E.M. Diener, and S.S. Hanna,
Bull. Am. Phys. Soc. 17, 112 (1972).

Radiative strength in '°0 as observed with the reaction 3C(*He,y)'%0O, E. Ventura, E.M.
Diener, C.C. Chang, S.S. Hanna, and G.A. Fisher, Bull. Am. Phys. Soc. 17, 113 (1972).

States in 7O observed by the *C(3He,7y) capture reaction, E. Ventura, C.C. Chang, and
E.M. Diener, Bull. Am. Phys. Soc. 17, 113 (1972).

Elastic scattering of vector polarized deuterons incident on *He, C.C. Chang, R. Avida, R.N.
Boyd, and H.F. Glavish, Bull. Am. Phys. Soc. 17, 153 (1972).

Polarization effects in the 4He(cz p)°He reaction, R. Avida, C.C. Chang, R.N. Boyd, and H.F.
Glavish, Bull. Am. Phys. Soc. 17, 562 (1972).

Study of the *He(3He,y)%Be capture reaction, E. Ventura, J.R. Calarco, C.C. Chang, and
E.M. Diener, Bull. Am. Phys. Soc. 17, 585 (1972).

Structure in the !“O giant resonance region observed in the N(d,~)!"O reaction, J.R.
Calarco, C.C. Chang, E.M. Diener, E. Ventura, and G.A. Fisher, Bull. Am. Phys. Soc.
17,915 (1972).

Particle-gamma angular correlation following inelastic scattering induced by a polarized beam,
H.F. Glavish, S.S. Hanna, R. Avida, R.N. Boyd, C.C. Chang, and E.M. Diener, Bull. Am.
Phys. Soc. 17, 923 (1972).

A study of the °Zr giant resonance by polarized proton capture on 8°Y, J.R. Calarco, H.F.
Glavish, R. Avida, C.C. Chang, E.M. Diener, S.S. Hanna, and G.A. Fisher, Bull. Am. Phys.
Soc. 17, 923 (1972).

Absolute cross-sections for the reactions *H(p, o), "'B(p, ), and N(p, 7o), J.R. Calarco,
C.C. Chang, E.M. Diener, S.S. Hanna, and G.A. Fisher, Bull. Am. Phys. Soc. 17, 931
(1972).

The 14.5 MeV anomaly in the 2H(p, v)3He cross section, W.R. Dodge, J.J. Murphy, and C.C.
Chang, Bull. Am. Phys. Soc. 18, 19 (1973).

The Li%(p, 2p)He® reaction at 100 MeV, R. Bhowmik, C.C. Chang, and H.D. Holmgren, Bull.
Am. Phys. Soc. 18, 78 (1973).



Resonant structure in the 3He(3He,y)%Be capture reaction, E. Ventura, J.R. Calarco, C.C.
Chang, E.M. Diener, and W.E. Meyerhof, Intn’l Conf. on Photonuclear Reactions and Ap-
plications, Asilomar, CA, March 26-30, 1973.

The SLi(p, pd)*He reaction at 100 MeV, C.C. Chang, R. Bhowmik, H.D. Holmgren, J.B.
Marion, and P.G. Roos, Bull. Am. Phys. Soc. 18, 650 (1973).

The contribution of s-wave knockout in the SLi(p,2p)°He(g.s.) reaction, C.C. Chang, P.G.
Roos, R. Bhowmik, and N.S. Chant, Bull. Am. Phys. Soc. 18, 1401 (1973).

Excitation of the giant quadrupole resonance via inelastic deuteron scattering, C.C. Chang,
K. Kwiatkowski, G.F. Burdzik, F.E. Bertrand, D.C. Kocher, and E. Newman, Bull. Am.
Phys. Soc. 19, 998 (1974).

Gamma radiation produced by 100 MeV protons incident on ®®Ni and °°Fe, N.S. Wall and
C.C. Chang, Bull. Am. Phys. Soc. 19, 1007 (1974).

High spin states in 2022042061 N. Frascaria, J.-P. Didelez, C.C. Chang, N.S. Chant, R.I.
Steinberg, and J.R. Wu, Bull. Am. Phys. Soc. 19, 1019 (1974).

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

The quasi-free scattering and reaction in the "Li(p, pd)>He, "Li(p, pt)*He and "Li(p, dd)*He
reactions at 100 MeV, C.C. Chang and R. Bhowmik, Bull. Am. Phys. Soc. 19, 1022 (1974).

The 51V (d,>He)°Ti reaction at 80 MeV, J.N. Craig, N.S. Wall, and C.C. Chang, Bull. Am.
Phys. Soc. 19, 1036 (1974).

80 MeV (d,>He) reaction on p-shell nuclei, J.-P. Didelez, C.C. Chang, R. Bhowmik, H.D.
Holmgren, R.I. Steinberg, and J.R. Wu, Bull. Am. Phys. Soc. 19, 1022 (1974).

(d,*He) reactions on ®Li and '2C at E, = 80 MeV, J.-P. Didelez, C.C. Chang, H.D. Holmgren,
R.I. Steinberg, and J.R. Wu, Bull. Am. Phys. Soc. 20, 597 (1975).

Quasifree scattering in the 2*Mg(p, pa)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.R. Wu, Second Intn’l Conf. on
Clustering Phenomena in Nuclei, College Park, MD, 21-25 April 1975.
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I. Slaus, P. Tomas, W.T.H. van Oers, and J. W. Verba, in Proceedings of the Symposium held
in Brela, Yugoslavia, June 1967, Vol. II, edited by G. Paic and I. Slaus, p. 649.

Investigations of three- and four-nucleon systems, E. Bar-Avraham, R.F. Carlson, C.C.
Chang, H.H. Forster, C.C. Kim, J. Reginald Richardson, I. Slaus, P. Tomas, W.T.H. van
Oers, and J.W. Verba, in Proceedings of the International Conference on Nuclear Structure,
Tokyo, Sept. 7-13, 1967, edited by J. Sanada (Phys. Soc. of Japan, 1968), p. 80.

Radiative strength in 1°0 as observed with the reaction 3C(*He,y)'%0, E. Ventura, E.M.
Diener, C.C. Chang, S.S. Hanna, and G.A. Fisher, in Proceedings of the Gordon Research
Conference on Photonuclear Reaction, 1971, p. 264.

Study of the 2H(p,y)>He capture reaction in the range E, = 10-17.5 MeV, C.C. Chang,
E.M. Diener, and E. Ventura, in Proceedings of the International Conference on Few Particle
Problems in the Nuclear Interaction, Los Angeles, Aug. 28-Sept 1,1972, edited by Ivo Slaus,
Steven A. Moszkowski, Roy P. Haddock, and W.T.H. van Oers (North-Holland, Amsterdam,
1972), p. 527.

Electric dipole radiation in “He observed with the polarized proton capture reaction, H.F.
Glavish, C.C. Chang, J.R. Calarco, S.S. Hanna, R. Avida, W. E. Meyerhof, in Proceedings
of the International Conference on Few Particle Problems in the Nuclear Interaction, Aug.
28-Sept. 1, 1972, edited by 1. Slaus (North-Holland, Amsterdam, 1972), p. 632.

Resonant structure in the 3He(3He,y)%Be capture reaction, E. Ventura, J.R. Calarco, C.C.
Chang, E.M. Diener, and W.E. Meyerhof, in Proceedings of the International Conference on
Photonuclear Reactions and Applications, Asilomar, CA, March 26-30, 1973, p. 925.

Quasifree scattering in the 24Mg(p, pa)?°Ne reaction at 100 MeV, R.I. Steinberg, C.C. Chang,
N.S. Chant, J.-P. Didelez, H.D. Holmgren, P.G. Roos, and J.R. Wu, in Proceedings of the Sec-
ond International Conference on Clustering Phenomena in Nuclei, College Park, MD, 1975,
edited by D.A. Goldberg, J.B. Marion, and S.J. Wallace, OR0O-4856-26 (ERDA Technical
Information Center, Oak Ridge, TN, 1975), p. 315.

Quasifree scattering and reaction in "Li(p, pd)*He, "Li(p, pt)*He and "Li(p, dd)*He reactions at
100 MeV, C.C. Chang and R. Bhowmik, in Proceedings of the Second International Conference
on Clustering Phenomena in Nuclei, College Park, MD, 1975, edited by D.A. Goldberg, J.B.
Marion, and S.J. Wallace, OR0O-4856-26 (ERDA Technical Information Center, Oak Ridge,
TN, 1975), p. 317.

Gamma-ray production cross-section from the interaction of 140 MeV alpha particles with
2TA1 (I), W.F. Hornyak, C.C. Chang, and W.B. Walters, in Proceedings of the Second Inter-
national Conference on Clustering Phenomena in Nuclei, College Park, MD, 1975, edited by
D.A. Goldberg, J.B. Marion, and S.J. Wallace, OR0O-4856-26 (ERDA Technical Information
Center, Oak Ridge, TN, 1975), p. 354.



Gamma-ray production cross-section from the interaction of 140 MeV alpha particles with
232Th, W.F. Hornyak, C.C. Chang, W.B. Walters, and H.D. Holmgren, in Proceedings of
the Second International Conference on Clustering Phenomena in Nuclei, College Park, MD,
1975, edited by D.A. Goldberg, J.B. Marion, and S.J. Wallace, OR0O-4856-26 (ERDA Tech-
nical Information Center, Oak Ridge, TN, 1975), p. 358.

Charged particle spectra from 100 MeV proton on °®Ni, J.R. Wu, C.C. Chang, H.D. Holm-
gren, N.S. Wall, J.-P. Didelez, and C. Butterfield, in Proceedings of the Second International
Conference on Clustering Phenomena in Nuclei, College Park, MD, 1975, edited by D.A.
Goldberg, J.B. Marion, and S.J. Wallace, OR0O-4856-26 (ERDA Technical Information Cen-
ter, Oak Ridge, TN, 1975), p. 360.

Giant quadrupole resonance in light nuclei via deuteron inelastic scattering, C.C. Chang, J.-
P. Didelez, K. Kwiatkowski, and J.R. Wu, in Proceedings of the International Symposium on
Highly Excited States in Nuclei, Jilich, 23-26 September 1975, Vol. 1, edited by A. Faessler,
C. Mayer-Boricke, and P. Turek (KFA, Jiilich, 1975), p. 1.

High spin states populated by the (d, a) reaction on 2*4Pb, 2%6Pb, and 2°Pb at 80 MeV, J.-P.
Didelez, C.C. Chang, N.S. Chant, R.I. Steinberg, J.R. Wu, and N. Frascaria, in Proceedings
of the International Symposium on Highly Ezcited States in Nuclei, Jilich, 23-26 September
1975, Vol. 1, edited by A. Faessler, C. Mayer-Boricke, and P. Turek (KFA, Jiilich, 1975), p.
73.

Experimental study of highly excited states by the (d,>He) reaction on p-shell nuclei, J.-P.
Didelez, C.C. Chang, R. Bhowmik, H.D. Holmgren, R.I. Steinberg, and J.R. Wu, in Pro-
ceedings of the International Symposium on Highly Excited States in Nuclei, Jilich, 23-26
September 1975, Vol. 1, edited by A. Faessler, C. Mayer-Boricke, and P. Turek (KFA, Jiilich,
1975), p. 90.

Proton spectra from deuteron bombardment and the comparison of the deuteron breakup
with the serber model, J.R. Wu, C.C. Chang, and H.D. Holmgren, in Proceedings of the
International Conference on Nuclear Structure, Tokyo, September 5-10, 1977, (International
Academic Printing Co., Ltd., Japan, 1977), p. 572.

Charged particle spectra from the bombardment of 90 MeV protons on 27Al, *®Ni, °°Zr, 209Bi
and 232Th, J.R. Wu, C.C. Chang, and H.D. Holmgren, in Proceedings of the International
Conference on Nuclear Structure, Tokyo, September 5-10, 1977, (International Academic
Printing Co., Ltd., Japan, 1977), p. 723.

Pre-equilibrium model analysis of charge particle spectra resulting from deuteron induced
reactions, J.R. Wu, C.C. Chang, and H.D. Holmgren, in Proceedings of the International
Conference on Nuclear Structure, Tokyo, September 5-10, 1977, (International Academic
Printing Co., Ltd., Japan, 1977), p. 724.

Charged particle spectra from 140 MeV alpha on 27Al, ®8Ni, ?°Zr, 209Bi and 23°Th, J.R. Wu,
C.C. Chang, and H.D. Holmgren, in Proceedings of the International Conference on Nuclear
Structure, Tokyo, September 5-10, 1977, (International Academic Printing Co., Ltd., Japan,
1977), p. 726.

The dominant reaction mechanisms for 100 MeV light ions, H.D. Holmgren, C.C. Chang,
R.W. Koontz, and J.R. Wu, in Proceedings of the Second Conference on Nuclear Reaction
Mechanisms, Varenna (Como), Italy, June 18-21, 1979, (CLUED, Milano, 1979), p. 35.



Pre-equilibrium exciton model calculations, C.C. Chang and J.R. Wu, in Proceedings of the
Second Conference on Nuclear Reaction Mechanisms, Varenna (Como), Italy, June 18-21,

1979, (CLUED, Milano, 1979), p. 55.

Techniques in hadron induced giant multipole resonance study, C.C. Chang, in Proceedings
of the Giant Multipole Resonance Topical Conference, Oak Ridge, TN, Oct. 1979, edited by
Fred E. Bertrand (Harwood Academic Publishers, New York, 1980), p. 191.

The role of the nucleon-nucleon interaction in proton-nucleus reactions, H.D. Holmgren, C.C.
Chang, G. Ciangaru, and A.A. Cowley, in Proceedings of the 3rd International Conference on
Nuclear Reaction Mechanisms, Varenna, Italy, edited by E. Gadioli (Ricerca Scientifica ed
Educazione Permanente, 1982), p. 221.

The role of the nucleon-nucleon interaction in proton-nucleus reactions, H.D. Holmgren, C.C.
Chang, G. Ciangaru, and A.A. Cowley, in Proceedings of the 2nd Indo-US Symposium on
Nuclear Physics at Cyclotron and Intermediate Energy, Bombay, India, edited by B. Sinha
(BARC, Bombay, 1982), p. 299.

The doorway to the continuum: quasifree nucleon-nucleon interaction, H.D. Holmgren, G.
Ciangaru, C.C. Chang, and P.G. Roos, in Proceedings of the 1983 RCNP International Sym-
posium on Light Ion Reaction Mechanism, edited by H. Ogata, T. Kammuri, and I. Katayama
(Res. Center for Nucl. Phys. Osaka Univ., Ibaraki, Osaka, Japan, 1983), p. 704.

The role of quasifree interactions in medium energy (p,2p) reactions, H.D. Holmgren, G.
Ciangaru, C.C. Chang, and P.G. Roos, in Proceedings of the Workshop on Coincident Par-
ticle Emission from Continuum States in Nuclei, Bad Honnef, 4-7 June 1984, edited by H.
Machner and P. Jahn (World Scientific Publishing Co., Pte., Ltd., Singapore, 1984), p. 2.

(°Li,%He) at intermediate energies, J.S. Winfield, N. Anantaraman, Sam M. Austin, Zip-
ing Chen, A. Galonsky, J. van der Plicht, Hong-Lu Wu, C.C. Chang, G. Ciangaru, and S.
Gales, International Conference on Heavy Ion Nuclear Collisions in the Fermi Energy Domain
(HICOFED 86), Caen, France, 12-16 May 1986; J. Phys. (Paris) C4, 47, 171 (1986).

Short range phenomena, C.C. Chang and Franz Gross, in The Three-Body Force in the Three-
Nucleon System, Lecture Notes in Physics, Vol. 260, edited by B.L. Berman and B.F.
Gilson (Springer-Verlag, Berlin, 1986), p. 395.

Semi-inclusive electroproduction of hadrons, C.C. Chang, in Proceedings of the Spring School
on Medium- and High-Energy Nuclear Physics, Quarks, Mesons and Nuclei-Strong Interac-
tion, edited by W-Y. Hwang and E.M. Henley, (World Scientific Publishing Co., Pte., Ltd.,
Singapore, 1989), p. 273.

The (e,€e'2p) and (p,p'2p) reactions - the nuclear equivalent of (e, 3e), C.C. Chang, in Pro-
ceedings of (e,2e) Spectroscopy Workshop, Institute for Physical Science and Technology,
University of Maryland, College Park, MD, 1989.

On determining xg; from jet measurements, Don Lincoln representing the E683 collaboration,
in The Fermilab Meeting DPF 92, Tth Meeting of the American Physical Society Division of
Particles and Fields, 10-14 November 1992 (World Scientific), Vol. 2, p. 926.

A study of photon-nucleus collisions at high transverse energy, Qiuan Zhu representing the
E683 collaboration,in The Fermilab Meeting DPF 92, Tth Meeting of the American Physical



Society Division of Particles and Fields, 10-14 November 1992 (World Scientific), Vol. 2, p.
945.

A-dependence and K, of photoproduced jets, Donna Naples representing the E683 collab-
oration, in The Fermilab Meeting DPF 92, Tth Meeting of the American Physical Society
Division of Particles and Fields, 10-14 November 1992 (World Scientific), Vol. 2, p. 948.

Neutron electromagnetic form factors, J.M. Finn, R. Madey, T. Eden, P. Markowitz, P. M.
Rutt, K. Beard, B.D. Anderson, A.R. Baldwin, D. Keane, D.M. Manley, J.W. Watson, W.M.
Zhang, S. Kowalski, W. Bertozzi, G. Dodson, M. Garkhondeh, K. Dow, W. Korsch, D. Tieger,
W. Turchinetz, L. Weinstein, F. Gross, J. Mougey, P. Ulmer, R. Whitney, T. Reichelt, C.C.
Chang, J.J. Kelly, T. Payerle, J. Cameron, B. Ni, M. Sparker, D. Barkhuff, R. Lourie, S. Van
Verst, C. Hyde-Wright W.-D. Jiang, B. Flanders, P. Pella, and H. Arenhével, in Particles and
Fields Series 51, CEBAF 1992 Summer Workshop, Newport News, VA 1992, ATP Conference
Proceedings No. 269, edited by Franz Gross and Roy Holt (AIP, New York, 1993), p. 137.

Electroproduction of kaons in the deep inelastic scattering region, C.C. Chang, in Particles
and Fields Series 51, CEBAF 1992 Summer Workshop, Newport News, VA 1992, AIP Con-
ference Proceedings No. 269, edited by Franz Gross and Roy Holt (AIP, New York, 1993), p.
460.

The NE11 Experiment at SLAC and the neutron form factors, L.M. Stuart, A. Lung, P.E.
Bosted, L. Andivahis, J. Alster, R.G. Arnold, C.C. Chang, F.S. Dietrich, W.R. Dodge, R.
Gearhart, J. Gomez, K.A. Griffioen, R.S. Hicks, C.E. Hyde-Wright, C. Keppel, S.E. Kuhn,
J. Lichtenstadt, R.A. Miskimen, G.A. Peterson, G.G. Petratos, S.E. Rock, S.H. Rokni, W.K.
Sakumoto, M. Spengos, K. Swartz, Z. Szalata, and L.H. Tao, in Proceedings of the 6th Work-
shop on Perspectives in Nuclear Physics at Intermediate Energies, Trieste, Italy, May 3-7,
1993, SLAC-PUB-6235 (May 1993).

The A(1232) resonance transition form factor, L. M. Stuart, P. E. Bosted, A. Lung, L.
Andivahis, J. Alster, R. G. Arnold, C. C. Chang, F. S. Dietrich, W. R. Dodge, R. Gearhart,
J. Gomess, K. A. Griffioen, R. S. Hicks, C. E. Hyde-Wright, C. Keppel, S. E. Kuhn, J.
Lichtenstadt, R. A. Miskimen, G. A. Peterson, G. G. Petratos, S. E. Rock, S. H. Rokni,
W. K. Sakumoto, M. Spengos, K. Swartz, Z. Szalata, and L. H. Tao, in Proceedings on
FEzclusive Reactions at High Momentum Transfer, Elba, Italy, June 24-26, 1993.

Prospects for a Solar Neutrino Detector with Lil(Eu), C.C. Chang, C.Y. Chang, and G.
Collins, in Proceedings of the Third International Workshop on Theoretical and Phenomeno-
logical Aspects of Underground Physics, Laboratori Nazionali del Gran Sasso, INFN, Italy,
19-23 September 1993, edited by C. Arpesella, E. Bellotti, and A. Bottino (North-Holland,
1994), p. 464.

Interaction of high energy photons with nucleons and nuclei, C.C. Chang and H.D. Holmgren,
in Proceedings of the 7th International Conference on Nuclear Reaction Mechanisms, Varenna,
Ttaly, June 6-11, 199/, edited by E. Gadioli, p. 658.

Preliminary results in measurement of inclusive jet protoproduction cross-section at Fermilab
Wide-Band Photon Lab, P. Birmingham for the E683 collaboration, in The Albuquerque
Meeting. Proceedings of the 8th Meeting of the Division of Particles and Fields of the APS,
Albuquerque, NM, August 2-6, 1994, edited by Sally Seidel (World Scientific, 1995), p. 1626.



Preliminary di-jet photoproduction cross section, C. Halli for the E683 collaboration, in The
Albuquerque Meeting. Proceedings of the 8th Meeting of the Division of Particles and Fields
of the APS, Albuquerque, NM, August 2-6, 1994, edited by Sally Seidel (World Scientific,
1995), p. 1629.

A-dependence of jet photoproduction, C.C. Chang, Intersections Between Particle and Nu-
clear Physics, 5th Conference, St. Petersburg, FL 1994, AIP Conference Proceedings 338,
edited by Susan J. Seestrom (AIP, New York, 1995), p. 390.

Jefferson Lab Hall A hypernucear physics program, G. M. Urciuoli, E. Cisbani, S. Frullani,
F. Garibaldi, M. Iodice, L. Pierangeli, R. De Leo, G. C. Chang, J. Le Rose, P. Markowitz,
R. Perrino, and T. Saito, to to be Proceedings of the Sendai International Workshop on the
Spectroscopy of Hypernuclei, Sendai (Japan), January 1998.

A CsI(T]) crystal detector for low energy neutrino physics, H. T. Wong, J. Li, and C. C.
Chang, Nucl. Phys. B (Proc. Suppl.) 87, 517 (2000).



G. Contracts, Grants, and Proposals

Co-Principal Investigator on the Cyclotron NSF Grant (Jan. 1, 1978-Dec. 31, 1978; $1,250,000),
Hendrie, Holmgren, Wall, Roos, Chang, Chant, Viola, and Walters.

Co-Principal Investigator on the Cyclotron research proposal submitted to the NSF (Jan. 1,
1979-Dec. 31, 1981; $3,204,000), Hendrie, Holmgren, Wall, Roos, Chang, Chant, Viola, and
Walters.

Co-Principal Investigator on the Experimental Nuclear Physics Research Program NSF Grant
#PHY-8022787 (Jan. 1-Dec. 31, 1981; $350,000: Jan. 1- Dec. 31, 1982; $390,000: Jan. 1-
Dec. 31, 1983; $420,000), Holmgren, Roos, Chang, Chant, Breuer, and Mignerey.

Co-Principal Investigator on NASA Grant #NAG 5-135 & S1 Studies for Energetic Particle
Acceleration in Solar Flares (Jan. 1, 1981-Dec. 31, 1982; $125,840), Chang and Holmgren.

Co-Principal Investigator on NSF Grant #PHY-8210478 for Replacement of Nuclear Physics
Data Analysis Computer System (Sept. 1 1982-Aug. 30, 1984; $111,220), Breuer, Roos,
Chang, Chant, Holmgren, and Mignerey.

Principal Investigator on NASA Grant #NAG 5-135, S2 Nuclear Processes in Solar Flares
(Jan. 1, 1983-Mar. 31, 1984; $75,000), Holmgren and Chang.

Co-Principal Investigator on NSF Grant #PHY-8317437 Experimental Nuclear Physics Re-
search Program (Jan. 1, 1984-Dec. 31, 1986; $1,454,000), Roos, Chang, Chant, Holmgren,
and Breuer.

Principal Investigator on NASA Grant for Nuclear Processes in Solar Flares (Apr. 1, 1984-
Mar. 31, 1985; $75,000), Chang and Holmgren.

Co-Principal Investigator on NSF Grant #PHY-8615512 Experimental Nuclear Physics Re-
search Program (Jan. 1, 1987-Dec. 31, 1989; $1,855,000), Roos, Chang, Chant, Holmgren,
Breuer, and Kelly.

Co-Principal Investigator on NSF Grant #PHY-8912755 Replacement of the Nuclear Physics
Data Analysis Computer System (July 15, 1989-Dec. 31, 1990; $105,000), Breuer, Roos,
Chang, Chant, Holmgren, and Kelly.

Co-Principal Investigator on NSF Grant #PHY-8918491 Experimental Nuclear Physics Re-
search Program (Jan. 1, 1990-Dec. 31, 1992; $1,950,000), Roos, Chang, Chant, Holmgren,
Breuer, and Kelly.

Co-Principal Investigator on NSF Grant #PHY-8918491 Amendment No. 01 (Experimental
Nuclear Physics Research Program) (Jan. 1, 1990-June 30, 1991; $19,350), Roos, Breuer,
Chang, Chant, Holmgren, and Kelly.

Co-Principal Investigator on NSF Grant #PHY-8918491 Amendment No. 03 (Experimental
Nuclear Physics Research Program) (Jan. 1, 1991-June 30, 1992; $17,500), Roos, Breuer,
Chang, Chant, Holmgren, and Kelly.

Co-Principal Investigator on NSF Grant #PHY-8918491 Proposed Amendment (Experimen-
tal Nuclear Physics Research Program) (June 30, 1992-June 30, 1993; $50,000), Roos, Breuer,
Chang, Chant, Holmgren, and Kelly.



Co-Principal Investigator on NSF Grant #PHY-9220690, (Experimental Nuclear Physics Re-
search Program) (Jan. 1, 1993-June 30, 1996; $1,950,000), Roos, Breuer, Chang, Chant,
Holmgren, and Kelly.

Principal Investigator on CEBAF Grant (Construction of the Lead Glass Shower Counters
for the Hall A High Resolution Spectrometers by the University of Maryland) (September 30,
1993-July 31, 1995; $78,600) C.C. Chang and P.E. Markowitz.

REU Supplement to NSF Grant PHY-9220690 (Research Experiences for Undergraduates)
for Experimental Nuclear Physics Research Program ($4,000 for 1993; $4,000 for 1994; $4,000
for 1995), P.G. Roos, N.S. Chant, C.C. Chang, H. Breuer, H.D. Holmgren, and J.J. Kelly.

Career Advancement Award Supplement to PHY-9220690 (in support of Dr. E. Beise),
($50,000 for 1993-95), P.G. Roos, N.S. Chant, C.C. Chang, J.J. Kelly, E.J. Beise, and H.
Breuer.

Principal Investigator on CEBAF Grant (Construction of the Detector Space Frame for the
Hall A High Resolution Spectrometers by the University of Maryland) (September 26, 1994-
March 17, 1995; $99,324) C.C. Chang and P.E. Markowitz.

Co-Principal Investigator on NSF Grant PHY-9513924 (Experimental Nuclear Physics Re-
search Program) (Feb. 1, 1996-June 30, 1998; $1,850,000) N.S. Chant, E.J. Beise, P.G. Roos,
C.C. Chang, H. Breuer, and J.J. Kelly.

REU Supplement to NSF Grant PHY-9513924 (Research Experiences for Undergraduates)
for Experimental Nuclear Physics Research Program (1996-98; $4,000), N. S. Chant, E. J.
Beise, C. C. Chang, H. Breuer, J. J. Kelly, and P. G. Roos.

Principal Investigator on CEBAF Grant (Design, Construct, Test and Deliver Electronic
Multiplex) (June 25, 1996-September 15, 1996; $26,420).

Principal Investigator on NSF Grant INT-9618452 (A Pilot Experiment on Neutrino Oscilla-
tion) (October 1996-September 1997) ($30,770), C. C. Chang and C. Y. Chang.

Co-Principal Investigator: National Science Foundation Grant 9971819 (Experimental Nu-
clear Physics Research Program, 1999-2002 ($1,907,346), with N. S. Chant, E. J. Beise, C.
C. Chang, H. Breuer, J. J. Kelly, and P. G. Roos.

REU Supplement Proposal to NSF Grant PHY-9971819 (Research Experiences for Under-
graduates) for Experimental Nuclear Physics Research Program ($31,000 for 1999-2002), N. S.
Chant, E. J. Beise, C. C. Chang, H. Breuer, J. J. Kelly, and P. G. Roos.

Co-Principal Investigator: National Science Foundation Grant PHY-0140010, Experimental
Nuclear Physics Research Program, 2002-05 ($1,541,667), P. G. Roos, E. J. Beise, H. Breuer,
C. C. Chang, and J. J. Kelly.

Proposed REU Supplement to NSF Grant PHY-0140010 (Research Experiences for Under-
graduates) for Experimental Nuclear Physics Research Program ($11,000), P. G. Roos, E. J.
Beise, C. C. Chang, H. Breuer, J. J. Kelly.



Chia-cheh Chang

Courses Taught at the University of Maryland

1974
1975

1975
1976

1976
1977

1977

1978

1978

1979

1979

1980

1980

1981

1981
1982

1982
1983

Fall
Spring

Fall
Spring

Fall
Spring

Fall

Spring

Fall

Spring

Fall

Spring

Fall

Spring

Fall
Spring

Fall
Spring

Physics 748
Physics 748

Physics 293
Physics 294

Physics 293
Physics 293
Physics 499

Physics 293
Physics 499A
Physics 499B
Physics 899
Physics 294
Physics 499B
Physics 899

Phys 429/621
Physics 899
Phys 429/621
Physics 899

Phys 429/621
Physics 748
Physics 899
Phys 429/621

Physics 263
Physics 748
Physics 798
Physics 441
Physics 748
Physics 798

Physics 263
Physics 161
Physics 899

Sabbatical Leave
Sabbatical Leave

Experimental Nuclear Physics Seminar
Experimental Nuclear Physics Seminar

Introductory Physics
Introductory Physics

Introductory Physics
Introductory Physics
Special Problems in Physics

Introductory Physics
Special Problems in Physics
Special Problems in Physics
Doctoral Thesis Research
Introductory Physics
Special Problems in Physics
Doctoral Thesis Research

Graduate Laboratory
Doctoral Thesis Research
Graduate Laboratory
Doctoral Thesis Research

Graduate Lab

Experimental Nuclear Physics Seminar
Doctoral Thesis Research

Graduate Lab

General Physics

Experimental Nuclear Physics Seminar
Independent Study

Nuclear Physics

Experimental Nuclear Physics Seminar
Independent Study

General Physics
General Physics
Doctoral Thesis Research



Courses Taught at the University of Maryland (continued)

1983

1984

1984

1985

1985

1986

1986

1987

1987

1988

1988

1989

1989

1990

1990

1991

Fall

Spring

Fall

Spring

Fall

Spring

Fall

Spring

Fall

Spring

Fall

Spring

Fall

Spring

Fall

Spring

Physics 161
Physics 748
Physics 262
Physics 299
Physics 748

Physics 741
Physics 748
Physics 395
Physics 798

Physics 741
Physics 798
Physics 499B
Physics 395
Physics 899

Physics 741
Physics 899
Physics 299
Physics 395
Physics 899

Physics 741
Physics 899
Physics 748
Physics 395
Physics 899

Physics 899

Physics 395
Physics 899

Physics 262
Physics 899
Physics 395
Physics 899

Physics 161
Physics 748
Physics 899
Physics 395
Physics 899

General Physics

Experimental Nuclear Physics Seminar
General Physics

Special Problems in Physics
Experimental Nuclear Physics Seminar

Nuclear Physics: Survey

Experimental Nuclear Physics Seminar
Advanced Experiments

Independent Study

Nuclear Physics: Survey
Independent Study

Special Problems in Physics
Advanced Experiments
Doctoral Thesis Research

Nuclear Physics: Survey
Doctoral Thesis Research
Special Problems in Physics
Advanced Experiments
Doctoral Thesis Research

Nuclear Physics: Survey

Doctoral Thesis Research
Experimental Nuclear Physics Seminar
Advanced Experiments

Doctoral Thesis Research

Doctoral Thesis Research
General Research Board Grant
Advanced Experiments
Doctoral Thesis Research

General Physics

Doctoral Thesis Research
Advanced Experiments
Doctoral Thesis Research

General Physics

Experimental Nuclear Physics Seminar
Doctoral Thesis Research

Advanced Experiments

Doctoral Thesis Research
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Courses Taught at the University of Maryland (continued)

1991

1992

1992

1993

1993

1994

1994

1995

1995

1996

1996

1997

1997

1998

1998
1999

Fall

Spring

Fall

Spring

Fall

Spring

Fall

Spring

Fall

Spring
Summer
Fall
Spring
Summer
Fall
Spring

Fall
Spring

Physics 741
Physics 899
Physics 395
Physics 899

Physics 395
Physics 899
Physics 395
Physics 899

Physics 420
Physics 899
Physics 389
Physics 395
Physics 899
Physics 389

Physics 420
Physics 899
Physics 389
Physics 395
Physics 899
Physics 389

Physics 263
Physics 798
Physics 899
Physics 395
Physics 899
Physics 899

Physics 263
Physics 899
Physics 395
Physics 899
Physics 899

Physics 263
Physics 299
Physics 262

Physics 375
Physics 262

Physics 499A

Nuclear Physics: Survey
Doctoral Thesis Research
Advanced Experiments
Doctoral Thesis Research

Advanced Experiments
Doctoral Thesis Research
Advanced Experiments
Doctoral Thesis Research

Principles of Modern Physics
Doctoral Thesis Research
Undergraduate Thesis Research
Advanced Experiments
Doctoral Thesis Research
Undergraduate Thesis Research

Principles of Modern Physics
Doctoral Thesis Research
Undergraduate Thesis Research
Advanced Experiments
Doctoral Thesis Research
Undergraduate Thesis Research

General Physics

Special Problems in Advanced Physics
Doctoral Thesis Research

Advanced Experiments

Doctoral Thesis Reserch

Doctoral Thesis Research

General Physics

Doctoral Thesis Research
Advanced Experiments
Doctoral Thesis Research
Doctoral Thesis Research

General Physics
Special Problems in Physics
General Physics

Experimental Physics 111
General Physics
Individual Problems
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Courses Taught at the University of Maryland (continued)

1999
2000

2000

2001

2001
2002

2002
2003

Fall
Spring

Fall
Spring

Fall
Spring

Fall
Spring

Physics 375
Physics 402
Physics 499A

Physics 375
Physics 402

Physics 375
Physics 402

Physics 161
Physics 375

Experimental Physics III
Quantum Physics 11
Individual Problems

Experimental Physics 111
Quantum Physics 11

Experimental Physics 111
Quantum Physics 11

General Physics: Mechanics
Experimental Physics II1



Chia-cheh Chang

Departmental Services at the University of Maryland

1974-75

1975-76

1976-77

1977-78

1978-79

1979-80

1980-81

1981-82

1982-83

1983-84

1984-85

1985-86

Undergraduate Advising Committee (Physics sophomore advisor)

Undergraduate Advising Committee (Physics junior advisor)
Major Courses Group Leader
Liasion with Mathematics (Undergraduate)

Undergraduate Advising Committee (Physics senior advisor)
Honors Committee

Liasion with Mathematics (Undergraduate)

Group Leader of Physics Major Courses (PHYS-191/296)

Physics Council
Physics Executive Committee

Physics Council
Executive Committee of Physics Council

Campus Senate

Sabbatical Leave
Physics Appointment, Promotion, and Tenure Committee

Physics Appointment, Promotion, and Tenure Committee
Physics Faculty Salary Advisory Committee
Chairman, Teaching Excellence Committee

Chairman, Physics Faculty Salary Advisory Committee

Chairman, Teaching Excellence Committee

Physics Council

General Committee on Undergraduate Education in Physics:
Subcommittee to Revise PHYS 263A Lab Writeups

Subcommittee on the Advanced Laboratories

Subcommittee on Financial Affairs of the Physics Executive Council
Advanced Laboratories Sub-Group on Phys 395/429/485



Departmental Services at the Unversity of Maryland(continued)

1986-87 Chairman, Teaching Evaluation and T'A Orientation Committee
Subcommittee on Visitation Faculty
Physics Council
General Committee on Undergraduate Education in Physics

1987-88 Chairman, Teaching Evaluation and TA Orientation Committee
Subcommittee on Visitation Faculty
Physics Council
General Committee on Undergraduate Education in Physics
CMPS College APT Committee

1988-89 Physics Council

Subcommittee on the Advanced Laboratories

1989-90 Appointments, Promotions, and Tenure Review Committee
Subcommittee on the Advanced Laboratories

1990-91 Appointments, Promotions, and Tenure Review Committee

1991-92 Physics Council
Council Executive Committee

1992-93 Physics Council
Subcommittee on Undergraduate Laboratories

1993-94 Departmental Faculty Salary Advisory Committee
Subcommittee on Physics Qualifying Exam
Subcommittee on Undergraduate Laboratories

1994-95 Chairman, Departmental Faculty Salary Advisory Committee
Subcommittee on Physics Qualifying Exam
Subcommittee on Undergraduate Laboratories

1995-96 Physics Council
Vice-Chair, Physics Council Executive Committee
Search Committee for TQHN Group
Subcommittee on Undergraduate Labs



Departmental Services at the Unversity of Maryland (continued)

1996-97

1997-98

1998-99

1999-00

2000-01

2001-2002

2002-2003

Physics Council

Physics Council Executive Committee
Subcommittee on Undergraduate Education
Subcommittee on Undergraduate Labs

Appointments, Promotions, and Tenure Review Committee
General Committee on Undergraduate Education
Subcommittee on Undergraduate Labs

Physics Council

Chairman, Appointments, Promotions, and Tenure Review Committee
General Committee on Undergraduate Education

Subcommittee on Undergraduate Labs

Physics Council

Departmental Faculty Salary Advisory Committee
General Committee on Undergraduate Education
Subcommittee on Undergraduate Labs

TA Orientation Committee

Elections and Referenda Committee

Departmental Faculty Salary Advisory Committee
General Committee on Undergraduate Education
Subcommittee on Majors’ Labs

Elections and Referenda Committee

CMPS APT Pools

CMPS College APT Pool
Physics Majors’ Labs Committee

Member, Appointments, Promotions, and Tenure Review Committee
Member, Physics Council

Member, Majors’ Laboratory Committee

Member, Expanded Qualifying Examination Committee



