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LENNARD A. FISK 
 
 
Current Position: Thomas M. Donahue Distinguished University Professor of Space 

Science 
  Department of Atmospheric, Oceanic and Space Sciences 
  College of Engineering 
  University of Michigan 
  Ann Arbor, Michigan 48109-2143 
 

EDUCATION 

9/1961 - 6/1967 Cornell University.  A.B. in Physics awarded in June 1965. 
9/1965 - 9/1967 Cornell University. 
9/1967 - 8/1969 University of California, San Diego. 
 Ph.D. in Applied Physics conferred December 1969. 

PREVIOUS EXPERIENCE 

9/2003 – 9/2006 Thomas M. Donahue Collegiate Professor of Space Science 
7/1993 - 8/2003 Professor and Chair, Dept. of Atmospheric, Oceanic, and Space Sciences, 

University of Michigan 
5/1987 - 6/1993 Associate Administrator for Space Science and Applications 
 National Aeronautics and Space Administration 
 Washington, D.C.  
9/1984 - 4/1987 Vice President for Research and Financial Affairs 
 Professor of Physics, University of New Hampshire 
 Durham, New Hampshire 
7/1983 - 9/1984 Interim Vice President for Financial Affairs and Administration, University of 

New Hampshire 
7/1982 - 7/1983 Director of Research, University of New Hampshire 
7/1981 - 7/1982 Director of Space Science Center, University of New Hampshire 
7/1981 - 4/1987 Professor of Physics, University of New Hampshire 
9/1977 - 8/1981 Associate Professor of Physics, University of New Hampshire 
1/1976 - 12/1976 Visiting Associate Professor of Physics, University of New Hampshire 
1/1974 - 4/1974 Visiting Associate in Theoretical Physics, California Institute of Technology 
6/1971 - 8/1977 Astrophysicist, NASA/Goddard Space Flight Center 
9/1969 - 6/1971 National Academy of Sciences Postdoctoral Research Fellow, 

NASA/Goddard Space Flight Center 

HONORS AND AWARDS 

2006 Thomas M. Donahue Distinguished University Professor of Space Science 
2004 National Associate, National Academies of Sciences 
2003 Thomas M. Donahue Collegiate Professor of Space Science 
2003 Member, National Academy of Sciences 
2000 Foreign Member, Academia Europaea 
1999 American Geophysical Union Parker Lecture 
1997 International Academy of Astronautics Basic Science Award 
1994 AIAA Space Science Award 
1993 Member, International Academy of Astronautics 
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1992 NASA Distinguished Service Medal 
1991 Presidential Meritorious Rank Senior Executive 
1990 NASA Outstanding Leadership Medal 
1987 Fellow, American Geophysical Union 

BOARDS OF DIRECTORS 

2002-present International Space Science Institute 
1996 - present Michigan Aerospace Corporation 
1993 - 2001 University Corporation for Atmospheric Research 
1993 - present Orbital Sciences Corporation 
1988 - 1990 American Astronautical Society 

SELECTED ADVISORY COMMITTEES 

11/2003-present NASA Advisory Committee 
7/2003 - present  National Academies Space Studies Board, Chairman 
5/2003-5/2005 NASA Living with a Star Management  Operations Working Group 
9/2002-present NASA/JPL Director’s Advisory Committee 
1/2002-1/2004 American Geophysical Union Fellows Committee 
11/1998 - 2001 National Academy of Sciences, Space Studies Board Committee on 

International Space Programs 
6/1997, 7/2001 NASA Senior Review of Mission Operations and Data Analysis 
8/1986 - 4/1987 NASA Advisory Council 
8/1986 - 4/1987 National Academy of Sciences, Space Science Board 
8/1986 - 4/1987 Chair, National Academy of Sciences Committee on Solar and Space 

Physics 
9/1985 - 4/1987 Chair, AAU Space Science Working Group, Steering Committee  
9/1984 - 12/1984 Review Panel Carnegie/Mt. Wilson Observatory 
1/1984 - 41987 NASA Earth System Sciences Committee 
11/1983 - 4/1987 National Academy of Sciences Committee on Solar and Space Physics 
9/1983 - 4/1987 AAU Space Science Working Group, Steering Committee 
11/1982 - 11/1983 NASA Space and Earth Science Advisory Committee 
1/1981 - 12/1983 NASA Solar System Exploration Committee 
11/1979 - 5/1983 NASA Solar Terrestrial Observatory Science Study Group 
4/1979 - 11/1981 NASA Space Science Advisory Committee 
9/1978 - 8/1979 NASA Solar Terrestrial Theory Panel 
7/1978 - 7/1979 NASA Solar Cycle and Dynamics Mission Science Working Group 
5/1978 - 9/1980 JPL Solar Polar Mission Science Working Group 
8/1976 - 1/1977 NASA Out-of-the Ecliptic Science Working Group, Co-Chairman 
5/1976 - 5/1978 NASA Interplanetary Physics Working Group 
5/1976 - 10/1976 National Academy of Sciences Subcommittee on Interplanetary Physics 
 
FORMER AND PRESENT PH.D. STUDENTS 
Valentin Jordanov, Ph.D. in 1994; Member of Committee 
Nathan Schwadron, Ph.D. in 1996; Member of Committee 
Emmanuel Christodoulou, Ph.D. in 1996, Member of Committee 
Kandis Jessup, Ph.D. in 1996; Chair of Committee 
Scott Edington, Ph.D. in 1997; Member of Committee 
Timur Linde, Ph.D. in 1998; Member of Committee 
Patrick Koehn, Ph.D. in 1999; Co-Chair of Committeee 
Alysha  Reinhard, Ph.D. in 2000; Chair of Committee 
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Susan Lepri, Ph.D. in 2002; Member of Committee 
Kelly Korreck, Ph.D. in 2003; Member of Committee 
Benjamin Lynch, Ph.D. in 2006; Member of Committee 
Jason Gilbert, Ph.D. expected in 2008; Member of Committee 
 
FORMER POST-DOCTORAL FELLOWS 
Nathan Schwardon 
Thomas Zurbuchen 
 

DESCRIPTION OF RESEARCH ACTIVITIES 

L. A. Fisk has published extensively and given numerous presentations on a broad range of 
topics in solar and heliospheric physics.  His early work (in 1974) on the modulation of galactic 
cosmic rays in the solar wind led to the concept for the origin of the so-called anomalous 
component of cosmic rays, that these particles are interstellar neutral gas, which are ionized and 
accelerated extensively in the solar wind.  Following observations by numerous spacecraft, this 
theory was confirmed in 1992 with verification of the principal prediction of the theory that the 
anomalous particles would be singly charged.  L. A. Fisk has also been responsible for the 
development of theories for the dramatic enhancements in the isotopic composition of solar 
flares, and for the introduction of numerical models into studies of cosmic ray propagation. 
 
In recent years, L. A. Fisk has been concerned with the composition of the solar wind and the 
global magnetic structure of the Sun.  His research group at the University of Michigan is 
responsible for the analysis and interpretation of the solar wind composition data being acquired 
from the Ulysses, Advanced Composition Explorer, and WIND missions.  In 1996, L. A. Fisk 
introduced a new concept for the global magnetic field of the solar corona and the heliosphere, 
and in 1999, a new concept for the acceleration of the solar wind. In a recent series of papers, L. 
A. Fisk has pointed out a fundamental property and a new process associated with the solar 
magnetic field, which unifies several solar processes that had not previously been considered to 
have a direct relationship. 

SELECTED RESEARCH PROJECTS 

9/2005 – present NASA TR&T program, Supporting Theoretical Studies of the Processes that  
 Control the Topology and Evolution of the Open Magnetic Flux of the Sun. 
9/2003 - present NSF, Predicting the heliosphere 
7/1993 - present NASA, Solar Wind Ion Composition Spectrometer on the Ulysses Mission 
6/1979 - 4/1987 NASA, Solar Wind Ion Composition Spectrometer on Ulysses Mission 
7/1993 - present NASA, Solar Wind and Suprathermal Ion Studies on the Wind Spacecraft of 

the International Solar Terrestrial Program 
12/1981 - 4/1987 NASA, Solar Wind and Suprathermal Ion Studies on the Wind  Spacecraft of 

the International Solar Terrestrial Program 
1/1994 - present  NASA, SWICS and Solar Wind Ion Mass Spectrometer on the Advanced 

Composition Explorer Mission 
7/1980 - 4/1987 NASA, Theoretical Studies in the Solar Wind and its Coronal Origin, Solar 

Terrestrial Theory Program 
10/1977 - 4/1987 NASA, Theoretical Studies in Solar Particle Physics 
2/1979 - 10/1980 NASA, -Interdisciplinary Scientist, International Solar Polar Mission 
6/1979 - 4/1987 National Science Foundation, Interactions of Energetic Particles with the 

Solar Wind -A Theoretical Study 
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7/1979 - 4/1982 NASA, A Solar Maximum Mission—International Sun-Earth Explorer 
Collaborative Study of Solar Phenomena, Solar Maximum Mission Guest 
Investigation Program 

4/1979 - 9/1980 NASA, Cosmic Ray Experiment on International Sun-Earth Explorer-3 
6/1979 - 4/1981 NASA, Comprehensive Particle Analysis System on the International Solar 

Polar Mission 
9/1977 - 4/1987 NASA, Low-Energy Nuclear and Ionic Composition Experiment on 

International Sun-Earth Explorer-I 
9/1977 - 4/1987 NASA, Low-Energy Nuclear and Ionic Composition Experiment on 

International Sun-Earth  Explorer-3 
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PUBLICATIONS IN REFEREED  JOURNALS AND BOOKS 
 

1. Fisk, L. A., and W. I. Axford, Effects on energy changes on solar cosmic rays, J. 
Geophys. Res., 73, 4397, 1968. 

2. Fisk, L. A., and W. I. Axford, Anisotropies of solar cosmic rays, Solar Phys., 7, 486, 
l969. 

3. Fisk, L. A., The Behavior of Cosmic Rays in the Interplanetary Medium, Ph.D. 
Dissertation, University of California, San Diego, 1969. 

4. Fisk, L. A., L. J. Gleeson, and W. I. Axford, Approximations in the theory of solar-cycle 
modulation, 11th Intl. Conf. on Cosmic Rays, Budapest 2, 105, 1969. 

5. Fisk, L. A., and W. I. Axford, Solar modulation of galactic cosmic rays, J. Geophys. Res. 
74, 4973, 1969. 

6. Fisk, L. A., and W. I. Axford, Radial gradients and anisotropies of cosmic rays in the 
interplanetary  medium, Solar Phys. 12, 304, 1970. 

7. Goldstein, M. L., R. Ramaty, and L. A. Fisk, Interstellar cosmic ray spectra from the 
nonthermal radio background from 0.4 to 400 MHz, Phys. Rev. Lett. 24, 1193, 1970. 

8. Goldstein, M. L., L. A. Fisk, and R. Ramaty, Energy loss of cosmic rays in the 
interplanetary medium, Phys. Rev. Lett. 25, 832, 1970 

9. Fisk, L. A., Solar modulation of galactic cosmic rays, J. Geophys. Res. 76, 221, 1971. 
10. Fisk, L. A., Increases in the low energy cosmic ray intensity at the front of propagating 

interplanetary shock waves, J. Geophys. Res., 76, 1662, 1971. 
11. Lingenfelter, R. E., R. Ramaty, and L. A. Fisk, Compound diffusion of cosmic rays, 

Astrophys. Lett., 8, 93, 1971. 
12. Wang, J. R., L. A. Fisk, and R. P. Lin, Observations of the scatter-free solar flare 

electrons in the energy range 20-l000 KeV, in Procs. 12th Intl. Conf. on Cosmic Rays, 
Hobart, Tasmania 2, 438, 1971. 

13. Fisk, L. A., and M. Van Hollebeke, Quiet-time electron increases, samplers of conditions 
in the outer solar system, in Procs. 12th Intl. Conf. on Cosmic Rays, Hobart, Tasmania 
542, 1971. 

14. Fisk, L. A., and M. Van Hollebeke, Quiet-time electron increases,  a measure of 
conditions in the outer solar system, J. Geophys. Res., 77, 2232, 1972. 

15. Fisk, L. A., and K. H. Schatten, Transport of cosmic rays in the solar corona, Solar Phys., 
23, 204, 1972. 

16. Ramaty, R., T. L. Cline, and L. A. Fisk, Origin of 200 KeV interplanetary electrons, 
Phys. Rev. Lett., 29, 1039, 1972. 

17. Fisk, L. A., M. A. Forman, and W. I. Axford, Solar modulation of galactic cosmic rays 3.  
Implications of the Compton-Getting Coefficient, J. Geophys. Res., 78, 995, 1973. 

18. Fisk, L. A., and J. W. Sari, Correlation length for interplanetary magnetic field 
fluctuations, J. Geophys. Res., 78, 6729, 1973. 

19. Fisk, L. A., Modulation of solar cosmic rays, in High Energy Phenomena on the Sun, 
edited by R. Ramaty and R. G. Stone, NASA SP-342, p. 4l8, 1973.  

20. Suess, S. T., L. A. Fisk, and T. E. Holzer, Galactic cosmic ray modulation in the outer 
solar system:  Solar wind consequences, NOAA Technical Report ERL 285-SEL 26, 
1973. 

21. Forman, M. A., L. A. Fisk, and W. I. Axford, Particle distribution functions in 
modulation theory, in Proc. 13th Intl. Conf. on Cosmic Rays, 2, 663, l973. 

22. Fisk, L. A., Interplanetary physics--A summary paper, in Proc. Solar Terrestrial 
Relations Conf., Calgary, p. 713, 1973. 

23. Fisk, L. A., M. L. Goldstein, A. J. Klimas, and G. Sandri, The Fokker-Planck Coefficient 
for pitch angle scattering of cosmic rays, Astrophys. J., 190, 417, 1974.  
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24. Fisk, L. A., B. Kozlovski and R. Ramaty, An interpretation of the observed oxygen and 
nitrogen enhancements in low energy cosmic rays, Astrophys. J. Lett., 190, L35, 1974. 

25. Fisk, L. A., Solar modulation, in High Energy Particles and Quanta in Astrophysics, 
edited by F. B. McDonald and C. E. Fichtel, MIT Press, Cambridge, p. 170, 1974.  

26. McDonald, F. B., C. E. Fichtel, and L. A. Fisk, Solar particles (observations, relationship 
to the sun, acceleration, interplanetary medium), in High Energy Particles and Quanta in 
Astrophysics, edited by F. B. McDonald and C. E. Fichtel, MIT Press, Cambridge, p. 212, 
1974. 

27. Fisk, L. A., On the oxygen and nitrogen enhancements observed in low-energy cosmic 
rays, in Proc. 14th Intl. Conf. on Cosmic Rays, 810, 1975. 

28. Fisk, L. A., Possible evidence for latitude-dependent cosmic ray modulation, in Proc. 
14th Intl. Conf. on Cosmic Rays, 905, 1975. 

29. Fisk, L. A., Solar modulation and a galactic origin for the anomalous component 
observed in low-energy cosmic rays, Astrophys. J., 206, 333, 1976. 

30. Fisk, L. A., Solar modulation of galactic cosmic rays 4.  Latitude-dependent modulation, 
J. Geophys. Res., 8l, 4646, 1976. 

31. Fisk, L. A., The acceleration of energetic particles in the interplanetary medium by transit 
time damping, J. Geophys. Res., 81, 4633, 1976. 

32. Fisk, L. A., On the acceleration of energetic particles in the interplanetary medium, J. 
Geophys. Res., 8l, 464l, 1976. 

33. Fisk, L. A., and W. I. Axford, editors, Proceedings of the Symposium on the Study of the 
Sun and Interplanetary Medium in Three Dimensions, NASA/GSFC x-document #660-
76-53, 1976. 

34. Anderson, K., L. A. Fisk, and G. Gloeckler, Studies of the Sun and astrophysical 
phenomena based on particle observations in interplanetary space, Report of the 
Committee on Space Astronomy and Astrophysics of the National Academy of Sciences, 
1977. 

35. Fisk, L. A., M. Neugebauer, S. J. Bame, J. D. Bohlin, J. Fainberg, A. Krieger, S. M. 
Krimigis, R. R. Meier, E. M. Reeves, F. L. Scarf, J. A. Simpson, E. J. Smith, and R. 
Vogt, The NASA/ESA Dual Spacecraft Out-of-Ecliptic Mission--A scientific summary, 
Jet Propulsion Laboratory Publication #660-53, 1977. 

36. Fisk, L. A., The interactions of energetic particles with the solar wind, Report of the 
Subpanel on Heliospheric Hydrodynamics, National Academy of Sciences Study on 
Space Plasma Physics, 1978. 

37. Neugebauer, M., L. A. Fisk, R. E. Gold, R. P. Lin, G. Newkirk, J. A. Simpson, and M. A. 
I. Van Hollebeke, The energetic particle environment of the Solar Probe Mission, Jet 
Propulsion Laboratory Publication #78-64, 1978. 

38. Hovestadt, D., G. Gloeckler, C. Y. Fan, L. A. Fisk, F. M. Ipavich, B. Klecker, J. J. 
O'Gallagher, M. Scholer, H. Arbinger, J. Cain, H. Hofner, E. Kunneth, P. Laeverenz,  and 
E. Tums, The nuclear and ionic charge distribution particle experiments on the ISEE-1 
and ISEE-C spacecraft, Trans. IEEE Geoscience Electronics, GE-16, 166, 1978. 

39. von Rosenvinge, T. T., F. B. McDonald, J.  H. Trainor, M.A.I. Van Hollebeke, and L. A. 
Fisk, The medium energy cosmic-ray experiment for ISEE-C, Trans. IEEE Geoscience 
Electronics, GE-16, 208, 1978. 

40. Fisk, L. A., 3He-rich flares:  A possible explanation, Astrophys. J., 224, 1048, 1978. 
41. Hovestadt, D., G. Gloeckler, C. Y. Fan, L. A. Fisk, F. M. Ipavich, B. Klecker, J. J. 

O'Gallagher, and M. Scholer, Evidence for solar wind origin of energetic heavy ions in 
the Earth's radiation belt, Geophys. Res. Lett., 5 (12), 1055, 1978. 

42. Hovestadt, D., G. Gloeckler, C. Y. Fan, L. A. Fisk, F. M. Ipavich, B. Klecker, J. J. 
O'Gallagher and M. Scholer, Messung der Kernladungszusammensetzung des 
Strahlungsgürtels in Aequatornähe, Verh. der DPG, 7, 1110, Munich, 1978. 
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43. Scholer, M., F. M. Ipavich, G. Gloeckler, D. Hovestadt, B. Klecker, C. Y. Fan, L. A. 
Fisk, and J. J. O'Gallagher, Beobachtung niederenergetischer geladener Teilchen in der 
Nähe der Bugstosswelle der Erde mit ISEE-1, Verh. der DPG, 7, 420, Munich, 1978. 

44. Fisk, L. A., 3He-rich solar flares and related problems in flare composition, in Proc. of 
10th International Seminar on Nuclear Space Physics, Leningrad, USSR, p. 22, 1978. 

45. Fisk, L. A., The interactions of energetic particles with the solar wind, in Solar System 
Plasma Physics:  A Twentieth Anniversary Overview, Vol. l, ed. by C. F. Kennel, L. J. 
Lanzerotti, and E. N. Parker, North Holland Publishing Co., 1979. 

46. Gloeckler, G., D. Hovestadt, L. A. Fisk, Observed distribution functions of H, He, C, O, 
and Fe in corotating energetic particle streams:  Implications for interplanetary 
acceleration and propagation, Astrophys. J. Lett., 230, L191-L195, 1979. 

47. Ipavich, F. M., G. Gloeckler, C. Y. Fan, L. A. Fisk, D. Hovestadt, B. Klecker, J. J. 
O'Gallagher, and M. Scholer, Initial observations of low energy charged particles near the 
Earth's bow shock on ISEE-1, Space Sci. Rev., 23, 93, 1979. 

48. Fisk, L. A., Rapporteur paper on coronal propagation, interplanetary propagation, and 
interplanetary acceleration, in 15th International Conference/Cosmic Rays, Plovdiv, 10, 
324, 1979. 

49. Fisk, L. A., On the acceleration of energetic particles in the solar wind, in Proc. Solar 
Wind Conference 4, Burghausen, Germany, 1979. 

50. Fisk, L. A., Contributions of SCADM to solar-terrestrial physics, in Proc. Symp.:  Study 
of the Solar Cycle from Space, GSFC/AAS, Wellesley, Mass., NASA  Conf. Pub. 2098, 
p. 277, 1979. 

51. Fisk, L. A., Mechanisms for energetic particle acceleration in the solar wind, in Particle 
Acceleration Mechanisms in Astrophysics: Proceedings of the Workshop, La Jolla, CA, 
Jan. 3-5, 1979, New York, American Institute of Physics, p. 63-79, 1979. 

52. Scholer, M., F. M. Ipavich, G. Gloeckler, D. Hovestadt, C. Y. Fan, L. A. Fisk, B. 
Klecker, and J. J. O'Gallagher, Pitch angle distributions of energetic protons near the 
Earth's bow shock, Geophys. Res. Lett., 6 (9), 707-710, 1979. 

53. Fisk, L. A., and M. A. Lee, Shock acceleration of energetic particles in corotating 
interaction regions in the solar wind, Astrophys. J., 237, 620-626, 1980. 

54. Mason, G. M., G. Gloecker, L. A. Fisk, and D. Hovestadt, A survey of approximately l 
MeV/nucleon solar flare particle abundances, 1< 7 < 26, during the 1973-1977 solar 
minimum period, Astrophys. J., 239, 1070-1088, 1980. 

55. Fisk, L. A., Solar modulation of galactic cosmic rays, in The ancient sun: Foccil record 
in the Earth, moon, and meteorites; Proceedings of the Conference, Boulder, CO, Oct. 
16-19, 1979, ed. by R. O. Pepin, J. A. Eddy, and R. B. Merrill, New York and Oxford, 
Pergamon Press, pp. 103-118, 1980. 

56. Fisk, L. A., Contributions of SCADM to solar-terrestrial physics, in NASA Goddard 
Space Flight Center Study of the Solar Cycle from Space, 277-289, 1980. 

57. Hovestadt, D., E. Möbius, C. Y. Fan, L. A. Fisk, G. Gloeckler, F. M. Ipavich, B. Klecker, 
M. Scholer and J. J. O'Gallagher, Investigation of the energy spectra and their temporal 
evolution during 3He-rich events, in International Cosmic Ray Conference, 16th, Kyoto, 
Japan, Aug. 6-18, 1979, Conference Papers Vol. 5, Tokyo, Univ. of Tokyo, pp. 101-107, 
1980. 

58. Hovestadt, D., B. Klecker, G. Gloeckler, F. M. Ipavich, C. Y. Fan, and L. A. Fisk, 
Temporal variations on the anomalous oxygen (1974-1979) and disappearance in 1978, in 
International Cosmic Ray Conference, 16th, Kyoto, Japan, Aug. 6-18, 1979, Conference 
Papers Vol. 3, Tokyo, Univ. of Tokyo, pp. 255-260, 1980. 

59. Ipavich, F. M., A. B. Galvin, G. Gloeckler, D. Hovestadt, B. Klecker, M. Scholer, C. Y. 
Fan, L. A. Fisk, and J. J. O'Gallagher, Composition and energy spectra of low energy 
ions observed upstream of the Earth's bow shock on ISEE-1, in International Cosmic Ray 
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Conference, 16th, Kyoto, Japan, Aug. 6-18, 1979, Conference Papers Vol. 3, Tokyo, 
Univ. of Tokyo, pp. 140-144, 1980. 

60. Scholer, M., F. M. Ipavich, G. Gloeckler, C. Y. Fan, L. A. Fisk, D. Hovestadt, B. 
Klecker, and J. J. O'Gallagher, Energetic ions upstream of the Earth's bow shock 
observed on ISEE-1 and ISEE-3, in International Cosmic Ray Conference, 16th, Kyoto, 
Japan, Aug. 6-18, 1979, Conference Papers Vol. 3, Tokyo, Univ. of Tokyo, pp. 287, 
1980. 

61. Hovestadt, D., H. Hoefner, B. Klecker, M. Scholer, G. Gloeckler, F. M. Ipavich, C. Y. 
Fan, L. A. Fisk, and J. J. O'Gallagher, Singly charged energetic helium emitted in solar 
flares, Astrophys. J. Lett., 246, L8l-L84, 1981. 

62. Fisk, L. A., Prediction of energetic particle behavior at high solar latitudes, Adv. Space 
Res., l, 41-55, 1981. 

63. Fisk, L. A., and M. A. Lee, Shock acceleration of energetic particles in corotating 
interaction regions, Adv. Space Res., l, 93, 1981. 

64. Lee, M. A., and L. A. Fisk, The role of particle drifts in solar modulation, Astrophys. J., 
248, 836-844, 1981. 

65. Lee, M. A., L. A. Fisk, and G. Skadron, Acceleration of energetic ions at the Earth's bow 
shock, Geophys. Res. Lett., 8, 40l-404, 1981. 

66. Hovestadt, D., H. Hofner, B. Klecker, M. Scholer, G. Gloeckler, F. M. Ipavich, C. Y. 
Fan, L. A. Fisk, and J. J. O'Gallagher, Direct observation of charge state abundances of 
energetic He, C, O, and Fe emitted in solar flares, Adv. Space Res., l (3), 61-64, 1981. 

67. Klecker, B., M. Scholer, D. Hovestadt. C. Y. Fan, L. A. Fisk, G. Gloeckler, F. M. 
Ipavich, and J. J . O'Gallagher, On compositional variations of heavy ions during solar 
particle events, Adv. Space Res., l, 65-68, 1981. 

68. Gloeckler, G., H. Weiss, F. M. Ipavich, D. Hovestadt, B. Klecker, M. Scholer, L. A. Fisk, 
C. Y . Fan, and J. J. O'Gallagher, Observations of the ionization states of energetic 
particles accelerated in solar flares, in Proc. 17th Intl. Conf. on Cosmic Rays, France, 
Vol. 3, SH3.1-7, pp. 136-139, 1981. 

69. Lee, M. A., and L. A. Fisk, Shock acceleration of energetic particles in the heliosphere, 
Study of Travelling Interplanetary Phenomena Workshop on Shock Waves in the Solar 
Corona and Interplanetary Space, Smolenice, Czechoslovakia, Space Sci. Rev., 32 (1-2), 
205-228, 1982. 

70. Perko, J., and L. A. Fisk, Solar modulation of galactic cosmic rays. V - Time-dependent 
modulation, J. Geophys. Res., 88, 9033-9036, 1983. 

71. Fisk, L. A., Solar cosmic rays--Their injection, acceleration, and propagation, in Solar-
Terrestrial Physics, ed. by R. L. Carovillano and J. M. Forbes, Dordrecht, Reidel, pp. 
20l-215, 1983. 

72. Fisk, L. A., Solar modulation of galactic cosmic rays, in Solar-Terrestrial Physics, ed. by 
R. L. Carovillano and J. M. Forbes, Dordrecht, Reidel, pp. 217-230, 1983. 

73. Fisk, L. A., The acceleration of energetic particles in the solar wind, in Solar-Terrestrial 
Physics: Principles and Theoretical Foundations, ed. by R. L. Carovillano and J. M. 
Forbes, Dordrecht, Reidel, pp. 231-241, 1983. 

74. Gloeckler, G., J. Geiss, H. Balsiger, L. A. Fisk, F. Gleim, F. M. Ipavich, K. W. Ogilvie, 
W. Studemann, and B. Wilken, The ISPM Solar-Wind Ion Composition Spectrometer, 
ESA Special Pub. SP-1050, 77, 1983. 

75. Fisk, L. A., R. Arnoldy, L. Lanzerotti, R. Lin, E. Oran, J. Reagan, M. Schultz, and B. 
Tsuratani, Impact of flares on the solar terrestrial environment, in Solar-Terrestrial 
Physics:  Present and Future, ed. by D. M. Butler and K. Papadopoulos, NASA Pub. 
1120, p. 9-l, l984. 
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76. Klecker, B., D. Hovestadt, M. Scholer, G. Gloeckler, F. M. Ipavich, C. Y. Fan, and L. A. 
Fisk, Direct determination of the ionic charge distribution of helium and iron in the 3He-
rich solar energetic particle  events, Astrophys. J., 28l, 458-462, 1984. 

77. Luhn, A., B. Klecker, D. Hovestadt, M. Scholer, G. Gloeckler, F. M. Ipavich, C. Y. Fan, 
and L. A. Fisk, Ionic charge states of N, Ne, Mg, Si, and S in solar energetic particle 
events, Adv. Space Res., 4 (2-3), 161-164, 1984. 

78. Isenberg, P. A., P. P. Chih, and L. A. Fisk, The heating of the solar wind by the 
interstellar neutral gas, J. Geophys. Res., 90, 12,040-12,046, 1985. 

79. Newkirk, G., Jr., and L. A. Fisk, Variation of cosmic rays and solar wind properties with 
respect to the heliospheric current sheet.  I - Five-GeV protons and the solar wind speed, 
J. Geophys. Res., 90, 3391-3414, 1985. 

80. Luhn, A., D. Hovestadt, B. Klecker, M. Scholer, G. Gloeckler, F. M. Ipavich, A. B. 
Galvin, C. Y. Fan, and L. A. Fisk, The mean ionic charges of N, Ne, MG, SI, and S in 
solar energetic particle events, in NASA Goddard Space Flight Center 19th Intl. Cosmic 
Ray Conf., Vol. 4, pp. 241-244, 1985. 

81. Potgieter, M. S., L. A. Fisk, and M. A. Lee, On the anomalous component, in NASA 
Goddard Space Flight Center 19th Intl. Cosmic Ray Conf., Vol. 5, pp. 180-183, 1985. 
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