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SCIENTIFIC INTERESTS

My primary scientific interests lie in the study of the interaction of high intensity ultrashort laser pulses with matter.
To this end I am pursuing three main lines of research:

1.

My research involves the study of the dynamics of photoionization of atoms and molecules in strong
fields and at very short times. One of the principal goals is to understand the evolution of photoionization
from perturbation theory to the semi-classical tunneling regime. Utilizing time-of-flight (TOF)
spectroscopy on ions and electrons, we are able to map out the evolution of atomic/molecular structure as
a function of laser intensity. Exploitation of the properties of gaussian laser beams allows us to observe
effects from greatly reduced volumes. Photoelectron studies of atomic ions and molecular systems will
give us insight into the complexities found at very high laser intensities.

The interaction of ultrashort pulses with novel materials ranging from polymers to tissue is a thriving
field. I am interested in developing and understanding applications utilizing high intensity ultrashort
laser pulses. Currently I am beginning an effort in understanding the ultrafast photophysics of
photosynthesis in the Photosystem II complex reaction centers.
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Lett. 57, 1711 (1986).
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Rev. A 37, 3326 (1988).
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Generation and Applications, Vol. 2, ed. R. Falcone and J. Kirz, Optical Society of America (1988)
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36, 817 (1989).

“A Parabolic Mirror Time-Of-Flight Electron Energy Analyzer,” D.J. Trevor, L.D. Van Woerkom, and R.R.
Freeman, Review of Scientific Instruments 60, 1051 (1989).

“The Complex Spatial Structure of Ion Yield Arising from High Intensity Multiphoton lonization,” T.J.
Mcllrath, R.R. Freeman, W.E. Cooke, and L.D. Van Woerkom, Phys. Rev. A 40, 2770 (1989).

“On the Problem of the ‘New’ Structure in Multiphoton Ionization Produced by Short Pulse High Intensity
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Interactions II Conference, Obergurgl, Austria, Feb. 1989.
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Advances in Atomic, Molecular & Optical Physics, Ed. by Mihai Gavrila.

“The Prospect for Multiphoton Effects Using Soft X-Rays From Laser Driven Plasmas,” R.R. Freeman, S.C.
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“Ion Yields From Strong Optical Field Ionization Experiments Using 100 Fsec Laser Pulses,” D.N.
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“120-fs Terawatt Ti:AlpO3/Cr:LiSrAlFg Laser System,” W.E. White, J.R. Hunter, L.D. Van Woerkom, T.
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"High Precision Intensity Selective Observation of Multiphoton Ionization: A New Method of Photoelectron
Spectroscopy,”" P. Hansch and L.D. Van Woerkom, Optics Letters 21, 1286 (1996).

"Spatially Dependent Multiphoton Multiple Ionization," P. Hansch, M.A. Walker and L.D. Van Woerkom,
Phys. Rev. A 54, R2559 (1996).

"Multiphoton Ionization with Precise Intensity Control," P. Hansch, M.A. Walker and L.D. Van Woerkom,
Optics and Photonics News, 7, 23 (1996)

"Hot Electron Enhancement Through Core Coupling?" L.D. Van Woerkom, P. Hansch and M.A. Walker,
Proceedings of the 7th International Conference on Multiphoton Processes, Garmisch-Partenkirchen,
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Rev. E 56, 1273 (1997).

"Eight- and nine-photon resonances in multiphoton ionization of xenon," P. Hansch, M.A. Walker and L.D.
Van Woerkom, Phys. Rev. A 57, R709 (1998).

"Intensity Resolved Multiphoton Ionization: Circumventing Spatial Averaging," M. A. Walker, P. Hansch and
L. D. Van Woerkom, Phys. Rev. A 57, R701 (1998).

“Angular distributions of high intensity ATI and the onset of the plateau,” M. J. Nandor, M. A. Walker and L.
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“Detailed comparison of above-threshold-ionization spectra from accurate numerical integrations and high-
resolution measurements,” M. J. Nandor, M. A. Walker, L. D. Van Woerkom, and H. G. Muller, Phys. Rev. A
60, R1771-R1774 (1999).
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“On the Absence of Multielectron Effects in ATI Photoelectron Spectra of Argon,” L. D. Van Woerkom, M. A.
Walker and M. J. Nandor, Proceedings of the 8" International Conference on Multiphoton Processes,
Monterey, California, American Institute of Physics Conference Proceedings Subseries on Atomic, Molecular
and Chemical Physics, 525, 70 (1999).
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H.G. Muller, Laser Physics, 11 #9 (2001).
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“High Intensity Multiphoton Ionization and Atomic Structure,” Atomic Physics Seminar, City College of New
York, January, 1989.

“The Role of Atomic Structure in High Intensity Multiphoton Ionization,” Spring Meeting of the American
Physical Society, Baltimore, MD, May, 1990.

"Temporal Measurements of Short Wavelength Bursts," Euroconference on the Generation and Application of
Ultrashort X-Ray Pulses, Salamanca, Spain, March 1994.

"Ultrashort Pulse, High Intensity Laser Produced Plasma Soft X-Ray Imaging," Department of Physics
Colloquium at University of Missouri, Rolla in February, 1995;

"Short Pulse, Short Wavelength X-rays from High Intensity Laser Produced Plasmas," Seminar at the Institute
for Physical Sciences and Technology, University of Maryland in March, 1995;

"Soft X-Rays from High Intensity Laser Produced Plasmas," Physical Chemistry Seminar in the Chemistry
Department at OSU in April, 1995.

"The Explosive Nature of Light," Department of Physics Colloquium, The College of William and Mary,
VA, September, 1996

"Hot Electron Enhancement Through Core Coupling," L.D. Van Woerkom, P. Hansch, and M.A. Walker,
International Conference on Multiphoton Processes VII (ICOMP VII), Garmisch-Partenkirchen, Germany,
October 1996.

"Tunable Atoms and Optical Hammers," Department of Physics Colloquium, The Ohio State University,
OH, October, 1996.

"Tunable Atoms and Optical Hammers," Department of Physics Colloquium, University of Connecticut,
Storrs CT, 7 February 1997.

"Tunable Atoms and Optical Hammers," Department of Physics Atomic Physics Seminar, University of
Kentucky, Lexington KY, 11 February 1997.

"Intense Laser Interactions: Hot Electrons and High Harmonic Ionization," Optical Society of America
Topical Meeting on Applications of High Fields and Short Wavelength Sources VII, Santa Fe NM, March
1997.

"Very High Order ATI and Hot Electron Enhancement," Division of Atomic, Molecular and Optical Physics
(DAMOP) Meeting of the American Physical Society, Washington, DC April 1997.

"Very High Order ATI: Multiple Excitations and Hot Electrons," Atomic Physics Gordon Research
Conference, New England College, Henniker NH, July 1997.

“High Intensity Laser Photoionization: From bound states to structured continua,” Electron Spectroscopy
Gordon Research Conference, New England College, Henniker NH, July 1998.

"Conspicuous absence of multielectron effects in Argon ATL," Eighth International Conference on
Multiphoton Physics (ICOMP VIII), Monterey, CA, October 1999.

"Ultrashort Pulse Lasers & Tunable Atoms," Department of Physics Seminar, Miami University, Oxford
OH, 08 March 2000.

“Searching for multielectron effects in a sea of single electrons,” Center for Materials Research Seminar,
OSU, June 2000.



19. “Above-threshold ionization as a probe of multielectron effects,” Plenary Talk, Laser Physics 2000 (LPHY'S
2000), Bordeaux, France, July 2000.

20. “Atoms Over the Edge: High Intensity Multiphoton Ionization and More,” Department of Physics
Colloquium, University of Nebraska, Lincoln, NE, 19 September 2002.

21. “Physics on the Edge: Batteries to CDs”, Winter College, The Ohio State University, Naples, FL, 28
February 2003.
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D. Van Woerkom, 1998 Gordon Research Conference on Multiphoton Processes, Tilton, NH, June 1998.

“Multiphoton Ionization and Above-Threshold Ionization of Magnesium with 800-nm Laser Light,” Glen D.
Gillen, M. A. Walker, and L. D. Van Woerkom, Cross Borders Laser Workshop, University of Michigan, Ann
Arbor, MI, May 2000.

“Above-Threshold Ionization as a Probe of Strong Field Multi-electron Physics,” M. A. Walker, M. J. Nandor,
G. D. Gillen, R. L. Barnett, and L. D. Van Woerkom, Cross Borders Laser Workshop, University of Michigan,
Ann Arbor, MI, May 2000.



45.

46.

47.
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“Ion Yields of Magnesium in Intense Lasers,” Glen D. Gillen, and L. D. Van Woerkom, Division of Atomic,
Molecular, and Optical Physics (DAMOP) Meeting of the American Physical Society, London, Ontario,
Canada June 2001.

“Resonant Above-Threshold Signatures in the Photoelectron Spectra of Magnesium,” Glen D. Gillen, and L. D.

Van Woerkom, Division of Atomic, Molecular, and Optical Physics (DAMOP) Meeting of the American
Physical Society, Williamsburg, VA May 2002.

10



