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Sloan Postdoctoral Fellow

Sloan Center for Theoretical Neurobiology
Department of Physiology, UCSF

513 Parnassus Ave, San Francisco, CA 94143-0444
e-mail: sharpee@phy.ucsf.edu
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Education

2001 Ph.D. in Physics, Michigan State University “Many-electron Tunneling in a Mag-
netic Field”.

1997 M.S. in Physics, Kiev State University (Ukraine Diploma in Physics with honors).
Professional Society Membership

American Physical Society (since 1996).

Society for Neuroscience (since 2001).
Awards

Research grant from the Swartz Foundation 2003-2004.

The 2001 Sherwood K. Haynes Physics Award to an “Outstanding Physics/Astronomy
Graduate Student” from Department of Physics-Astronomy, Michigan State University.

Thomas A. Kaplan Award for Best CMP Research Presentation by a Graduate Student
1998-1999.

Second Prize for a poster presentation at CFMR Symposium for “Crystal Engineering
Research and Applications”, East Lansing (1999).

George Soros scholarship for undergraduate students 1994-1995.

Research Interests. Application of methods from condensed matter and statistical physics
to biological problems:

Quantifying and characterizing the near optimal performance of biological systems.
Studies of adaptation to the probability distribution of inputs. Comparison of responses
to natural stimuli vs. noise ensembles.

The role of spike timing in neural coding and decoding, with an emphasis on formation
of invariant neural representations.

Computations in systems of neurons with nearly Poisson and nearly periodic firing.

Physical mechanisms of learning and memory.



Research Experience

2001- present Information-theoretic method for the analysis of neuronal responses
to natural stimuli. Characterization of responses of cells in primary visual
cortex to natural stimuli and development of information-theoretic criterion
for their categorization.

1996- 2001 Theory of tunneling in a magnetic field.
Many-electron tunneling from correlated 2D electron systems.

1994-1996 Phenomenological theory of plastic deformation that explains stress jumps
in intermetallic compounds and fcc metals.

Stabilization by an external electric field of nematic liquid crystals
with macroscopic inclusions.

1993-1994 Boundary value problem for a linearized Korteweg-de-Vries equation

Working knowledge of Mathematica, C/C++, Matlab, BTEX/TEX, HTML.
Programming experience in Fortran, Pascal.

Invited talks

“Probing feature selectivity of V1 neurons with natural stimuli”, Neural Coding work-
shop at the Mathematical Biosciences Institute, Ohio State University, February 2003.

“Characterizing Neural Responses to Natural Stimuli: Most Informative Dimensions”,
Sloan-Swartz Meeting, Boston, MA, July 2002.

“Tunneling in a magnetic field in the semiclassical approximation”, NASA Ames Re-
search Center, April 2002.

“Many-electron tunneling in a magnetic field”, Condensed Matter Seminar, Bell Lab-
oratories, January 2001.

Service

Co-organizer of the computational journal club at the Keck Center for Integrative
Neuroscience

Summer Schools

Methods in Computational Neuroscience, Marine Biological Laboratory, Woods Hole,
MA 2001
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