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Scientific Overview: This workshop will focus on current problems in computational and theoretical
biophysics, in particular problems that can only be addressed within a multiscale approach. An important
example is the characterization of protein folding and assembly processes over the broad range of time scales
that are biologically relevant. Molecular Dynamics (MD) or Monte Carlo (MC) simulations that include every
atom give the most detailed information and are often used, but are limited to the nanosecond time scale. An
important issue in detailed simulation is the development of reliable and effective potentials and force fields.
Coarse-graining procedures and simplified models are oftentimes used to reduce the problem to fewer (larger)
building blocks (such as groups of atoms, or peptide units), so that simulations can be performed more
efficiently and on larger time scale. Critical issues in this context are the definition of coarse-graining
procedures, the theoretical validation of the approximations used, and the quantitative comparison of the
results with experimental data and detailed atomistic simulations. Another approach is to employ continuum
models, where the parameters are obtained from the microscopic approaches, and the time evolution of
proteins can be tracked with state-of-the art methods for moving fronts and boundaries. This is also relevant for

problems like DNA stretching, where one needs to understand the extent to which continuum elasticity theory can be used to describe the
mechanical response of nano-objects measured using e.g. atomic force microscopes.

The definition and application of a combination of models and methods addressing different resolutions is emerging as a common issue in many
different biophysical problems. It is the goal of this workshop to bring together researchers from different communities with expertise in different
modeling techniques to understand how to address multiscale problems in computational biophysics.
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Semester Program Schedule:
-Tutorials. September 13 - 16, 2005

» Workshop I: Multiscale Modeling in Soft Matter and Bio-Physics. September 26 - 30, 2005
-Workshop II: Multiscale Modeling in Condensed Matter and Materials Sciences.

October 17 - 20, 2005

-Mini-Workshop: Time Acceleration Methods in Atomistic Simulations. October 21 - 22, 2005
-Workshop lll: Density-Functional Theory Calculations for Modeling Materials and
Bio-Molecular Properties and Functions — A Hands-on Computer Course.
October 30 - November 5, 2005
-Workshop IV: Multiscale Analysis and Computation. November 14 - 16, 2005
-CIMMS Satellite Workshop at Caltech: Multiscale Modeling and Computation —
Basic Theory and the Geosciences. November 17 - 18, 2005
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Participation: Financial support for this workshop is available for participants at all academic levels, and recent PhD's, graduate students, and
researchers in the early stages of their career are especially encouraged to apply. An online application for support is available at
http://www.ipam.ucla.edu/programs/maws1. Encouraging the careers of women and minority mathematicians and scientists is an important
component of IPAM's mission and we welcome their applications. Applicants who are interested in becoming core participants and participating in the
semester program (September 12 — December 16, 2005) should apply at http://www.ipam.ucla.edu/programs/ma2005.
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