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ABSTRACT

In this talk, we will review the main ideas of goal-oriented error estimation and adaptation for the
control of modeling errors [1,2,3]. We will focus in particular on the extension of these ideas toward the
development of a coupling method based on the Arlequin method (see [5]), for multi-scale modeling
of nano-devices made of polymeric materials. We will present a new method in which a particle model
is coupled to a continuum model via an overlap region as introduced in the Arlequin method. This
coupling approach provides for a surrogate model that is an approximation of the true particle model.
We will show here how to extend the goal-oriented adaptive modeling technique [3,6] so as to identify
the regions in which the continuum and atomistic models should be used and thus to predict the position
of the interface. We will show 1D and 3D examples in which the polymeric material is represented via
a lattice-based molecular model. This work is part of an ongoing study of the application of these ideas
to polymer materials used in semiconductor manufacturing.

REFERENCES
[1] M. Braack and A. Ern. “A posteriori control of modeling errors and discretization errors”.

Multiscale Model. Simul. Vol. 1, 221–238, 2003.
[2] J.T. Oden and S. Prudhomme. “Goal-oriented error estimation and adaptivity for the finite

element method”. Comp. Math. Applic., Vol. 41, 735–756, 2001.
[3] J.T. Oden and S. Prudhomme. “Estimation of modeling error in computational mechanics”.

J. Comput. Phys., Vol. 182, 496–515, 2002.
[4] S. Prudhomme, P.T. Bauman, and J.T. Oden. “Error control for molecular statics problems”.

Int. J. Multiscale Comp. Eng., Vol. 4, 647–662, 2006.
[5] H. Ben Dhia and G. Rateau. “The Arlequin method as a flexible engineering design tool”.

Int. J. Num. Methods. Engng., Vol. 62, 1442–1462, 2005.
[6] J.T. Oden, S. Prudhomme, A. Romkes, and P.T. Bauman. “Multiscale modeling of physical

phenomena: Adaptive control of models”. SIAM J. Scientific Computing, Vol. 28, 2359–
2389, 2006.


