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• Review: energy
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• From the Energy

• Forcelessness

• Torquelessness

Diffusion?
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• Analogy with random walks

• Schroedinger eqn. gives t(s)t(0) correlation
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• Another perspective….. 

• or

Geometry
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Geometric Frames
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• What about 3D?

• Extension (Frenet):
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• In general…

• New term in the energy: twist!

Material Frames
ge

om
et

ry

• Frame equations

Natural Frames
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cf. R.L. Bishop, Amer. Math. Monthly 1975.
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• Construction

Natural Frames
ge

om
et

ry

• Construction

Natural Frames
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cf. Hasimoto 1972
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• Elastic Force

• Meaning of terms is qualitatively clear

Natural Frames
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cf. Shi & Hearst 1994, Goldstein et al. 1998
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• Spinning vs twisting

• Local lk=tw+wr

cf. Kamien 1998

Dynamics

• Physics says:

• ergo e.o.m:ge
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Geometric Untwisting
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cf. Goldstein 1998

Geometric Untwisting
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• Energy:

• BC’s

Constraints
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Toy Problem: Chain
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cf. Belmonteet. al. 2001 
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Toy Problem: Chain
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Experimental Constraints
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• tethering

• driving
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Spectral Numerics?

• Eigenfunctions

• Stiffness
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kT

• Constraints

• Metric Forces

• Time Scales
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