To: Simons Center Arts Program Advisory Committee

From: Pamela Davis Kivelson 

Subject: Frustrated Icosahedron sculpture

Date: November 13, 2013

I am writing to propose a sculpture, “Frustrated Icosahedron,” for acquisition by the Center.
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                    Plywood prototype of Frustrated Icosahedron. Diameter: 4 ft. 

The Frustrated Icosahedron exists now as a gilt redwood dismountable plywood prototype; the reassembly has been performed as a 14-minute piece of performance art, and in fact is scheduled for performance next Spring in the Bing Theater at Stanford. The packers, mostly Physics faculty and students, will work to music played by the Philharmonia Baroque Orchestra. 
(A movie of the assembly process is available online at http://www.lassp.cornell.edu/sethna/FrustrationCurvature/PDKIcosaWebS.mov ).

For the Simons Center I propose a bronze cast of this object; the bronze would be suitable for outside display, for example at the Southeast corner of the terrace above the auditorium. On a 4-foot bronze pedestal it would be visible from below as well as from inside the Center.

The main expense for this item would be the bronze casting. I have a bid of $92,000 for the casting from the Walla Walla Foundry, an excellent foundry. The total cost, including base, Cad drawings, installation, and shipping to the Center would be $106,000.

The Frustrated Icosahedron is especially appropriate for the Simons Center because it refers to an actual phenomenon in current solid-state physics. Briefly, the “frustration” comes about because a regular icosahedron naturally splits into twenty triangular pyramids with vertices at its center; but if we try to assemble the icosahedron from twenty regular tetrahedra, they don’t quite fit together. A recent article in Science, “Geometric Frustration of Icosahedron in Metallic Glasses” (A. Hirata et al, Science, 341 376, 6 July 2013) discusses experimental evidence that  geometric frustration [as embodied in this sculpture] plays a role in the experimentally accessible properties of metallic glasses.  The abstract is at
http://www.sciencemag.org/content/341/6144/376.abstract 

Their article was picked up by Phys.org:

http://phys.org/news/2013-07-local-icosohedral-metallic-glasses.html
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An acknowledgement of the significance of the Frustrated Icosahedron is its appearance on the cover of Entropy, Order Parameters and Complexity (Oxford, 2006), a widely used advanced textbook on statistical mechanics by James Sethna, Professor of Physics at Cornell. (Sethna and Dan Rochsar, Professor of Genetics at Berkeley, were my scientific collaborators on the original project).

A lower-cost alternative to casting would be to have the Frustrated Icosahedron welded together from bronze plates. This is possible because of the polygonal nature of the surface. The texture of the wood could be rendered by hand-painted patination. The cost to the Center in this medium would be $70,000.

The prototype itself will be available after the Stanford performance. It would have to be displayed indoors and because of the relatively delicate surface would need to be protected from the public by a fairly wide platform (as in the photograph above; that platform is 7x7 feet). Additionally the clips and rubber bands that hold it together are not suitable for a permanent installation. I have an estimate of $35,000 for construction of a steel armature, plus regilding some of the tetrahedra and refurbishing. The entire cost to the Center would be $46,000, including the base.

