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Field between two highly conducting disks close to touching

McPhedran, Poladian, GWM (1988)

Rigorous Analysis: Lim and Yu (2015)



Could use the transformation based approach of Greenleaf, Lassas, and Uhlmann

Advantages: Works for any external field and creates no disturbance 

Disadvantages: Requires extreme conductivities, and if one truncates the
solution there is no reason to expect it is optimal. 



Or Maybe?

Seems like we are just guessing. Is there a more systematic approach,
at least in the case where we use just 2 conducting materials, and
we are seeking shielding or concentration for just one applied field?





















Explicit Formula for Bound: (can skip)



Response of the hierarchical 
laminate that has minimum
compliance energy





New classes of elastic materials (with Cherkaev, 1995)

Like a fluid it only supports one 
loading, unlike a fluid that 
loading may be anisotropic







Cloak making an object “unfeelable”:
Buckmann et. al. (2014)





Modifying the pentamodes:



Idea of proof: Insert into the material attaining the energy bounds 
a thin walled structure with sets of parallel walls:

Inside the walls put the appropriate modified pentamode
material. Thus we obtain an optimal pentamode attaining
the energy bounds.



For elastically isotropic materials one has the Hashin-Shtrikman Bounds



See also Ostanin, Ovchinnikov, Tozoni, and Zorin (results in 2d)
https://doi.org/10.1016/j.jmps.2018.05.018



We can go much further and go a long way to completely
characterizing the G-closure of 3d (and 2d) printed materials.

Joint work with Marc Briane and Davit Harutyunyan
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