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1. I n t r o d u c t i o n  

The energy functional for smooth based maps of a surface Z into a smooth manifold 

M and the Yang-Mills functional for connections on a smooth four-manifold X have 

many points in common. Both arise in mathematical physics, the first in the guise of the 

non-linear a-model, the second in gauge theories. Both correspond to borderline cases 

for the analytic conditions for a good Morse functional, and in both cases one can still 

salvage a good deal of information about the critical points. Indeed such information 

has proven extremely useful in the recent work of Donaldson, Sachs-Uhlenbeck, Taubes, 

and Yau, among others. 

There is also a more precise technical sense in which the two are related, in that if 

in the first case, one chooses Z to be the Riemann sphere and M to be a flag manifold, 

then the space of maps from E to M is homotopy equivalent to a space of Yang-Mills- 

Higgs fields on R 3 with appropriate boundary conditions [Tal], and the space of minima 

(in one case, rational maps, in the other, monopoles) of the respective energies are the 

same ([D], [Hur2], IBM]). 

One intriguing aspect of these two problems is a topological stability phenomenon. 

Indeed, they both have associated to them a natural degree, or charge, and one can 

consider the inclusion 
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