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Abstract 

 

In this lecture I will summarize recent work on pseudo-hermitian geometry in 3-D. 
The analysis involves several conformally covariant operators that has their counterparts 
in conformal geometry in 4-D, and a new one that does not. In this geometry, the sign of 
fourth order operator studied by Hirachi and the analogue of the conformal Laplacian 
plays an important role. Under this sign condition, it is possible to solve the embedding 
problem and hence to solve the Cauchy-Riemann equations. In addition, the same sign 
conditions gives the analogue of the positive mass theorem, thus the solution of the CR-
Yamabe equation. Finally, a new operator introduced by Branson/Fontana/Morpurgo 
yields new invariant that can be identified with the renormalized volume, as well as an 
analogue of the sphere theorem in CR geometry. 
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