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Abstract
The central object of study of this thesis is inverse mean curvature vector flow of two-dimensional surfaces in four-dimensional spacetimes. Being a system of forward-backward parabolic PDEs, inverse mean curvature vector flow equation lacks a general existence theory. Our main contribution is proving that there exist infinitely many spacetimes, not necessarily spherically symmetric or static, that admit smooth global solutions to inverse mean curvature vector flow. Prior to our work, such solutions were only known in spherically symmetric and static spacetimes. The technique used in this thesis might be important to prove the Spacetime Penrose Conjecture, which remains open today. 
Given a spacetime $(N^{4}, \gbar)$ and a spacelike hypersurface $M$. For any closed surface $\Sigma$ embedded in $M$ satisfying some natural conditions, one can ``steer'' the spacetime metric $\gbar$ such that the mean curvature vector field of $\Sigma$ becomes tangential to $M$ while keeping the induced metric on $M$. This can be used to construct more examples of smooth solutions to inverse mean curvature vector flow from smooth solutions to inverse mean curvature flow in a spacelike hypersurface.



Type
 Dissertation


Department
 Mathematics


Description



Provenance



Subjects
 Mathematics,  General Relativity,  Inverse Mean Curvature Vector Flow,  Monotonicity of Hawking Mass,  Straight Out Flow,  Uniformly Area Expanding Flow


Citation



Permalink
 https://hdl.handle.net/10161/8732


Citation

Xu, Hangjun (2014). Uniformly Area Expanding Flows in Spacetimes. Dissertation, Duke University.  Retrieved from https://hdl.handle.net/10161/8732.



Collections
Dissertations


 Full item page 




Dukes student scholarship is made available to the public using a Creative Commons Attribution / Non-commercial / No derivative (CC-BY-NC-ND) license.











Contact Us
411 Chapel Drive
Durham, NC 27708
(919) 660-5870
Perkins Library Service Desk

Digital Repositories at Duke
	Report a Problem with the Repositories
	About Digital Repositories at Duke
	Accessibility Policy
	Deaccession and DMCA Takedown Policy




TwitterFacebookYouTubeFlickrInstagramBlogs
	Sign Up for Our Newsletter
	Re-use & Attribution / Privacy
	Harmful Language Statement
	Support the Libraries















