
Critical Thresholds in Eulerian Dynamics

We are concerned with the questions of global regularity vs. finite time
breakdown in Eulerian dynamics, governing a velocity field u. The global
behavior is dictated by the different models of the forcing F=F(u, Du,...). To
address these questions, we propose the notion Critical Threshold (CT), where
a conditional finite time breakdown depends on whether the initial configuration
crosses an intrinsic, O(1) critical threshold. With the standard energy method
approach one studies the growth of the velocity gradient Du. Our approach is
based on spectral dynamics, tracing the eigenvalues, a:=a(Du), which
determine the boundaries of CT surfaces in configuration space.

We demonstrate the CT phenomena with several prototype models. We begin
with the n-dimensional restricted Euler equations, obtaining a surprising 4-
dimensional global existence for a large set of sub-critical initial data. A second
example consists of the corresponding n-dimensional restricted Euler-Poisson
equations.

Here we identify a set of [n/2] spectral invariants which lead to a remarkable
characterization of two-dimensional sub-critical initial configurations with global
smooth solutions. Finally, we show how the CT phenomenon associated with
rotation prevents finite-time breakdown, which, in turn, yields a long-time
regularity regime in the shallow-water equations. Our study reveals the critical
dependence of the two-dimensional CT phenomenon on the initial spectral gap,
a2(0)-a1(0).

Eitan Tadmor, University of Maryland, College Park

Copyright © 2014, Society for Industrial and Applied Mathematics

3600 Market Street, 6th Floor | Philadelphia, PA 19104-2688 USA

Phone: +1-215-382-9800 | FAX: +1-215-386-7999

site map | privacy policy | w ebmaster@siam.org | suggestions

Banner art adapted from a f igure by Hinke M. Osinga and Bernd Krauskopf (University of

Auckland, NZ).

In This Section

Home

About the Conference

Abstracts Dow nload (PDF)

At a Glance (PDF)

Audio/Visual Information

General Information

Hotel Information

Invited Plenary Speakers

Participation

Program

Registration Information

Related Links

Short Courses

Students

Travel Support

Ways to Sponsor

Also See

SIAG/APDE Website

http://www.siam.org/about/sitemap.php
http://www.siam.org/about/privacypolicy.php
mailto:webmaster@siam.org
http://www.siam.org/about/suggestions.php
http://www.siam.org/meetings/pd06/index.php
http://www.siam.org/meetings/pd06/about.php
http://www.siam.org/meetings/pd06/PD06_abstracts.pdf
http://www.siam.org/meetings/an06/CFPataglance.pdf
http://www.siam.org/meetings/pd06/av.php
http://www.siam.org/meetings/pd06/general.php
http://www.siam.org/meetings/pd06/hotel.php
http://www.siam.org/meetings/pd06/invited.php
http://www.siam.org/meetings/pd06/participation.php
http://www.siam.org/meetings/pd06/program.php
http://www.siam.org/meetings/pd06/reginfo.php
http://www.siam.org/meetings/pd06/links.php
http://www.siam.org/meetings/pd06/shortcourses.php
http://www.siam.org/meetings/pd06/students.php
http://www.siam.org/meetings/tsupport.php
http://www.siam.org/meetings/sponsor.php
http://www.siam.org/activity/pde/

