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The paper addresses the the number of nodal domains for eigenfunctions of Schr\"{o}dinger 
operators with Dirichlet boundary conditions in bounded domains. In dimension one, the $n$th 
eigenfunction has $n$ nodal domains. The Courant Theorem claims that in any dimension, the 
number of nodal domains of the $n$th eigenfunction cannot exceed $n$. However, in dimensions 
higher than 1 the equality can hold for only finitely many eigenfunctions. Thus, a "nodal deficiency" 
arises. Examples are known of eigenfunctions with arbitrarily large index $n$ that have just two nodal 
domains. 
It was suggested in the recent years to look at the partitions of the domain, rather than 
eigenfunctions. It was shown in a recent paper by Helffer, Hoffmann-Ostenhof and Terracini that 
(under some natural conditions) bipartite partitions minimizing the maximum of the ground-state 
energies in sub-domains of the partition, correspond to the "Courant sharp" eigenfunctions, i.e. to 
those with zero nodal deficiency. 
In this paper, the authors show, under some genericity conditions, among the bipartite equipartitions, 
the nodal ones correspond exactly to the critical points of an analogous functional, with the nodal 
deficiency being equal to the Morse index at this point. This explains, in particular, why all the minimal 
partitions must be Courant sharp. 

Submission history
From: Peter Kuchment [view email] 

[v1] Mon, 18 Jul 2011 16:09:40 GMT (36kb)

[v2] Sun, 4 Sep 2011 19:30:46 GMT (33kb)

[v3] Thu, 8 Sep 2011 03:37:34 GMT (23kb)

[v4] Sat, 17 Sep 2011 00:33:06 GMT (23kb)

[v5] Wed, 9 May 2012 02:01:16 GMT (24kb)

[v6] Fri, 25 May 2012 19:25:11 GMT (24kb)

Which authors of this paper are endorsers?

Link back to: arXiv, form interface, contact. 

Download:
● PDF 
● PostScript 
● Other formats 

Current browse context:
math-ph 
< prev | next > 
new | recent | 1107

Change to browse by:
math

math.SP 
quant-ph  

References & Citations
● NASA ADS 

Bookmark(what is this?) 

         

 

Comments: In the 2nd version minor modifications were implemented
Subjects: Mathematical Physics (math-ph); Spectral Theory (math.SP); Quantum Physics 

(quant-ph)
MSC classes: 35Pxx, 58C40, 58J50, 81Q10
Cite as: arXiv:1107.3489 [math-ph]
  (or arXiv:1107.3489v6 [math-ph] for this version)

We gratefully acknowledge support from
the Simons Foundation

and member institutions 

(Help | Advanced search)

    

Search or Article-id

All papers Go!


