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Abstract 
 

An introduction will be given to quantum error correcting codes, which leads to the 
discussion of the higher rank numerical range ( )k AΛ  of an n n×  matrix A . The solutions of 
several problems on the higher rank numerical range related to quantum error correcting 
codes will be presented. In addition, the results are used to derive a formula for the maximum 
dimension of a totally isotropic subspace of a square matrix, and verify the solvability of a 
number of matrix equations. If time permits, extensions of the results to infinite dimensional 
operators and some dilation theorems will be discussed. 
 
This is based on joint work with Yiu-Tung Poon (Iowa State University) and Nung-Sing Sze 
(University of Connecticut). 
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