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The main goal of this course is to present the so-called Brockett-Wegner flow. It is an 
operator-valued differential equation presented for the first time in the nineties. Brockett 
intially introduced this evolution equation [1] in order to diagonalize matrices, it reads as 
 

(1)  ( ∂tHt = [Ht, [Ht,A]] 
     Ht=0 = H0, 

 
where H0 is a symmetric matrix we want to diagonalize, and A a well-chosen matrix. 
More recently, this evolution equation turned out to have applications in mathematical 
physics which is what has drawn our attention to this equation in particular. 
The goal of this course is to present a study of the evolution equation (1) with H0 being 
a bounded operator as initial condition [2], and that will ultimately lead us to show that 
the solution converges to the diagonal form of the initial operator. Along the way, it will 
be the occasion to present or remind the general theory of evolution equation [3], in 
particular of non-autonomous evolution equation. Indeed, the Brockett-Wegner flow is a 
non-autonomous equation, and it is what makes its study interesting and challenging. 
If time permits, some results for unbouded operators could be discussed. 
 
PROGRAMME 
1. GENERAL THEORY OF EVOLUTION EQUATIONS 

1.1. Reminder on autonomous evolution equation. 
1.2. Non autonomous evolution equation and Dyson expansion. 

 
2. BROCKETT-WEGNER FLOW FOR BOUNDED OPERATORS 

2.1. Local existence and uniqueness. 
2.2. Structure of the solution and global existence. 
2.3. Convergence. 

3. RESULTS FOR UNBOUNDED OPERATORS (IF TIME PERMITS) 
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*Registration is free, but inscription is required before February 1st, 2023: So as 
to inscribe go to https://forms.gle/bb6D246bQvUGTjnx5 and fill the registration 
form.  
                              
 
 
 


