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Abstract
In this talk, | invite everyone to put on a mathematical lens and join me on a guided tour

through the world of quantum information theory. Our first stop introduces the concept of quantum
states, drawing comparisons with classical states—the kind generated by conventional computers.
We'll then step into the idea of a quantum channel, also known as a quantum operation, to
understand how it transforms a quantum state. Mathematically, quantum states can be viewed as
positive definite matrices with trace equaling 1, whereas classical states correspond to diagonal
matrices with the same trace condition. A quantum operation, in this context, can be thought of as
a unitary transformation acting on these matrices.

After a short break, we'll move on to the second chamber, where the focus shifts to inverse
problems related to quantum channel identification. Since quantum channels are modeled as unitary
operators, this naturally leads us to cast the identification task as a least squares problem over the
space of unitary matrices. This space forms a smooth manifold, making it possible to apply
optimization techniques from differential geometry to find the optimal solution.
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