Quantum
Information
Processing

Lecture 3
Second Postulate of Quantum Mechanics



Second Postulate

The continuous-time evolution of a closed quantum system is

described by the Schradinger equation:

- d
= W) = H[Y(0))
where H is a fixed Hermitian operator known as the Hamiltonian.

By solving this differential equation one gefts:
[W(©) =U(t) [¥(0)) where  U(t)=exp(-iHt)

and | (0)) is the state at t = 0. One can check that U (t) is unitary.

We consider only discrete computational steps:

The discrete-time evolution of a closed quantum system is
described by a unitary transformation U:

") =U )

what unitary operators are natural to consider? In the case of single qubits, it turns
out that any unitary operator at all can be realized in realistic systems.



Schrodinger (12
August 1887 — 4 January
1961), was a Nobel Prize-

Erwin

winning Austrian-Irish
physicist who developed a
number of fundamental
results in guantum theory:
the Schrodinger equation
provides a way to calculate
the wave function of a
system and how it changes
dynamically in time.
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