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Schrodinger’s equation (part 1)




Axiom of unitary evolution

« Unitary evolution axiom: a quantum system evolves by a unitary rotation of the
Hilbert space.

UUt =UtU =1

« But... by which unitary rotation?

This is described by Schrédinger’s equation,
“the quantum equation of motion”



Schrodinger’s equation

« Energy observable H, called the Hamiltonian of the system.

— Its eigenvectors ‘Q’%’,)’s are the states with definite energy.

— The eigenvalues \;’s are the energy of the corresponding state.

« Example H:(_% %1) H=
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= |+) with energy = 2

= |—) with energy = -3



Schrodinger’s equation

« Energy observable H, called the Hamiltonian of the system.

— Its eigenvectors ‘Q’%’,)’s are the states with definite energy.
— The eigenvalues \;’s are the energy of the corresponding state.
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ihglw(t)) = H|y(t))



Solving Schrodinger’s equation

ihg|¥(t)) = Hib(1))

11)(0)) = |¢;) where |¢;) is some eigenvector of H with a corresponding eigenvalue |A;)
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Solving Schrodinger’s equation
ih | (t)) = H|Y (1))

In general: [1/(0)) = Zaj’¢j>
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unitary U(t) = e~ h (shorthand notation) ?‘



Schrodinger’s equation

In general:

Example

ihg ¥ (1))

1(0)) = > o|oy)
Y(1)) = ¥ aje T ;)

[4(0)) = 10)
H=X
Whatis [¢(t))?
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We know that X’s eigenvectors
are :

|+) with eigenvalue 1

|—) with eigenvalue — 1

= Hl1)(1))



