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Hermitian operator

s

An operator 2, which corresponds to a physical
observable €2, is said to be Hermitian it

/cpm dz = /(Q@)*\If dz




Properties of Hermitian operator

* The expectation value of a Hermitian operator is real.

* The eigenvalues of a Hermitian operator are real.

* The eigenfunctions can be organized to satisfy orthonormality.

 The eigenfunctions of Hermitian operator form a complete set
of basis functions. Any reasonable wave function can be
written as a superposition of eigenfunctions of that operator.




Operators

Every observable in quantum mechanics Is represented by a linear,
Hermitian operator.
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Briefer notation

The integrals of pairs of functions:

(P, V) = /q)*(a:‘)\lf(x) do

For any complex constant a:
(a®, V) = a" (P, V)
(®,aV) = a(P, V)
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Hermitian operator

Hermitian: | (P, QW) = (QD, V)

Anti-Hermitian: ((I)? Q\I}) — —(Q(I), \If)




Position operator

01: Position operator x is a Hermitian operator.

O*(z)(2V(x)) da

O*(z)(xW(x)) da

PU(x) = 20 (x) = [ (29*(2))¥(x)da
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Position operator
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Momentum operator

02: Momentum operator p is a Hermitian operator.

(B, pU) — / () (pU(x)) da
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Momentum operator

Integrating by parts we have

(@, p¥) = —ih / o* () agf) da

— —zﬁ[q)*(x)\lf(:v)]oo —(—iﬁ)/a(b*(x) U(z)de
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Since the wave function vanishes as ¥ — +oo the first
term in the right-hand side is zero.




Momentum operator

(D, p¥) = zﬁ/ o U(z)dx
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Momentum operator p is a Hermitian operator.




Hermitian operator
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a7 1s an anti-Hermitian operator.
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Thank You

To receive notification of new video
please subscribe to our channel.

You may also let us know your comments.




