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Step Potential, Operatons & expectation values




Infinite potential well
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Infinite potential well 2 . nwx
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Finite

Potential Well
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Finite Potential Well
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Step Potential

S |

Vix) =0 for x <O

Vix) =V, for x>0
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Step Potential . ’
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Step Potential
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Step Potential
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Operators and expectation values

R ——

dx /dt = 0H/op and dp/dt = —0H /ox,

) &

To every physically measurable quantity 4, called an observable or dynamical variable, there
corresponds a linear Hermitian operator 4 whose eigenvectors form a complete basis.

A\‘W(t» = an|Wn),

fG.p) —> F(R,P)= f(R,—ihV),




Operators and expectation values

Symbol Physical quantity Operator
f(x) Any function of x—the position x, f(x)
the potential energy W(x), etc.
h o
D, X component of momentum ;
1 0X
h o
Dy y component of momentum ;
10y
h o
D, z component of momentum
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Operators and expectation values

Symbol Physical quantity Operator
D2
E Hamiltonian (time independent) 2Op - V(x)
m
o . e
E Hamiltonian (time dependent) Iﬁ&
h> o
E Kinetic ener
¢ d 2m dx*
.0
L z component of angular momentum —1h—




Operators and expectation values

(x) =/ W (x,t) xW(x,t)dx

/ () 3 (x)
() = / ‘lf*(fai)‘lfdx

= [ (B )(E




Expectation values of p and p2 for ground state of Infinite well
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