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‘Irhe quantity |‘P|2 has

an important physical
interpretation: it is related to

the probability that a system
can be found in a particular
region of space at a
particular fime.

Interpretation of the wavefunction in 1- D
HY=E¥Y — Schrddinger Equation
1. The wavefunction contains all the dynamic information
about the system it describes
2. The square modulus of the wavefunction at x is
proporional to the probability of finding the particle at x
If the wavefunction of a particle has the value

¥(x) at a point x, than the probability of finding the
particle between x and X+ AX is :

P=Y(xX)¥ (x)dx

http://www.cobalt.chem.ucalgary.ca/ziegler/ s
Lec.chm373/index.html Max Born ¥¢§

Interpretation of the wavefunctionin1-D
¥(x) — probability amplitude
dx positive, negative, complex

L(x) 2= P(X)P(X)
— always positive

c=a+ib

a, b real

cc = (a+ib)(a+ib)
| = (a+ib)(a-ib)

P = III(X)T (X)dx =a’ -iab +iab + b?

http://www.cobalt.chem.ucalgary.ca/ziegler/Lec.chm373/index.html 36

X x+dx




Interpretation of the wavefunction in 1-D

— WWavefunction

(X) — probability amplitude

PO ) P 900

— always positive

Probability
density

P=¥(x)¥ (x)dx

http://www.cobalt.chem.ucalgary.ca/ziegler/Lec.chm373/index.html 37

Interpretation of the wavefunction in 3-D
If the wavefunction of a particle has the value

¥(x,y,z) at a point (X,y, z) than the probability of finding the
particle between x and x+ Ax; Yandy+Ay; zandz+Azis:

dz
) dx
dy
*
P(X,y,2)=%¥Y(x,VY,2)¥ (X,Y,z)dxdydz
A
A\
Probability ~ Probability density=
Probability per Volume
volume unit element

http://www.cobalt.chem.ucalgary.ca/ziegler/Lec.chm373/index.html 38

Particle |
Provability

[¥(y,zh)| AxAYAZ s the probability.

that a particle can be found in the_
very small volume AXAyAZ,

http://www.cobalt.chem.ucalgary.ca/ziegler/Lec.chm373/index.html 39

Spherical Coordinates

We are going to make use of the spherical polar coordinate system
Longitude

Latitude

Distance
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