Solving The Schrodinger Equation (1)



Infinite Square-Well Potential

 The simplest such system is Vix)
that of a

that the particle cannot
penetrate. This potential is
called an infinite square well
and is given by:
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Solving Schrodinger Equation
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Where the potential is zero inside the box, the Schrodinger wave

2
equation becomes dy =— 2sz w = —k’y where k=~2mkE/h’

dx? h

The general solution is w(x) = Asinkx + Bcoskx



Quantization

Boundary conditions of the potential dictate that the wave function must
be zero at x = 0 and x = L. This yields valid solutions for integer values
of nsuch thatkL =n .

The wave function is now

We normalize the wave function

The normalized wave function becomes

(with n=1,2,3....)

These functions are identical to those obtained for a vibrating string with
fixed ends.



Quantized Energy

The guantized wave number now becomes
Solving for the energy yields

Note that the energy depends on the integer values of n. Hence the
energy is quantized and nonzero.

The special case of n = 0 is called the ground state energy.
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