4. One of the first Schrodinger Wave Equations to be written down and solved is that of
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an electron in the simple harmonic potential V (x) = g’
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a is actually — = But calculation would be easier to keep a as above. f is the

Planck Constant h divided by 27. Here ¥ (x, t) is the famous wave function. As you

can see from the equation, the left-hand side contains an i and hence the wavefunction

must be complex valued. It is reasonable to think that there exist solutions that are

separable just like in the classical wave equation we discussed in class:

Y(x,t) = P(x) - d(0).
A. Find the Ordinary Differential Equation satisfied by ¥ (x) and ¢ (t). Show that:
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is the solution for ¢ (t). E is a constant to be determined.
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B. Y (x) would have solutions for a discreet set of infinite number of positive values
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of E. Prove that e" %2 is a solution for 1 (x). Write down the corresponding

E (this is the smallest E and E corresponds to energy. All the other solutions have
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larger E and e %z is the ground state) and ¢ (t) in terms of a, m, A.
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P’ is a particle
moving in a circle.

P is a projection
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Now extend the formalism to a large number n of particles.
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FIGURE 129 A schematic of the loaded string. In equilibrium, identical masses are
spaced equidistantly. The ends of the string are fixed.

‘These coils displaced to
right at instant shown.
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Initial Condition: FE4ERYZALFE P (x, 0) > Eﬁ‘a%%‘é@ﬁﬁﬁﬁgaﬁ (x,0)
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Solving Wave Equation: 52 b ] 924
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Solving Wave Equation: 5.2 = V' 5.2
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