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2. d.
Below I' ve plotted the first few wave functions.
In[1583]:= Clear@k, mD;

psi@r_D = If@r >= 0, BesselJ@m, k*Abs@rDD, Cos@m pD*BesselJ@m, k*Abs@rDDD;
Plot@8psi@rD ê. 8m Ø 0, k -> BesselJZero@0, 1D<, psi@rD ê. 8m Ø 0, k -> BesselJZero@0, 2D<,
psi@rD ê. 8m Ø 0, k -> BesselJZero@0, 3D<, psi@rD ê. 8m Ø 1, k -> BesselJZero@1, 1D<,
psi@rD ê. 8m Ø 1, k -> BesselJZero@1, 2D<, psi@rD ê. 8m Ø 1, k -> BesselJZero@1, 3D<<,

8r, -1, 1<, PlotStyle Ø 88Red, Thick<, 8Red, Thick, Dashed<, 8Red, Thick, Dotted<,
8Blue, Thick<, 8Blue, Thick, Dashed<, 8Blue, Thick, Dotted<<D
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Plot of y0,1
Clear@m, kD;
psi2d@r_, p_D = Exp@Â m pD*BesselJ@m, k*rD;
RevolutionPlot3D@8Re@psi2d@r, pDD ê. 8m Ø 0, k Ø N@BesselJZero@0, 1DD<<, 8r, 0, 5<, 8p, 0, 2 p<D
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Plot of y1,1
RevolutionPlot3D@8Re@psi2d@r, pDD ê. 8m Ø 1, k Ø N@BesselJZero@1, 1DD<<, 8r, 0, 5<, 8p, 0, 2 p<D

Plot of y2,1
RevolutionPlot3D@8Re@psi2d@r, pDD ê. 8m Ø 2, k Ø N@BesselJZero@2, 1DD<<, 8r, 0, 5<, 8p, 0, 2 p<D
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Zeros, kjm
In[1575]:= Clear@j, m, MD;

M = 880, 0, 0<, 80, 0, 0<, 80, 0, 0<, 80, 0, 0<<;
k = 880, 0, 0<, 80, 0, 0<, 80, 0, 0<, 80, 0, 0<<;
For@m = 0, m < 4, m++,
For@j = 1, j < 4, j++, 8k@@m + 1, jDD = BesselJZero@m, jD, M@@m + 1, jDD = N@BesselJZero@m, jDD<DD
Print@TraditionalForm@kD, " = ", TraditionalForm@MDD

j0,1 j0,2 j0,3
j1,1 j1,2 j1,3
j2,1 j2,2 j2,3
j3,1 j3,2 j3,3

=

2.40483 5.52008 8.65373
3.83171 7.01559 10.1735
5.13562 8.41724 11.6198
6.38016 9.76102 13.0152

The energies are kjm
2 in units of hbar^2êH2 m a^2L

In[1580]:= Clear@j, m, eD;
e = 88E01, E02, E03<, 8E11, E12, E13<, 8E21, E22, E23<, 8E31, E32, E33<<;
For@m = 0, m < 4, m++, For@j = 1, j < 4, j++,

8Print@"E", m, j, " = ", N@BesselJZero@m, jD^2DD, M@@m + 1, jDD = N@BesselJZero@m, jD^2D<DD
Print@TraditionalForm@eD, " = ", TraditionalForm@MDD

E01 = 5.78319
E02 = 30.4713
E03 = 74.887
E11 = 14.682
E12 = 49.2185
E13 = 103.499
E21 = 26.3746
E22 = 70.85
E23 = 135.021
E31 = 40.7065
E32 = 95.2776
E33 = 169.395

E01 E02 E03
E11 E12 E13
E21 E22 E23
E31 E32 E33

=

5.78319 30.4713 74.887
14.682 49.2185 103.499
26.3746 70.85 135.021
40.7065 95.2776 169.395

2. e.
So the lowest 6 eigenstates are 01, 11, 21, 02, 31, 12.
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Administrator
Callout
This is only for x>0. The wavefunction for x<0 can be obtained from \psi(x) = \psi(-x).

Administrator
Callout
This is only for x>0. The wavefunction for x<0 can be obtained from \psi(x) = -\psi(-x).


