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Initialization Cells

Rotation of a Great Circle in the xy-Plane About th e (ix,0iy,iz)-Axis by 2 p

Clear@θD
Equ2 = yrotA−

π
�����
4
E.zrot@θD.yrotA π
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E;
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ComponentFunct@Equ2, 8R Cos@φD, R Sin@φD, 0<, 8Red, Thickness@0.006D<, BlueD;
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Figure1 = Show@Array@p, 60D, ViewPoint → 80, 0, 2<, Axes → True,

ViewVertical → 8−1, 0, 0<, AxesLabel → 8x, y, z<, DisplayFunction → $DisplayFunctionD;
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Conical Surfaces Formed by Variation of r

OS1 = SurfaceOfRevolution@8Cos@tD, Sin@tD, 0<, 8t, π, 2 π<, RevolutionAxis → 81, 0, 1<,
PlotRange → All, SphericalRegion → True, Boxed → False, Axes → False, ImageSize → 72∗6D;

OS2 = SurfaceOfRevolution@8Cos@tD, Sin@tD, 0<, 8t, 0, π<, RevolutionAxis → 81, 0, 1<,
PlotRange → All, SphericalRegion → True, Boxed → False, Axes → False, ImageSize → 72∗6D;

ConicalSect = SurfaceOfRevolution@8t, 0, 0<, 8t, −1, 1<, RevolutionAxis → 81, 0, 1<,
PlotRange → All, SphericalRegion → True, Boxed → False, Axes → False, ImageSize → 72∗6D;
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Figure2 = Show@OS1, OS2, ConicalSect, ViewPoint → 80, 0, 2<D;

Rotation of a Great Circle in the xy-Plane About th e (-ix,0iy,iz)-Axis by 2 p

Clear@θD
Equ7 = yrotA π

�����
4
E.zrot@θD.yrotA −π
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E;
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ComponentFunct@Equ7, 8R Cos@φD, R Sin@φD, 0<, 8Red, Thickness@0.006D<, BlueD;
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Figure3 = Show@Array@p, 60D, ViewPoint → 80, 0, 2<, Axes → True, AxesLabel → 8x, y, z<,
ViewVertical → 8−1, 0, 0<, DisplayFunction → $DisplayFunctionD;
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Conical Surfaces Formed by Variation of r

OS3 = SurfaceOfRevolution@8Cos@tD, Sin@tD, 0<, 8t, π, 2 π<, RevolutionAxis → 8−1, 0, 1<,
PlotRange → All, SphericalRegion → True, Boxed → False, Axes → False, ImageSize → 72∗6D;

OS4 = SurfaceOfRevolution@8Cos@tD, Sin@tD, 0<, 8t, 0, π<, RevolutionAxis → 8−1, 0, 1<,
PlotRange → All, SphericalRegion → True, Boxed → False, Axes → False, ImageSize → 72∗6D;

ConicalSect2 = SurfaceOfRevolution@8t, 0, 0<, 8t, −1, 1<, RevolutionAxis → 8−1, 0, 1<,
PlotRange → All, SphericalRegion → True, Boxed → False, Axes → False, ImageSize → 72∗6D;
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Figure4 = Show@OS3, OS4, ConicalSect2, ViewPoint → 80, 0, 2<D;

The Momentum-Density Function Y0
0Hf, qL

ü Matrices to Visualize the Momentum-Density of Y0
0Hf, qL for combined precession 

motion of the free electron about the ( ix,0iy ,iz)-Axis and Z-axis.

Equ11 = yrotA−
π
�����
4
E.88ρ Cos@φD<, 8ρ Sin@φD<, 80<<

99 ρ Cos@φD
�����������������������è!!!!2

=, 8ρ Sin@φD<, 9− ρ Cos@φD
�����������������������è!!!!2

==

Clear@θD
Equ12 = zrot@θD;
MatrixForm@%D
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Cos@θD Sin@θD 0
−Sin@θD Cos@θD 0

0 0 1
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ComponentFunctAEqu12, 9 R Cos@φD
������������������������è!!!!

2
, R Sin@φD, −R Cos@φD

���������������������������è!!!!
2

=, 8Red, Thickness@0.006D<, BlueE;

Figure5 = Show@Array@p, 60D, ViewPoint → 80, 0, 2<, ViewVertical → 8−1, 0, 0<,
Axes → True, AxesLabel → 8x, y, z<, DisplayFunction → $DisplayFunctionD;
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ü Convolution Generation of Y0
0Hf, qL

Clear@m, M, n, NND

θ := m 
2 π
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M

;

MatrixForm@Equ12D
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Change theta to gamma in Equ 2:

Equ2B =
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γ := n 
2 π
���������
NN

;

MatrixForm@Equ2BD
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Clear@m, M, n, NND
Equ18 = FullSimplify@Equ12.Equ2BD
MatrixForm@%D
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ConvolutionFunct@Equ18, 8R Cos@φD, R Sin@φD, 0<, 8Red, Thickness@0.006D<, BlueD;
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Figure6 = Show@Array@Component, 812<D, ViewPoint → 80, 0, 2<,
ViewVertical → 8−1, 0, 0<, Axes → True, AxesLabel → 8x, y, z<,
PlotRange → 88−1, 1<, 8−1, 1<, 8−1, 1<<, DisplayFunction → $DisplayFunctionD;
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Made this transverse perspective looking down the y axis.

Figure7 = Show@Figure6, ViewPoint → 82, 0, 0<, ViewVertical → 80, 0, 1<, Axes → TrueD;

-1
-0.5
0

0.5

1

x

-1 -0.5 0 0.5 1

y

-1

-0.5

0

0.5

1

z

-1

-0.5

0

0.5

1

z

Appendix IV 072909.nb 8

Printed by Mathematica for Students



ü Matrices to Visualize the Momentum-Density of Y0
0Hf, qL for combined precession 

motion of the free electron about the (- ix,0iy ,iz)-Axis and Z-axis.

Equ19 = yrotA π
�����
4
E.88ρ Cos@φD<, 8ρ Sin@φD<, 80<<

99 ρ Cos@φD
�����������������������è!!!!2

=, 8ρ Sin@φD<, 9 ρ Cos@φD
�����������������������è!!!!2

==

Clear@θD
Equ20 = zrot@θD;
MatrixForm@%D
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Cos@θD Sin@θD 0
−Sin@θD Cos@θD 0
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ComponentFunctAEqu20, 9 R Cos@φD
������������������������è!!!!
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, R Sin@φD, R Cos@φD

������������������������è!!!!
2

=, 8Red, Thickness@0.006D<, BlueE;

Figure8 = Show@Array@p, 60D, ViewPoint → 80, 0, 2<, ViewVertical → 8−1, 0, 0<,
Axes → True, AxesLabel → 8x, y, z<, DisplayFunction → $DisplayFunctionD;
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Clear@m, M, n, NND

θ := m 
2 π
���������
M

;

MatrixForm@Equ20D
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Change theta to gamma in Equ 7:

Equ7B =
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γ := n 
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;
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Clear@m, M, n, NND
Equ23 = FullSimplify@Equ20.Equ7BD
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ConvolutionFunct@Equ23, 8R Cos@φD, R Sin@φD, 0<, 8Red, Thickness@0.006D<, BlueD;
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EquivalentFigure6 = Show@Array@Component, 812<D, ViewPoint → 80, 0, 2<,
ViewVertical → 8−1, 0, 0<, Axes → True, AxesLabel → 8x, y, z<,
PlotRange → 88−1, 1<, 8−1, 1<, 8−1, 1<<, DisplayFunction → $DisplayFunctionD;
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EquivalentFigure7 =

Show@EquivalentFigure6, ViewPoint → 82, 0, 0<, ViewVertical → 80, 0, 1<, Axes → TrueD;
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