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Plot3D[M30 [ArcSin[Sqrt([T]], a], {a, O, 2w}, (T, O, 1}, {AxesLabel —» |
{ "phase (Radians)", "transmission coefficient", "O-beam intensity")}}] i
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M3H[t_, a_] := Tr[Ezm . res3([t, a]]

Plot3D[M3H [ArcSin[Sgrt([T]], a], {a, O, 2w}, (T, O, 1}, {AxesLabel -
{ "phase (Radians)", "transmission coefficient", "H-beam intensity"}}]
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PlotsStyle +» {RGBColor(1l, 0, 0], Thickness[0.01]},
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Note that the O-beam has zero offset in the absence of dark counts. The H-beam is always
reduced from 1.

Note that at t=0 or 1 all neutrons end up in the H detector. This is not the correct physics.
Look at the action of the middle blade where we still assume everything is perfect. Fix this.
What you should see is that if the entire beam is transmitted no neutrons hit the detector. If
the entire beam is reflected than all neutrons arrive at the H detector.

As expected the sum of the O and H-beam intensities is still 1 and is independent of the trans-
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{AxesLapel -+ { pnase (Raaians) , intensity },
PlotStyle » {RGBColor([(l, O, 0], Thickness [(0.01]},
PlotRange —» {0, 1}}1}1, (T, O, 1}, SaveDefinitions —» True] 1
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Note that the O-beam has zero offset in the absence of dark counts. The H-beam is always
reduced from 1.
Note that at t=0 or 1 all neutrons end up in the H detector. This is not the correct physics.
Look at the action of the middle blade where we still assume everything is perfect. Fix this.
What you should see is that if the entire beam is transmitted no neutrons hit the detector. If
the entire beam is reflected than all neutrons arrive at the H detector.
As expected the sum of the O and H-beam intensities is still 1 and is independent of the trans- .
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Animate [Show [
Plot[M50[a, b], {(a, 0, 2 7}, {AxesLabel -+ { "phase (Radians)", "intensity" )},
PlotStyle » {RGBColoxr [0, O, 1], Thickness [0.01]}, PlotRange —» {0, 1}}1,
Plot[M5H[a, b], (a, 0, 27}, {AxesLabel -+ {"phase (Radians)", "intensity" )},
PlotStyle - {RGBColor[1l, O, 0], Thickness [0.01]}, PlotRange — {0, 1}}11.,
{b, 0, 2}, AnimationRunning —» False]
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If we plot what happens to the two spin states then the total picture is easier to see.

= Problem 15: We can perform this experiment by either preparing the neutrons in a
particular state or by using a spin polarized detector. Dces it matter which we use?

Manipulate [Show[Plot[M50[a, b], {(a, 0, 2},
{AxesLabel -+ {"phase (Radians)", "O-beam intensity" )}, PlotStyle —»
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