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Plot [M140[a, .02], {a, 0, 2 x}, {AxesLabel - {"phase (Radians)"”, "intemsity” },
PlotStyle -+ (RGBColor([0, 0, 1], Thickness[0.01]}, PlotRange - {0, 1}}]
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rimentally we see the same thing. Note that the contrast curve is not a Gaussian.
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1+

Plot [M140[a, .02], {(a, 0, 2 x), (AxesLabel + {"phase (Radians)"”, "intensity” },
PlotStyle + {RGBColor([0, 0, 1], Thickness[0.01]}, PlotRange -+ (0, 1}}]
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| a Gaussian distnbution of momenta alongz.
nd(x_, sd_] :=Exp[-x"2/(2s8d"2)]/ (sdSqrt[2x]);
Ml40[a_, sd_] :=
Kz, -.5, .5, .025}] / 40 /500

Plot [M140[a, .01], {(a, 0, 27}, {AxesLabel - { “phase
PlotStyle +» {RGBColor ([0, 0, 1], Thickness[0.01]},

SAborted

Plot [M140[a, .02], {(a, 0, 2}, {AxesLabel -« { “phase
PlotStyle +» {RGBColor (0, 0, 1), Thickness [0.01]},
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kpected the contrast is a function of momentum spread.
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Sum [Sum([nd[kz, sd] Tr[Ezp . resld[kz, z, a]] /2, {kz, -0.1, 0.1, 0.001}],

(Radians) ", "intensity” },
PlotRange -+ {0, 1}}]
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rimentally we see the same thing. Note that the contrast curve is not a Gaussian.
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now that conrast remains we can recombine the blades with a "thick crystal” momentum filter.

Prisms Pressed Si
Neutron beam

Neutron interferometer

Transmited Detector

Reflected Detector

hick crystal is conveniently thought of as combining the displaced beams.
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data is noisy but shows that the scattered (recombined) beam retains contrast, while the direct beam looses
rast with increased separation of the beams.
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point to remmember here is that the contrast in the transmitted beam is lost due to a distribution of momenta.
e the neutron momenta in free space do not change, this can easily be recoverd. Also note that we can compose

rary states of momenta through a series of such filters.
kperiment 16: coherence length with a focusing monochrometer
distribution in kz has two contributions: a set of focusing monochrometer blades; and the thermal width of each
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Pkz [kz_] := Sum[nd[kz - d, 0.001], {d, 0.012, -0.012, -0.003}] /9
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Plot [Pkz [kz], (kz, -0.02, 0.02}, PlotStyle + {RGBColor[0, 0, 1], Thickness[0.01]}]



Mathematica File Edit Insert Format Cell Graphics Evaluation Palettes Window Help
(3] “ #3.nb

Cortrast
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"Up" and "Down” beams separation, [A]

that the beats in the above data are predicted since the momentum spread has features. The Coheence curve is
lhe Fourier transform of the momemtum distribution.
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We can also plot Intensity on the O - beam detector as function of beam separation (dz) and z coordinate |
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We can also plot Intensity on the O - beam detector as function of beam separation (dz) and z coordinate
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We can also piot Intensity on the O - beam detector as function of beam separation (dz) and z coordinate
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We can also pilot Intensity on the O - beam detector as function of beam separation (dz) and z coordinate
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We can also plot Intensity on the O - beam detector as function of beam separation (dz) and z coordinate
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ContourPlot [Intensity[z, dz], (z, -600+«10" (-10), 200+10" (-10)},
{dz, 0, 400+10" (-10)}, PlotRange -+ {0, 3.5},
Contours - Function|{min, max}, Range[min, max, 0.05]],
ColorFunction -+ Hue, FrameLabel -+ {z, dz}]
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