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The wedge is a precise prism that introduces a phase shift that is proportional to the height of the neutron in the beam.
Note the picture is misleading, the wedge is arranged so that it becomes narrOWer as it moves out of the paper towards
you.

Here we need 1o note that the neutron beam has some
classical probability distribution over z. We will define the spatially dependent phase shift in terms of the position (z)

and a wave-number q. Note that the product gz 15 an angle.

height, so we must introdnce a new variable (z) as well as a

u Wedge Propagators

We define a propagaltor for a wedge in both the +k, and in the -k, paths.
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Experiments

= Sixth Experiment: incoherent distribution with a wedge in the path.

' i ions »ight of the neutron in the beam.
The w 1 i ati - ase shift that is proportional to the heig
. scise prism that introduces a phase § ‘ ch , i e beot
5 Cdg"f o p'rwl?ilsmmg t‘hc wedge is arranged so that it becomes narrower as it moves out of the paper lOWw?
Note the picture 15 misie 3

you.
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O«beam Intensity, 54
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M6H[q_ , a_) i= Integrate [Tr [Ezm . ros

M6H[q, a]

0.5q+0.58in([a 0.5¢q] ~0.58in(a+ 0.3 q]

d

a, 0, 20},
0' 231}’ { ) 1’ " "D—~bC(Un intcng;ity"}’ PlOtRnngc—- [ol' 1}}]

ap[M6H[q, a), {&, L
Plot3D| £ (Radians)", "a",

{AxesLabel - { "phase
|
i

.
o
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M60[q, a]

Sin(a-0.5q) + Sin[a+ 0.5 q]
29

0.5+

Note that the g dependence is a sinc function (the Fourier transform of a top-hat function).

Plot3D([M60([q, a], {a, O, 2x}, {4, O, 20},
{AxesLabel -+ { "phase (Radians)", "q", "O-beam intensity")}, PlotRange -+ {0, 1}})

O ~beam intensity 5

0.0
0

M6H[g , 4] *= Integrate [Tr [Ezm . res6(4,%,a)],{%,-0.5,0.5}]
r ¢ -
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increased the contrast vanishes.

Simplify[Refine [TrigReduce [M6H[q, a] +« M60[q, a]]], Element [{a, q}, Reals]]
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Above are two data Sets showing the O-beam intensity versus g 19r ey

& b

1. an empty interferometer. So the shape should approximate a sinc function
-« &

2. a step sample.

! : : L icd i biccl
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Note that the beats in the above data are predicted since the momentum spread has features. The Coheence
curve is just the Fourier transform of the momemtum distribution.
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= Experiment 17: Recombining the shifted beams i £ A
! 0 / he contrast is fully recovered i spli
; each arm and show that t )
Here we put a set of prisms in
beam in both arms of the interferomeler.
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Note that the beats in the above data are predicted since the momentum spread has features. The Coheence
curve is just the Fourier transform of the momemtum distribution.
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pkz [ka_] ¢= Sum[nd[kz-d, 0.001], (d, 0.012, -0.013, -0.003}1/3 o1
X 0.02, 0.02), Flotstyle » (Rascolor(0, 0, 11, Thickneas(G. m

Plot [Pkz [kz] . (k=,
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