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' “dices 2 ohase shift that is proportional to the height of the neutron in the beam.

The wedge is a precise prism that introduces a phase shift that is proportional to the height ¢ o crkees

nict ' OIMES OWEr as 1t moves oul \& paper towards
Note the picture is misleading the wedge is arranged so that it becomes narrower as 1t moves ol of the paper i
i\ e c { ¢ 15 SICE B LL Cag E
YOuU. . ’ Aves' ' new v hle (#) as “'l'” asa
ilc we need 1o note that the neutron beam has some height, so we must introduce a new variaoie (z )_1| i

Ic L& i ¢ " - atle ’ syl e hace chifl terms of the p ygition (2
lassical probability distribution overz. We will define the spatially dependent phase shill in lerms O P

Cla551Cs ODAl ! 5 [

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

m Wedge Propagators

‘ in both the +k, and in the =k, paths.
We define a propagator 1or a wedge in both the - k. and in the =k |
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Experiments
= Sixth Experiment: incoherent distribution with a wedge in the path.
7
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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 nArroOwer as it moves out of the paper towards
ote the $ { .

you.
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M6H[g_ , 4] i= Integrate [Tr [Ezm . ro:;ﬁ[r;,;:,.l]],{.:,-0.5,0.5}]

M6H[q, a)

0.5q+0.5 sin[a - 0.54q] 0.58in[a+ 0.54]

d

6 ! a . {a, 0, 20},
G Gt ey O:R'?dyj?m-') " :'q", "o-boam intensity"), PlotRange - {0, 1}}]
\ A L= -r ’

{AxesLabel - { "phase
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M6O[q, a]
Sin[a-0.5q)] + Sin[a+ 0.5q]

0.5+
2q
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 mlcnut\“r‘\

rosb[q,%,a)] (2,-0.5,0.5}]

M6H[g , & ] := Integrate [Tr [Ezm .
‘o i .
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|l : L: ] ) * M ' J
WE €€ (AU AS EXPECIEN All fieUlroNs are qelecIed at 6ne beam or e OIher, DU Al as mie Wave-number oI Ihe prisin is
increased the contrast vanishes.,

Simplify[Refine[TrigReduce [M6H[q, a] +« M60([q, a]]], Element [{a, 4}, Reals])
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arghe of the wrd pe i wation 71
Above are two data €IS showing the O-beam inténsity Versus q 1(.>r e
s { T e
1. an empty interferometer. So the shape should approximate a Sinc uncti
- &

S i : i e [ o LT
ok Sﬂmpk.' - developing imaging methods for neutron interferometry. l'yp:c‘xlly"‘\\'vc use an obj
These were acquired as We were developing y |
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= the () and H ITINEE

{etribution 01 pure Siales
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