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injs1}= Plot3D[M60[q, a], {a, 0, 2x}, {q, O, 20},
{AxesLabel -+ { "phase (Radians)", "q", "O-beam intemsity"},
PlotRange -+ {0, 1}}]

ns2)= M6H[g , a_] := Integrate[Tr[Ezm . resé6[qg,z,a]],(z,-0.5,0.5}]

In[s¥fi'M68 [q, a]
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counts per 3000 wec

In[56]:= i
M 0 4 0 ' 0 "
e of the vredge rotation (|
Above are two data sets showing the O-beam intensity versus g for ]
1. an empty interferometer. So the shape should approximate a sinc function
2. a step sample.

rirsa: ([tese were acquired as we were developing imaging methods for neutron interferometry. Typically werusess:
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MEUr="™ov g7 =]
Cos[a] Sin[0.5 q] ]
Mml- 0-5 =+
q
Note that the ¢ dependence is a sinc function (the Fourier transform of a top-hat function). ]
inj51}= Plot3D[M60[q, a], {a, 0, 2x}, (g, 0, 20}, ¥l

{AxesLabel -+ { "phase (Radians)", "q", "O-beam intemsity"},
PlotRange » {0, 1}}]
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Clearly, the interferometer actually retains the desired contrast, it is just that the contrast curves from the
various spatial locations are shifted in phase and add incoherently. For larger wave-numbers, this results in

) I I I

Measurements from a position sensitive detector showing the fringes and the beam profile. Note that the
position sensitive detector has low quantum efficiency. The neutron is converted to light in a scintillator

which is then collected in a CCD. If the scintillator is thick, then the quantum efficiency is increased but at a

cost of resolution. The scintillation event acts as a point source for photons.
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Notice that as the position sensitive detector is moved from one path to the other that the fringes are
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In[63]:=
L] L] L) 11 14 L] L] 10 12 AL}
horammal coordinaten, | mam)| teor portal coordnates. mm|
¢ Problem 20:
Why are the fringes tilted, and why are the O and H fringes complementary. How can you show from this
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= Eighth Experiment: Refocusing the Phase Distribution
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in71)= nd[x ,sd ] := i

inf72}= Plot[nd[x, 2], {x, -10, 10},
PlotStyle +» {RGBColor([1l, 0, 1], Thickness[0.01]}, AxesLabel -+ {x, Pr[x]}]

Pr(x)

-10 -5 5 10
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In73)= M90[a_, r ] = r_l_._-l[l:r] Tr[Ezp . res9[a, x]] dx
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in[76}:= ListAnimate|[
Table[Plot [M9H[a, r], {a, 0, 2%},
{AxesLabel -» {"phase (Radians)", "H-beam intemsity"},
PlotStyle -» {RGBColor([1l, 0, 0], Thickness[0.01]},
PlotRange - {0, 1}}1, {r, 0, x, »/32}], AnimationRunning » False]

—_—— e } A ¥ —

k

H—-beam intensity
10

08F
Mt[76)= 06}

04/

02}

Pirsa: 11030015

Page 23/33

® Problem 22+




%+ e — RO R e -

.r{
- — - -
_—
L r ' ”/_-
. X
]
2 b —
” -
— -
; -
\ A ~




n - Palettes Window Help

3
Va2

-
rias sin[27T]2

Wi{78)= — ] +e-£i_ Cos[a]

2Bt Bt

]+grf[3;2_if]]

Inf79)= M10H[a , r ,T ] = J:: nd[x,r] Tr[Ezm . reslOf[a, x, T]] dx

i
79l
3 _£? 3-ir 3+ir 5
(3+Cos[4'1‘])8rf[ﬁ]—e 7 Cos[a] Brf[ — ]+nz.-f[ — ]}Sin[Z'I‘]
niB0}= Animate[Plot [ { 9

M100([a, r, T],
M10H[a, r, T]
}s
{(a, 0, 2x},
AxesLabel -» {"phase (Radians)", "Intemsity"},
PlotStyle - {
Directive [RGBColor[0, 0, 1], Thickness[0.01]],
Directive [RGBColor[0, 1, 0], Thickness[0.01]]
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PlotRange -» {0, 1.02)
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¢ Problem 24: ]
D3ta Sheet 40 3
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—0o— O Beam
g —_— H Beam
E 1500 —
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