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The three blade interferometer is shown above. The neutron beam enters at right and is a well collimated and mono- |
energetic beam. The beam interacts with the first blade and exits in a coherent superposition Over two paths. The |
d the beams recombine at the third blade. There are two neutron beams of '
ns in either of these beams with a He-3 detector. A r

lade acts as a beam splitter an
al. We can convenient
ms are shown inside the interferomete

middle b
interest leaving the cryst

phase flag and set of pris

ly detect the neutro

r. We will describe the actions of these latter.
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hnder interferometers.

gle crystal neutron interferometers. All are examples of Mach-Z¢

Picture of a variety of sin

= He-3 detector

We use a gas filled detector to measure neutrons. The gas is helium-3 which has a high absorption cross section of
5333 barns for 2200 m/s neutrons. 1 barn is 10~ m? or 100 square femtometers (fm?). Since the absorption cross-
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experimental data. The horizontal axiS 15 & ZIVCis & ‘
4 in the two paths. What width of silica vafr..xpe. dst0axp
e reasons for the differences bet ween the ,xp-.nrt‘.-..;. a

L ————

e Problem 10: Here is a set o!
length of silica plades place
experiment? Suggest a few possibl
explore sOme of these next.

Dat a Shee t 40

y .-

e

o oBeam| [

H Beam}/"
h_______.————_'_‘-‘

2000 -

1500 =

1000 —

500 —1;

Intensity (counts/45s)

Note, all of the data on neutron interferometry was collected by Dr. Dmutry Pushin with the NIST setup.
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The slider changes the sample induced phase shift. Note that this effect alone is not sufficient to describe the

experimental result.
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terferometer when we block

and H-detectors for a perfect single crystal in
t by projecting the stale

at the intensities at the O-
2nd and 3rd blade. Calculate the outpu

Here we 100k
pward direction between the

the beam in the u

between these blades.
e Discussion: This is a simple example that helps to show that the intensities are governed by probability
did the phase flag become a global phase

amplitudes. Notice that there is a change in the normalization. How
and thus its influence vanish? What if you allowed the neutrons that leave the interferometer to carry away Y
o make the outcome compatible with a probabilistic interpretation .

information, could you then use this resource

of the paths?
150% »| &5

Pirsa: 13030054

Page 53/53



