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blade. There are two neutron beams of interest leaving the crystal. We can conveniently detect the neutrons in either of these beams with a He-3
detector. A phase flag and set of prisms are shown inside the interferometer. We will describe the actions of these latter.

LN R

Picture of a variety of single crystal neutron interferometers. All are examples of Mach-Zehnder interferometers.
= 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 mv/s neutrons. 1
barn is 1072% m? or 100 square femtometers (l'm" ). Since the absorption cross-section is so high the stopping power is large. In a well designed detector =
(3R]
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Of course the total intensity is 1, the neutron arrives at one or the other of the detectors. Recall that we did renormalize to arrive at this result.
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e Problem 9: Describe a more complex interferometer where the entire surface of the Bloch sphere is accessible., Hint, you need to add at least one |
blade. 4

g

N

e Problem 10: Here is a set of experimental data. The horizontal axis is given in terms of the difference in path length of silica blades placed in the
two paths. What width of silica corresponds to a & phase shift in this experiment? Suggest a few possible reasons for the differences between the
experiment and theory. We will explore some of these next.

Data Sheet 40

IRl B

2000 - — e

> e Vs \\ —C— O Beam .y i
2 / \ e H Beam ]
Yy r' 1
= 1500 — \ Va \ g
8 %
£ R p X Ve X
S e Contrast = 0.84 N i
< 1000 — TR Phase = 227 ol
F ¥
] 3
= :
E -
SN J/ g

\.‘ v "\.—/ 1\)

T T T T T
N @
-200 -100 0O 100 200
AD (1m)
Note, all of the data on neutron interferometry was collected by Dr. Dmitry Pushin with the NIST setup.
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