
Neutron Guides

In the following exercises we will use various types of neutron guides.
Before starting with the instrument files, you might want to take a look at
McStas Component manual, which you can access with the ‘Help (McDoc)’
button in the mcgui environment. Chapter 5 in general, and in particular
paragraphs 5.5 and 5.6 on benders and curved guides might help you un-
derstand how those components work and behave. Also, chapter 5.1 gives a
brief and useful explanation on neutron mirrors and reflectivity.

Furthermore, you might want to take a look at the brief, informative
material attached at the back of this document, regarding neutron guides1.

NOTE: You will need at least 108 particles in your simulations, in order
to get good statistics.

1 Exercise 1.2a: Curved Guide

Instructions: First, you will build a Curved Guide, using the component
Guide curved from McStas’ available optics components. A pair of slits will
also be used after the guide, in order ‘to collimate’ the out coming beam. As
a second step, the curved guide should be compared to a set-up where the
curved guide has been replaced by a bender (Exercise 1.2b). Last, replace the
curved guide component with a sequence of 3 straight guides, each rotated
with respect to the previous one, to imitate the e↵ect of curvature (Exercise
1.2c).

1
Sources: TUM website, Swiss Neutronics website, and Erko A, Idir M, Krist T and

Michette A G (eds) 2008 Neutron Supermirror Development (Berlin-Heidelberg: Springer)
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Build the instrument file

• Source:

– 0.12m in diameter

– flat spectrum in the range 1� 9Å

• Curved Guide:

– Position: 1.5m after source

– Length: 20m

– Dimensions: 0.06⇥ 0.06m2

– Curvature: 1000m

– Coatting: m = 1, m = 3

• Slit 1:

– Dimensions: 0.03⇥ 0.06m2

– Position: 0.5m from guide’s exit

• Slit 2:

– Dimensions: 0.015⇥ 0.06m2

– Position: 1.5m from first slit

• Monitors

– PSD monitor, wavelength monitor (L monitor), and divergence
monitor at the source.

– PSD monitor, wavelength monitor (L monitor), and divergence
monitor after the guide.

– PSD monitor, wavelength monitor (L monitor), and divergence
monitor after the slits.
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Run the instrument file

• Run the simulation with and without slits

• Increase the m value from 1 to 3 (or higher if you want. Current super-
mirrors can go up to m = 7.) What does that do to the divergence and
wavelength distributions of the neutrons passing through the curved
guide?
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2 Exercise 1.2b: Bender

Instructions: Replace the curved guide in Exercise 1.2a with a bender
(i.e., a channeled curved guide), and compare.

Build the instrument file

• Source:

– 0.12m in diameter

– flat spectrum in the range 1� 9Å

• Bender:

– Position: 1.5m after source

– Length: 20m

– Dimensions: 0.06⇥ 0.06m2

– Curvature: 1000m

– Coatting: m = 1, m = 3

– Channels: 10 of 0.3mm thickness

• Slit 1:

– Dimensions: 0.03⇥ 0.06m2

– Position: 0.5m from guide’s exit

• Slit 2:

– Dimensions: 0.015⇥ 0.06m2

– Position: 1.5m from first slit

• Monitors

– PSD monitor, wavelength monitor (L monitor), and divergence
monitor at the source.

– PSD monitor, wavelength monitor (L monitor), and divergence
monitor after the guide.

– PSD monitor, wavelength monitor (L monitor), and divergence
monitor after the slits.
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3 Exercise 1.2c: Curved Guide made of Straight

Parts

Instructions: Replace the curved guide of Exercise 1.2a with three straight
guides, placed one after the other. The second and third guides are rotated
with respect to the original neutron’s path, in order to imitate a curved guide.

Build the instrument file

• Source:

– 0.12m in diameter

– flat spectrum in the range 1� 9Å

• Straight Guide 1:

– Position: 1.5m after source

– Length: 5m

– Dimensions: 0.06⇥ 0.06m2

– Coatting: m = 1, m = 3

• Straight Guide 2:

– Position: after straight guide 1

– Length: 10m

– Dimensions: 0.06⇥ 0.06m2

– Rotation: 0.5� around Y-axis with respect to straight guide 1

– Coatting: m = 1, m = 3

• Straight Guide 3:

– Position: after straight guide 2

– Length: 5m

– Dimensions: 0.06⇥ 0.06m2

– Rotation: 0.5� around Y-axis with respect to straight guide 2

– Coatting: m = 1, m = 3
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• Slit 1:

– Dimensions: 0.03⇥ 0.06m2

– Position: 0.5m from guide’s exit

• Slit 2:

– Dimensions: 0.015⇥ 0.06m2

– Position: 1.5m from first slit

• Monitors

– PSD monitor, wavelength monitor (L monitor), and divergence
monitor at the source.

– PSD monitor, wavelength monitor (L monitor), and divergence
monitor after the guide.

– PSD monitor, wavelength monitor (L monitor), and divergence
monitor after the slits.

Run the simulation Compare with the two previous exercises. What
is the e↵ect of such a ‘curved’ guide on the divergence of the outcoming beam?
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4 Exercise 1.3a: Ballistic Guide

Instructions: You will create a ballistic guide consisting of 3 separate
pieces (guides).

Build the instrument file

• Source:

– 0.12m in diameter

– flat spectrum in the range 1� 9Å

• Guide:

– Fist Guide Part:

⇤ Position: 1.5m after source

⇤ Length: 5m

⇤ Dimensions: Entrance of 0.06⇥ 0.06m2 and Exit of 0.12⇥
0.12m2

– Second Guide Part:

⇤ Position: right after part 1

⇤ Length: 15m

⇤ Dimensions: Entrance of 0.12⇥ 0.12m2 and Exit of 0.12⇥
0.12m2

– Third Guide Part:

⇤ Position: right after part 2

⇤ Length: 5m

⇤ Dimensions: Entrance of 0.12⇥ 0.12m2 and Exit of 0.06⇥
0.06m2

– Coatting: m = 1, m = 3

• Monitors

– PSD monitor, wavelength monitor (L monitor), and divergence
monitor at the source.

– PSD monitor, PSD linear monitor (X and Y directions), wave-
length monitor (L monitor), and divergence monitor 1.5m after
the guide.
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Run the instrument file:

• Compare the intensity and divergence distribution before and after the
guide.

• Vary the position of the monitors after the guide.

• Compare the intensity and divergence distributions 1.5m after the bal-
listic guide with those of a straight guide (Exercise 1.3b) and an elliptic
guide (Exercise 1.4).

• Experiment with the coating m of the guide (increase it). Does that
alter the intensity and divergence of the outcoming neutrons?

5 Exercise 1.3b: Straight Guide

Instructions: Replace the ballistic guide in Exercise 1.3a with a straight
guide. The rest of the instrument file should stay as is.

• Straight Guide

– Position: 1.5m after source

– Length: 20m

– Dimensions: Entrance of 0.06⇥0.06m2 and Exit of 0.06⇥0.06m2

– Coating: m = 1, m = 3
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6 Exercise 1.4: Elliptic Guide

Instructions:

Build the instrument file

• Source:

– 0.12m in diameter

– flat spectrum in the range 1� 9Å

• Elliptic Guide:

– Position: 1.5m after source

– Length: 20m

– Dimensions: Entrance of 0.06⇥0.06m2 and Exit of 0.06⇥0.06m2

– focal points: 1.5m before and after guide

– Coating: m = 1, m = 3

• Monitors

– PSD monitor, wavelength monitor (L monitor), and divergence
monitor at the source.

– PSD monitor, PSD linear monitor (X and Y directions), wave-
length monitor (L monitor), and divergence monitor 1.5m after
the guide.

Run the instrument file:

• Compare the intensity and divergence profiles of the elliptic guide with
those of the ballistic one. Is there an increase in intensity? How about
the intensity’s profile? Can you notice the focusing properties of the
elliptic guide?

• Replace the source with one of 2 cm diameter. Do the same for the
source of the ballistic guide. Compare.
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