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Ex. 2.2: Rotating, moving parts

2.2.1 Velocity selector

2.2.2 Disk Chopper

2.2.3 Fermi Chopper
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2.2.1: Velocity selector:

As you saw, monochromators define a very monochromatic beam. 
A greater bandwidth monochromatization device is a velocity 
selector
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Figure 6.8: A velocity selector

6.4 V selector: A rotating velocity selector

Name: V selector
Author: System
Input parameters L0, L1, ω, r0, φ, N , height, width
Optional parameters
Notes validated, position is center of input aperture

The component V selector models a rotating velocity selector constructed from N col-
limator blades arranged radially on an axis. Two identical slits (height × width) at a
12 o’clock position allow neutron passage at the position of the blades. The blades are
”twisted” on the axis so that a stationary velocity selector does not transmit neutrons;
the total twist angle is denoted φ (in degrees).

Further input parameters for V selector the distance between apertures, L0, the length of
the collimator blades, L1, the height from rotation axix to the slit centre, r0, the rotation
speed ω (in rpm), and the blade thickness t.

The local coordinate system has its Origo at the slit centre.

The component Selector produces equivalent results.
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Exercise 2.2.1

Open the Ex_2_2_1.instr instrument

Notice use of wavelength monitors L_mon

Notice use of the V_select component

Input parameter ROT defines selector rotational velocity (RPM)

Perform a TRACE at the default ROT=20000 RPM

Perform a SIMULATE of 1e7 neutrons at default ROT

Estimate the relative bandwidth δλ/λ of the transmitted beam

Perform a series of simulations in the range 
10000 < ROT < 50000 (5 steps)

Compare the transmitted beam in the different cases
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2.2.2: Disk chopper:

A Disk Chopper is also a rotating device, selecting neutrons. The 
travelled distance in the device is much smaller (disk), for defining 
time structure in the neutron beam.
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2.2.2: Disk chopper:

A Disk Chopper is also a rotating device, selecting neutrons. The 
travelled distance in the device is much smaller (disk), for defining 
time structure in the neutron beam.
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2.2.2: Disk chopper:

Parameter significance
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2.2.2: Disk chopper:

Used parameters
- R, radius of disk-chopper (we use 0.5 m)
- n, number of openings (we use 2)
- phi_0 (angular phase at t=0, in degrees, we use 90 deg)
- omega (angular frequency of chopper)
- theta_0 (angular width of each chopper opening)
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Exercise 2.2.2

Open the Ex_2_2_2.instr instrument

Notice use of the EXTEND %{    %} section, defining a time 
structure (1 second, flat distribution)

Notice use of Monitor_nD, our “Swiss army knife” monitor
options=”t auto bins=200”
options="t auto bins=200 x auto bins=200"
- Automatic binning if wished
- Monitors any state (or user) variable vs. any other
- Assumes various shapes/geometries
- ...

Instrument input parameters:
f (Hz) - chopper frequency  ω=2π*f in component parm list)
Theta0 (degrees) - opening width of slit(s)
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Exercise 2.2.2

Make a TRACE to get an overview of the instrument

SIMULATE 1e7 neutrons at the default of f=5Hz and Theta0=10 
degrees. While simulation is ongoing, estimate the number of 
pulses per second?

Try another 1e7 at f=1 hz. Notice space-time correlation in the 
third TOF panel

At a given frequency, try changing the Theta0 chopper opening to 
higher and lower value. Comment on the results.
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2.2.3 Fermi chopper - summary
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2.3 Slits - short summary
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2.4 Collimators - linear collimator - short summary
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2.4 Collimators - radial collimator - short summary
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