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In this session:
Very brief description on neutron interactions with samples

Types of samples in McStas
  Presentation of Incoherent Scattering Samples available in McStas

IMPORTANT: 
All (and more) of this information can be found in the online pdf 

component documentation
http://www.mcstas.org/documentation/manual/mcstas-2.2a-

components.pdf

also distributed with your McStas installation

The component documentation along with the “mcdoc 
component_you_are_searching_for” command, are your best friends when 

using McStas 
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http://www.mcstas.org/documentation/manual/mcstas-2.2a-components.pdf
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A neutron hitting a sample can be absorbed, transmitted, or scattered

with probabilities:    pA +  pT +  pS = 1 
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pS = (1� e�⌃T t)(⌃S/⌃T )

pA = (1� e�⌃T t)(⌃A/⌃T )

pT = 1� pS � pA = e�⌃T t
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For a non-thin sample the probabilities for absorption, transmission or 
scattering are given by

t = sample thickness

⌃⇤ = ⇢�⇤

microscopic cross section [barn/atom]
1 barn = 10-24cm2

number density [atoms/cm3]

macroscopic cross section [cm-1]
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 High absorbing probability materials:  3He, 6Li, 10B, 113Cd, 135Xe, 157Gd.
 Neutron Scattering Cross Sections vary with atomic number but are not 

proportional to it (as is the case with X-rays).
 Scattered Neutrons:

Energy exchange with sample  (inelastic scattering / spectroscopy 
experiments) 

No energy exchange with sample (elastic scattering / diffraction 
experiments)

 Scattering can also be
 Coherent

 For most elements coherent scattering cross section is much higher
than the incoherent

 Hydrogen is an important exception, with huge incoherent cross 
section

 Incoherent: no constructive interference between neutron waves scattered 
by different nuclei on the sample.

  Vanadium has a large incoherent cross section and almost no 
coherent cross section. Widely used for instrument calibration and 
normalization 
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  V_sample.comp , Incoherent.comp: Incoherent scattering (and absorption)
  PowderN.comp : Elastic Bragg scattering from an ideal powder  [PW]
  Single_crystal.comp :  Bragg scattering from single crystals  [PW]
  Isotropic_Sqw.comp : General sample for isotropic materials

     (coherent and incoherent, elastic and inelastic, with absorption and multiple scattering) [EF] 
  Small ANgle Scattering [CK]
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Sample components in McStas
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Incoherent.comp An incoherent scatterer with various sample shape options
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Incoherent.comp

Examples: 
COMPONENT inc_sample = Incoherent(radius=0.05,focus_r=0.035, pack=1,    
       
                          target_index=1)
COMPONENT inc_sample = Incoherent(geometry="socket.off",focus_r=0.035,   
                                  pack=1, target_index=1)

An incoherent scatterer with various sample shape options
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V_sample.comp An incoherent scatterer (cylindrical and spherical sample option )

Samples - Incoherent

[Rectangular shape also possible]
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V_sample.comp

Example: 
COMPONENT van_sample = V_sample(radius_i=0.001,radius_o=0.01,h=0.02,
                       focus_r=0.035, pack=1, target_index=1)

An incoherent scatterer (cylindrical and spherical sample option)
[Rectangular shape also possible]
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EXERCISE


