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Presentation 
Outline 

What are neutrons? 

Discovery of neutrons. 

Fast pulsed reactor IBR-2. 

Neutron diffraction and it’s advantages. 

Neutron Vs. X-ray diffraction. 

Scientific software for data refinement.  

Relation between temperature and the volume of the unit cell. 

Neutron diffraction patterns for Zn0.3Cu0.7Fe1.5Ga0.5O4 measured at different temperatures. 

Relation between temperature and unit cell volume. 

Relation between temperature and bond length. 

Relation between temperature and bond angle. 

Temperature dependences of the magnetic moments of the atoms inside the spinel ferrite structure. 
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What are neutrons? 

schematic illustration for the neutron  
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Discovery of neutrons  
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Neutron sources  

•Small-scale neutron sources. 

•Fission reaction. 

•Neutron sources based on accelerators: 
I. Synthesis reaction 

II.Photonuclear reaction 

III.Spallation reaction 
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Fast pulsed reactor IBR-2  
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Neutron Deacceleration  

  Materials for 
deaccelerating neutrons 

H2O 

D2O 

Be 

BeO 

Graphite 
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Neutron spectrometer  
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Neutron diffraction 
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Time of fly method 

The lay-out of a TOF diffraction experiment: 

1 – pulsed neutron source.    2 – moderator.      3 – flight path of the primary beam. 

4 – sample.                            5 – detector.         6 – time analyzer.           

7 – RW memory 
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Neutron Vs. X-ray diffraction 

Neutron diffraction  X-ray diffraction 

Lower absorption Stronger absorption 

Large amounts of sample needed Lower amounts of sample needed 

Neighbors and isotopes can be discriminated 
Neighbors and isotopes cannot 
be discriminated 

Light elements can be seen Light elements hard to detect 

Low availability (nuclear reactor) High availability (lab instrument) 

Magnetic structures can be investigated 

Magnetic structures can be 
Investigated 
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Example; Neutron Vs. XRD 
pattern 
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Zn0.3Cu0.7Fe1.5Ga0.5O4 spinel 
ferrites  
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Ferrimagnetic structure  Cubic structure  Application fields 



Scientific software for data 
refinement 

FullProf 
Software 

• Determine Lattice parameters, position of the atoms inside the unit cell, and the 
value of the magnetic dipole moment of those atoms. 

Diamond 
Software  

•a schematic illustration for the unit cell using the obtained 
parameter from FullProf software and calculating the angles and 
distances between atoms   

OriginLab  
•Drawing the relation between 

obtained parameter and the 
temperature of the samples  
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Our first try of data fitting 
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Better data fitting  
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Neutron diffraction patterns for 
Zn0.3Cu0.7Fe1.5Ga0.5O4 measured at different 

temperatures. 
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Relation between temperature and unit cell 
volume.  
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Relation between temperature and bond Angle  
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Relation between temperature and bond 
length 
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FeA-O 

FeB-O 



Temperature dependences of  the magnetic moments of  
the atoms inside the spinel  ferr i te structure.  
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Tc = 395K 



Thanks!  
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