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Neutrons as a probe 

Neutron facts: 

Á Discovered by James Chadwick in 1932 

Á Together with protons, neutrons form the  

 nucleus of the atom 

Á Same mass as protons, but uncharged 

Á Neutrons have a magnetic moment 

Á They can sometimes reveal what remains hidden e.g. with X-rays 

Á Neutrons appear to behave either as particles or as waves or 

as microscopic magnetic dipoles.  
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Neutrons as a probe 

Reveal what cannot be seen using other 

types of radiation 

Á scattering power varies from one 

nucleus to another within a sample in 

a quasi-random manner 

Á lighter atoms are visible despite the 

presence of heavier atoms 

Á neighbouring atoms may be 

distinguished from each other. 
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Structure of drug-loaded liposomes with Small Angle Neutron Scattering 
(SANS) 

SANS provides quantitative 
information about the 
internal organisation and 
the functioning  
mechanisms of engineered 
pharmaceutical 
formulations with high 
resolution. 

Comparison of the scattering length density profile of 
liposome for X-rays (left) and neutrons (right) 

[Reference: E. Di Cola, I. Grillo, 

S. Ristori, Pharmaceutics 2016, 

8, 10; doi:10.3390] 

Neutrons as a probe 
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[Ref: I. Grillo ILL.] 

Examples of contrast 
variation for the study of 
any particle having a 
core/shell structure (e.g. 
micelles)  within  a solvent. 
The study of either the 
core or the shell of the 
particle becomes possible 
by changing the signal 
arising from the solvent. 
 

solvent 

shell 

core 

Change of hydrogen-
deuterium ratio 

within  the solvent 

Only cores 
remain visible to 

the neutron 
probe  

Only shells 
remain visible to 

the neutron 
probe  

Behaviour of surfactants by  
small angle neutron scattering (SANS) of deuterated samples 

Neutrons as a probe 
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Structural changes as seen by SANS  

Properties of gels 
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Structural changes as seen by SANS  
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Structure determined of dairy products 

Evolution of aggregation 
of casein micelles was 
probed by small angle 
spin echo measurements 
from nanometer to 
micro- meter range. 

Tromp et al. Food Hydrocolloids  21, 154-158 (2007) 
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Fresh cheese texture 
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Microstructure determines taste and shelf life time 

Fresh cheese-type products have a complex 
microstructure, built from elements of quite 
different size and properties: 
Åfat droplets, stabilised by protein 
Åfat droplet aggregates 
Åprotein aggregates 

Bot et al. Food Hydrocolloids 21 844 ï854 (2007) 
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Dehydration of fruit tissue in tomographic studies 

W.A. Aregawi  et al. (Leuwen  Univ., Deptm . Of Biosystems)  

Dehydration of an apple: 
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The SINE2020 Industry Consultancy 

The SINE2020 Industry Consultancy initiative is working to provide 
industry with:  

 

Á Information and Outreach: enhancing knowledge in industry about 
neutron analytical solutions by creating a Europe-wide network for 
outreach.  

 

Á Education and Training: training and educating industrial researchers 
in the application of  neutron-based techniques. 

 

Á Access: offering a structured and direct access for industrial research 
to European LSF's through test measurements and feasibility studies 
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The SINE2020 offer 
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Request Request 

Evaluation 
of feasibility 
Evaluation 

of feasibility 

Experiment 
at neutron 

centre 

Experiment 
at neutron 

centre 

Ý If not feasible with neutrons, 
we advice techniques and 
contacts 

Ý (e.g. CALIPSOplus) 

Apply directly at www.sine2020.eu/industry 
or contact us industry@sine2020.eu 
 

Feasibility tests offered by 7 neutron 
centres across Europe! 

http://www.sine2020.eu/industry.html
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Contact 

Contact, application form and further Information: 

www.sine2020.eu/industry 

industry@sine2020.eu 

 

Work Package Coordination:  

Marc Thiry, Helmholtz-Zentrum Geesthacht: marc.thiry@hzg.de 

Applications coordination: 

Caroline Boudou, Institut Laue Langevin (ILL): boudou@ill.fr 
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Twitter: @IloMarc  



This project receives funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 654000. 
This project receives funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 654000. 19 

Thank you! 


