
STEK and SEG expriments: Analysis available in several 
documents, in particular at CEA-Cadarache and at former JNC 



The STEK experiments 





Softest spectrum Hardest spectrum 



Driver 

Converter 

H~60 cm 



The general behaviour of the energy-dependent adjoint flux (neutron importance function) in fast systems is 
characterized by a depression in the energy region of about 10 keV and a more or less rapid increase to lower and 
higher energies, which in a rough approximation is due to the greater number of fission neutrons produced per neutron 
absorbed. 
  
To lower the importance in the fast energy range the content of 238U in the system should be as low as possible. 
  
Moreover, the neutron spectrum, which is a weight-function in the moderation term for the reactivity, is shifted to 
lower energies by a scattering material introduced into the system (in SEG: essentially graphite).  
  
The growing increase of the neutron importance to lower energies is best compensated by poisoning the system with 
1/v-absorber material (in SEG: Cd or B4C). 
  
In the special case of a fast-thermal coupled system the choice of the buffer between the fast substituted lattice and 
the annular thermal driver zone is essential too. The best option is to replace natural uranium, which in general 
contributes to a better establishment of the equilibrium spectrum in the fast lattice, by a graphite buffer. In fact, such a 
converter will increase the importance of high energy neutrons. 
 



Important information about the adjoint spectrum could be derived from the reactivity worth of graphite (G), 
polyethylene (PE), deuterized polyethylene (PED) and deuterized polystyrene (PSD), measured by means of the pile 
oscillator. In particular, the Cd amount can be optimized, in order to produce near zero reactivity of pure scatterer 
materials: 



On the contrary to increase the slope of the adjoint flux e.g. at high energy, one should let fission neutrons in the system, 
avoiding any moderation process. 
In order to get a high sensitivity of the reactivity measurements, the system has to contain a large amount of fissionable 
material. 
Moreover, the importance of high energy neutrons is increased if 238U with its fast fission behaviour is brought into the 
system.  
Finally, low energy neutrons are avoided if a strong absorption material with 1/v-behaviour of its absorption cross-section 
is arranged in the vicinity of the measuring position.  
 
 
The configuration SEG-6 represented an optimization of this different  
system components. 
As shown in the figure, the matrix has in the center a homogenous cylinder 
 containing an absorbing material. This separate component of the system 
 is surrounded by 4 rings of channels. Each ring has 12 channels  
for the insertion of material pellets. 
Whereas the inner ring is filled with uranium pellets (36% enriched in 235U) 
 the next 2 rings contain natural uranium.  
Only the outer channels are occupied with aluminum pellets 
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Both STEK and SEG experiments are very interesting from the physics point of view: 
• Systematically variable neutron spectrum hardness (STEK) 
• Ad-hoc tailored adjoint flux shapes to reduce/amplify reactivity effects due to 

scattering (SEG) 
 
Mostly devoted to FP isotope data 
 
Experiments not easy to analyse:  
• Thermal-fast coupled experiments 
• Self-shielding effects 
• Etc 
 
Experimental uncertainties sometimes significant: 
• Statistical 
• Normalisation (usually a hard point) 
 
Results available could incite to revisit to some extent the analysis (any suggestions 
from the groups involved in previous analysis?): Oxygen, U-238 


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11

