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…The story thus far: 
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Nuclear test Xe135 Xe133 Xe133m Xe131m 

09.10.06 - RN16 - -            

25.05.09 - - - - 

12.02.13 - JPX38, RUX58 - JPX38, RUX58 

06.01.16 - - - - 

09.09.16 - - - - 

…if we have Xenon 
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Xenon is the best we have… 
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• Relevant isotopes:     Ar37  Ar41 

• Half life:       35days   109 min 

• Produced in nuclear explosions Ca40 (n, α) Ar37 

• Produced in nuclear reactors?   Ca40 (n, α) Ar37   Ar36 (n, γ) Ar37  

 

Argon as a noble alternative 
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Fuel: UO2 3,2% enrichment 

Cladding tube: Zircaloy 

Moderator: H2O + Bor 

Neighboring assembly 

Absorber: Ag+In+Cd 

The fuel assembly 
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Ar36 in water 
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Potter II & Clynne, 1978 and Kennan & Pollack, 1990 
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for 153 atm & 598 K      mol fraction: 0.036  
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Relation between Ar37 and Ar41 
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Amount of Argon produced: 10-4 grams 
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Ca40 in cladding 
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 3 years equilibrium

     

Ca impurity of the cladding tube 

10 30.06.2017 |  Science and Technology | Anna Heise 

various possible operating modes 

10-8 g UO2 per cm2 cladding For the same amount as via  
activation: ~10-3 
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• Contribution to global Argon-background  Geometry 

• Activation in Air 

• Research reactor  

Next steps 
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• Activation in cooling water: 

• Clear link between Ar37 and Ar41 

• But: different sensitivity to power changes  

• Ar37 is proportional to Ar36 dissolved in water 

• Ca impurity: no relevant contribution  

 

Résumé 
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Thank you. 

Questions are welcome. 
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Bonus One does not simply change from Xenon to Aragorn 
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Possible scenarios: 

• Ar36 in water 

• Ca40 in cladding 

 

• Effect of  coolant 
decontamination 
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How much Ar36? 
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Relation between Ar37 and Ar41 in equilibrium 
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 3 years equilibrium

     

Ca impureness of the cladding tube 
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various possible operating modes 

10-8 g UO2 per cm2 cladding For the same amount as via  
activation: ~10-3 
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