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S . —> . Objective: Characterization of 37:3%Ar
Signatures from an Underground Nuclear Background from Civilian sources
Test
| - Nuclear Power Plants
Upper continental crust composition?
40Ca: 2.9% - 39K: 3.6% Research Reactors
Projected Activity per kilotons of TNT4 Medical Isotope Prod. Facilities
STAr: ~10%° Bqg ; 3°Ar: ~10%° Bg
Study Case: The FRM-Il Research Reactor
20 MWth; 93% %3°U; 8-10'4 n/cm?/s; D,O
37,39Ar
moderator; H,O coolant; 60 days cycle; 240 Gackgroun
operating days, Located in Munich (Germany) Cutian
- .

Modeling Argon Production Mechanism
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Diffusion through the thermocline
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Disclaimer: The views expressed on this poster are those of the author and do not necessarily reflect the view of the CTBTO

Using “*Ar as a proxy

Ratio Reactor Pool* Reactor Hall Reactor Stack Discussions
37/41 (x 1073) 16.7 21.4 +0.05 11.3 £ 0.03
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Results for Activity Concentrations

. . Reactor Stack . . Release rate . .
Radionuclides (Bg/m?) Enrichment (Ba/h) Discussions
39ATr 0.132 £ 0.024 7.89 8.40-10°
| | A7 .
Ratio This Study PWR3 BWR3 R37 / (t) <—=281-10
37/39 | (2.93 +0.53)-102 >1.6-103 9.102 39 Aag

*Atmospheric* 3’Ar: 1.56-103 Bg/m?
*Atmospheric* 3%Ar: 1.67-102 Bg/m?

Conclusions
« 4LAr routing monitoring can be used to assess Ar-37 emission.
 The ratio 3/7/41 is affected by diffusion and removal through ventilation
* For nuclear facilities as well as for UNE the 37/39 ratio Is a function of the decay constants

« 39Ar can be use as a signature for legacy nuclear test sites
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PUTTING AN END TO'NUCLEAR EXPLOSIONS




