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s In reactt:rlsr emit large numrt‘lc?rs of antineutrinos and this flux may be useful for the measurement of two quantities of interest for reactor safeguards: the reactor power " AUTHORS
and plutonium inventory throughout its cycle. The high antineutrino flux and relatively low background rates mean that simple cubic meter scale detectors at tens of meters / . P » . : » .
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t of reactor monitoring tools available to the IAEA and other safeguards agencies with minimal footprint and impact on reactor operations. We have deployed a prototype 4 CMR. Greaves® C. Hagmann™ J.Lun Chltre R AEIREA e
safaguards antineutrino detector at a reactor in order to test both the method and the practicality of its implementation in the field. / g *Sandia National Laboratories, **Lawrence Livermore National Laboratory
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« Agencies such as the LLA.E.A. track the flow of fissile ey e \
material through the civil nuclear fuel cycle ﬁ ﬁ %“ '- 0 * Antineutrinos interact so weakly that L
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Prototype Deployment Results and Analyssis

We record ~30 million events per day. Change in antinelstring count rale indicates: 28py in spent fuel.
We use the same detection technique first used =" Only a handful of these are antineutrino events. ¢ i pe-
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Inverse beta decay produces a positron and a > 2.5 MeV (prompt) ﬁmhm,%u{\‘ i

neutron. > 3.5 MeV (delayed)

Gd-loaded liquid scintillator captures the neutron after a short time.
This produces a pair of correlated events (effective for background suppression}
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Prototype detector is deployed in Y \ A . r g *
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» rarely accessed for plant operation ' : In this example, the reactor was
= as close as can be without being ' ) restarted after unscheduled
inside containment : : r maintenance.
* provides ~ 20 mwe overburden A The reactor off period allows us Antineutrino detectors can be used to monitor nuclear
Reactor Power: 3.4 GW. 2 109 /s § y to measure the background rate. reactors remotely and non-invasively.
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s — Quantify benefils relative to existing safeguards methods

Detected Antineutrinos per day

g

"CONCLUSION

Counts per Day
2 & & 8
(85) somog Joyeay

o




