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Beta decay spectroscopy

Total Absorption -
oV capture “everything” with high efficiency
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Why bother?

e
nuclear structure - nuclear physicists
"V ant-neutrino study - particle physicists

AY post fission processes - nuclear engineers
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Nuclear structure - Beta decay strength
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Anti-neutrino StUdy - reactor anti-neutrino anomaly
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Detection principle

Detector assembly

30 liquid scintillator cells
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Anti-neutrino StUdy - reactor anti-neutrino anomaly

B and anti-neutrino energy spectrum for
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Post fission processes - Decay heat

Beta and gamma energy released by the decay of fission products
amounts to approx. 10% of total energy released during the fission

process - main source of energy after reactor shut-down

f(t) — Z?ﬁ(Eﬂh-i + Eﬁ;i.))\?ﬁNi(t)

Mean gamma and beta energy are calculated based on the beta decay

scheme

E=YE"I;

Ei - mean decay energy of nucleus i (5 and )

\i - decay constant
Ni(t) - number of nuclei i at time ¢



Post fission processes - Decay heat

Gamma component of *’Pu decay heat
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Beta decay
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We need ...

Efficiency

High efficiency total

absorption
- r// y-spectroscopy
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Modular Total Absorption Spectrometer -
Efficiency
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MTAS detector




MTAS detector

Central

Inner




Auxiliary detectors
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Auxiliary detectors include two

1 mm thick silicon strip detectors
placed in the center of MTAS
around the tape.



MTAS detector - read to measure at ORNL
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