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Decay heat

Beta and gamma energy released by the decay of fission products
E; - mean decay energy
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Decay heat

Beta and gamma energy released by the decay of fission products

E; - mean decay energy
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Ni(t) - number of nuclei 7 at time ¢

Radionuclides recommended for TAGS measurements

Assessment offission product, decay data for decay heat calculations,
T. Yoshida, A.L. Nichols, OECD NEA, 2007
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High efficiency spectrometry

High efficiency total

Parent nucleus absorption
Y-spectroscopy
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Total Absorption
Spectrometry, “°Co spectrum
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Experiment

Fission
product

lon source

Tandem
40Mev

Mass separator
M/AM~600

Proton beam

January 2012
Holifield Radioactive lon Beam Facility

Measurement cycle:

1. Sample impantation
2. Waiting

3. Activity transportation
4. Measurement

5. Second transportation

detectors placed around the tape
transporting collected activity.
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Decay scheme modification

Assumptions:
1. Decay scheme is completed up to Ecut energy
2. Above Ecut pseudo-levels every 100 keV, up to Qp
3. Only allowed Gamow-Teller transitions
(level density formula - A. Gilbert, A. G. W. Cameron, Can. Jurn. of Phys. 43 (1965))
4. Pseudo-levels deexcite to "known" levels.
5. Only E1, M1 and E2 transitions
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°Br, gamma spectrum
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139 Xe

263 gamma transitions

63 levels
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63 levels
263 gamma transitions
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Anti-neutrino spectrum
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Summary

Twenty-two decays of fission product, including seven of the first priority list
established by the OECD NEA assessment in 2007 were measured with MTAS

Experimental spectrum shows excess of high-energy gamma-transitions not
present in the ENSDF data base

MTAS measurements led to different beta decay patterns, resulting in a decrease
of average energy of emitted beta and anti-neutrino particles and in an increase
in average gamma energy (increase of “decay heat”)

Analysis changed the knowledge about average gamma energy per decay:

8Br 3259 keV 3712 keV 14%
139%Xe 935 keV 1370keV 43%
®Kr 1801 keV 2647 keV 47%

M. Karny First results from the Modular Total Absorption
Spectrometer (MTAS) at the HRIBF (ORNL, Oak Ridge), ARIS 2014
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Count per Channel

B. C. Rasco
B-y and B-n-y Emission in Mass A=137 Decay Chain Studied
with the Modular Total Absorption Spectrometer (MTAS)
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