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The Pandemonium Problem
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K .Rykaczewski “Viewpoint: Conquering nuclear pandemonium”
November 8, 2010, Physics 3, 94 (2010), DOI: 10.1103/Physics.3.94
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Modular Total Absorption Spectrometer
(MTAS)

* 19 Nal(Tl) crystals

* Wrapped to protect Nal but with minimal
shielding (carbon fiber)

Central

_— Inner
L —— Middle

_—— Quter

« PMT mounted on both ends
* Yields excellent efficiency across a broad
range of energies
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Experimental Campaigns

Jan. 2012, Mar. 2015, Oct. 2015 - Feb. 2016
Massive effort by MTAS Team!
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» over 70 fissions products of 238U studied at HRIBF covering 64% of direct
production and 34% of cumulative yield

* Many were listed as high priority needs for nuclear energy (decay heat)
applications by Nichols

A.L. Nichols “Nuclear Data Requirements for Decay Heat Calculations”, Lectures given at the Workshop on
Nuclear Reaction Data and Nuclear Reactors: Physics, Design and Safety”, Trieste, Italy, 25 February - 28
March 2002.
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Correcting Beta feeding Using Geant4
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Shell Model Calculation: 8435 Br
84,85K
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Shell Model Interpretation of 3°Br

d5/2 neutron as spectator
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Data Analysis Methods. 4 New Levels in

2031keV — 305keV = 1726keV
2137keV — 305keV = 1832keV
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Identifying Levels and de-excitations

85Br
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Identifying Levels and de-excitations

85Br
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Closer Look: Level 2031

85Br

2031keV — 305keV = 1726keV

2031keV

oo
[}
o

0]
o
o

924keV

750

1107keV

700

<

b

h—

b

b

b

b

h—

. Ll
b

650

200 400 600 800 _ 1000 1200 1400 1600

Total MTAS Energy (keV)

802keV
Inner Ring Energy (keV) +304kev (4.48h)
' ! OkeV (10.7y)

Central

Inner

Middle

Outer




Estimate Beta and Gamma Feeding:

Gamma-Gamma Analysis of Level 2031
802keV 924keV

10% & 1726keV
@D 107 = Shows gamma energy and
% C summed (level) energy
8 r . Fit area under peaks and
10 e convolve with efficiency to
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estimate beta and gamma
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