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Outline 

!  Introduction: the recent experiments & their setup 

!  The TAGS technique 

!  Data Analysis 

!  Contaminants 

!  Detector Response 

!  Study of impact of sources of systematic uncertainties in the case of 
92Rb (Z. Issoufou ‘s PhD), and 87,88Br, 94Rb (Rocinante detector) 

!  Study of impact of sources of systematic uncertainties with the 
DTAS detector (V. Guadilla‘s (2017) and L. Le Meur’s (2018) PhDs) 
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TAGS Solution to Pandemonium Effect 
Pandemonium effect** : 

Due to the use of Ge detectors to measure the decay schemes: lower efficiency at higher 
energy → underestimate of β branches towards high energy excited states: overestimate 
of the high energy part of the FP β spectra 

Picture from A. Algora 	

** J.C.Hardy et al., Phys. Lett. B, 71, 307 (1977) 

⇒ Solution is Total Absorption γ-ray Spectroscopy (TAGS) 
Big cristal, 4π => A TAGS is a calorimeter ! 
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2 TAGS arrays developed by the Valencia team (Spain, 
B. Rubio, J.L. Tain,  A. Algora et al.): Rocinante (12 
BaF2) & DTAS (18 NaI) 



TAGS Experimental Campaigns 

  Decay Total Absorption Spectrometer (DTAS) for 
FAIR (IFIC Valencia): used in Jyväskylä in Feb. 
2014 for our reactor antineutrino proposal: 18 
modules 15x15x25 cm3 NaI(Tl) + 5” PMT  
"  12 nuclei for antineutrinos measured & 11 for decay 

heat 
"  See V. Guadilla’s talk at JEFF/CHANDA meeting in 

Nov. 2017 
  BAF2 TAGS (Surrey-Valencia): used for the 

2009 measurement at IGISOL-JYFLTRAP: 86Br, 
87Br, 88Br, 91Rb, 92Rb, 93Rb, 94Rb 
"  92,93Rb results already shown at last meetings, see 

A. Zakari-Issoufou et al., PRL 115, 102503 (2015)  
"  87Br, 88Br, 94Rb E. Valencia et al. PRC 95 024320 (2017) 
"  86Br, 91Rb S. Rice et al. PRC 96 014320 (2017) 
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V.Guadilla et al.,, Nucl. Inst. and Meth. B, in press. Online (2015) : http://
www.sciencedirect.com/science/article/pii/S0168583X15012628 

2 TAGS arrays developed by the Valencia team 
(Spain, B. Rubio, J.L. Tain,  A. Algora et al.): 

Pure beams required: Use of the 
double Penning trap from JYFL 

Antineutrino Proposal in Jyväskylä: Subatech-IFIC 
collaboration 
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TAGS Technique 
⇒ Solution is Total Absorption γ-ray Spectroscopy (TAGS) 

Big cristal, 4π => A TAS is a calorimeter ! 
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•  	Spectrum	must	be	clean	

•  	Response	must	be	accurately	known		

• Solu4on	of	inverse	problem	must	be	
stable	

NIM A430 (1999) 333 
NIM A430 (1999) 488 

NIM A571 (2007) 719 
NIM A571 (2007) 728 

Observable:	β-intensity => β-strength:  
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2 TAGS arrays developed by the Valencia team (Spain, 
B. Rubio, J.L. Tain,  A. Algora et al.): Rocinante (12 
BaF2) & DTAS (18 NaI) 



Total Absorption Spectroscopy (TAS) 
Big cristal, 4π => A TAS is a calorimeter ! 
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An ideal TAS would give directly 
the β-intensity Iβ which is linked 
with the β-strength Sβ: 
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Rela4on	between	TAS	data	and	the	β-
intensity	distribu4on:	
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fIStatement of the problem: 

Monte Carlo 
simulations 

+ 
Nuclear statistical 

model 

Deconvolution (Inverse 
problem) algorithms 

•  	Spectrum	must	be	clean	

•  	Response	must	be	accurately	
known		

• Solu4on	of	inverse	problem	must	
be	stable	

NIM A430 (1999) 333 
NIM A430 (1999) 488 

NIM A571 (2007) 719 
NIM A571 (2007) 728 

Observable:		
β-intensity => β-strength:  



7 L. Le Meur’s PhD 
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L. Le Meur’s PhD 



9 Zakari-Issoufou’s PhD 



10 Zakari-Issoufou’s PhD 
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L. Le Meur’s PhD 



ERDRE group 12 
Zakari-Issoufou’s PhD 



13 Zakari-Issoufou’s PhD 



14 A.-A. Zakari-Issoufou’s PhD 



15 Zakari-Issoufou’s PhD 
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PhD Thesis work:  
Zakari Issoufou (Subatech, Nantes) 
A.-A. Zakari-Issoufou et al.  
Phys. Rev. Lett. 115, 102503 (2015)  

Pandemonium effect :  
Missing feeding 

Calculation of level energy feeding through the 
resolution of the inverse problem 

 di=ΣRij*fj  
 

Clean data Response matrix  Level feeding 
95% 

<87.5%+-2.6% 

The case of 92Rb 
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PhD Thesis work:  
Zakari Issoufou (Subatech, Nantes) 

Calculation of level energy feeding through the 
resolution of the inverse problem 

 di=ΣRij*fj  
 

Clean data Response matrix  Level feeding 

The case of 93Rb 

ENSDF (Greenwood): 35% 
35.7%+-4% 

T1/2 5.84s 
Sn 5290 keV 
Pn 1.39% 
Qβ 7465 keV 



Impact of sources of systematic uncertainties 
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A.-A. Zakari-Issoufou’s PhD 

Impact de la normalisation des 
empilements et de la contamination 
du noyau fils 



Impact des paramètres d’étalonnage 
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A.-A. Zakari-Issoufou’s PhD 

Impact de l’étalonnage 



Impact de l’épaisseur du Si 

20 A.-A. Zakari-Issoufou’s PhD 



Impact des densités de niveau 
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A.-A. Zakari-Issoufou’s PhD 



Tableau récapitulatif 

22 A.-A. Zakari-Issoufou’s PhD 

Pour l’instant : Somme quadratique des incertitudes, malgré les  
corrélations entre paramètres 
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 In total the blue areas are 14 solutions for 
87Br, 13 for 88Br, and 15 for 94Rb.  

J. Agramunt et al., Nucl. Instrum. Methods Phys. Res., 
Sect. A 807, 69 (2016). 
E. Valencia et al. PRC 95 024320 (2017) 

Impact of several sources of 
systematic uncertainty on the shape of 
the intensity distribution. 



Experiment @ Jyväskylä in 2014 

Reactor	an4neutrino	proposal:		
!  12 nuclei for antineutrinos measured & 

11 for decay heat 
!  First use of new DTAS (17+1 NaI) 

developed by IFIC (Valencia) 
!  Successful use of the new IGISOL-4 

facility 
!  First use of precision trap with IGISOL-4 

 
V.Guadilla et al.,, Nucl. Inst. and Meth. B, in press. 
Online (2015) : http://www.sciencedirect.com/
science/article/pii/S0168583X15012628 

Analysis	o
n-going	!!!
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M. Fallot 
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M. Fallot 
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M. Fallot 
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M. Fallot 
V. Guadilla et al. submitted to NIMA (2018), arXiv:  
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M. Fallot 
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M. Fallot 



L. Le Meur’s PhD thesis 
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Impact of input models for the γ-strength 
(generalized Lorentzian, QRPA-Gogny v0, 
1 and 2 from S. Péru-Désenfants and M. 

Martini) 



Outlooks  

Study the propagation of uncertainties with correlations  

Extract correlation/covariance matrices 

Include the TAGS data and their uncertainties in the evaluated 
databases… 

  We regularly include the new TAGS data in summation calculations to 
compare with integral data and extract new priority lists (decay heat, 
antineutrinos, Beff) 

=> cf. Our proposal to the next European Nuclear Data project + next 
NACRE 2019-2021 
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