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Here I present  
our study of the 
Beta decay of   
Tz=-2 
Nucleus 56Zn  

This is part of a series of 
experiments aiming  to compare CE reactions 
On stable targets with beta decay in proton 
 rich nuclei,  

Compare	
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If	
  isospin	
  symmetry	
  exists,	
  mirror	
  nuclei	
  
should	
  populate	
  the	
  same	
  states	
  with	
  
the	
  same	
  probability,	
  in	
  the	
  daughter	
  
nucleus,	
  in	
  the	
  two	
  mirror	
  processes	
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Experimentally	
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Beta	
  feeding	
  to	
  states	
  
	
  in	
  the	
  daughter	
  nucleus	
  

Parent	
  beta	
  half	
  life	
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DSSSD	
  detector	
  
ImplantaSon	
  and	
  decay	
  (β,	
  p)	
  
 	
  16	
  strips	
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  In	
  3	
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Total	
  56Zn	
  implanta;ons	
  =	
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  imp/s	
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As	
  expected,	
  the	
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  limited:	
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Because the Sp is only 560 keV we expect most of the  
decay to proceed by proton emission 

Expected beta decay of 56Zn 
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300 µm DSSD detector	



This is indeed what we saw 
Particle 
spectrum, 
mainly protons 



Half-­‐life	
  analysis	
  for	
  56Zn	
  (TZ	
  =	
  -­‐2)	
  using	
  beta	
  
delayed	
  protons	
  

Literature:	
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  et	
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Construc;ng	
  the	
  level	
  scheme,	
  level	
  energies	
  very	
  clear….	
  

Naively	
  	
  

Naively thinking 
we could assume 
these intensities  
proportional to the 
beta feeding  



56Zn	
  → 56Cu	
  +	
  β+	
  

Ex(56Cu)	
  =	
  Ep	
  +	
  Sp	
  

Comparison	
  of	
  mirror	
  transi;ons	
  for	
  A	
  =	
  56	
  

	
  Isospin	
  symmetry	
  holds	
  well	
  !	
  

All	
  the	
  dominant	
  transi;ons	
  are	
  

observed	
  in	
  both	
  β	
  decay	
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star;ng	
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  nuclei	
  

The	
  Isobaric	
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  (IAS)	
  is	
  

clearly	
  iden;fied	
  in	
  both	
  spectra	
  	
  

(In	
  agreement	
  with	
  previous	
  data 
(C. Dossat et al., NPA 792(2007)18)	
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Construc;ng	
  the	
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  decay	
  scheme…	
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Indeed	
  we	
  observed	
  the	
  gamma	
  transi;on	
  deexci;ng	
  
the	
  IAS	
  

 (β-­‐γ)-­‐implant	
  ;me	
  correla;ons	
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  (27	
  ±	
  8)	
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  agreement	
  with	
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  correla;on	
  value:	
  

T1/2	
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  (32.9	
  ±	
  0.8)	
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β-­‐delayed	
  	
  
γ-­‐proton	
  emission	
  

	
  A γ	
  ray	
  at	
  1834.5	
  ±	
  1.0	
  keV	
  is	
  observed	
  in	
  the	
  56Zn-­‐
correlated	
  γ-­‐spectrum	
  corresponding	
  to	
  the	
  de-­‐excitaSon	
  

of	
  the	
  IAS	
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This is the first observation of 
Beta-delayed gamma-proton decay in the fp shell 
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56Zn	
  decay	
  scheme,	
  another	
  surprise	
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But	
  this	
  is	
  NOT	
  the	
  end	
  of	
  the	
  story!!!	
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The	
  IAS	
  is	
  fragmented	
  the	
  
mirror!!	
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the	
  fragmenta;on	
  of	
  the	
  IAS	
  	
  
is	
  important	
  	
  

for	
  the	
  Mass	
  evalua;on	
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And	
  now	
  we	
  can	
  comapre	
  with	
  the	
  Charge	
  Exchange	
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“Mirror symmetry 
Is beautiful” 

Summary 

I have presented the study of the beta decay of the Tz=-2 nucleus 56Zn 
carried out at GANIL-LISE 

We have measured the beta, the protons and the gammas after the decay, 

We have observed evidence of the fragmentation of the isobaric analogue state 

We have now a good understanding of this decay which could have never been  
possible without the information from the mirror nucleus 56Fe, in particular the CE 
experiment at Osaka.  

Nuclear structure seams to be ultimately the responsible of the proton-gamma  
competition observed. 

We have observed, for the first time the beta-delayed gamma-proton  
Decay in the fp shell in three branches, this exotic decay affects the conventional 
way of obtaining the B(F) and B(GT) in exotic proton rich nuclei.  
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