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The Nucleus 14B is the lightest N = 9 isotone that is 
particle-bound in its ground state. �
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Secondary Beam energy ~ 15.7 MeV/A with intensity between 
2-4 x 104 pps�
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Preliminary excitation-energy spectrum�
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Preliminary 13B(d,p)14B angular distributions�
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OMPs fit 30 MeV d+12C, p+12,13C 
elastic scattering �
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Blue: L=0, 1s1/2 �

Red: L=2, 0d5/2 �

2- mixed L=0+2 �
1- ~ pure  L=0 �

13B(d,p)14B Excitation 
energies and relative 
spectroscopic factors from 
the shell model (upper  
two windows; WBP and 
WBT), and from the 
experimental data (lower 
window) �
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Sum Rules and 13B(d,p)14B�
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Can we estimate the 1s1/2 and 0d5/2 �
single-particle energies in 14B? �

No narrow states left.  �
We assume 14B(2-

2) is the broad state at 1.86 MeV, �
and we assume 14B(1-

2) is a broad state at 3.6 MeV �

Then: �
<E0>(1s1/2)=0.5 MeV �
<E0>(0d5/2)=1.9 MeV �

<E0>(0d5/2)-<E0>(1s1/2)=1.4 MeV �
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4	
  negahve	
  parity	
  states	
  had	
  been	
  observed;	
  namely	
  	
  
(2,1,3,4)-­‐	
  at	
  energies:	
  0.00,	
  0.65,	
  1.38,	
  and	
  2.08	
  MeV	
  
respechvely.	
  	
  	
  	
  	
  	
  

The	
  4-­‐	
  state	
  shows	
  a	
  natural	
  width	
  Γ	
  ~	
  200	
  keV	
  
consistent	
  with	
  S.F.	
  (4-­‐)	
  =1.0	
  (Γs.p	
  ≈	
  200	
  keV).	
  

The	
  s-­‐d	
  splipng	
  is	
  increased	
  compared	
  to	
  15C.	
  	
  

The	
  ground	
  state	
  has	
  	
  a	
  mix	
  of	
  L=	
  0	
  and	
  L=	
  2	
  ,	
  
dominated	
  by	
  the	
  s-­‐wave	
  configurahon	
  with	
  a	
  loosely	
  
bound	
  valance	
  neutron:	
  one	
  neutron	
  halo	
  nucleus.	
  	
  

The	
  first	
  excited	
  state	
  (1-­‐)	
  has	
  a	
  nearly	
  pure	
  s-­‐wave	
  
configurahon.	
  Is	
  berer	
  halo	
  than	
  the	
  g.s.	
  

Conclusions	
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Cyclotron orbit qB
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We measure:  
Elab, z, TOF 
We deduce: 

ECM ,qCM 

Uniform magnetic field B 

The	
  HELIOS	
  approach	
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  kinemahcs	
  

For a given state 

For two states at 
fixed z 
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