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(n,p)-type Charge-exchange Probes

Forward kinematics 

(stable targets)

(n,p) reaction

(d,2He) reaction

(t,3He) reaction

(7Li,7Be) reaction

(12C,12N) reaction

( reaction

(12B,12C) reaction

Inverse kinematics 
(rare isotopes)

(p, n)-two applications

(d,2He) reaction

(7Li,7Be) reaction

Motivations 

Nuclear structure studies ðGamow-Teller transitions

Astrophysics ðelectron capture rates in stellar evolution

Need to extract: 

excitation energy 

angular distributions

Must be:

background free

single step, direct reaction



Need to cover broad range of angles, observe low energy neutrons.

Approved experiment at NSCL, run early next year

ȹE = 1 MeV

Inverse Kinematics For p(56Ni, 56Cu)n  Charge Exchange

B(GT -) =B(GT+)
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LENDA--Low-Energy Neutron Detector Array

24 plastic scintillators (2.5x4.5x30cm)

Neutrons > 150 keV

Å E 20 keV for En=200 keV

Å lab < 2o

Å Efficiency >30% for En<4 MeV

Construction finished Summer 2009 G. Perdikakis, et al, IEEE Transactions 

On Nuclear Science, 56, 1174 (2009)



LENDA Responseñ252Cf

Cutoff 130 keV

G. Perdikakis, IEEE TRANSACTIONS 

ON NUCLEAR SCIENCE, VOL. 56, NO. 3, 

JUNE 2009



EC Strength from A(p, n) Charge ExchangeñNi(p,n) Example

Analog Transitions

Problemðno isospin meter.  Use 

inelastic scattering to identify T> states. 

ů(p n)/ů(p, pô) to analogs depends on 

isospin, always differs by at least  x 2

Fujita et al. have studied in detail.  

Requires good resolution to identify 

states.

Ni (p,n)

Decay T 

forbidden
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60Ni(p, n)60Cu(T>)

IUCF

Anantaraman et al., Phys.Rev.C78:065803,2008 

?? Can one achieve 

sufficient statistics and 

resolution for unstable nuclei

Caurier et al

LSSM has no 

strong states 

below 1.5 MeV



34Si via 7Li (34P, 34Si)7Be + 

Neighboring  the island of inversion

Ground-state is ôsd-likeõ but low-lying pf-intruders

Study the intrusion/mixing of the pf-shell into the sd shell



The (7Li,7Be+ ) reaction 

Good B(GT)- GT Proportionality @ 65 AMeV

S. Nakayama et al., PRC 60, 047303 (1999)

The transition to the excited 

state provides a spin-transfer 

filter

Proportionality between

GT cross section and B(GT)

Calibrate with -decay


