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(n,p)}type Chargeexchange Probes

Forward kinematics Inverse kinematics
(stable targets) (rare isotopes)

(n,p) reaction Need to extract:

(d2He) reaction excitation energy (p, nN}two applications

34 : angular distributions

(t,°He) reaction Must be: |

(‘Li,’Be) reaction background free (d2He) reaction

(12C 12N) reaction single step, direct reaction

(n~,m°) reaction (“Li,/Be) reaction

(1°B 2C) reaction

Motivations
Nuclear structure studie® GamowTeller transitions
Astrophysic electron capture rates in stellar evolution



Inverse Kinematics For P{i, °°Cu)n Charge Exchange

B(GT") =B(GT")
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Need to cover broad range of angles, observe low energy neutrons.

Approved experiment at NSCL, run early next year




LENDA--Low-Energy Neutron Detector Array

,;g;gmda
FvA TN g
24 plastic scintillators (2.5x4.5x30cm) R A
Neutrons > 150 keV A
A AE~20 keV for E,=200 keV . \
A AB, < 2°
A Efficiency >30% for E <4 MeV
Construction finished Summer 2009 G. Perdikakis, et al, IEEE Transactions

On Nuclear Science, 56, 1174 (2009)
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iy G. Perdikakis, IEEE TRANSACTIONS
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EC Strength from A(p, n) Charge Exchandsi(p,n) Example

= 134 MeV 8, =0.3°
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Analog Transitions < Ni (p,n) p
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Problemd no isospin meter. Use
inelastic scattering to identify T. states.
depn)i( p, po6) to anal og .}
iIsospin, always differs by at least x 2
Fujita et al. have studied in detalil.
Requires good resolution to identify 500t
states.




%ONi(p, nP°Cu(T.)
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IUCF - 2 Gaussian fit
----- IUCF - 3 Gaussian fit

21 -10¢ _ TRIUMF - 2 Gaussian fit
E(MeV) 122 e TRIUMF - 3 Gaussian fit
a4l TRIUMF - MDA
(b) 60N LSSM  Caurier et al
~ 1.2 ‘ Ni TRIUMF , <16 -4 : . — - . !
> 1 e g 357 ! pY.=10" gcm™
< 08 5 :
5 06 2 LSSM has no
E 04 g strong states
02 ~ below 1.5 MeV

EiMeV)

??? Can one achieve

sufficient statistics and ' T
resolution for unstable nuclei

Anantaraman et al., Phys.Rev.C78:065803,2008 ,
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Neighboring the island of inversion
Grounds t at el iikse 00-lgbuy gfintrhdersv
Study the intrusion/mixing of the yshell into the sd shell
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The ('Li,'Be+y) reaction

Proportionality between
GT cross section and B(GT)
Calibrate with -decay

The transition to the excited
state provides a spitransfer
filter

Good B(GT) 4y Proportionality @ 65 AMeV
S. Nakayama et al., PRC 60, 047303 (1999)



