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. Review of n-spectroscopic factors of nuclei A=B+n extracted
from A(p,d)B and B(d,p)A reactions.

Comparison to large-basis shell model calculations — Horoi

Comparison to quenching of the SF strengths observed in
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Can we resolve the observed discrepancies?
Preliminary results from 3436.46Ar(p,d) analysis.

. Summary



Properties of valence nucleons

Experimental SF : = Spectroscopic factor (SF)
q measures the orbital
(—2) oy configuration of the valence
_ %Q nucleons.
eXP O
( dO ) Rm Independent Particle Model

(IPM), SF represents how good
we can describe the nucleus as a
single particle plus a core.
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Properties of valence nucleons

Experimental SF : = Spectroscopic factor (SF)
q measures the orbital
(—2) oy configuration of the valence
_ %Q nucleons.
eXP O
( dO ) Rm Large Basis Shell Model (LB-

SM), SF can be used to test the
Interactions used in SM.
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Sexy SM orbital description
Sem | IS accurate
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SF(published)

1f ., neutron SF in 41Ca = “Ca+n
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Realistic experimental
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for evaluation of data

Systematic & consistent approach to extract SF




Systematic approach to extract spectroscopic factors

(d—aj = SFexp (d—o-j
dQ EXP dQ Theo

ADWA

v Johnson-Soper (JS)
Adiabatic Approximation takes
care of d-break-up effects

v'Use global p and n optical
potential with standardized
parameters (CH89)

v’ Include finite range & non-
locality corrections

v" n-potential : Woods-Saxon
shape r,=1.25 & a,=0.65 fm;
depth adjusted to reproduce

experimental binding energy.

2> TWOENR code from
Jeff Tostevin (U of Surrey)
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J. Lee et al, Phys. Rev. C75 (2007) 064320



SF(MSU)

Compare with LB-

M.B. Tsang, et al, PRL95, 222501 (2005).
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Application: Spin assignments from Systematics
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SF(MSU)

Neutron Spectroscopic Factors for Ca Isotopes
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SF(MSU)

Neutron Spectroscopic Factors for Ca Isotopes
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Neutron Spectroscopic Factors for Ca, Ti, Cr isotopes

41 43 45 -
1.000 F O™ Ca 0 Ca & ™ Ca .’ A3
E AY0q v ®Ca @ 4T - /0 B
- w7 ety APlcr @ T N =
[ vCr K °°Cr X ) 1 1=,
_ T AR o C'\‘J
0.100 f DA ¢ 1 i
% : A K
= | * A =<
E'/ ‘J:// ;g/ 1 1
% A .
0.010 ¢ e ) '
—|_// s
A ,/’i 1
0.001 0.010 0.100 1.000
SF(GXPF1A)
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SF(MSU)

Ground State Neutron Spectroscopic Factors for Ni isotopes

T 56 .
1 " Ni core
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%N core
*|IPM
*Auerbach interaction (’60)
oXT : T=1 effective interaction
(derived for heavy Ni isotopes)



Ground State Neutron Spectroscopic Factors for Ni isotopes
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Quenching observed from (e,e’p) and knockout reactions

Lapikas, NPA 553, 297¢ (1993)

Gade, PRL 93, 042501 (2004)
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Reduced spectroscopic factors from transfer reactions

G.J.Kramer et al., Nucl. Phys. A 679, 267 (2001)
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Neutron transfer reactions for neutron rich and proton rich Ar isotopes
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34,36,46 A - Beam

To S800
Spectrograph

Target 33,3545
Primary Devices 5 Ar  PEO®

1. High Resolution Array
2. S800 Spectrograph

3. MicroChannel Plates




Experimental Setup

Focal Plane

Target
Chamber




Experimental Setup




Energy of Si_DE (MeV)

Energy of Si_EF (MeV)
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Lounts
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Counts

Energy of Deuteron (MeV)
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SUMMARY II Analysis of p(34#Ar,d)33*Ar is in progress
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