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A recap on spectroscopic factors

Spectroscopic factors shed light on the occupancy of

single-particle states:
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Long-range: vibrations,
giant resonances,...

(2j 4 1) in IPSM

;208 =

08} 0, “Ca %0z,
p

5 Lo “Ca  208py
I oaf e g
-]
[2)
Al
02l VALENCE ORBITS
0.0 L L
10 10?

TARGET MASS —
L. Lapikés, Nuclear Phys. A 553 (1993)

CPAN | SF quenching

Page 1/ 12



A long-standing puzzle

A trend with asymmetry energy AS = £ (S, — S,,) is found
depending on the experimental probe!
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= measure towards more exotic nuclei: |AS|
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Importance of GMF

Towards exotic nuclei (loosely bound or halo), a geometrical
mismatch factor emerges from the very different w.f. in the

overlap:
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N. K. Timofeyuk, private communication (in E748

proposal)

= Need to correct C2S by its value!
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Physics case of E748

E748 @ GANIL back in 2017. Using '©'?Be(d,t|*He) reactions to:

Rs and AS dependence: Explore effects of GMF:

("°Be|%Be, Li), AS = F12.8MeV <1OBe‘9|3e, |_i> GMF ~ 1
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Experimental technique
Tradional solid target experiment @ LISE

MUST2
~ 30 AMeV 300 um Si + CsI

tog \/ % Be-Li
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Results: Elastic '*'?Be(d,d)'**Be

The ground state sets our normalization!
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First 27 is seen in both cases but not exploited yet!

CPAN | SF quenching

Page 6/ 12



Results: Elastic '*'?Be(d,d)'®"?Be

Experimental cross-section formula:

do N B N
dQ Npeam NtargetsﬁAQ Npeamvesim A2

Target thickness not Missing intrinsic ZDD e
measured during experiment ~ 20-30%

Agglutination of unknown factors: o = Niargets - €instrinsic, ZDD

o« is determined from fits of theoretical cross-sections to data
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Results: Elastic '*'?Be(d,d)'**Be

The best OMP potentials can also be deduced from the fit
quality.
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Results: transfer

The ground states of the heavy recoils are populated.
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First state at 2.7 MeV of °Liis seen too! =
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Results: transfer

FI‘GSCO is employed to perform the DWBA calculations.

OMP
In: set from elastic

Out: HT1p
D. Y. Pang et al., PRC 91(2015)

Light overlap
(t, *Held @ n,p)

Accurate GFMC
I. Brida et al., PRC 84 (2011)

Heavy overlap
(°12Bg|®"Be, Li @ n, p)

WS of Standard Potential
Model (SPM)
rog = 1.25fm, a = 0.65fm

Heavy overlap
(°12Be|*Be, Li @ n, p)

WS from novel Source Term
Approach (STA)
N. Timofeyuk PRC 81(2010)
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Results: transfer

Angular distributions for all the states
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Results: quenching factor

The reduction factor Rg = C?Sexp/C? Stheo is computed:
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SFO-tls interaction Compatible with MLi requires GMF
T. Suzuki, T. Otsuka PRC current correction
78 (2008) systematics (pending)
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Results: quenching factor

The reduction factor Rg = C?Sexp/C? Stheo is computed:
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Rs=1 Falls short in Needs to be
is expected now modelling SRCs extended to "L
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Conclusions

Angular distributions for gBe, °Li and "Li have been
extracted and compared with DWBA

Rs for SPM agrees with literature, while STA still
understimates NN correlations

"Li needs correction for a major geometrical
mismatch value

STA requires further developments to reach LA
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Status with light isotopes

Several experiments allowed for the extraction of C2S with
Li-induced (d, He) reactions:
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A. Matta et al., Phys. Rev. C 92 (2015)

Several challenges in this region:

Dealing with unbound Many-body dynamics
nuclei ("°He) and/or core excitations
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A glance at the analysis

Heavy ID at 0°
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What happens with 'Be?

It shows a strong inhibition of the ground state.
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Impossible to disentangle excited states =
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Results: °Be(d,t)°Be

SM calculation using SFO-tls
interaction
T. Suzuki, T. Otsuka PRC 78 (2008)

STA yields 40 % of SM value.
Better accord with exp values
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Results: °Be(d,®He)°Li
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Worse agreement within STA
data
~ 40 % discrepancies

Same significant differences
SM-STA
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Results: “Be(d,He)"Li
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Kinematical lines
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