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Astrophysical motivations to study neutron
deficient nuclei

8B(p, v) and flux from the Sun.

"F plays an important role in understanding explosive nucleo-synthesis
in X-ray bursts and novae, as it enters in the sequence
140(a,p) 7F(p, v)'8Ne(a,p)?'Na, where cross sections are poorly known.

2’Na puzzle: reaction path—2Ne(p, v) 2'Na(p, v) ZMg(p+*,v)%Na.

vy -ray line of 1.275 keV not observed yet by telescopes COMPTEL or INTEGRAL
following p+-decay to ZNe from novae.

Alternative path 2Na(p, y)2Mg and 2Mg(p, y)ZAl.

Future RIKEN experiment (proposed by Texas AM group)
9C at 100 A.MeV on °Be and 2%8Pb targets and °C at 300 A.MeV on Pb.

Understand proton vs neutron reaction mechanism:
Does proton halo exist? Present data provide conflitting
interpretations



Neutron Coulomb Breakup : core recoil
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A new very clear observable: inclusive proton angular distribution
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All orders proton breakup from exotic nuclei
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Figure 2: Calculated inclusive momentum distribution of "Be fragments afte: Figure 4: For the same reaction of Fig 2, proton momentum distribution in
proton-removal from *B against Pb at 936 MeV/A. Data are from [46]. both dipole and full-multipole approximations, for both ground and excited
state.
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where V. = Z.Zie%, V, = Z,Z;e? and V
ZC)ZHEQ. B1 and (32 are the mass ratios of proton and
core, respectively, to that of the projectile. The coordi-

Nuclear Physies A 720 (2003) 337-353
A non-perturbative approach to halo breakup

J. Margueron*", A. Bonaccorso™*, D.M. Brink®
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PHYSICAL REVIEW C 76, 014607 (2007)

All orders proton breakup from exotic nuclei

A. Garcia-Camacho,' G. Blanchon.,! A. Bonaccorso,! and D. M. Brink?
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Our expression for the differential cross-section is

do 1 = 20 di 2

= g5 | EISa(bPlg™ + g%+ g (6)
where S, (b.)|? is the core-target elastic scattering prob-
ability discussed later and the probability amplitude has
been written as the sum of three pieces: the recoil term,

gree = [ dre g (e FE A 1
+ZX(61, Vc))7

hv

where, according to the discussions in , , E@, @],
the sudden limit has been used in order to include all
orders in the interaction. Similarly, the second term in
our probability amplitude is the direct proton Coulomb
interaction. It has the same form as Eq.(7) but for the
substitution V., — V,, b, — b, and §; — —f5.

Finally, the nuclear part is

g-n.-uc - /dfe—ig--F¢i(fj (eixuz(bu) - 1) . (8)
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The proton vs neutron case.

BONACCORSO, BRINK, AND BERTULANI PHYSICAL REVIEW C 69, 024615 (2004)
r r 17 L
03 Pa/z ®B 08 = Sie F C ) dssz g
0.20 N
0.4 L
0.2 H 0.15 B3
o A i FIG. 3. Proton (dashed) and neutron (solid)
\U;? H wave functions for 8B, !’F as indicated. Neutron
o 010 [ wave functions obtained for effective energies as
= 0.1 in Table II, in the case of the **Ni target.
% 0.05 I
oo Lzl ~o2 Eeduslolill] o Rl
0 5 10 16 20 0 5 10 156 20 0 5 10 15 20
r (fm) r (fm) r (Im)
TABLE 1II. Effective parameters.
"B J° YF J” SB+%Ni  ®B+2%Pb  UF.8Ni VR4 2%8pp
Ri(fm) 6.0 6.5 A; (MeV) -185 229 27 = .
ei(MeV) -0.14 1psse -0.6 1ds /9 &, (MeV) ~199 243 -33 38
ei (MeV) -0.57 1p1/o -0.1 2519 7, (fm1) 029 034 0.39 042
C. (fm-172) 0.69 0.79 075 0.89
g (MeV) 28 33
¥: (fm™) 036 039

C: (fm™7?) 3.06 35
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Dynamic polarization in the Coulomb breakup of loosely bound '’F
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Fig. 4. Angular distributions of exclusive breakup for (a) "'F + *8Ni and (b) F +
208pph, The dynamical calculation including the proton-target Coulomb field is shown
by the dashed curves and the combined Coulomb and nuclear fields is shown by
the solid curves. The dotted curve in (b) is for the perturbation calculation using an
effective binding energy of 1.2 MeV (see text).
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8B+208Pb at 72 MeV/n Proton vs Neutron total cross section
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8B+208Pb at 72 MeV/n in Strip.
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The case of a d;,, wf

17F+208Pb at 72 MeV/in
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Transfer to the continuum
( breakup with final state interaction with the target)
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Inclusive spectra of stripping reactions induced by heavy ions
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Preliminary spectra of ™-C
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L= 180 + 1 3C — 160 + 1 5C
84MeV, LNS MAGNEX data

do/d E*(m b/MeV) F. Cappuzzello, M. Cavallaro, A. Cunsolo et al.
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