Proceedings of the DAE-BRNS Symp. on Nucl. Phys. 61 (2016) 350

Projectile break-up mechanismin "Li + *®Pb reaction around
the Coulomb barrier

P.K. Rath , E. Vardaci, Md. Ashaduzzaman
for the FIESTA and EXOTIC collaboration
Department of Physics, University of Naples “Federil” and INFN, 1-80125 Napoli, Italy

-+ email: rath@na.infn.it

Introduction discussed. It will shed light on the implications

Interactions of the most weakly bound stabl@f the higher binding energy ofLi on the
nuclei, ®*’Li and °Be, display a range of exclusive break-up. This is a continuation of our
anomalous behaviors, all attributed to the lovPrevious investigation[6].

break-up threshold. As a result, the projectiles

breaks up into their cluster constituents [1]Experimental Detail

Projectile dissociation in the field of targetThe experiment was performed at LNL
nucleus is a topic of continued interest becausgaboratori Nazionali di Legnaro) Tandem Van
of its application to the determination ofde Graaff accelerator , usingld beam, having
radiative capture cross section of astrophysic@eam currents ranging between 5 and 10 nA, and
interest. The cross sections for radiative captut§ombarding on &°Pb (self-supporting) target
of a-particles, deuterons and protons by lighhaving thickness 20@g/cnf. The beam energies
nuclei at very low relative energies are ofranged from 35 to 39 MeV. The emitted
particular importance for the understanding oparticles were detected by tha drray 81_P [7].

the nucleosynthesis and for determining theghe “WALL" in forward directions (from 25to
relative elemental abundances in stellar burning3z® ) and the BALL, covering lab angles from
processes at various astrophysical sites [2]. Oveu° in up to 163 are the two essentially part of
the last decade, with the availability of secondaryhe array. A silicon surface barrier detector used
radioactive ion beams, understanding the role fs aAE and a CsI(TI) scintillator used as E (300
break-up has become a major research focus [$im and 5 mm thick) makes a telescope. There
Understanding the reaction mechanisms Ofre 126 telescopes in BALL divided in to 7 rings
loosely bound projectiles and the coupling ofs B c D, E, F &G. The WALL is a matrix of
their break-up on various channels is very1x11 telescopes. As the WALL is in forward
important. Projectile break-up modifies thegjrection we have used the WALL data for the
accepted picture for two body fusion of stronglyyresent case. A very good identification of light
bound nuclei. Measurements involving theharged particles, t, d and proton were clearly
projectiles®Li, °He, with o+ cluster structure, opserved!Li was completely stopped in theE.
show significantly larger cross sections for thg,, each telescope tH&E vs Time andAE vs

inclusive alpha particle production [4] compared: - matrices has been recorded to identify each
to the production of the complementary fragme”ﬁarticle independently.

(x). This indicates that there are mechanisms

other thana+x break-up responsible for the . .

inclusive production of alpha particles[5]. Resultsand discussions

In this report we present the different outgoindrhe detected particles were identified by the two
channel leading to break-up of the projectile irfmethod : the energy logsE and Fs matrix and
coincidence condition at the beam energy of 38E Vs Time (T) matrix. A typical raw matrix is
MeV for theLi+?°Pb system. An interpretation shown Fig.1.

of a spectra from projectile break-up will be
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Fig. 1 Experimental matri at E,,= 35 MeV.
Different particles (p, d, ta) are very clearly
identified.

The breakdp events were identified by
generatingplots between the kinetic energ
El(@) and E2(t) of the coinciderparticles. An
example isshown in Fig.2. Tha and titium

(t) coincidence data haveeen used for the

present caseFrom Fig.2[a] one can obsee that
there are different breakup sources indicates
different bands (B1 & B2).

Strongly populated band B1 corresponds to
breakup of projectile from the g.s 0**Pb,
whereas brealp due to inelastic excitation
the target?®Pb is present inband B2. The
strongly populated area Bl are due to forward
and backward motion of breakup fragment:
the rest frame ofLi. In order to understand tt
origin of the brealsp process a Qvalue
reconstruction has been done and showi
Fig.2[b]. The pel at highest Q value
corresponds t0?°PHS, while the differen
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Fig. 2[a] Coincidence spectra of o) and E2 (t)
at §.=35 MeV for "Li+**Pb reaction. [b] Q
valuereconstruction from [a]. see text for de!

References

excited stategorrespond t the other peaks on [1]L. F. Canto et al., Phys. Rep. 424, 1 (20

the Q spectrum [8]. Sanm@ot was found for 3!
MeV case and will be presented. 1
reconstructedelative energy spectrum o) will
be presented at thpresentation along with
Monte Garlo simulation of theprojectile break-
up.

Acknowledgment

One of the authors (P.K.Rath) acknowledges
financial support obniversity of Naples Federico |
and INFN Napoli to carrying out tse investigations.

[2]W.A. Fowler, RevMod. Phys. 56 (1984) 1.
[3]J. F. Liang and C. Signorini, Int. J. Mc
Phys. E 14, 1121 (2005).

[4]A. Pakou, et al., PhyRev. Lett. 90 (2003
202701.

[5]S. Santrat alPhysics Letters B 677 (200
139-144

[6] P. K. Ratlet.alSymp. on Nucl. Phys. €
(2015)

[7]G.PreteNucl.Inst.andMeth.A 422 (1999).
[8] D.H. Luong et al, Phys. Lett. B695, 105
(2011).

Awailable online at www.sympnp.org/proceedings

351



