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The decay mechanisms of giant resonances have been revisited to investigate the isoscalar dipole resonance
in 2°8pp nucleus.

I. INTRODUCTION distribution of the single-particle levels are contained in th
X function. TheY function contains all the dependence or

The purpose of this work is to present a feasible schemgXcitation energy originated from the final state density, th
to calculate the giant resonanc&Rs) widths in order to in- particle-hole distinguishability, and describes the availabl
vestigate the decay mechanisms of these collective excitatigi'@S€ space for the transition. Thus, eandY functi-
modes. This scheme is based on a calculation model wheS are calculated separately, resulting in a complete uncc
the escape and the spreading widths are directly connecteBling between the angular momentum of the excited particl
The method is applied for isoscalar giant dipole resonancel0!€ pairs and the energy considered in the calculation of
(ISGDR in 298P, since new results are indicating the neces-Width. This way, alllp —1h pairs are treated on equal foo-
sity of improvements in the structure calculations around thding in any energy, making the results strongly dependent c
ISGDR[1-5]. The escape width was calculated using a pretn€ particle-hole basis (for more details of th&K appro-
vious version of the continuuRPAapproach [6], which was 2ach see Refs. [9] and [10]). On the other hand, in RHRA
modified to take into account the differences among the nei@PProach, the excitation probability of a specific particle-hol
tron and proton radii in nuclei with neutron excess [7, 8]. ToPar depends on the excitation energy and angular momentt
calculate the spreading width we present a new formulatio/§OUPling. Therefore, since we have accounted for a sufficie
of an approximated semi-microscopic method, based in théy completelp—1h basis in theRPAcalculation, the results
statistical Multi-Step Compound Theoy16Q) of Feshbach, do not change considerably when another more internal (

Kerman and KooninRKK) [9] in connection with theRPA ~ More external) single-particle level is included in the confi
calculations. guration basis. Thus, intending to minimize the dependen

jon thelp— lhbasis and the number of possible intermediat
oupling effects, we have implemented some modifications |
the original form [9] of theX function to include the micros-
copic information calculated bRPA In Ref. [9] the density
of single-particle(hole) states is derived from the equidistat
single-particle model, resulting in a n-staggE) function
with a direct dependence d&?. Therefore, for resonances
at energies far away from the nucleon binding energy (as
A recent version [7] of the continuum Random Phase Ap-soscalaiGDR) this outcome is not a good option because th
proximation RPA that accounts for a careful treatment on thespreading width involves only intermediate bound states. Th
differences between the neutron and proton densities was usegy, we use th&,(E) function proposed by Oblozinsky [11]
to calculate the escape width. The details of this calculationvhere the level density is obtained restricting the nucleons
may be seen in the contribution for this proceeding: “Partiabound states, limiting the energy dependence.
Escape Width for Nuclei with Neutron Excess” [8]. Thus, the main improvement proposed in this work consisi
In order to perform the calculation of the spreading width,of taking into account the excitation probability of ealjh—
we have used the Statistical Multi-Step Compound Theorylh pair that is accessed in the energy in which the calculatior
(MSQ of Feshbach, Kerman and KooniBKK) [9]. In this  are performed (this proposal is hereafter referred teR&+
approach, the excitation of tH8R takes place in a number FKK approach). The proposed neifunction is given by:
of stages, with the particle emission being allowed in any
of them. Each stage is represented by a level of complexity, xfﬁ”*l)(gm) =

In the Sect. Il of this work, we describe the theoretical
approach used in the spreading width calculation. The resul
are discussed in the Sect. lll.

II.  RPA+FKK APPROACH

characterized by the number of particle-hole pairs that are ex- . : :
cited by an external field [10]. Assuming an energy and an- 21 Q’éjA Ri(1)R1(Q)R-1(j4) (2Ja+1) A(QJja)
gular momentum factorization of the state density, the spre- iQlajs Rn(J) (2Q+1)

. . . . . . . er*l _ H . . .. . 2
ading width in this formalism is written asiT, ™ (E)) = S B, RulinRu2) ({in2}lVI{QI} i) *L(em E2)
Xy3 Yo (E) . The angular momentum structure inclu- i1l

ded in the particle-particle two-body interaction and the spin 1)
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However, in thd=KK calculations [9, 10], the two-body inte-

TABLE I: The escape [8] and spreading width@DRin ***Pb. raction was assumed to be the simplest zero-range form whe
E(MeV) TT(MeV) T'(MeV) T(MeV) the strength of the interaction is a free parameter.
This work
IVGDR 10.8 0.0 44 44
ISGDR 244 27 33 6.0
Experimental values
VGDR 135 40[12] 1. RESULTS AND DISCUSSIONS
ISGDR 20—-23 25-10[1-4]
The first application test refers to the spreading width ca
culation of the isovectoGDR in 298Pb. The general state-
where ment found in the literature is that the decay of this resc
J P nance in heavy nucleus is largely dominated by the statistic
P Np| jpjh| @) mechanism, corresponding to a more complex structure th:
Jpln S xf e 1p— 1h, which is in agreement with our results showed in TA-
. plh
ipJn(Fp~0) BLE I.

. o . . The calculated spreading width is approximately equal t
andNj is the number of bound (or with single-particle width {he total width, showing the largest domain of the statistice
too_§maller tharQR width) 1p— 1h conﬂgurapons couplmg decay. On the other hand, the isosc@®@Rin 2°%Pbis loca-
to J. The functionsRy(J) andA(abg) are given, respecti- ted far away from the isovector one, and it presents a large ¢
vely, by Egs. (5.7) and (5.26) from Ref. [9]. The amplitudesrect decay. The strength of this excitation (calculatedRBA
ia andx}fj , used in the evaluation 6%1-4 andeJSjZ, arecal- in Ref. [8]) is separated in two main components, in agree
cuiated in'the excitation energy, and intermediary phonon ment with all experimental data. The lower-energy componel
energygj., respectively. All energies;, as well as the am- is due to the remaining isovector contribution with a spuriou

pIitudesx%j‘j,, are obtained witfiRPAcalculation. The quantity state mixing character. The highest energy and broadest pe

L(&m, E2p-2n) is a lorentzian type function: is identified as theSGDR Our calculations predict a consi-
derable strength in the energy region ab@@eMeV, which

n? is composed by the presence of various narrow peaks sup

L(em, E2p-2n) = (&m— Eop_on)2+ N2’ ®) posing to exhaust abo82% of the EW SRbetween20— 30

" P MeV. These peaks are mainly composed 3byo transiti-
with Epp_on = € +€j, —€j, —€j,. We would like to emphasize 0ns involving the neutrons and protons of the external shell
that the calculation of th¥ function is performed only inthe Using the results provided biRPA calculation, we obtained
excitation energyf) which correspond to the energy solution the spreading width{l*) = 3.3 MeV (see TABLE 1), resul-
(em) of the RPAformalism. The modifications in the original ting a total width(I") = 6.0 MeV, in agreement whith the fits
X function [9] are given by th@j]pjh andL (en, E2p72h) factors. from R_Ef.[4], and also, with the value 8f2 MeV used in the .

Another point that deserves a special attention is the pa@nalysis of the Ref.[5]. The results show that the spreadir
that deals with the residual interaction used in the calculationr@"d escape widths have compatible values. The large dir¢
The coherence of thRPA+ FKK approach is guaranteed by decay reflects th_e fact that this resonance is located in higk
using the same two-body residual interaction, as the Landa®nergy than the isovect@DRand far beyond the neutron th-
Migdal interaction given in Ref. [7], to diagonalize tRPA ~ reshold. Thus, the direct decay channel is quite favored
equations and to compute thefunction in Eq.(1). Procee- this h|gh energy and it competes equfally Wlt.h the statistic:
ding this way, the parameters of the residual interaction wer8€chanism, unlike of what happens with the isovector one.
adjusted at level of th&®PA calculation in a standard way, = Acknowledgments: This work was supported in part by
in order to reproduce the excited states with the lowest enelConselho Nacional de Desenvolvimento Cigod e Tec-
gies and to eliminate th&~ spurious solution at zero energy. nologico (CNPq), Brazil.
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