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In this work, the escape width for nuclei with neutron excess is calculated by continuum Random Phase
Approximation RPA with a careful treatment on the differences between the densities of neutrons and protons.

. INTRODUCTION
TABLE I: The evaluated escape widths, and the estimates of the ps

) ] o tial escape widths for each single-hole, of the three main peaks tr
In this work, the escape width for nuclei with neutron ex- compose th®DRin ~ 8.6 MeV.

cess is calculated by continuum Random Phase Approxima- T (Mov) 805 _129‘869 ,135‘894 T0.40
tion (RPA of the Ref.[1] with a careful treatment on the diffe- &n—3iMn(MeV)|8.05—i1. SRR
rences between the densities of neutrons and protons [2]. The Single—hole M (Mev)

calculation of partial escape width for each single-hole gives (1f5/2)y 2.26 0.05 0.04
a good estimate of the escape width composition for the po- (2P1/2)v 0.39 2.65 0.09
pulation of several single-holes in the residual nucleus. We (2P3/2)v 0.02 0.20 071
have applied this method in order to estimate the energy loca-
tion and the partial escape widths for pygmy dipole resonance
(PDR) in the exotic nucleu&Caand for isoscalar giant dipole
resonancel SGDR) in the298pp, TABLE II: Estimates for the mean values of the escape widths fo
In the Sect. Il of this work, we presented a summary ofthePDR

the continuumRPAformalism that accommodates the diffe- En—%iﬁ(MeV) hole fﬂT(MeV)
rences between neutron and proton densities. We present and 8.6—i13  (1fgp)y 0.7
comment our results in the Sect. Ill. (2py/2)v 1.6

(2pgjpv 02

Il.  RPAFORMALISM

The continuum effects in our microscopic calculations areescape width is associated with the contribution of all al
taken into account through a discrete particle-hole basis whictowed unbound particles coupled to their respective single
accomodates the single-particle resonance widths, resulting ioles. The partial escape wi(2:ith for each single-hole can |
a diagonalization oRPAlike complex matrixes of standard . nt n . )
size [1]. The excited states are implemented in the particleépproxmalte fofy = Zp ’XPh) Mo ,V\,Ihat gives a good .es
hole excitation space, and the open channels correspond tnate of the escape width composition for the population c
unbound particle-hole states with complex energies, of whicl$€veral single-holes in the residual nucleus.

the imaginary parts give the single-particle escape wic!ths. The single-particle energies are evaluated by solving tr
~ The complex particle-hole modes are solved by a diagonaschidinger equation with Woods-Saxon potential, inclu
lization of the discret&PAequations: ding the centrifugal and Coulomb (as a uniformly charge

sphere) terms [3, 4]. Th&PA calculation is done by uti-
A B XN N lizing the Landau-Migdal residual interaction with density
< B A> (Y” ) =%, ( ¥n ) (1) dependent parameters. Since the neutron and proton der
i ties are too different in exotic nuclei, it is more appropri-
ate to separate the nucleon density into neutron and prot
parts,&(r) = R&y(r) + £&x(r), where each part is given by
&(r) = m , with k = v(1) for neutron (proton) [2].

where:

Aphgiy = (Ep—€n)Spydntr +Vorhp 5 Bphg = Vpphr 5 (2)

PO 1: . In this same sense, the radial single-particle orbits are r
andep (gp = €p — 3ilp) are the complex energies of the , eqented by harmonic oscillator radial wave functions wit

single-particle resonances [3, 4]. Diagonalizing the coMyiferent size parameters for neutrons and protdnﬁs;u
plex Eq.(1), we have the complex eigenvectors given by com- ,

2 -3 _ _ 2\ o
plex X}, and Yy}, amplitudes and complex eigenvalugs= @“ k(X)) "2, whereX =N (Z) for k=v (1), and(r)i ~
gn— 3iFh. Thus, in this discrete particle-hole subspace, the2RZ + Z12a? [2].
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TABLE IlI: Partial escape widths for one neutron and one proton direct decay fB@DRin 2°8Pb nucleus. Only the main values greater
than0.1 MeV are displayed.

g — 3iTi(Mev) hole T[(Mev) hole r/(Mev) hole T/(Mev)
2440—i135 (2f;5)v 058 (1g72)y 025 (Ihy)n 0.19
(Ihg/2)y 047 (1ggp)v 022 (2d50)n 0.13
(2d3;p)y 019  (2d52)y 016  (1gz2)n 0.23

Ill. RESULTS AND DISCUSSIONS There are some discussions in the recent literature in relati
to its correct location and their widths [9-12]. Our calculati-

In this section, we present and discuss some results whicPns predict a considerable strength in the energy region abc
we have obtained by usingp — 1h continuumRPA appro- 20 MeV, which is composed by the presence of various na
ach, as described in the previous section, for isovector dipolE?W Peaks superposing to exhaust ab82¥ of the EW SR
electric transition fof%Ca and isoscalar dipole transition for between20—30 MeV. These peaks are mainly composec
208pp, by 3hw transitions involving the neutrons and protons of the

According to previouRPAcalculations fof°Ca[5-8], our _externals _shells. The strength of this exci'Fation is separatt
calculations [2] also predict a considerable strength in thé" WO main components, in agreement .Wl'fh all experimen
energy region aroune 8.6 MeV with a broad neutron peak. tal data. The lower-energy component is due to the reme
The broad width is due to the fact of the energy of the reNing isovector contribution. The higher-energy and broade
sonance to be above of the small neutron separation energg@mponent is identified as isoscal@bR The mean energy
implicating a strong coupling of the external neutrons to thecentroid and escape width of this component 24t MeV
continuum region. These low-lying energy states are the na8nd2.7 MeV, respectively. The partial escape widths for this
tural candidates foPDR because they have a dominant con-Mode are presented in TABLE Ill.
tribution of ‘neutron skin’ @ f shell), in agreement with hy-
drodynamic interpretation. The wide peak4n8.6 MeV is

composed by the overlap of three main peaks (see TABLE | IV. ACKNOWLEDGMENTS
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