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Structure and direct nucleon decay properties of isoscalar giant monopole and dipole resonance
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The strength function and partial widths for the direct nucleon decay of the isoscalar giant monopole and
dipole resonances are analyzed within an extended continuum-random-phase-approximation approach. Calcu-
lations are performed for several medium and heavy mass nuclei with the use of a phenomenological nuclear
mean field, the Landau-Migdal particle-hole interaction, and some partial self-consistency conditions. Calcu-
lation results are compared with available experimental data.

PACS number~s!: 24.30.Cz, 21.60.Jz, 23.50.1z
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I. INTRODUCTION

By now a number of experiments on the excitation of t
isoscalar giant monopole and dipole resonances~ISGMR and
ISGDR, respectively! have been performed mainly by mea
of the (a,a8) reaction. Some experimental data on part
widths ~branching ratios! for direct neutron decay of the
ISGMR in 90Zr @1#, 124Sn @2#, and 208Pb @3# were deduced
from the (a,a8n) reaction. Recently, the ISGDR has be
identified in several nuclei:90Zr, 116Sn, 144Sm, and 208Pb
@4#. There is a plan to measure the partial branching ratios
the neutron decay of the ISGDR in208Pb @5#.

Interest in the location of the excitation energies of is
calar compression modes in nuclei is mainly connected w
the hope of determining the nuclear compressibility fro
these data~see, e.g., Ref.@6#!. However, study of the direc
nucleon decay of various giant resonances~GRs! is of spe-
cial interest, because such study allows one to obtain in
mation on the microscopic structure of giant resonances.
peculiarities of the ISGDR are connected with the fact t
this resonance is an overtone of the spurious state, assoc
with the center-of-mass motion. Moreover, because of
rather large excitation energy, the single-particle continu
makes an essential contribution to formation of the ISGD

This work is stimulated by the accumulation of the abov
mentioned experimental data. The data are analyzed w
an extended continuum-random-phase-approximation
proach~CRPA!, which also includes a phenomenological d
scription of the doorway-state coupling to man
quasiparticle configurations. In the present work we ad
the approach formulated in Refs.@7,8#, where it was applied
to isovector GR. A phenomenological mean field and
Landau-Migdal particle-hole interaction are used in the c
culations together with some partial self-consistency con
tions. The isoscalar part of the interaction is somewhat mo
fied in order to reproduce, in the calculations, the abo
mentioned spurious state at zero energy. Thus, our appr
is not fully self-consistent and we check its abilities in t
description of both the GR excitation energy and the G
relative strength@as compared with the relevant energ
weighted sum rule~EWSR!#. Then the approach is applied t
the description of the direct nucleon decay of the conside
GRs. Earlier attempts along this line were undertaken
Refs.@9,10# in calculations of the direct neutron decay of t
0556-2813/2000/62~4!/044301~6!/$15.00 62 0443
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ISGMR in 208Pb. Basic relationships, used in the approa
adopted in this work, are given in Sec. II. The values
model parameters and the results of the calculation are
sented in Sec. III, together with the corresponding exp
mental data. Discussion of the results and a summary
given in Sec. IV.

II. BASIC RELATIONSHIPS

The CRPA equations are given below in the form a
cepted within the finite Fermi-system theory@11#. Let
V̂e2( i /\)vt1H.c., where V̂5(aV(xa), be an external
periodic-in-time single-particle field, acting upon the nucle
in the process of GR excitation. For consideration of t
isoscalar GR of multipolarityL this field can be chosen in th
form VL(x)5VL(r )YL0(rW/r ). Within the CRPA the strength
function corresponding to fieldV̂L is determined by the fol-
lowing expression:

SL~v!52
1

p
Im PL~v!,

PL~v!5(
a

E VL* ~r !Aa
L~r ,r 8,v!ṼL,a~r 8,v!drdr8. ~1!

Here, PL(v) is the nuclear polarizability corresponding
the above-chosen external field, (r 2r 82)21Aa

L(r ,r 8,v) is the
radial part of the free particle-hole propagator of multipola
ity L for neutrons (a5n) and protons (a5p), v is the
excitation energy, andṼL,a are the so-called effective fields
They satisfy the system of integral equations

ṼL,a~r ,v!5VL~r !1(
b

Fab~r !

r 2 E Ab
L~r ,r 8,v!ṼL,b~r 8!dr8.

~2!

Here, Fab(r )5$@F(r )1F8(r )#dab1@F(r )2F8(r )#tab
(1)% is

the matrix of the spin-independent part of the Landa
Migdal particle-hole interaction (F1F8tW•tW8)d(rW2rW8),
where F and F8 are phenomenological quantities andtW
5(t (1),t (2),t (3)) are the isospin Pauli matrices.

The expression for the propagatorAa
L(r ,r 8,v) can be pre-

sented in the form
©2000 The American Physical Society01-1
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Aa
L5 (

m,(l)
~ t (l)(m)

L !2nm
axm

a~r !xm
a~r 8!@g(l)

a ~r ,r 8,«m1v!

1g(l)
a ~r ,r 8,«m2v!#, ~3!

which allows one to take into account exactly the sing
particle continuum@12#. Here,nm5Nm(2 j m11)21 is the oc-
cupation number,Nm is the number of nucleons occupyin
the single-particle levelm(5$«m , j m ,l m%), r 21xm(r ) is the
radial ~real! bound-state wave function,g(l)(r ,r 8,«) is the
Green’s function of the radial single-particle Schro¨dinger
equation with (l)5 j l ,l l , and t (l)(m)

L 5(2L
11)21/2^(l)uuYLuu(m)& is the kinematic factor.

An alternative representation ofSL(v), which is more
convenient for the description of the GR nucleon decay,
lows from Eqs.~1! and ~2!:

SL~v!52
1

p
Im (

a
E ṼL,a* ~r ,v!Aa

L~r ,r 8,v!

3ṼL,a~r 8,v!drdr85(
c

uMc
Lu2, ~4!

where the expression for the amplitudeMc
L has the form

Mc
L~v!5~nm

a !1/2t (l)(m)
L E x«(l)

a ṼL,a~r ,v!xm
adr. ~5!

Here,r 21x«(l)
a is the radial~real, normalized to thed func-

tion of the energy! continuum-state wave function of th
escaping nucleon with energy«5«m1v; c5m,(l),a is the
set of the decay-channel quantum numbers. Two comm
can be made concerning the above-given equations.~i! In the
description of the GR gross properties, the nucleon pair
can be neglected within an accuracy of (2Dpair /v̄)2, where
Dpair is the energy gap andv̄ is the GR mean excitation
energy;~ii ! in the description of the GR direct nucleon d
cay, the modification of the single-hole strength in the pro
uct nucleus due to the nucleon pairing and~or! to the cou-
pling to low-lying collective states can b
phenomenologically taken into account by using in Eq.~5!
the experimental reduced spectroscopic factorsm instead of
occupation factornm .

The GR relative strength is characterized by the ratio

xL5E
(d)

vSL~v!dv/~EWSR!L , ~6!

whered5v22v1 is a rather large excitation energy interv
in the vicinity of the GR, and

~EWSR!L5~\2/2m!E @~dVL /dr !21L~L11!

3~VL /r !2#r (1)~r !r 2dr ~7!

is the only slightly model-dependent energy-weighted s
rule (m is the nucleon mass,r (1)5rn1rp is the nuclear
density! @13#. The mean excitation energyv̄L and the root-
04430
-
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mean-square~rms! energy dispersionDL are determined by
the strength functionSL(v) and the considered excitatio
energy intervald.

We choose the radial dependence of the external fi
VL(r ) in such a way that the considered GR would exha
the major part of the corresponding (EWSR)L . Therefore,
for consideration of the ISGMR, the above-mention
spurious state~s.s.! and the ISGDR we choose the field
VL50(r )5(r /R)2, VL51

s.s. (r )5(r /R), and VL51(r ,h)
5(r /R)32h(r /R) (R is the radius of the nucleus!, respec-
tively. The parameterh is determined by the condition tha
the spurious state have zero strength relative to the fi
VL51(r ,h). The calculations can be considered as su
ciently self-consistent provided that the spurious state
zero energy and exhausts the major part of the (EWSR)L51

s.s. ,
and the above parameterh is close to 5̂r 2&/3R2, which ap-
pears in the EWSR of the ISGDR@14#.

In the vicinity of the GR with not-too-large excitatio
energy the RPA amplitudesPL(v) and Mc

L(v) exhibit one
or several rather narrow resonances. They correspond to
particle-hole-type doorway states forming the GR. The Bre
Wigner parametrization of the mentioned amplitudes,

PL~v!5(
g

Rg

v2vg1
i

2
Gg

↑
,

uMc
L~v!u5

1

A2pU(g

Rg
1/2~Ggc

↑ !1/2

v2vg1
i

2
Gg

↑U , ~8!

allows one to deduce the doorway-state parameters: ex
tion energyvg , partial strengthRg , and partial and total
escape widthsGgc

↑ and Gg
↑ , respectively. The possibility o

using the above parametrization can be checked by satisf
the equalityGg

↑5(cGgc
↑ , which follows from Eqs.~1!, ~4!,

and ~8!. Note that the signs ofRg
1/2 and (Ggc

↑ )1/2 are not
determined; only their product is used below. In accorda
with Eq. ~8! the relative and double-relative strengths of t
doorway-state resonance equalxL,g5vgRg /(EWSR)L and
yL,g5xL,g /xL , respectively. The sumsxL5(gxL,g and v̄L
5(gvgRg /((gRg), taken overd, define, respectively, the
GR relative strength and the GR mean excitation energy

The expansion of the effective fields~2! in terms of the
doorway-state resonances~see, e.g., Ref.@11#!,

ṼL,a~r ,v!5VL~r !1(
g

Rg
1/2vga

L ~r !

v2vg1
i

2
Gg

↑
, ~9!

allows one to calculate the transition potentialsvga
L (r )

5(bFab(r )rgb
L (r ) and, as a result, the transition dens

rg
L(r )5(arga

L (r ) for each doorway state with strengthRg
1/2

5*rg
L(r )VL(r )r 2dr. Note that forL50, *rg

L(r )r 2dr50, as
follows from Eqs.~2! and ~3!.

The doorway-state coupling to many-quasiparticle co
figurations leads to the formation of the GR as a single re
1-2
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nance in the energy dependence of energy-averaged rea
cross sections. Following Refs.@7,8# we take this coupling
into consideration phenomenologically by adopting an in
pendent spreading width for each doorway-state resonanc
means that the transition to the energy-averaged amplitu
P̄L(v) and M̄ c

L(v) can be realized by the following subst
tution in Eq. ~8!: Gg

↑→Gg5Gg
↑1G↓. The doorway-state

spreading widthG↓ is considered as the only adjustable p
rameter in the approach. It can be found by equating the t
width G tot ~dependent onG↓) of the energy-average
strength function of the GR,

S̄L~v!52
1

p
Im (

g

Rg

v2vg1
i

2
Gg

, ~10!

to the total widthG tot
expt of the GR in the experimental inclu

sive reaction cross section.
Because each doorway-state resonance in the energ

pendence of the amplitudesM̄ c
L(v) becomes rather broad, a

a rule it is also necessary to take into account the variatio
the penetrability of the potential barrier for escaping nuc
ons over the resonance. It can be done as follows@8#:

uM̄ c
L~v!u5

1

A2pU(g

Rg
1/2~ Ḡgc

↑ !1/2

v2vg1
i

2
Gg
U ,

Ḡgc
↑ 5Ggc

↑ P̄g,a,(l) /Pa,(l)~«gm!. ~11!

Here, «gm5vg1«m , P̄g,a,(l) is the penetrability average
over the resonance:

P̄g,a,(l)5
1

A2psg
E Pa,(l)~«!expS 2

~«2«gm!2

2sg
2 D d«,

sg5Gg/2.35. ~12!

Thus, the energy-averaged partial ‘‘cross sectio
s̄m

L (v)5( (l)uM̄ c
L(v)u2 can be calculated without the use

free parameters. The summation in the last equation is
formed over quantum numbers of the escaping nucle
which are compatible with the selection rules forL transi-
tions. ‘‘Cross section’’s̄m

L (v) corresponds to the populatio
of the single-hole statem21 in the product nucleus after th
GR nucleon decay.

The GR branching ratios and partial widths for dire
nucleon decay are defined as follows:

bm
L 5E s̄m

L ~v!dvY E S̄L~v!dv ~13!

and Ḡm
↑ 5bm

L G tot . As follows from Eq.~13! when only one
doorway state corresponds to the considered GR~for in-
stance, in the case of the ISGMR! one can calculate the
average partial escape widths of this GR directly with
help of Eqs.~10!–~12!.
04430
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III. VALUES OF THE MODEL PARAMETERS
AND RESULTS

The nuclear mean field and particle-hole interaction
the input data for any CRPA approach. In the calculatio
presented in this work the phenomenological nuclear m
field is taken as the sum of isoscalar, spin-orbit, isovec
and Coulomb parts:

U~x!5U0~r !1Uso~r !sW • lW1
1

2
t (3)v~r !1

1

2
~12t (3)!Uc~r !.

~14!

Here,U0(r )52U0f ws(r ,R,a),

Uso~r !52Uso

1

r

d fws

dr
,

where f ws is the Woods-Saxon function withR5r 0A1/3,r 0
51.24 fm, anda50.63 fm. The values of the paramete
used in the calculations are the following:

U0554 MeV, Uso513.9S 112
N2Z

A D MeV fm2.

~15!

The symmetry potentialv(r ) in Eq. ~14! was determined
in a self-consistent way~see, e.g., Ref.@15#!: v(r )
52F8r (2)(r ), where r (2)5rn2rp is the neutron exces
density. The Coulomb part in Eq.~14! was calculated in a
Hartree approximation via the proton densityrp. The inten-
sities of the phenomenological Landau-Migdal particle-h
interaction are parametrized in the standard form~see, e.g.,
Refs.@11,10#!,

F~r !5C@ f ex1~ f in2 f ex! f ws~r ,R,a!#, F8~r !5C f8,
~16!

with the following parameters:

C5300 MeV fm3, f 851.0,

f in520.0875, f ex.2~2.3222.5!. ~17!

The above-given mean field allows one to reproduce sa
factorily the nucleon separation energiesBa for closed-shell
nuclei using the Landau-Migdal parameterf 8. The parameter
f ex in Eqs. ~17! was slightly varied to make the spuriou
state energy close to zero for each considered nucleus~see
Table I!. In accordance with the spectral expansion of t
polarizability ~see, e.g., Ref.@11#!, in the limit v→vs.s.
→0, it can be presented in the form

PL51~v!→ 2vs.s.Rs.s.

v22vs.s.
2

, xs.s.5
vs.s.Rs.s.

~EWSR!L51
s.s.

. ~18!

The calculated relative strengthsxs.s. are also listed in
Table I.

The parameterh in the expression for the field
VL51(r ,h) was taken initially to be 5̂r 2&/3R2, where^r 2&
54pA21*r 4r (1)(r )dr with r (1)5rn1rp. For this choice
of h the spurious state exhausts less than 0.1% of
(EWSR)L51. This fact, which allows us to use the abov
1-3
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expression forh, is an additional argument in favor of th
rather good self-consistency of the model used in this wo
Thus, all the model parameters used below in the calc
tions of some characteristics of isoscalar monopole and
pole resonances in several medium-heavy nuclei are fi
from independent data.

We start by describing the results obtained for the ISGM
in 90Zr, 124Sn, and208Pb. In the resonance region the ener
dependence of the monopole strength function of these
clei, calculated by Eqs.~1!–~3!, do not exhibit any gross
structure. The results of the approach for the ISGMR ene
~obtained within 10% of the experimental value! and the
relative strength are given in Table II, where a comparis
with corresponding experimental data is given. Par
nucleon escape widths of the ISGMR were calculated us
Eqs. ~10!–~12!. To take the averaged potential barrier pe
etrability more accurately into consideration in accordan
with Eq. ~12! we used the experimental decay-channel en
gies «gm

expt5vg
expt1«m

expt. The calculated partial widths ar
also multiplied by the experimental reduced spectrosco
factorssm of the corresponding single-hole state. The cal
lation results together with available experimental data
the above-mentioned nuclei are given in Tables III–V.

The transition density calculated by Eq.~9! for the
ISGMR in 208Pb is shown in Fig. 1 in comparison with th
quantity r tr(r );@3r1rdr/dr# obtained within the scaling
model @18# (r5r (1)).

The mean energy, rms energy dispersion, and rela
strength calculated with the use of the corresponding CR

TABLE I. Calculated and experimental nucleon separation
ergies for some closed-shell nuclei. The isoscalar strength of
particle-hole interaction and the relative strength of the spuri
state are also given.

90Zr 116Sn 124Sn 144Sm 208Pb

Bn
calc @MeV# 11.64 11.59 7.24

Bn
expt @MeV# 11.98 10.55 7.37

Bp
calc @MeV# 9.25 12.58 7.99

Bp
expt @MeV# 9.28 12.11 8.01

2 f ex 2.36 2.42 2.40 2.41 2.51
xs.s. @%# 96 93 93 96 92

TABLE II. Calculated and experimental parameters of t
ISGMR.

90Zr 124Sn 208Pb

v12v2 @MeV# 13.5–16.5 13–16 11–14
xL50 @%# 90 92 92
vg@MeV# 14.9 14.6 12.7
vg

expt @MeV# 16.160.4a 15.4060.35b 13.960.3c

17.960.4d 14.260.3d

G tot
expt @MeV# 3.160.4a 3.860.5b 2.460.3c

aValues from Ref.@1#.
bValues from Ref.@2#.
cValues from Ref.@3#.
dValues from Ref.@4#.
04430
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strength function for the ISGDR in several nuclei are giv
in Table VI together with some experimental data.

The CRPA strength function for the ISGDR exhibits a
essential gross structure. We attempted to expand
strength function of the ISGDR in208Pb in terms of
doorway-state resonances of the Breit-Wigner type~see Fig.
2!. A specific feature of this expansion is the appearance
rather broad resonance-like structure with total escape w
Gg

↑.1.9 MeV. As has been checked by direct calculatio
performed in the spirit of Ref.@20#, valence particle-hole
transitions are mainly responsible for the appearance of
resonance. In view of the rather strong coupling of t
ISGDR to the continuum, the above-mentioned expansion
the CRPA strength function for208Pb is considered to be
crude approximation. In particular, the deviation from equ
ity Gg

↑5(cGgc
↑ for the main doorway-state resonances

about 30–40 %. For this reason the accuracy of calculati
of partial nucleon branching ratios by Eqs.~10!–~13! is ex-
pected to be not too high. These branching ratios were ev
ated using the experimental one-hole energies«m

expt, the re-
duced spectroscopic factorssm for the corresponding single
hole states and mean doorway-state spreading widthG↓

53.2 MeV. This value was found by equating the to
width the energy-averaged strength function toG tot

expt

55 MeV ~see, e.g., Ref.@19#!. Calculated partial branching
ratios for the main decay channels are given in Table VI

TABLE IV. Calculated and experimental partial neutron esca
widths of the ISGMR in124Sn.

m21 Ex@MeV# (2 j m11)sm
a

Ḡm
↑ @keV# Gm

↑ @keV# a

11/22

3/21

1/21

0.00
0.00
0.15

9.361.5
2.860.5
1.660.2

29
69
27 % 100640

7/21 1.06 1.460.2 44
7/21

5/21

5/21

1.16
1.19
1.50

9.063.1
2.960.5
2.860.2

275
69
65

%,250660

G↑ @keV# 578 5706190

aValues from Ref.@2#.

-
e
s

TABLE III. Calculated and experimental partial nucleon esca
widths of the ISGMR in90Zr.

m21 Ex@MeV# Ḡm
↑ @keV#a Gm

↑ @keV#b

Neutron
9/21 0.00 59 155631c

1/22 0.59 358 ;220
Proton
1/22 0.00 221 ;175
9/21 0.91 9
3/22 1.51 187 ;80
5/22 1.74 10

asm51 is taken for all statesm21.
bThe experimental values deduced without extraction of the sta
tical decay contribution@5#.
cValue from Ref.@1#.
1-4
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IV. DISCUSSION AND SUMMARY

The calculated mean excitation energies of the ISGMR
90Zr, 124Sn, and208Pb were found to be lower than the co
responding experimental energies by about 10%~Table II!.
This is not surprising since our calculation is not fully se
consistent and no attempt was made to reproduce the ex
mental results. Nevertheless, such a description seems
factory because a rather simple phenomenological mean
and particle-hole interaction are used in the calculations
the above quantities are only partially self-consistent~con-
cerning self-consistent calculations of the ISGMR stren

FIG. 1. Calculated transition density of the ISGMR in208Pb
~thick line!. The thin line corresponds to the scaling model calcu
tion @18#. Both densities have the same strengthRg .

TABLE V. Calculated and experimental partial neutron esca
widths of the ISGMR in208Pb.

m21
Ex

[MeV] sm
a

Ḡm
↑

@keV#

Gm
↑ b

@keV#
Gm

↑ c

@keV#

(1/2)2 0.00 1.0 31 incl. (13/2)1(19627) 140635
(13/2)1 1.63 0.91 4 75635(73633) incl. (1/2)2

(5/2)2 0.57 0.98 180 ,35(65643) 70615
(3/2)2 0.89 1.0 57 75640(133645) 50610
(7/2)2 2.34 0.7 135 ,140630(155633) 165640

incl. (5/2)1(7/2)1

(9/2)2 3.41 0.61 3
G↑ @keV# 410 3256105(4456181) 4256100

aValues from Ref.@16#.
bValues from Ref.@3#.
cValues from Ref.@17#.
04430
n

ri-
tis-
ld
d

h

function see Refs.@9,14,22,23,25#!. Figure 1 shows that the
CRPA and scaling transition densities of the ISGMR, calc
lated for 208Pb, have different behaviors only in the interio
region. Within the CRPA approach a qualitative descripti
of partial nucleon escape widths of the ISGMR in the me
tioned nuclei was obtained without the use of any adjusta
parameters~see Tables III–V!. It is interesting to note tha
the use of f ex522.275 from Ref. @10# for the
ISGMR in 208Pb leads tovL51

s.s. .2.5 MeV and to increasing
the calculated total neutron escape width by factor.1.5.

The calculated mean excitation energy of the ISGDR

-

FIG. 2. Calculated CRPA strength function of the ISGDR
208Pb ~solid line! and its expansion in terms of doorway-state res
nances~dotted lines!. The double-relative strengths of the res
nancesyL51,g ~in %! are also given.

e TABLE VI. Calculated and experimental parameters of t
ISGDR.

90Zr 116Sn 144Sm 208Pb

v12v2 @MeV# 18–31 16–30 15–27 15–30
xL51 @%# 79 77 75 76
xL51

expt @%# a 91611 89610 105612 95613

v̄L51 @MeV# 25.05 24.10 23.08 21.84

vexpt @MeV# a 26.360.4 24.360.3 23.060.3 20.360.3
22.460.5b

DCRPA @MeV# 2.7 2.6 2.2 2.3
Dexpt @MeV# a 3.260.2 3.560.2 3.260.2 2.560.2

aValues from Ref.@4#.
bValues from Ref.@19#.
1-5
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TABLE VII. Calculated partial branching ratios for the direct nucleon decay of the ISGDR in208Pb. The
branching ratios for population of neutron deep-hole states (3/2)1, (11/2)2, and (5/2)1 are, respectively,
0.31, 0.78, and 0.80~we usedsm50.6).

Neutron Proton
m21 (5/2)2 (13/2)1 (7/2)2 (9/2)2 (1/2)1 (3/2)1 (5/2)1

Ex@MeV# 0.57 1.63 2.34 3.41 0.00 0.35 1.68
sm

a 0.98 0.91 0.70 0.61 0.545 0.57 0.535
bm @%# 0.17 4.47 0.39 1.21 0.24 0.60 1.43
(mbm @%# 8.13 2.27

aValues from Refs.@16,21#.
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90Zr, 124Sn, and208Pb was found to be in good agreeme
with the experimental energy~Table VI!. The ISGDR ex-
hausts 75–80 % of the (EWSR)L51 ~Table VI!. The major
part of the rest is exhausted by the ‘‘pygmy’’ resonan
within the excitation energy interval 8–15 MeV@24#. Note
that the calculated ISGDR strengths are somewhat lo
than the corresponding experimental results@4# also given in
Table VI. The rms energy dispersionDCRPA is a character-
istic of the Landau damping of the considered GR. The c
culated values forDCRPA are only slightly smaller than the
experimental values~Table VI!. The calculated partia
branching ratios for the direct nucleon decay of the ISG
in 208Pb ~see Table VII! should be considered as rough es
mates in view of the rather poor expansion of the CR
strength function and reaction amplitudes in terms of isola
Breit-Wigner resonances. Nevertheless, the calcula
branching ratios can be used as a guide in experime
searches of the direct nucleon decay of the ISGDR in208Pb.
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culations of some parameters of the isoscalar monopole
dipole giant resonances in several medium-heavy nucle
spite of the absence of full self-consistency between
mean field and particle-hole interaction, the calculation
sults are found to be in at least qualitative agreement with
corresponding values deduced from experimental data.
attempt to determine qualitatively the values of the par
branching ratios for the direct nucleon decay of the ISGD
in 208Pb has also been undertaken.
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