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Direct proton-decay properties of the isobaric analog and isovector monopole giant resonances
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A self-consistent shell-model continuum-random-phase approximation approach is developed to evaluate the
partial proton widths of isobaric analog resonances in spherical nuclei from a wide mass interval. The results
are found to be in reasonable agreement with the experimental data. An attempt to deduce the single-particle
spectroscopic factors from the comparison of the experimental and calculated widths is undertaken. The direct
proton-decay branching ratio for the isovector giant monopole resonanBinis estimated in connection
with recent experimental data.
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[. INTRODUCTION tal spectroscopic factors for the corresponding states of odd-
neutron nuclei. However, some shortcomings of the
For more than 30 years, many experimental data on pa@pproach of Ref[5] should be noted. The mean Coulomb
tial proton-escape widths of the isobaric analog resonancdild was calculated in a non-self-consistent way, and a vari-
(IAR) have been accumulated mainly from the cross sectionant of the perturbation theory was used in the formulation of
of proton-induced resonance reactions. Considerable effort§€ IAR theory in terms of the mean Coulomb field. Besides,
have also been undertaken in the 1970s and 1980s to déhe closedmneutron-shell and *“closedmeutron-shell
scribe in a quantitative way the proton widths of IABee, ~ +Valence-neutron” parent nuclei were only considered.
e.g., Refs[1,2] and references thergirThese studies aspire  IAR properties are often associated with properties of the
to understand the decay mechanism directly connected witigovector giant monopole resonan®/GMR) (see, e.g.,
the isospin-symmetry violation in nuclei. Also, there is aRef.[1]). Actually the resonance, having the “normal” isos-
hope to realize an alternative method for finding the singlePin, is the overtone of IAR. Some attempts to find it experi-
particle (SP spectroscopic factors of nuclear states by thementally by means of charge-exchange reactions were under-
comparison of the experimental and calculated SP protorfaken[7,8]. The proton-decay probability for the IVGMR is
escape widths of IARthe SP escape widths are the widths €xpected to be relatively large since this resonance is located
calculated assuming the pure single-particle nature of that a rather high excitation energy.
states of parent or product nudleTo achieve this objective, ~ As compared with Ref[5], in the present work the ap-
it is necessary, in particular, to develop a sufficiently exaciProach to evaluation of partial proton escape widths of IAR
method for calculating the SP proton widths of IAR. Theis extended in the following ways.
calculated widths should be stable against reasonable varia- (i) We use the CRPA approach based on calculating the
tions of model parameters. Being related to the reduced Skeaction amplitude$9,10]. The approach is equivalent to
escape widthgi.e., to the widths divided by the potential- that of Ref.[6] and more simple in practical realization.
barrier penetrability for protonsthese requirements are ful- (i) The mean Coulomb field is calculated in a self-
filled in self-consistent continuum-random-phase approximaconsistent way.
tion (CRPA or continuum Tamm-Dancoff approximation (i) The SP proton widths of IAR are exactlyn the
(CTDA) approaches developed only in the last decade. IF*RPA expressed in terms of the mean Coulomb field.
Ref.[3] the CTDA approach based on the use of the Hartree- (iv) The approach is generalized to include the effect of
Fock (HF) mean field and the Skyrme interaction was ap-neutron pairing correlations into consideration and, there-
plied for describing the relative intensities of direct protonfore, to extend the number of considered nuclei.
decays from the analog of tH8%b ground state. The partial ~ Another aim of this work is to estimate the branching
proton widths of this IAR were also described in Ref] in ratio for the direct proton decay of the IVGMR fM%Bi. This
the CTDA approach. In the CRPA approach of R8l.theS  part of the work is stimulated by recent experimental data
matrix for nucleon-nucleus scattering was calculd@&dvith (8.
the use of a phenomenological isoscalar part of the nuclear
mean field and the Landau-Migdal particle-hole interaction.
The isovector part of the nuclear mean field has been calcu-
lated in a self-consistent way to avoid the nonphysical vio- In view of the approximate isospin conservation in nuclei
lation of the isospin symmetry within a shell model. A num- the decay properties of IAR can be directly described in
ber of experimental data on the partial proton widths of IARterms of the mean Coulomb field(r). To realize such a
in nuclei from a wide mass interval have been rather satisdescription in the shell-model CRPA approach, the isovector
factorily described in Ref5] with the use of the experimen- partial self-consistency condition should be satisfied. Follow-
ing Refs.[5,9], we use the phenomenological isoscalar part
of the nuclear mean field)y(x) (including the spin-orbit
*Email address: urin@theor.mephi.ru term) and the isovector part of the phenomenological
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Landau-Migdal particle-hole interactid® 7,7,8(r;—r») as ~ oF
input quantities for this approach. The isovector part of the V(rw)=V(r)+—
nuclear mean fieldJ;=(1/2)7®uv(r), wherev(r) is the At
symmetry potential, satisfies the self-consistency condition,,q
This condition can be derived within the RPA from the equa-
tion [11]

fA(r,r',w)T/(r’,w)dr’, (4)

A(r,r',@)=2 n,(2),4+ 1) x,(Nxu(r)gm(r.r' e, + o)

ATO]=— &)= 2F'n)(r )17
[ATO1=-2 [ )] + 3 2]+ DxDx(r)

+2 Uclra) g Xg(1r e, ). (5)
R R In Eq. (5) A=v,7 is the set of quantum numbers ,|,]
=AcTOI+VE), (1) [with (\)=],I] for neutron @ =v) and proton f =) SP
bound states; besidesgz\=(v); Ny,=n,(2j,+1) is the
Here, H is the shell-model Hamiltonianﬁ'(‘)=2arg_), number of nucleons filling the SP leve| n, is the occupa-

wherer{") is the one-body Fermi operatar{ )=n"—nP is  tion factor;r~*x,(r) and (r’) g, (r.,r',e) are, respec-
the neutron excess densitye is the so-called Coulomb dis- tively, the radial bound-state wave function and the Green

. (=) — function of the radial Schidtinger equation. The neutron and
placem(e_r;t energydefined below a.nd VC. Ea[UC(ra). proton densities used for realization of the above-mentioned
—Ac]7, /. From Eq.(1) one can seé) the isovector partial

self-consistency conditiorv(r)=2F'n(")(r), which has self-consistency conditions are

been previously obtained in another weh2] and (ii) the i )
representation of the “charge-exchange” Coulomb field in n(r)= a2 ; M(2ix+ Dx(r),

the form, which is convenient for describing decay properties T

of IAR and IVGMR. We calculate the Coulomb fieldi-(r)

also self-consistently in the Hartree approximation via the N=, n,(2j,+1)|. (6)
proton densitynP(r). Thus, as in Ref49,10], the mean field A

U=U+U;+Uc, is used below for realization of the ap- From Eqs.(3) and(4) follows the unitarity condition
proach. The isovector self-consistency condition allows us to

consider the IAR in the shell-model CRPA approach as an Sy(@)=> IMY(w)]2. @)
ordinary giant resonance and we start from this consider- v v
ation.

To evaluate the IAR partial proton widths in the CRPA Here, M}(w) is the “(87,p) reaction” amplitude deter-
we calculate the Fermi strength functittinclusive-reaction ~ mined by the matrix element of the effective one-body op-
cross section) and the “(3~,p)-reaction” amplitudes. The erator
Fermi strength function is generally defined as

MX(w)=Ni’2J Xor ((DV(r @) x,(Ddr,  (8)
Sr(@)=2 [(s|TOI0)?8(Es—Eo—w). (2 ) _ _ _
s wherer le,(w)(r) is the radial continuum-state wave func-
tion (normalized to thes function of energy for protons
Here,Es andE, are, respectively, the energies of an excitedwith energye’=¢,+ w and ()= (v). Equations(3)—(8),
state of the isobaric nucleus and the parent-nucleus grounghich are similar to those used in R¢B] for describing
state, andw is the isobaric-nucleus excitation energy mea-charge-exchange spin giant resonances, can be directly ap-
sured fromE,. In the CRPA, the strength function is deter- plied to the closed-shell nuclei. To describe excitations in the
mined by the free particle-hole propagator of the proton-g* channel one has to substitute in the above equations
neutron-hole type, calculated with taking the single-particle— ,, y— 7, and also to considap as the excitation energy
continuum exactly into account and by the effective Fermiof the respective isobaric nucleus. For description of Fermi
operator. This operator is energy and radial dependent, angkcitations in the8~ channel one has to pM(r)=Vg=1 in
satisfies the well-known integral equati¢h3], which de- Egs.(3), (4), and(8).
scribes the polarization effect caused by the particle-hole in- | the vicinity of the IAR energyw, , the Fermi strength
teraction mentioned above. After separation of isospin angynction Se(w) and the reaction amp“tudeﬂ';(w) exhibit
spin-angular variables the equations for the above quantitighe resonancelike behavior and can be parametrized in the
have the following form, which is valid for arbitrary mono- Breit-Wigner form to deduce the AR parameters,
pole one-body probe operatwi(r) = ):
1 Sa

Se(w)=——Im———,
v

Sv(w)=—%lmf V*(DA(r T, 0)V(r',o)drdr’, (3) w—wp+t IEF

064312-2



DIRECT PROTON-DECAY PROPERTIES OF H. .. PHYSICAL REVIEW C 63 064312

S/l\/2F1/2 neglected in the equation for the effective Fermi operator.
- (9)  Thus, proton pairing correlations can be neglected in the
CRPA description of the partial proton widths of IAR as for
the giant resonance of the proton-neutron-hole type. This ap-
. . B proximation was actually used in R¢Bg]. In open¢neutron-
grzre’rsls\plsgiir:/%l!ﬁ?hgelr;\nll? S;i:rr:igtlhér?gﬁgtgr ?)fot_o? Vl;sycap shell nuclei neutron pairing correlations lead to changing the
- ’ . . ) $eutron occupation factors and the escape-proton energies,
widths. Befpre comparing the_ calcxulanon results .W'th theand as a result, to changing the reaction amplitude. We take
correspondmg experimental widths pyve hote tha(l).the both effects phenomenologically into account by means of
experimental escape-proton enewdy/ is, as a rule, differ- £ (10, "ysing the experimental spectroscopic factors and
ent from the energy =e,+w, calculated within a shell- ¢ oy nerimental escape-proton energies. However, to repro-
model approach andi) the strength of the occupied one- y,ce annroximately in calculations, the low-energy part of

neutron states is somewhat reduced mainly due to thelf,e gnservable single-quasiparticle spectrum in odd-neutron
coupling to low-lying collective statephonons. Therefore,  n5rant nuclei, we describe neutron pairing correlations in

t_h_e experimental widths should be compared with the quang,ese nuclei in the BCS modésee, e.g., Ref[15]). The
tities value of the neutron gap is estimated by reproducing the
1 P,(e®P) experimental neutron separation energy. To determine the
N Pie) neutron chemical po;enual we can solve only one BCS equa-

vl (10 tion taking the blocking effect into account. As a result, we

calculate the neutron occupation factmﬁs and the single-

Here, s} P=S7*A(2j,+ 1) is the experimental spectroscopic (neutron-quasiparticle spectrum. Then we modify the CRPA
factor (S is the reduced factdyr Pi(e) is the proton  equations(3)—(5) usinguv?, as the occupation factor for all
potential-barrier penetrabilit)(the penetration faCtQ),r and neutron levels except the |eve|occupied by the quasiparti_
the ratiol’ ,(e)/N,P,(¢) is the reduced SP proton width of e Eor this level one has to use,=(2j,—1)v2+1 be-

IMP(w)|=

V27

w—wpt EF

F(;alc: S]e}xprtlzjalc(SF% FialC(SB=Fv(8)

the IAR calculated in the CRPA. , _ cause of the blocking effedtl5]. These modifications are
The following comments on the above-given equationsy|sg ysed to calculate the neutron excess density ofaEin
can be made. order to keep the self-consistency condition. In EB). for

(i) In distinction to Refs.[6,5] the present CRPA ap-
proach to evaluation of partial widtHs,(¢) is more simple
in practical realization because only one integral equadon
should be solved. In the approach of R¢&5] the second
integral equation(with the same kernglfor the so-called
effective “capture field” should be also solved to calculate
the S matrix of nucleon-nucleus scattering.

(ii) Experimental and calculated partial proton widths of
IAR can be used to deduce the respective spectroscopic f
tors according to the equation

the amplitudeM';(w), corresponding to population of the
ground state of théeven-neutronproduct-nucleus, one has
to substituteN? by factoru,=(1-v?2)*2 This is the same
factor that appears in the amplitude of the respecfive
decay of odd-neutron parent nuclegi5]. The IAR proton
widthsT", are calculated using the modified CRPA equations
and Eq.(9). These widths are recalculated in accordance
avv_ith Eqg. (10). A simplified version of the above-described
ffiethod has been recently realized in applying to some tin
and tellurium parent nuclgil6]. Note that the experimental

[exp spectroscopic factors*” can be markedly different from
SSPUIAR) = ———. (1) u?. This fact was pointed out for the case of tin isotopes
I, (SP [17]. The difference apparently comes from the

This equation implies a reasonable accuracy of finding boﬂquaspartlcle-phonon coupling, which is not taken into ac-
widths. count in the CRPA.
(i) In fact, RPA approaches are designed to describe the
reduced partial escape widths of giant resonances. Namely, ll. CALCULATION RESULTS
these widths carry directly the information about particle-
hole structure of giant resonances. The reduced widths are In the calculation of the IAR proton-escape widths we use
determined by the channel coupling, which takes place duthe isoscalar part of the nuclear mean figlgh(x) and
to the particle-hole interaction. The absolute and reducegtrengthF" of the Landau-Migdal interaction from RéfL0],
widths are connected by the penetration factor. Fortunatelyvhere the nucleon separation energies for “closed-shell
in the case of CRPA calculations only the ratio of the pen-+one-nucleon” subsystems in nuclei from Zr to Pb have
etration factors should be used to recalculate each widtRatisfactorily been described. The calculation results ob-
' (¢) to the experimental decay-channel enes§y®. This  tained for nuclei from a wide mass interval are shown in
fact allows us to use in Eq10), the simplified expression Tables I-IV together with the experimental data.
from Refs.[9,14] for the penetration factor. Table | shows the experimental and calculated partial
Since an exact self-consistent version of the CRPA fowidths for proton decay from the analog of tR¥Pb ground
open-shell nuclei is not formulated yet, we take pairing cor-State into neutron-hole states {APb. In calculations by Eq.
relations approximately into account. Within the accuracy(10) we use the rather old data f&6f*"[18]. In this table we
(2A/w,)?, with the pairing gap), the pairing effect can be show the reduced spectroscopic fact8f$”(IAR) obtained
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TABLE I. Experimental and calculated partial widths for proton decay from the IAR(@ 2°%Bi into
neutron-hole states iff’Pb. Reduced spectroscopic fact8f$”(IAR) and S2*P, calculated and experimental
escape-proton energies, the CRPA partial widih&s) are also given.

v SPA 5 (MeV) e®P(MeV)® T (e) (keV) T (keV) TP(keV)® S*PIAR)
3py, 1.0 11.11 11.46 59.1 72 51916 0.72
2fs, 098  10.35 10.91 15.9 25 26:2.0 1.03
3py 1.0 9.89 10.59 515 88 64:73.4 0.73
lisgy 091 8.30 9.74 0.02 0.16

2t  0.70 7.26 9.15 0.45 4.8 4206 0.61

&Taken from Ref[18].
®Taken from Ref[2].
‘Taken from Ref[19].

according to Eq(11). The calculated decay-channel energiesof the “closed{neutron-shelk-valence-neutron” parent nu-

are also shown in Table | together with the CRPA partialclei into the ground state of the closéueutron-shell prod-

widthsI' (¢). In accordance with Eq10) the ratio of this  uct nuclei are listed in Table Il. The experimental and calcu-

width to I'°?'%/S2*Pis the ratio of the corresponding penetra- lated partial widths for proton decay from the IAR (1}2in

tion factors. The self-consistent treatment of the mean Couseveral Sb and | isotopes to the ground state of, respectively,

lomb field allows us to reduce the number of model paramthe Sn and Te product nuclei are given in Table Ill. The

eters because the Coulomb radius of nuclei is excluded frorspectroscopic factors for the 3/&tates in several Sn and Te

the consideration. The non-self-consistent treatment with thparent nuclei are obtained by the comparison of the experi-

use of the radius from Reff14,6] (roc=1.24 fm) leads to mental partial widthd20,21 with the calculated IAR SP

a relatively small decreasingess than 3—4 %oof the calcu-  widths according to Eq(11) (Table V).

lated widths(not shown in Table)| provided that the isovec- One can see from the tables th@t the partial proton

tor self-consistency is fulfilled. widths of IAR calculated for many nuclei from a wide mass
The experimental and calculated partial widths for protoninterval agree satisfactorily with the experimental widths and

decay from the analog of the ground and some excited statés) the attempt to deduce the SP spectroscopic factors from

TABLE Il. Experimental and calculated partial widths for proton decay from the analog of the ground and
excited states of the “close@heutron-shelk-valence neutron” parent nuclei into the ground state of the
closed¢neutron-shell nuclei. The experimental escape-proton energies and spectroscopic factors are also

given.
Parent nucleus v gexpab £®*P (MeV) 2 P (keV) 2 red’c (kev)
“ca Pas2 0.93 1.93 1.90.2 2.3
917y ds, 0.89 4.67 4805 3.3
S12 0.72°¢ 5.88°¢ 38+6° 42
sz 0.45 6.78 153 18
13%Ba fo 0.7 9.93 162 24
P32 0.32 10.56 26:3 35
P12 0.27 11.01 222 28
lce o1 0.8 9.68 11 20
P32 0.4 10.33 242 40
P12 0.4 10.81 192 40
hos 1.0 11.06 1.2 1.5
20%pp 9or2 0.78 14.83 22.70.6 27
i112 0.96 15.58 1.60.4 1.3
j1s2 0.53 16.30 0.90.8 0.75
dsp 0.88 16.39 50.21.0 89
Sz 0.88 16.87 56.6:3.4 79
97 0.78 17.32 42.93.6 42
dgp 0.88 17.37 62.85.4 69

aTaken from Ref[2].
bTaken from Ref[25].
‘Taken from Ref[26].
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TABLE Ill. Experimental and calculated partial widths for proton decay from the IAR()Li2 Sb and
| isotopes to the ground state of, respectively, Sn and Te isotopes. The experimental escape-proton energies
and spectroscopic factors are also given.

Parent nucleus sexpa &P (MeV) ° e (kev) © P (keV) ¢ realc (kev)
1133n 0.491 6.20 1082.1 12.4
115%gn 0.430 6.35 881.6 11.8
175n 0.375 6.87 1760.5 16.5-3.3 15.5
119%n 0.327 7.26 1763.4 17.0
121gn 0.285 7.57 176€0.6 24.0-4.8 17.2
1235 0.249 7.82 1840.7 17.0:3.4 16.4
1255n 0.220 8.07 1170.4 14.0-2.8 15.7
125T¢ 0.249 7.49 12224 11.6
127Te 0.220 7.80 13%2.7 11.8
1291¢ 0.197 8.06 9820 11.7
18l1g 0.181 8.38 1022.0 12.0

&Taken from Ref[17].
bCalculated from Ref[27].
‘Taken from Ref[20].
dTaken from Ref[21].

the comparison of the experimental widths with the calcu-Here,Sc(w) is the Coulomb strength function corresponding
lated SP proton widths of IAR seems to be rather reasonabléo the operator V&). The strength function Sc(w)

It is worth noting that the calculated SP proton escape widths-s | Mf(w)|2 and reaction amplituder(w) can be cal-

of IAR in Sb and | isotopes are only slightly dependent onculated in the partially self-consistent shell-model CRPA ap-
taking neutron pairing correlations into account. This concluproach by Eqs(3)—(5) and(8), respectively, with the use of

sion, obtained with the use of both the isovector self-v(r)=v(r)=Uc(r)—Ac. Comparing Eqs(9) and (12),
consistency condition and the experimental proton decaywe find,

channel energies, was checked by direct calculations.

Ac=wp—(i2T, T,=27S MS(w=wp)? (13
IV. “COULOMB” DESCRIPTION OF IAR AND IVGMR

Equation (1) allows us to formulate the shell-model One can see from this equation that the Coulomb displace-
theory of IAR in terms of the mean Coulomb field. Using ment energy has an imaginary part, which is proportional to

Egs.(1) and(2), we get the IAR total (proton width, —2ImA-=TI". This point(i) is
a result of the exadin the CRPA description of IAR prop-
Sr(w)=Sc(w)/|o—Acl?, erties in terms of the mean Coulomb field &jidlis essential
(12 in solution of the integral equatio@) for the effective one-
SC(‘U):E |<S|V(c_)|0>|25(Es— Eo—w). body Coulomb operator, because it does not exhibit a reso-
s nancelike behavior in the vicinity of the IAR energy,, as

TABLE IV. Experimental and calculated SP partial widths for proton decay from the IAR}3f2 Sb
and | isotopes to the ground state of, respectively, Sn and Te isotopes. SpectroscopicfataR) and
the experimental escape-proton energies are also given.

Parent nucleus g¥P(MeV) 2@ TP (keV)P P (kev) © I'e'%(SP) (keV) sPIAR)

1175n 7.02 7.50.3 12.0 0.63
121gn 7.50 10.50.7 75-15 15.9 0.66 / 0.47
1235n 7.69 8.6:0.5 7.051.4 17.5 0.46 / 0.40
12550 7.87 7.60.3 9.0:1.8 18.9 0.40/ 0.48
125T¢ 7.52 4.81.0 12.7 0.38
127Te 7.73 571.1 14.2 0.40
1291¢ 7.87 6.21.2 15.0 0.41
Bl1e 8.07 8.51.7 16.6 0.51

&Calculated from Ref[27].
bTaken from Ref[20].
‘Taken from Ref[21].
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follows from Egs.(9), (12), and (13). In other words, the Calculations performed with these equations give about
IAR has zero strength corresponding to the one-body operar0% for the value ob. A similar result was also obtained for
tor Vo(r) 7). Except for ImA¢, Eq. (13) for the CRPA the isovector spin-monopole resonan¢¥SMR) in 2°%Bi
partial width of IAR has the same form, as that given in Ref.[23].
[5], because the calculated IAR Fermi stren§ihis close to

N—Z. Note, that the widths calculated by EqS) and(13)

are the same. However, the description of isospin-forbidden
processes in terms of the mean Coulomb field seems prefer- we develop the partially self-consistent shell-model

able(see, e.g., Refg1,2]). CRPA approach for describing direct proton-decay proper-
The Coulomb CRPA strength functic(w), calculated ties of the isobaric analog and isovector giant monopole
according to Eqs(3)—(5) for the *°®b parent nucleus with resonances in medium-heavy spherical nuclei. Using the de-
the use of the above-mentioned model parameters, exhibits\&loped approach, we evaluate the partial proton escape
resonancelike behavior in the vicinity of the IVGMR. The widths of IAR in spherical nuclei from a wide mass interval.
resonance shape and the total widdbout 11 MeV are  |n the calculations we use the experimental spectroscopic
close to those of the monopole strength function calculateghctors for one-neutron states and the experimental escape-
in Ref. [22] for one-body operatar?~{~) in the HF+CRPA  proton energies. The results agree with the experimental par-
approach with the Skyrme forces. The differences of thaial widths reasonably. The attempt to deduce the SP spec-
strength functions are in the mean energi¥8.3 and 43.5 troscopic factors from the comparison of the experimental
MeV, respectively, and in exhausting the corresponding and calculated SP widths of IAR is found to be also reason-
non-energy-weighted sum rul@21% and 18% The rela-  able. However, it seems desirable to perform a detailed
tive Coulomb strength of the IVGMR is distinctly greater analysis of experimental data on the partial proton widths of
than its relative monopole strength because the IAR exhaustaR and on the spectroscopic factors deduced from one-
most of the monopole strengtB2%). For the opposite4”)  nucleon transfer reactions, and also to develop a more refined
channel the mean excitations energies and the relativihethod for calculating the penetration factor before drawing
strengths calculated with the use of the Coulomb and monathe conclusion about possibility to use the experimental and
pole strength functions are 14.7 MeV and 20%, and 16.%alculated widths for deducing the spectroscopic factors.
MeV and 9%, respectively. Note that the above-outlined approach for calculating the
Following Refs.[6,9], we take the coupling of the CRPA |AR SP proton widths was rather successfully used to de-
doorway states to many-quasiparticle configurations phescribe the experimental relative intensities of the proton de-
nomenologically into account. To evaluate the energycay from the IAR (11/2) in °!Nb into the 0", 37, and 5
averaged strength functioB:(w) and reaction amplitudes states in®°zr [24].
MS(w), we solve the CRPA Eqs3), (4), and(8) using the We formulate also the shell-model CRPA approach to de-
substitutionw— w+ (i/2)! in Eq. (5). The smearing param- Scribe the IAR and IVGMR in terms of the mean Coulomb
eter| has the meaning of the mean doorway-state spreadint!d- We found a rather high value of th.eotot.al proton direct-
width. For the 2%Pb parent nucleus we take the value decay branching ratio for the IVGMR iR Bi. Bearing in
=4 MeV, which is close to that used in R€] for describ- mind the similar result obtained for the IVSMR in the same
ing the experimental total width of the spin-dipole giant reso-Nucleus[23], one can understand the reason why these

nance in2%8B8i. The total width of the IVGMR in the calcu- mhonopcl)[lg]giant resonances are observed in the proton-decay
channel[8].

V. SUMMARY

lated strength functiogc(w) is about 15 MeV. This value is
not in disagreement with the experimental dffs8]. The
partial and total direct proton-decay branching ratios for the

IVGMR are evaluated by using the equations ACKNOWLEDGMENTS
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