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ABSTRACT

Statistical decay spectra for the decay of glant
resonances in 208 Pb are calculated uslng the Hauser—Feshbaeh
formalism and the experimental levels of the residual rucleus.
The predicted decay spectra are compared with available

experimental results.

1. Introduction

We have shown(l) that.the decay of the’ giantlmxxmmﬁe

208

-regonance in -TPb is dominantly statistical... This, .was

achieved by comparing a f!’_'?@?rl%’.-"?d decay. spectrum. with the .
results of a Hauser—Feshbach calculation in. .which . the

experimental energy levels of the r351dual nucleus are used

1nstead of a level den51ty functlon. Slnce the decay spectrum: .

of the 1soscalar E2 regsonance has been measured for. EOBthlg_;_"
an (u a’ ,n) co;n01dence experament( ), it is interesting to.
compare the measured“dgcay spept:um y;th thét predicted for a ..
statistical decay, to find out if also.the .decay of the .-
isoscalar E2 resonance is dominantly statistical.

In ref. 2) a statistical calculation was performed
for the relative branching ratios of the decay into the low
lying states of 207Pb, for E2, E4 and E6 multipolarities. The
authors concliude that the 6btained branching ratios.aré.in
qualitative agreement with their experimental data.for the
population of the lowest three states-in 207Pb under the
assumptlon of pure E2 strength. Because a-strong. pOpulatlon
of the (13/2) state in 207Pb is-observed,..they conclude thata,
mgitlpolar:tles. Assumlng that_there”éne only EG‘and Ezﬁmulti—
pelarities in this eneréy region (B.5.~ . 12.5.MeV excitation
energy in 2OBPb) they set_é lower --limit -of 20% .for .-E6.
admixture.

In this work.we calculate the predidted;statistical
neutron decay spectra for E2, E4 and .E6 multipolarities and

{2)

compare them with. the experlmental spectrum .




2. The: statistical .calculations

In order to calculate: the predicted neutron spectra

- we use the Hauser—Feshbach-formaliSm(3’4)

following the same-
procedﬁre=deseribed-in ref..1). For this case there is no
needrto use. & nuclear-model.to:aSsign,spins,ahd—parities tb
experimental energy léVeis-of-QOTPbu as in ref. 1), because
ail levels- that can be populated and their corresponding:
spins andlparities are known from 'experiment(s)._ The
transmission coefficients are computed using the global
optical potential.f;om Rapaport et al.(a). The influence of
different parametrizations of the optical potential in the
transmission coefficients and their effect in the predicted

statistical decay. spectra is discussed in ref. 1).

3. Results

Figs..1 to 3 show the predicted statistical neutron

decay spéctra; for an excitation eﬁergy_of 10.6 MeV in EOSPb,

under- -the assumptioﬁ of pure EZ2, E4 and E6 multipolarities;
respectivély. in these figures it was assumed that the
experimental energy resolution' for neutron detection is
I = 300.MeV, representing each neutron line by a Géussian
with FWHﬂfequai to the energy resolution. These figures shbw
that at this excitation energy, where few level_s of the
residual nucleus can be populated, the decay spectrum is vefy
sensiti#e-to'the-multipolarity of the excited state.
Consequently; under the assumption of a statistical process,
multipolarity admixtures can-be inferred from measured decay
spectra.

Fig. 4 shows the experimental neufron decay speétra

. ) . 20
" assuming that the excited states around 10.6 MeV in

3.

(histogram) from ref. 2), which also has an energy resolutien.
of 300 keV. The curve is the predicted decay spectrum’
B8
Pb are

pure 2+ states. In the experimental spectrum peaks A.and B .do
. > i .

- not'beléng to the decay of 08Pb,3 since they_do not_ﬁnwespohd

to decay into any low lying state of 207Pb Since'peaks A and

B are spuricus, it 1s difficult to assess if the peak at the
energy corresponding to decay'into-the_(ls/Z) state in ZO?Pp
is real. If this peak is also Spurioﬁs,_one would concludé
that there is a rea@dnable agreement between the measured
épectpum and that ﬁfedicted for a pure E2 stafiatioal'decay;
The agreement is good for the first threé low lying. states,
but is poor in the region -of the gfoup of states:

gt 7t 1t ot

— gy =y =,

575 5 2 .'However, assuming-thaf.the peak in tﬁe.région

of thé (1a/2)" state is real, than from Figs. 1 to 3, ' it is

évident that this peak implies E4 and/or E6 admlxtures.

Flg. 5 shows. the same experimental ‘data as Fig. 4
but the curve is the predlcted decay spectrum assuming 80%-E2
and 20% E6. Now the decay into the (13/2) state is well
accounted for, but the agreement between measured and-
dalqulated spectrum becomes worst for the _other' péaks;
relaﬁi?ely'to the.spéctrum for pure E2 (Fig.3). This, along

with the existence of'épurious peaks A and B casts doubts

-about the E6 admixture. We have tried to éxplain the -

experimental spectrum with a higher admixture of E&, with
admixtures of E2, E4 and E6 and also with E4 and E2 admixture.

All these trials ylelded spectra 1ncompat1b1e with the

'experlmental results.



4. Conclusions

We have shown that the shapes of sfatistical.decay
. spectra are sensitive to the muItipolarity.of the excited
state. This opens the possibility of studying multipolarity
admixtures from measured decay spectra.

' -In.fhe case studied here, which refers to the:decay

208Pb,

it was not possible to determine the multipolarity admixture

- of the isoscalar E2 resonance, located at 10.6 MeV in

because of the existence of spurious peaks in the experimental
spectrum in the vic&nity of the (13/2)+ peak. The assumption
of E6 admixture acecounts for the existence of.the (13/2)+

peak but does not improve thé agreement between the other
observed peaks and the predicted spectrum. If the peak located
at the energy position corresponding to decay into the (13/2}+
level of 207Pb is assumed to be a spurious peak, as certainly
are the other two imediatly before and after it, then there

is a reasonable agreement between measured and calculated
spectrum, assuming a statistical process for the decay of §he

isoscalar E2 resonance.
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Fig. 1

Fig. 3

“Fig. 4

- Fig. &

FIGURE CAPTIONS

Predicted statistical decay spectrum for an E2°

excitation at 10.6 MeV in 2085,

Pfedicted statistical decay sbgctrum'for an E4 .
208 o

~excitation at 10.6 MeV in Pb.

- Predicted statistical decay Spectrum for an E6

" 208

excitation at 10.6 MeV in ° Pb.

The histogram is the experimental neutpon-decay

spectrum from-réf.lé). The curve 'Shbws the

.;calgulated statistical decay.sppctrum'for an-E2

208

excitation at 10.6 MeV in Pb, Peaks A and B in

the . experimental spectrum do not belong to the

decay of 208Pb.

The histogram shows the same experimental data of

Fig. 4. The calculated spectrum assumes that the

excited state around 10.6 MeV in “U°Pb has an

“admixture of 80% E2 plus 20% E6.
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