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Polarization potentials for the 2°%Pb(’Li, ®Li)?°%Pb transfer
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Recent optical model analyses of near-barfigr+ 2°%b elastic scattering data found a peak in the energy
dependence oV, the strength of the imaginary part of the optical model potential at the strong absorption
radius. It was speculated that this might be due to the polarization potentials produced by couplings to the
208ph("Li, 6Li)2°%Pb transfer channels. In this Brief Report we show explicitly that such couplings do indeed
produce polarization potentials with the same energy dependence as that observed for the empirical optical
potentials [S0556-281@7)05811-1]

PACS numbses): 24.70:+s, 24.10.Eq, 25.70.Hi

Recent analyses diLi+ 2°%b elastic scattering daf4,2]  method described by Thompse al. [10] using an option
found a marked peak in the near-barrier energy dependeneéthin the code.
of Wowm, the strength of the imaginary part of the optical In Fig. 1,V, (12.4 fm) andW, (12.4 fm) are plotted as
model potential at the strong absorption radius. It was specdunctions of bombarding energy for coupling to the ground
lated[2] that this peak might be due to coupling to “barrier” state of?°*Pb only (open circle coupling to the 5/2 state
channels that contribute only to the imaginary potential abf 2°Pb only (filled circles, and coupling to both states
energies close to the Coulomb barrier. The(asterisks It can be seen that/, shows an energy depen-
208p("Li, 5Li) 2°%b transfer was suggested as a possiblelence similar to that ofVg,,, the imaginary part of the
candidate for these barrier channels. In this Brief Report weptical potentials of Marte¢t al. [1,2]. In particular,W,, for
show explicitly that coupling to the?®®b(’Li,6Li)?°®Pb  the three-channel calculations shows a marked peak at a
transfer produces a polarization potential with the same erbombarding energy of about 35 MeV, close to the observed
ergy dependence as the empirical optical model potentials
[2].

A series of coupled-reaction chann€RC) calculations
was carried out using the codeesco[3]. In order to pro-
vide an unambiguous result only couplings to fié+2°%Pb
partition were included in these calculations. The diagonal
optical model potential in the entrance channel consisted of a
double-folded real part\(,,,9 and an interior imaginary part
of Woods-Saxon squared form,.9. The double-folded
potential was calculated using the cooleroT [4], with the
M3Y [5] effective nucleon-nucleon interaction afti and
208 densities from electron scattering measuremggits
suitably corrected for the proton charge distribution. The
imaginary potential parameters wef¢=10.0 MeV,rs=1.0
fm, anda;=0.3 fm[7]. The diagonal optical potential in the
5Li +2%Pb channel, the spectroscopic factors, and the neu-
tron binding potentials were those used by Rustlal.

(8,9

Couplings to the ground state and the 5&xcited state at
1.567 MeV of 2°Pb were included in the CRC calculations,
both separatelyi.e., two-channel calculationgnd together
(three channe)s as these were found previously to be the
most important single-neutron-transfer chann@$ Good
agreement with the available data for differential cross sec- 001+
tion and T,y analyzing power backward angle angular distri-
butions at 33 MeV[9] and 29 MeV was obtained.

The effect of coupling to the reaction channels can be . Y
simulated by a complex effective polarization potential E, s MeV)

V,+iW,, which gives the same elastic scattering differen-

tial cross section as the CRC calculation when added to the FIG. 1. Effective polarization potentials derived from calcula-
entrance channel diagonal potential in a single-channel cations with couplings to the ground state ©¥fPb only(open circley
culation. In the present work effective polarization potentialscoupling to the 5/2 state of?°*Pb only(filled circles, and coupling
were derived from the CRC calculations according to theo both stategasteriskg The lines are merely to guide the eye.
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one inWgy at 33 MeV([2]. The energy dependence 8§ is of the peak for the three-channel calculations, the polariza-
also similar to that oVoy, the real part of the empirical tion potentials for these calculations beiftg a very good
potentials, showing a pronounced peak at a somewhat lowdPproximation the sum of those derived from the two sets of
bombarding energy than that of the peakiy. two-channel calculations. _

The magnitudes of botV (12.4 fm) and W (12.4 fm), Testfalculatlons were also performed for couplings to the
where V=V, ¢V, and W=W,,sW,, are both smaller %b 2 and 3 states at excitation energies of 4.085 and
than Voy (12.4 frr% and Wy (12.4 frpn) [Vipare (12.4 fm) 2.615 MeV, respectively. The effective polarization poten-
—0.234 MeV andW,, (12.4 fm) ~0], particularly W, tials produced by these couplings displayed a similar energy
which is an order of magnitude smaller thaf,,, even for depe_ndence to those due to the transfer coupling but of a
the three-channel calculations. It should be noted that thCOﬂS'der"’lbly smaller magnitude. Thus, although these cou-

potential strengths d2] are somewhat smaller than those of Elrllg%?/ wil ri?fiisk?;\r? gﬁg:gf;uggglitgigf (())rtl)zerved peak¥ gy
[1] as they include the effect of the dipole polarizability. OM: . e L

. . ; . To summarize, by means of effective polarization poten-
However, as our calculations included just couplings from,. . ' ; ) :
the ground state to two transfer channels, this is hardly surgzl\?edser:)vﬁg :I:(e)lrt-nthae sueI::Jessu;)lf esr:rgrple éRgngzlﬁgéag??ﬁeV\;em_
prising. It is reasonable to assume that couplings to other. . | btained i gy | P del | f
channels would also contribute Y¥§ andW,, increasing the er!caZOWOM 0 tr_;une N _recent optlca model analyses o
overall magnitude of the potentials. Prevﬁous WPLH] sug- Li+2%pp elastic scattering data is largely due to coupling

20 71 i 6] 7\ 20 i

gests that couplings between the reaction chan(naldtistep ;%écvi ts: tbt(hLeI, Ic_)Is)itiong\)boft:ﬁgSfeeraEertelotg. g/gj Iri]r?vetoailigi-
effecty could provide a considerable part of the missing’. ) pos 0 e p piing t

. vidual final states in°*Pb is dependent on the reactiGh
strength inWh . value, leading to a broadening of the peak\ify derived

It is interesting to note that the peaks\W, as functions f ' ; . X
X om calculations including more than one transfer channel.

of energy for the two two-channel calculations are staggereJ
in energy by an amount equivalent to the excitation energy N.K. gratefully acknowledges the receipt of a Polish
of the 5/2° state (i.e., the difference inQ valug. This  Academy of Sciences/Royal Society grant during the period
Q-value dependence of peak position leads to a broadenirig which this work was carried out.
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