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We compare existing elastic scattering data%ae+2°Bi with new SLi+20%Bj data at the same center of
mass energies relative to their respective Coulomb barriers. Total reaction cross sections obtained from optical
model fits to theSLi+2°%Bi elastic scattering data confirm previous suggestions that the total reaction cross
section for®He+2%%Bi is much larger than that for th&li+2%%Bi system at similar energies relative to the
Coulomb barrier. Continuum-discretized coupled channels calculations suggest that the enhanced reaction
cross section fofHe is due to the largEl excitation strength to the continuum, absentlin However, this
conclusion is still tentative, as the calculations predict a large peak in thentgtald at forward angles which
the currently available data are unable to confirm, due to their not extending to sufficiently small angles. New
precisedata for the elastic scattering and tosayield at forward angles for theHe +2%9Bi system are required
to confirm the contribution oE1 excitation to the continuum to the total reaction cross section.
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I. INTRODUCTION then, is whether this large total reaction cross section arises

In the a+d two-body cluster picture ofLi all electric from the difference in binding energy between the two pro-

. o . . ectiles or from the electric dipole coupling to the continuum

dipole transition strengths are identically equal to zero, du . 6 P
) : : ; resent infHe but absent iffLi.

to the recoil parametgB; equating to zero for this particular

cluster-core combination in the expression for the electric In order to address this question, we present rieiv
; i : P +209Bj elastic scattering data, taken at similar center of mass
dipole transition operatdgr]:

energies relative to the Coulomb barrier to those of the pre-
AZy - AZy vious ®He +2%Bi results. New data were obtained to keep as
1= W (1) many parameters as possible the same between the two sys-
tere tems under study. Total reaction cross sections for®the
with A, Z;=4,2 andA,, Z,=2,1 for 8Li. This lack of  +2%%Bi system extracted from optical model fits to the elastic
dipole strength infLi makes a comparison witlfHe, scattering data are compared with those obtained for the
which has a strong dipole excitation mojdd, particularly  ®He+2%%Bi system. The data for both systems are analyzed by
interesting as both nuclei are of similar size, the interacmeans of continuum-discretized coupled chanf€BCC)
tion nuclear radii derived from interaction cross sectioncalculations in order to elucidate the roleEf excitation to
measurement§3] being 2.18+0.02 fm and 2.09+0.02 fm the continuum and/or the lower breakup threshol@H in
for ®He and®Li, respectively, and both are weakly bound, producing the enhanced total reaction cross section for the
the breakup threshold fdiLi — a+d being1.47 MeV and  °Li+2%%Bi system.
that for ®He— a+2n 0.973 MeV. A brief description of the experimental procedure for the
Recent work comparingLi and ®He elastic scattering °Li+29°Bi elastic scattering measurements is provided in Sec.
from a?°%b targe{4] has shown that the effect of the strong Il and the optical model fitting procedure is described in Sec.
electric dipole coupling to the continuum fide is readily  1ll. The CDCC calculations are described in Sec. IV and the
apparent in the measured angular distribution fiste  results discussed in Sec. V. Section VI provides a summary
+20%pph elastic scattering at &He laboratory energy of of our conclusions.
29.6 MeV. Measurements ofHe+?°%Bi elastic scattering
and total« yield plus fusion cross sectior$,6] indicate a
large total reaction cross section persisting to energies below Il. EXPERIMENTAL PROCEDURE
the nom.inal Coulomb .barrier, in contrast to 'the mea;ured In order to compensate for the increased chargéLof
total a yields for the®Li+?*Pb system at similar energies compared to®He we carried out measurements of fhe
relative to the Coulomb barrigfi7]. An important question, ;2095 g|astic scattering at the same valuegf,, —E, as for
the previous®He+2°Bi measurement$s,6], whereE. ,, is
the center of mass frame energy dggis the nominal Cou-
*Email address: keeley@nucmar.physics.fsu.edu lomb barrier energy. We used values of 31.5MeV and
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TABLE |. Best-fit optical model parameters for tiei+2%Bi IV. THE CDCC CALCULATIONS

elastic scattering data. Potential depths are given in MeV and radius . . . 2090
and diffuseness parameters in fm. Potential radii are giveRby We carried out CDCC calculations for bdthi+2*Bi and

=r, X 2093 fm. The Coulomb potential radius fg=1.9 fm. SHe+2%%Bi using the two-body cluster-folding model formu-
lation of Buck and Pilt[1]. While the ®Li nucleus is well
ECL) VvV o @ w fw @y ogr(mb) x?N described as an+d two-body cluster®He is considered to

be a three-bodya+n+n object. However, the three-body
wave function for théHe ground state has a dineutr¢im)
component that dominates the t&il0], resulting in an«

+2n cluster structure. As low-energy scattering from a heavy
target is only sensitive to the tail of the wave function, this
model is expected to be adequate to describe the breakup

ersA r(sigpt))ectlvely. duced b tandard tter i effects in this case. In both cases, we ignored the 9/2 ground
I beam was produced by a standard SpUtterion SOurce, o o op09g; setting this to 0 in order to obtain a trac-

and accelerated to energies of 29.9 MeV and 32.8 MeV b)(able calculation. This procedure does not affect the cross
the Florida State University FN tandem van de Graaf accel- ’ P

erator. Targets were 15@g/cn? 2°Bi on either a carbon or sections resulting from the calculations. The CDCC formal-
formvar backing. Three silicon surface barrier detector’S™ !S (ge_scglobeq in detail by Sakuragi al. [11).

AE—E telescopes on movable arms were placed on one side The °Li+?*Bi calculations were similar to those of Kee-
of the beam to measure the elastic scattering angular distd€Y et @l [12]. The a+d continuum model space was limited
bution and a single monitor detector was placed on the opl© relative orbital angular momentum values0, 1,2 and
posite side of the beam at a fixed laboratory frame angle ofvas discretized into a series of bins with respect to the mo-
20° for normalization purpose@t these beam energies the mentumfik of the relativea+d motion. The bins were lim-
6Li+299Bj elastic scattering cross section at 20° is equal toted to 0.0sk<0.75 fnT* with Ak=0.25 fni®. The a+d

the Rutherford scattering cross secjion wave functions were averaged over the bin width and were
Angle settings for the movable arms were chosen suckot normalized to unity, the radius limiting their range being
that at least three points overlapped between settings to eset to 80 fm. This binning scheme was suitably modified for
sure reliable normalization. In the subsequent data reductiothhe L=2 continuum in order to avoid double counting due to
process points lying less than 1.0° apart were merged bghe presence of the thrde=2 resonant states. These were
taking an error-weighted mean. Overall normalization of thetreated as bins of widthAE=0.1, 2.0, and 3.0 MeV for the
data was obtained by setting the most forward angle crosg 18-MeV 3, 4.31-MeV 2, and 5.7-MeV 1 resonances, re-
SeCt?On data to be equal to the Rutherford Scattering Cro%ectiveb/_ Thw+2098i and d+2098i optica' potentials used
section. as input to the cluster-folding model were calculated using
the global potentials of Avrigeanet al. [13] and Perey and
Perey[14], respectively, renormalized by a factor of 0.8 for
Ill. OPTICAL MODEL ANALYSIS both real and imaginary parts. All partial waves up #o

An optical model analysis of the nefii+20%j elastic = =290 wereé incl%je_d in the calculations.
scattering data was performed in order to extract total reac- FOr the’He+ *Bi calculations we adopted the procedure

tion cross sectionsy to compare with those obtained for the Of Ruseket al. [4]. The a+’n continuum was limited o
SHe+20%Bi system by Aguileraet al. [6]. The analysis was relative orbital angular momentum values0, 1,2 and dis-

carried out using the codelopTim [8]. The best-fit optical ~ Cretized into bins in relativer+2n momentum space limited
potential parameters/point, and total reaction cross sec- to 0.0<k=<0.6 fm!, with Ak=0.1 fmit. The wave functions

29.9 50.0 141 0.63 113.19 153 0.68 278 1.8
32.8 50.0 141 0.77 9555 153 0.65 514 1.7

20.1 MeV for thebLi+29Bi and ®He+29Bi Coulomb barri-

tion values are given in Table I. were not normalized to unity and the radius limiting their
Both real and imaginary potentials were of standardrange was set to 300 fm. The binning scheme for Ltk
Woods-Saxon form. continuum was modified in order to avoid double counting

The®Li+2%Bi total reaction cross section is much smaller due to the presence of the 1.8-MeV 2sonance, which was
(by a factor of approximately 2—2)5than that for®He  treated as a bin of widttAE=0.3 MeV. The finer binning
+2098j, as inferred by Aguileraet al. [6] from 6Li+2%%Pb  scheme and larger limiting radius f6He compared tdLi
cross sections at similar energies. It is tempting to ascribe theere necessary due to the long-range str&igCoulomb
large difference in total reaction cross sections between thereakup component ifHe. Thea+2°Bi and 2n+2°Bi opti-
SHe+209Bi and fLi+ 29Bi systems as due to the difference in cal potentials needed for the cluster-folding model were
the breakup threshold betweéide and®Li, as was done for again taken from the global potentials of Avrigeaaual.
6Li and “Li in the case of théLi+2%Pb and’Li+2%%Pb sys- [13] and Perey and Perd{4], the real and imaginary parts
tems[9]. However, the difference in breakup thresholds be-being renormalized by factors of 0.8 and 1.0, respectively.
tween ®He and®Li is approximately half that betweefLii All partial waves up tof=175 or 250 were included in the
and ’Li. The strong dipole coupling strength fide, much  calculations for®He bombarding energies of 19.0 MeV and
stronger than that ifLi, could also play a role. In order to 22.5 MeV, respectively.
further probe this question we performed a series of CDCC The results of these calculations are given in Figs. 1 and
calculations, described in the following section. 2.
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FIG. 1. CDCC calculations foPLi+2%Bi at ®Li bombarding
energies of 29.9 Me\(a) and 32.8 MeV(b). The dashed curves FIG. 2. CDCC calculations fofHe+2°Bj at ®He bombarding
indicate the results of the full calculations, while the dotted curvesenergies of 19.0 Me\(a) and 22.5 MeV(b). The dashed curves
indicate the results of calculations that include only nuclear couindicate the results of the full calculations, while the dotted curves
pling to the continuum. Note the linear cross section scale. indicate the results of calculations that include only nuclear cou-

) . .. pling to the continuum. Note the linear cross section scale.
As can be seen, while we obtain a very good description

of the 8Li+2%%Bi elastic scattering data, tHf#le+°9Bi data  influence of Coulomb excitation to the continuum on the
are rather poorly described, unlike the 29.6-Mé#le  elastic scattering. Figures 1 and 2 show the predicted elastic
+208pp elastic scattering data which were well described byscattering angular distributions for calculations that include
the a+2n model of®He [4]. The calculatedHe+?9Bi elastic  only nuclear excitations to the continuum as dotted curves
scattering angular distributions were found to be relatively(only the diagonal Coulomb terms are retained in these cal-
insensitive to the choice of+2%Bi and n+2°°Bi optical  culationg. While it is readily apparent that the omission of
potentials and consistently fell below the data in the angulathe Coulomb excitation has little effect on the predicted
range 50°—100°. +2008j elastic scattering angular distributions, as noted pre-
One may note that the 19-Me¥e +°°°Bi data have been viously for the®Li+ 2%%Pb systenj15], Coulomb excitation to
normalized to be equal to the Rutherford scattering crosthe continuum has a very large effect on the predicted elastic
section at the most forward angle point measured. A renorscattering angular distributions for tHfile+°9Bi system.
malization of the data by a factor 6f0.9 would produce a This is due to the strong1 Coulomb coupling ifHe, absent
good match to our calculated angular distribution. Howeverjn 6Li, as shown for théHe+2%%Pb system by Ruseét al.
with the currently available data there is no independent jusf4].
tification for such a renormalization procedure, and further In Fig. 3 we show the predicted total reaction cross sec-
data at smaller scattering angles are required to settle thigons oy of our 6Li+2°%Bi and®He +2°°Bi CDCC calculations,
point. The situation for the-22-MeV ®He data is less clear, denoted by the filled circles and filled squares, respectively.
as our calculation matches all but two of the measured While the®Li+?%Bi CDCC calculations give total reac-
points. Again, further data will be necessary to definitivelytion cross sections that agree well with those obtained from
decide whether or not the+2n model is adequate to de- the optical model fits to the elastic scattering data, #He
scribe the®He+2%9Bi elastic scattering. +209j CDCC calculations give total reaction cross sections
An important difference between the results of the calcu-about three times larger than the sum of the measureddotal
lations for thebLi+2%9Bi and the®He+2%%Bi systems is in the yield and fusion cross sections or the total reaction cross
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FIG. 3. PredictedLi+ 29%Bi (filled circles and®He+2°%B; (filled . / T
squareptotal reaction cross sections from the CDCC calculations. 1071 /!
Also shown are théLi+ 20%Bj total reaction cross sections obtained |
from the optical model fits to the datapen circles and the mea- I /’
sured totala yield plus fusion cross sections of Aguilega al. [6] w0t Y
(open squargs The solid line denotes the total reaction cross sec-
tions obtained from the optical model fit of Aguileed al.
section obtained from the optical model fit of Aguilertal. 10 , , ,
[6]. This overprediction of théHe+2°9Bi total reaction cross 0 50 100 150
section is related to the underprediction of the elastic scatter- 8., (deg)

ing angular distributions at intermediate angles: the CDCC
calculations have too much absorption compared o the data. £ 4. predictecfLi — a+d breakup angular distributions for
It should be noted that tiHe+9Bi CDCC calculations s+ 209 at 6Li bombarding energies of 29.9 Me\(@ and

were carried out at incidentHe energies of 19.0 and 328 MeV (b). The dashed curves indicate the results of the ful
22.5 MeV. In this choice of energy we have followed the cajculations, while the dotted curves indicate the results of calcula-
original publication of Aguileraet al. [5] which quotes these tions that include only nuclear coupling to the continuum.
laboratory frame energies. There is a slight discrepancy be-

tween these values and the center of mass frame valuedbove the data point at an angle-efi5°. Evidently, further
quoted in the later paper of Aguileet al. [6] which corre- measurements of the total yield at angles forward of
spond to laboratory frame energies of 19.1 and 22.0 MeV~50° are required to settle this point.

respectively. In plotting the measured totalyield plus fu- It should also be pointed out that although the tatal
sion cross sections we have used the center of mass framyéeld angular distributions of Aguilerat al. [5] are given in
energies of Ref[6]. We mention this slight discrepancy the center of mass frame, such a transformation is not in
(which may be ascribed to uncertainties in the exact energprinciple possible for an inclusive measurement. If the

of the ®He radioactive beamas the method of presentation particle only is detected one has ariori knowledge of the

as a function ofg; ,, —E, tends to exaggerate it. mechanism that produced it, hence an unambiguous transfor-
In Figs. 4 and 5 we show the predictédi —a+d and  mation from the laboratory to the center of mass frame is not
®He— a+°n breakup angular distributions. possible. However, this should not be a major issue for the

The dashed curves indicate the results of the full calcula®He+°9Bi system due to the large difference in mass be-
tions while the dotted curves denote the results of calculatween the target and the projectile.
tions that include only nuclear excitation to the continuum We also performed CDCC calculations f8Li+2°%Bi
(plus the diagonal Coulomb termsAs might be expected, where thea+d breakup threshold was set equal to the
Coulomb breakup is important for both systems. +2n breakup threshold dHe (all other parameters being left

Also shown in Fig. 5, as the solid points, are the measurednchangegin order to test the effect of the breakup thresh-
total « yield angular distributions of Aguilerat al.[5]. Itis  old on the predicted elastic scattering and breakup cross sec-
immediately apparent that while our calculations underestitions. The results are plotted in Figs. 6 and 7 as the dot-
mate the measured yield at backward angles they predict @ashed curves.
large peak at forward angles. The data of Aguiletal. do It will be noted that the effect of lowering the breakup
not extend sufficiently far forward in angle to observe such ahreshold on the elastic scattering is small, while the effect
peak, if present, although for the data obtained with an incion the predicted breakup is to increase the total breakup
dent®He energy of 22.5 MeV our calculation is significantly cross section by a factor of2. By contrast, the predicted
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FIG. 6. CDCC calculations foPLi+2°Bj at 6Li bombarding
FIG. 5. PredictedHe— a+2n breakup angular distributions for energies of 29.9 Me\@) and 32.8 MeV(b). The dashed curves
6He+20%Bi at SHe bombarding energies of 19.0 Mes) and indicate the results of the physical calculations, while the dot-
22.5 MeV (b). The dashed curves indicate the results of the fulldashed curves indicate the results of calculations wherexte
calculations, while the dotted curves indicate the results of calculathréshold was set equal to thet+2n threshold of®He. The data
tions that include only nuclear coupling to the continuum. The solidP0ints have been omitted for clarity.
points denote the total yield angular distributions of Aguilerat
al. [5]. A comparison of the calculated total breakup cross section
angular distributions for théHe— a+2n process with the
®He— a+2n breakup cross section is20 times larger than measured totak yield angular distributions of Aguileret al.
the predicted®Li —a+d breakup cross section using the [5] showed that while the calculations underpredict the data

physical breakup threshold. at backward angles, they predict a large peak at forward
angles. The current data do not extend far enough forward in
V. DISCUSSION angle to determine whether such a peak is actually present.

However, for an inciderftHe energy of 22.5 MeV the CDCC

A comparison of newLi+2%Bi data with existing results calculation considerably overpredicts the tatafield differ-
for SHe+°9Bi [5,6] has confirmed that the total reaction ential cross section at45°, the smallest angle measured,
cross section for théli+2%9Bi system is much smaller than suggesting that the coupling strength to fiiée+2n con-
that for the®He+2°%Bi system at similar energies relative to tinuum may be too strong in our two-bodi#2n model.
their respective Coulomb barriers. However, while CDCC To set against the suggestion that #en model pro-
calculations are able to provide a good description of theluces coupling to the continuum that is too strong, we have
6Li+29%Bi elastic scattering angular distributions and totalthe calculations of Ruselet al. [4] that well reproduce
reaction cross sections, similar calculations for fiite  29.6 MeV ®He+2%%Pb elastic scattering data. In fact, these
+2098j system are not. In particular, the calculations fall be-data suggest that the continuum coupling strength may actu-
low the measured elastic scattering angular distributions ailly be somewhat too small, as the predicted elastic scatter-
intermediate scattering angles and vyield total reaction crossg angular distribution is slightly higher than the data in the
sections approximately a factor of 3 times larger than thentermediate angle range. Thus, the available elastic scatter-
sum of the measured totalyield plus fusion cross sections ing and reaction data fdiHe interacting with a heavy target
or the total reaction cross section extracted from an opticahppear to lead to conflicting conclusions concerning éhe
model fit to the datd6]. +2n model of ®He.

054601-5



N. KEELEY et al.

10'4 a T
;
10°% A/
PN
10 W

107

g, , (mb/sr)

10°t

1074

107 t }
0 50 100

O (deg)

PHYSICAL REVIEW C 68, 054601(2003

=5 MeV and(32.4+6.6% and(129.8+26.4% of the TRK

and cluster EWSR integrating the measuiddstrength dis-
tribution function up toE'=10 MeV. Thus, we may con-
clude that theE1 coupling strength in ther+2n model of

He is not unreasonably large.

The discrepancy between the calculatéide— a+°n
breakup and measured totalyield angular distributions at
backward angles is similar to that observed in the
+208pp systenj18]. Signoriniet al.[18] also obtained exclu-
sive a+d coincidence data which were well described by
CDCC calculations similar to those described here. Thus, the
direct breakup component of the totalyield for the 8Li
+2%%pp system is well understood, the backward angle
yield being conjectured to be mainly due to partial fusion
and/or transfer processes yielding amparticle.

Similar processes may be conjectured to be responsible
for this part of the observed totalyield angular distribution
for the 8He +29°Bi system. Calculations oin transfer to un-
bound states in théBi+2n continuum of?'Bi reported in
Aguilera et al. [5] support this conjecture. Other processes,
such as single neutron transfer to state$'8i which leave
an unbound®He as projectilelike residue, may also contrib-
ute, although test distorted-wave Born approximation calcu-
lations suggest that any such transfers must be to states close
to the 2°Bi+n threshold in?'9Bi if they are to make a sig-
nificant contribution to the totak yield.

TestbLi+2%%Bi CDCC calculations where the+d thresh-
old was set equal to the+2n threshold ofHe indicate the
crucial role played by the strorgl coupling in®He in pro-

FIG. 7. PredictedLi — a+d breakup angular distributions for ducing the much larger breakup cross section®fée com-

6Li+20Bi at Li bombarding energies of 29.9 MeVWa) and

32.8 MeV(b). The dashed curves indicate the results of the physic
calculations, while the dot-dashed curves indicate the results of cal-
culations where thex+d threshold was set equal to the+2n

threshold offHe.

As the main continuum coupling influence on the elastic’

hreshold offLi to match that of®He does not increase the

a{)ared to®Li. As Fig. 7 shows, merely reducing the breakup

predicted 6Li — a+d breakup cross section sufficiently to
match that of theHe— a+2n breakup at a similar energy
with respect to the appropriate Coulomb barrier. A compari-
son of Fig. 5 with Fig. 7 shows that the forward angle peak
in the predicted®He— a+°n breakup angular distributions

scattering is the dipole Coulomb breaki4j, we may also
compare our moddEl coupling strength against the energy
weighted sum rul§EWSR as an additional check. In the
presenta+2n model of®He the dipole coupling strength up
to a®He excitation energg" of 6.62 MeV(the upper limit of
the top-most continuum bjrexhausts 23.7% of the Thomas-
Reiche-Kuhn(TRK) EWSR, given by{16]

may be ascribed to thé&l Coulomb coupling to the
continuum—such a peak is not present in the predi€téd

— a+d breakup angular distributions of the test calculations
with the lowered breakup threshold.

Thus, our calculations lead us to conclude that the strong
E1 Coulomb coupling to the continuum fie not only has
the dominant influence on the elastic scatteringtoé by a
heavy target, as was found by Rusaslal. [4], but is also the
main cause of the much larger total reaction cross sections
observed by Aguilerat al. [5,6] for ®He+2°°Bi compared to
those reported here fdiLi+2%Bi at similar energies with
respect to the relevant Coulomb barrier.

However, this conclusion must be regarded as tentative
until new preciseelastic scattering data f6He from a heavy
target (either 2°Pb or 29Bi) at energies comparable to the
where the nucleus of mass and chaly& is formed of existing data of Aguilerat al. [5,6], combined with forward
“core” and “valence” clusters of mass and chamygZ,  angle totala yield data, have been obtained. These new data
and A,,Z,, respectively. These results compare quite wellare required in order to confirgor refute the large forward
with the experimental values of Aumanet al. [2] of  angle peak in théHe— a+2n breakup angular distribution
(9.6+2.0% and(38.5+8.1% of the TRK and cluster EWSR and the corresponding larger total reaction cross section pre-
integrating the measure81 strength function up td&="  dicted by thea+2n model of®He.

SEl)rrc =2, E'B(E1) | = 14.8NKZMeV € fm?, (2

and 95% of the cluster EWSR, given b%7]

(Z1A2 = ZA)?
S(ED) guster= 14.8T1A2Mev e fm?,  (3)
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VI. SUMMARY describe the®He+?°Bi elastic scattering angular distribu-
. . tions at intermediate angles. Furthermore, the calculations
20 '
In this work we have compared data féie+°9Bi and predict a strong forward angle peak in thele— a+2n

6] i+ 209n; P . . .

Li+ 93' at similar center of mass energies relat!ve to the'rbreakup angular distributions that the currently available to-
respective Coulomb barriers to confirm the previously sugy| 4 yield data are unable to confirm as they do not extend
gested enhanced total reaction cross section®f& com- sufficiently far forward in angle.

due to the lower breakup threshold ¥fe or to theEl cou-  Thomas-Reiche-Kuhn and cluster energy weighted sum rules
pling to the continuum, present fiie but absent ifiLi. New jngicate that they are physically reasonable. Therefore, we
SLi+2%Bi elastic scattering data were obtained®aitbom-  gggest that nevprecise®He+2%%Bi elastic scattering data,

barding energies of 29.9 and 32.8 MeV. Total reaction Crosgpgether with measurements of the totayield at forward
sections extracted from optical model fits to these data COMgngles, are required in order to confirm our conclusions re-
firm the earlier conclusion of Aguileret al. [6] that the total  garding the importance of tHEL coupling to the continuum
reaction cross section for téle+22Bi system is consider- jy 6He in producing the enhanced total reaction cross section.
ably enhanced, being a factor 6f2-2.5 times larger than |ndeed, our calculations suggest that this enhancement over
the correspondindLi+“*Bi cross section. the total reaction cross section féiri+20Bj at similar ener-

CDCC calculations were carried out for bofhi and gies relative to the Coulomb barrier may be even greater than
®He+2%Bi in order to establish whether the enhan&te  the currently available data indicate.

total reaction cross section could be ascribed to its lower
breakup threshold or to the stroii] excitation to the con-
tinuum in®He, absent irfLi. These calculations suggest that
the enhancedHe total reaction cross section is due to the The authors would like to thank Professor J. J. Kolata for
strongE1 coupling to the continuum ifHe rather than the providing the®He+2%%Bi data in tabular form. This work was
smaller breakup threshold energy. However, this conclusiosupported by the U.S. National Science Foundation, the U.S.
is still rather tentative as the CDCC calculations fibte Department of Energy, the State of Florida and NATO, Grant
+2098j, in contrast to those foPLi+2%9Bi, were unable to No. PST.CLG.978953.
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