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Differential cross sections(¢) and analyzing powerd,(6) have been measured for neutron scattering from
2TAl and %°Co at 15 MeV at the Triangle Universities Nuclear Laboratory using standard time-of-flight tech-
niques. In additiong(#) was measured foi°Co at 10, 12, 14, 17, and 19 MeV. Two large databases covering
the energy range from 0.1 to 80 MeV were formed for these nuclei from this new data and previously
published data, including that for the total cross sectipnThese sets of data were analyzed using spherical
dispersive optical-modglDOM) potentials, as well as coupled-channels ma@CM) potentials. The®®Co
DOM gives good agreement with the(#) data, except in the region of the first minimum. It also gives a
reasonable description of 0Ay(#) measurement. Th&Al DOM gives good agreement with the data, except
for o(6) at backward angles below 9.4 MeV and fef, for which there is up to 5% disagreement in the
10-50 MeV range. Compared to the DOM, #¥€o CCM calculations give improved agreement with ¢é)
data, especially at the first minimum. Tl calculations agree with the data to within about 3% above
1.0 MeV. The three-level CCM calculations f&fAl give excellent agreement with the entire database.
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[. INTRODUCTION that are just as good as those produced with a conventional
Th f diff ial . optical model. Our objective here is to extend the acceptance
€ present measurements of differentia crosssgsectlongfthe DOM approach for interpreting scattering data, includ-

o(0) and analyzing power#(6) for n+='Al and n+>Co 4 qata for deformed nuclei. Ther2’Al and n+5%Co DOM
were motivated by three conS|dergt|ons: to provide more eXanalyses at positive energies follow the approach of other
tensive databases for these reactions, to develop high-qualifhalyses conducted at TUNB,4]. Our style of DOM fol-
optical potentials, and to enable a study of the nucleontows that of Mahaux and co-workef5] except for a differ-
nucleus spin-spin interaction. The present measuremengt choice of energy dependence for the surface imaginary
were conducted in energy ranges where data were nonexXigsym.

tent. For?’Al, we measureds(¢) and A/(6) at 15.43 MeV. Because botR’Al and 5°Co are deformed nuclei, a com-
For ®Co, we obtainedr(¢) data at 9.95, 11.94, 13.93, 15.43, parison of the DOM predictions with those of a coupled-
16.88, and 18.86 MeV and,(f) data at 15.27 MeV. Such channels modeICCM) is of interest. In the CCM analyses,
data were needed to confirm the smooth energy dependengg: ysed the rotational model. For both nuclei, we investigate
of these two scattering systems in these energy ranges. 3 simple one-level model that explicitly includes the reorien-
We desired new optical-model potentials to provide reli-iation matrix element of the ground state. For the?’Al
able descriptions of neutron elastic scattering and total Cros§ystem, we also consider a standard CCM in which3he
sections at relatively low energies, from 0.1 to 80 MeV, iN7: 549+ members of the ground-state rotational band form
keeping with earlier work of the Triangle Universities o coupling basis. Far+5°Co, we restrict our attention to a

Nuclear Laboratory TUNL) [1,2]. For both nuclear systems, nq_jevel CCM, since a rotational model offers only a rough
we produced fits with the dispersive optical mo@@lOM) approximation for this system.

The third motivation for the present study is that reliable,
energy-dependent models in the low-energy regime provide a
*Permanent address: Department of Physics, King Fahd Univeimeans to interpret spin-spin cross-section data. A large

sity of Petroleum and Minerals, Dhahran, Saudi Arabia. amount of spin-spin total cross-section data has been ob-
TPermanent address: Department of Physics, Penn State Altoorkained in measurements of the transmission of polarized neu-
Altoona, PA 16601. tron beams through polarized targets?6Al and *°Co. In a
*Permanent address: Department of Physics, Pearl River Commseparate paper, we report on new determinations of the
nity College, Poplarville, MS 39470-2201. strength of the spin-spin potentidlys obtained with the
SPermanent address: Department of Physics, Tsinghua Universitpresent optical-model potential6]. The work presented in
Beijing, China. this paper is based in part on a doctorate dissertation[Ref.
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Il. EXPERIMENTAL TECHNIQUE and multiple scattering using the Monte-Carlo computer

code EFFIGY15 as revised by Pedronil0]. Relative uncer-

tainties on the finab(6) values varied between 2% and 8%,

A/6) for ’Al and **Co were measured using the time-of- and normalization uncertainties were about 4%. @)
flight (TOF) facility at TUNL. Both A(6) and o(6) measure- values are listed in Ref7].

ments used the same apparatus except the lon source. sSom heA/(6) data were recorded in larger angular increments
of the data acquisition techmqges were also identical. Or.”ysince the data accumulation period at a specific angle was
general descnpnons of the equipment and the data coIIectlogbout five times greater with the polarized beam. The data
procedures are given below since they already have beeWere corrected using a Monte Carlo iterative approach to

detailed in previous publications as indicated below. calculate the effective analyzing power for the experimental

i 3
soJrr(l:ee Qte;trrggcggﬁrgnvﬁso%?wﬁﬁi z:g‘,[?oihggé?) Hse reat nditions. For this calculation we used the computer code
J 9y sp NE [11], which estimates the corrections for finite geom-

of about 200 keV for thax(¢) measurements and 400 kev etry, neutron flux attenuation, and multiple scattering. The
for the A(#) measurement. For th&(6) measurements the

incident deuteron beam was polarized in the TUNL atomico2> of these corrections are displayed in Réf.and the

beam polarized-ion sourde]. In this case, the average cur- final corrected values foh (6) are tabulated there. The rela-

tive uncertainties orA(6) are about +5%. There is a scale
rem of the pulsed beam on th_e tar_get was 4 Both scat- .. uncertainty of about £3% associated with the determination
tering samples were cylindrical in shape and had purltyof P,. Figure 1 shows thé\(¢) data alongside curves that
0 .
greﬁtzr tr:ea:]r:a?agl.?ambut of the neutron TOE svstem is deVEre obtained when an expansion in terms of Legendre poly-
X 9 Y : y nomials was fit to the product of(#) and the measured
scribed by El-Kadi[9]. For the cross-section measurementsAy(a)

four liquid organic scintillators were used. Two of the detec-

tors, another with a maximum flight path of 4 m and one To obtain the abover,(¢) dafa the polarization of the
> i gnt p: neutron beam had to be determined. Since the atomic-beam
with a maximum of 6 m, were the primary detectors and

. . ; . olarized-deuteron ion source did not have a spin polarime-
were h(_aawly shielded. A third detector viewed the ne.utronzer at the time these data were obtained, it was decided to use
production source from above and served as a monitor.

n+12C scattering as a polarimeter for the 15-MeV neutrons.

fourth detector, located at 0°, monitored Fhe time d|str|but|or|We chose the laboratory scattering angle of 50°, an angle
of the source neutrons. For the analyzing power measure-

Wwhere the analyzing power is relatively large and was previ-
g?snfnzr]tlr):et%r"ege?gig:oEorvflz:gegjfr?gé;z?eﬁeﬁdtﬁgt‘ir?ge usly measured at TUN[L2). [This measurement was re-

) ’ S ’ . peated later at TUNL and the original value &f(50°) was
resolution was adequate to distinguish the elastic scatterin

peak from the inelastic contributions. For thg(6) measure- uthen'Ficated.The_ codeJANE was also used iteratively to
ment the resolution was poorer; however, this did not mattedetermme corrections 1o théc o_Iata. The average neutron
. ' " . “beam polarizatiorP,, was determined to be 0.54+0.02.

because a narrow window could be used in selecting vali
elastic scattering counts since only a ratio of the yields for
the two spin orientation&pin up and spin dowris required. Ill. DATABASES AND COMPOUND NUCLEUS

The o(6) data were collected at angles between 18° and CALCULATIONS
160° in 4° steps. Measurements with a polyethylene scatterer
were made to provide an absolute normalization through the The databases used in the optical-model analyses pre-
known n-p scattering cross sections. Corrections were apsented below are listed in Tables | and Il. The model calcu-
plied to theo(6) data for finite geometry, flux attenuation, lations describer(6) and A(6) for direct elastic scattering

The differential cross section(#) and analyzing power
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TABLE I. The *°Co database used to develop the DOM and[7]. For the more recent calculations presented here, the

CCM. DOM option of the computer code ECIS98 of Rayiia0]
was used. The CN components are calculated using the width
Energy(MeV) Reference fluctuation factor due to Moldau¢81]. The DOM parameter

set used to prediatcg for the final analyses was a result of
several iterations of describing the Glype designation for
van de Graaff electrostotic accelergtoorrecteds(6) data at

Differential cross section
18 energies between 1.4 and 9.5 MeV [13]

8.97 [14] . . ;
9.95, 11.94, 13.94, 15.43, 16.88, 18.86 Presentwork 1OV €nergies plus all the higher energyo) data.(The opti-
11.00 [15] mum model was determlned by viewing the qualitative
216 [16] agreement of the calculations with the entire database.

23.0 [17]

Analyzing power IV. THE DISPERSIVE OPTICAL-MODEL

15.43 Present work ANALYSIS

23.00 , (17 The DOM provides a more realistic description of low-
Total cross section energy elastic scattering than a conventional optical model.
0.04-32.0 [18] An early study pointed out that the DOM supplies a small
0.5-32.0 [19] “bump” in the central field strength at low energies that is
5.0-80.0 (35] required by the elastic scattering data but is not attainable by

conventional spherical optical modgi82]. The DOM also
allows extrapolation to the negative-energy regime and the
processes, i.e., shape-elastic scattefBif). At low energies prediction of bound-state quantities. In the present study, we
compound-nucleus elastic scatterif@®F) processes contrib- have not attempted to extract the bound-state information,
ute to the observed elastic cross section, givimg(6)  since single-particle states are not well defined?féd and
=oce(0)+oge6). At neutron energieg,, where the data of 5°Co.
the present measurement were obtaifiEg>9 MeV), the In dispersive optical-model analyses, the real central po-
oce(0) was negligible; however, the(6) databases used in tential is defined through the superposition of two compo-
the optical-model analyses extended into regions whege nents. The first one is called the Hartree-Fqek) term
was important. All theA,(6) data were forlE,>10 MeV, so  which is given the phenomenological form
the CE processes were of no concern for these data.

The o¢g(6) was calculated using the formalism of Hauser Vue(r, E) = Vue(E)(r, ane, Rup), (1)
and Feshbach and the constant-temperature formula to model
the continuum of excited states. At TUNL the computer cod&yneref(r, a.e, Rye) is @ Woods-Saxon shape. TNge(E)
opSTAT, which was modified by Da$29] to include the s the energy-dependent potential depth
DOM formalism, was used in the early calculations of Ref.

Vue(E) = Aqe exd - NME-Ep)], (2
TABLE Il. The 2’Al database used to develop the DOM and

CCM. in which Eg is the Fermi energy. The second component is
the so-called dispersive term

Energy(MeV) Reference

Differential cross section 1_(™WrE)

2.47, 3.0, 3.49, 4.0, 4.56, 6.09, 7.05, 8.05 [20] AVInB)=—P| g dE, )

7.62 [21] -

9.0 (14] whereP stands for principal value and’ is the absorptive

10.16 [20] potential(assumed symmetric arourgt) which generally

11.0,14.0, 17.0 (23] includes both surfac&V, and volume()V,) components.

15.43 Present work These components are defined, respectively, as

18.0, 20.0, 22.0, 25.0, 26.0 [24]

21.6 [16] d

Analyzing power W(r, E) = diaW(E)—f(r, a5, Ry (4)

14.0, 17.0 [25] dr

15.43 Present work

Total cross section and

0.2-49.0 [26]

2.0-81.0 [27] W,(r, E) = W,(B)I(r, anr, Rup)- (5

0.5-32.0 [19]

5.0-80.0 (28] Finally, the neutron OMPU(r, E) used for solving the

Schrddinger equation in the continuum is
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—U(r, E) = Vye(r, E) + AV(r, E) +iW((r, E) +iW,(r, E) TABLE Il Dispergive optical-mode_l potential parameters. En-
d ergy and depths are in MeV. Geometries and lengths are in fm.
- 1
+ 200Vl 3)= (1, a5 Reg). ©® o

The last term of Eq.(6) defines the nuclear spin-orbit A#r=51.163;A=0.606x10°% a,z=0.66;ryr=1.19

OMP component. Note that the spin-orbit interaction isAs=8.5; Bs=6.98;Cs=0.186x 10", m=6; a,=0.50;rs=1.28

taken to be real in the present analysis. From other neu®,=13.0;B,=80.0;n=4; Ez=-10.392,g=2.0

tron work it is known that the imaginary part of this OMP Vs¢=5.7; 85c=0.41;r5,=1.00

term is small and might even be zero at the low neutro +59

energies where the analyzing power data exist. Unfortu-

nately, the available data foPCo and?’Al are not accu-  A.e=52.50;A=0.8X10%; a=0.74;r,-=1.198

rate enough to assign a strength to this imaginary term. A;=9.8;B.,=10.8;C,=0.28x 103, m=6; a;=0.48;r,=1.29
The imaginary potential strengths are given the forms A =11.1;B,=105.0;n=2; E-=-8.979;9q=2.0

V50=5.0; 85,=0.60;r5,=1.017

A(E-Ep)™
W(E) = %exq— CJE-EH) (7
F the calculation ofAy(6) near 1° is caused by the Mott-
and Schwinger interactiof At 23.00 MeV, the agreement is rea-
sonable, except for angles near 30°, where the DOM gives a
_ AJ(E-E" large negative excursion. The data of Réf7] probably are
W,(E) = (E-Ep)"+ (B)" ®) not able to render a narrow feature in the analyzing power,

due both to limitations of angular resolution in the experi-

The Fermi energyEg is evaluated in terms of neutron ment and details of the multiple-scattering calculaties-
separation energie®, asEx=3[S,(N)+S,(N+1)]. For 27Al, ticularly concerning the narrowness and depth of the first
Er=-10.392 MeV and for®Co, Er=-8.979 MeV. The minimum in the differential cross sectiprFigure 4 shows
E-dependent potential strength in E) is unique in its  the%°Co DOM calculationdotted curvefor oy compared to
use of the facton. This is a phenomenological factor but, high-accuracy measurements performed at LANL from 5 to
as shown in the present study and an earlier TUNL study80 MeV [35] and to earlier measurements below 5 MeV.
it achieves high-quality global agreement with the avail-(Note the offset from zero for the ordinatéhe calculated
able o(6), A/(6), andor up to 80 MeV[33]. Mahaux and oy lies below the data by 2% to 5% in the region from 15 to
Sartor[5] have suggested two modifications to the imagi-40 MeV and somewhat above the averages of the data in the
nary potential strengths: that the strengths be zero for sesonance region between 0.2 and 2.0 MeV.
small region near the Fermi energy and that the strengths Figure 5 shows that the DOM calculatiofdgotted curves
used in the dispersion relation take account of the nonlofor 2’Al describe thes(6) data quite well above 8.05 MeV
cality of the imaginary potential. However, as a number ofexcept for discrepancies at the backward angles with our new
studies show 3], these modifications introduce insignifi- data at 15.43 MeV. The calculategig(6) has been added to
cant changes to a DOM for<QE,<80 MeV and so are the DOM calculations below 9.4 MeV. For energies below
not considered in the present study. 9.4 MeV the calculations in Fig. 5 underestimatéf) at

For *°Co the search was initiated with the SOM param-angles from 90° to 140°. The ne#(6) data at 15.43 MeV
eters of Pedronet al. [1]. For 2’Al the search was initiated are shown in Fig. 5 along with other available measure-
with the SOM parameters of Martifid4]. A grid search ments; the data appear to be consistent with the earlier mea-
method was used with the cod@eliseg which contains the surements. All theA (6) data agree with the DOM calcula-
electromagnetic spin-orbit interaction, i.e., the Mott-tions(dotted curvepsexcept in the region near 85°, where the
Schwinger interaction. Relativistic kinematics is usedmagnitudes of the DOM values are too small and the mini-
throughout. mum is shifted by about 7°. Figure 6 shows tHal DOM

The final DOM potential parameters are listed in Table Il calculationgdotted curvesfor o along with the experimen-
for %°Co and?’Al. In Fig. 2 we present ther(6) results for tal data. The calculations and the measurements are in fair
9Co. Our new data between 9.95 and 18.86 MeV are indiagreement between 100 keV and 10 MeV, as well as be-
cated by solid squares. This figure also displays the DOMween 50 and 80 MeV. In the range 4E<50 MeV the
calculations(dotted curveg with compound-nucleus contri- DOM predictions are low, having a maximum deviation of
butions included below 8.03 MeV. The overall agreements% near 30 MeV.
between the predictions and measurements is quite satisfac- Since our analysis was completed, two optical models
tory except at the first minimum, where in three energy re-have been reported in the literature that pertain to the present
gions the calculations fall below the data. Figure 3 shows thatudy: a DOM analysis fon+2’Al, Ref. [37], and a global
DOM calculations compared to ouk(6) data(starg at  conventional optical model, Ref36]. These models use data
15.27 MeV and to other data at 23.00 MeV. At 15 MeV, bases that include the high-energy regime, up to 250 MeV
there are differences between the data and the calculationand 200 MeV, respectively. In the present study, we focused
the phasing is correct but the calculations lay aboveAljié) on relatively low energies and so did not wish to weight our
data around 60° and 100fThe sharp negative excursion of models with high-energy data. In part, this is due to the fact
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FIG. 2. Coupled-channels calculationsa(fy) for 5°Co compared to data and to DOM calculations.

that our study is linked to a second study on spin-spin cros$he energy dependences of the two models differ: whereas
sections, which requires a careful determination of the enRef.[37] chosen=m=4 andg=1, we favorech=4, m=6, and
ergy dependence of optical models in the low-energy regimeg=2. In comparing the calculations of the two models to the
Overall, neither Ref[37] nor Ref.[36] yield improved fits

below 80 MeV.

A more detailed comparison between tH&l DOM of
the present study and that of Molie&al.[37] is worthwhile.

3
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FIG. 3. Coupled-channels calculations Af(6) for °Co com-
pared to data and to DOM calculations.

o(6) data, one notes that the DOM of REB7] gives a better
representation in the valley around 120° for energies below
9 MeV. Their calculations fill in the valley and look similar
to the coupled-channel results introduced below. In regard to
the A/(6) calculations, the present DOM gives better agree-

n+>Co
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E (MeV)
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70 80

FIG. 4. Coupled-channels calculationsesf for >°Co compared
to data and to DOM calculations.
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ment with the data. The DOM of Ref37] produces ai\(6) CCM is particularly important for achieving a successful de-
with a smaller amplitude and poorer phasing of the anglescription of neutron-nucleus interaction properties at low in-
whereA,(6) crosses through a value of zero. Considedrg  cident energiesE, <10 MeV), especially for the total cross
the DOM calculations of Ref37] fall at least within 2% of section and for average resonance param¢8sis
the data in the 15—-40 MeV region where the calculations of In the present analyses of timg-2’Al and n+°°Co inter-
the present DOM disagree by up to 5%. actions, we adopt a rotational model. A detailed discussion of
rotational nuclei is given in Ref[40]. Although this is a
reasonable assumption féfAl, the level scheme of°Co
suggests a vibrational structure. However, a vibrational
For most deformed nuclei, an analysis of scattering angcheme is difficult to analyze in a CCM approach, especially
reaction observables requires that the Schrodinger equatidf the absence of available, n’) data. We use the rotational
be solved in the coupled-channels framewdB88]. The  Mmodel for®°Co as a rough approximation and consider cou-
pling only between the ground state and itself. In doing this,
we demonstrate an upper limit of the reorientation effect

V. THE COUPLED-CHANNELS CALCULATION

Spr EAARARRARARRRRARRRREE R (since the actual quadrupole moment would result in weaker
5 ' n+ 27A| | coupling. The CCM calculations are performed again using
T : ECIS98 a code which includes the full Thomas form of the
St spin-orbit potential and the electromagnetic spin-orbit inter-
ol ] action, which may be treated either as a spherical or a de-
1 I R N N (R DOM | formed OMP component in the calculations.
- 2k We adopted a neutron potential of the form
)N | (Y S S cCM |
“ 3 7t ) ~U(7,B) = V(B)f(r, &, R,) +IW,(E)f(r,a, R)
o}

d
~ 4iaWH(E) - f(r. a5, Ry

+ 2iX2V V(I aso Rsg X V -, (9)

™ where f is a Woods-Saxon shape in which the radRs

1 T T depends upon deformation parametggsaccording to
0O 10 20 30 40 50 60 70 80
E (MeV) R = riA”S[l +3 BM(Q’)]- (10

FIG. 6. Coupled-channels calculationsaf for 2’Al compared ~ The V(E), Wy(E), and W,(E) energy dependencies follow
to data and to DOM calculations. Egs. (2), (7), and (8), respectively. Th&)' refers to the

044610-6



DISPERSIVE OPTICAL-MODEL AND COUPLED-. PHYSICAL REVIEW C 68, 044610(2003

TABLE IV. The deformed potential parameters. Energies andcompared to ouA(6¢) data(starg at 15.27 MeV and to other

depths are in MeV. Geometries and lengths are in fm. data at 23.00 MeV. At 15.27 MeV, the CCM calculation for

: A(6) looks similar to the DOM calculationdotted curve
n+2Al (one-level coupling both yield a smaller magnitude than the data near 50° and
Ar=55.61:1=0.541x 10°% a,=0.65;r,=1.15 100°. The CCMo+ calculationgsolid curvg shown in Fig. 4

agree with the data to within about 3% above 1 MeV and
provide a fair representation of the energy averaged data
from 0.1 to 1 MeV.

The predictions oA (6) at 23.00 MeV require special dis-
cussion. The CCM prediction shows a sharp positive excur-
sion around 30°, in contrast to the DOM prediction which

A,=10.413;B,=12.98;C.=1.86X 1072 a,=0.58;r,=1.25
m=6; Er=-10.392;q=1.0

A,=9.13;B,=50.0;n=4

Vs5=6.0; 855=0.50;r5,=1.01

8=-1.2075;6,=+0.6900

n+27Al (three-level coupling shows a negative excursion. This is not a surprising contra-
diction, insofar as OM predictions &(6) are particularly
All parameters are the same as above except: sensitive to small changes in the model parameters in this
As=8.413,B,=8.98,A,=8.23 energy and angle regime. A TUNL study $8i and3?S, Ref.
n+5%Co (one-level coupling [42], shows th_at in the region of t_he first diﬁracti_on mini-
mum of the differential cross section, the analyzing power
ALF=58.83;1=0.78x10"% a,=0.65;r,=1.165 changes sign from a positive peak to a negative peak across
A=8.53;Bs=10.231;Cs=1.08x 10% a5=0.593;rs=1.261 the energy rangé,,=10 MeV to E,=20 MeV. In keeping
m=4; Er=-8.979;q=1.0 with the systematics of Ref42], we expeci\(6) for >°Co to
A,=8.612;B,=52.589;n=4 be positive around 15 MeV but negative above 20 MeV.
Vs5=6.2; 85,=0.60;r5,=1.017 This is in agreement with the systematics of nuclei that
8,=+0.952;5,=0 neighbor®®Co, which are shown in Ref38].

The one-level CCM calculations fdrAl lead to a good
representation of the differential scattering measurements;
intrinsic coordinate system. In the present analyses, thRowever, they lead to a systematic overestimaterfdvelow
deformation lengths, = B,R; take on values that are iden- 5 MeV, as can be seen from the long-dashed curve in Fig. 6.
tical for each of the deformed OMP components. The The three-level CCM calculations far(¢) and A(6) for
factors were used with=2 and 4 in the case fAl and  27A|, shown in Fig. 5 as the solid curves, give improved
A=2 in the case of°Co. Finally, the deformed OMP com- agreement with the entire database. The three-level CCM
ponents in Eq(9) are expanded into spherical harmonics calculations foroy (shown as a solid curve in Fig) @re an
improvement over the one-level CCM below 5 MeV.

U@, Q) = Uy nNY(Q), (1)
A VI. SUMMARY AND CONCLUSIONS

with A=0, 2, 4 for?’Al and A=0, 2 for *Co. We have reported new(6) and A(6) measurements for
For even-even nuclei, a one-level CCM calculation result€7a| and >°Co at 15 MeV andr(6) measurements f&°Co at

in no coupling at all. This is not true fdr>% target nuclei 10, 12, 14, 17, and 19 MeV. The measurements were consis-

because the so-called reorientation matrix elements of thgnt with the systematicéand the smooth energy depen-

collective transition operatdr.e., its diagonal components in dencg of previously published data for these and neighbor-

the target-spin spageused for solving the CCM equations ing nuclei.

have nonzero values. For the=2 transition, the reorienta- Large databases were compiled for neutron scattering
tion matrix element is proportional to the mass quadrupolérom 2’Al and 5°Co for o7, o(6), andA(6) over the energy
moment of the target nucleyd1]. range from 0.1 to 80 MeV. The databases were used to de-

One-level studies are performed for neutrons incident ovelop dispersive optical models f8fAl and *°Co. Although
both2’Al and >°Co targets to explore the comparative figures2’Al and 5°Co are deformed nuclei and the DOM approach
of merit of both dispersivesphericaj and nondispersivéde-  has been tested mainly for spherical nuclei, we found that the
formed optical-model potentials in this medium mass range DOMs describe much of the data rather well. The CCM ap-
Three-level CCM calculations are performed only féAl, proach was also investigated and found to improve the de-
mainly for achieving good fits te~(E) at energies down to scription of the data for all the observables for b&fAl and
100 keV. For that purpose, the coupling scheme adopted ®Co. Both the DOMs and CCMs offer excellent descriptions
CHE A ») of the low-energy regime. Such models can be used to inter-

The final CCM potential parameters are listed in Table IVpret the spin-spin cross section, a study that we present in a
for %°Co and?’Al. We find that the CCM yields small im- forthcoming paper.
provements in comparison to the DOM. This is not surpris- In an effort to achieve an even better description of the
ing since the CCM contains one additional free parameter. ltow-energy regime&and theo datg, it would be interesting
Fig. 2 it can be seen that fo°Co the CCM calculations to extend the CCM calculations to a model that includes the
(solid curve$ are in excellent agreement with tl€6) data  dispersion relation, thus combining our two models. Such an
at all energies. Our new(6) data are particularly well de- approach has been reported by Romain and Delaroche in a
scribed by the CCM. Figure 3 shows the DOM calculationsstudy of n+8Ta with excellent result§43].
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