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Measurement and microscopic analysis of the11B„p¢ ,p¢ … reaction at EpÄ150 MeV.
II. Depolarization in elastic scattering from odd-A nuclei
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The polarization-transfer coefficientDnn8 in the elastic scattering of 150-MeV protons from11B has been
measured in the angular range 5°,uc.m.,31°. Significant deviations ofDnn8 from unity are observed starting
around a center-of-mass scattering angle of 23°. The observed angular variation ofDnn8 is analyzed using
phenomenological and microscopically generated optical-model potentials to describe the monopole attributes
of elastic scattering and to generate the distorted waves used in a distorted-wave approximation evaluation of
nonzero multipole contributions to the elastic scattering process. The same approach is used to analyze datasets
of Dnn8 in elastic scattering from13C and off 15N, which are available in the literature. The agreement of the
fully microscopic analysis with the data is comparable or, in the case of11B, slightly better than what is
achieved with conventional phenomenological optical-model calculations.
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I. INTRODUCTION

The description of elastic scattering of protons from
target nucleus conventionally uses a phenomenological o
cal potential@1#. This potential contains a number of fre
parameters that are adjusted to deliver a good fit to meas
data. Microscopic models of elastic scattering, where an
tical potential is derived by folding the ground-state dens
of the target nucleus with an effective nucleon-nucleon~NN!
interaction, have been reviewed recently@2# and are predic-
tive in that all facets involved in the calculation of scatteri
observables are preset. There are noa posterioriadjustments
allowed in the most stringent application. The latter appro
avoids ambiguities that come about in the determination
the free parameters of the phenomenological optical pote
@1#, but requires sophisticated models of the effectiveNN
interaction and a realistic description of the ground state
the target nucleus to give accurate results for the observa
of the scattering process@3#. In Ref. @2# methods are dis-
cussed to define an effective interaction~in coordinate space!
and to perform the folding yielding a nonlocal optical pote
tial. In this approach, exchange knockout scattering is
lowed since antisymmetrization of the projectile and tar
nucleon wave-function product is treated explicitly. Tho
methods are implemented in the distorted-wave c
DWBA98 @4#.
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A way to include medium effects in the description
nucleon-nucleus scattering is provided by theNN gmatrices:
solutions of the~infinite matter! Brückner-Bethe-Goldstone
equations with the local density within a nucleus related
usual to the value of the Fermi momentum. Various sets og
matrices have been developed based upon different sta
forms of the freeNN interaction. To form an effectiveNN
interaction in coordinate space that can be used in scatte
programs such asDWBA98, a mapping of thoseg matrices
needs to be made. The effective interaction~for use in
DWBA98! has central, spin-orbit, and tensor terms, each w
a form factor that is a combination of Yukawa functions. T
medium influence defining theg matrices reflects in the
strengths of those Yukawa functions being complex and
ergy and density dependent. Starting with the Paris inte
tion @5#, Von Geramb@6# developed one of the first ‘‘realis
tic’’ effective NN interactions. Later, Nakayama and Love@7#
as well as the Melbourne group@2,8# have used various Bonn
interactions@9# as a starting point. As mentioned in the pr
vious paper@10#, use of the medium-modified interactio
developed by the Melbourne group results in close reprod
tions of the elastic scattering data obtained by scattering 1
MeV protons from11B and 12C nuclei.

Note that both phenomenological optical potentials a
potentials following from a folding procedure describe on
the monopole part of the elastic scattering process. Ta
nuclei with a nonzero ground-state spin, such as11B with
Jp53/22, allow for higher-order multipole contributions t
the elastic scattering. These higher-order contributions c
tain spin-flip parts that cause the polarization-transfer coe
cient Dnn8 to deviate from unity. Measurements of depola
ization effects in elastic scattering have, among others, b
performed by Von Przewoskiet al. @11# and Nakanoet al.
@12,13#. These data have up to now been interpreted eithe
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a completely phenomenological way, by adding spin-s
terms to the base optical-model potential which are then
justed to reproduce the observations, or in a semimicrosc
approach, where theDJ50 contribution to the transition is
described by a phenomenological optical potential and
higher-multipole contributions follow from a microscop
distorted wave Born approximation~DWBA! analysis using
nuclear structure input obtained from shell-model calcu
tions.

In the present work we will describe the measuremen
the polarization-transfer coefficientDnn8 for the elastic scat-
tering of 150-MeV polarized protons from11B. Results ob-
tained for the 11B case were cross-checked by elast
scattering measurements using a12C target, whereDnn8 is
equal to unity. It should be emphasized that both elastic
inelastic scattering data for a particular target in this exp
ment ~either 11B or 12C) were obtained using the same s
tings of the whole system, i.e., ion source, accelerator, b
tune, spectrometer, and detector system. Only the targets~al-
ternating the11B and 12C targets!, spin states~up, down, or
off!, and the spectrometer angles~and thus the magnetic fiel
settings of the spectrometer! were changed during the exper
ment.

The results obtained for the excitation of states in11B as
well as most of the experimental details have been prese
in the previous paper@10#. Thus, we describe in Sec. III onl
those experimental details that are specific to the work c
tained herein. In Sec. IV measurements of polarization
servables in elastic scattering from11B and 12C are dis-
played. One example is given of polarization observab
obtained for the inelastic transition to theJp53/22 state at
Ex55.020 MeV. For the other strong inelastic transition
however, polarization-transfer coefficients have been
cussed in Ref.@10# and will only be touched upon briefly
Then in Sec. V elastic scattering data obtained for11B in this
experiment and data for elastic scattering from13C 15N,
which are available in the literature@11,13,12#, are compared
to the results of both semimicroscopic and fully microsco
model calculations. Finally, in Sec. VI, we summarize o
findings. First, however, the concept of polarization obse
ables is introduced.

II. POLARIZATION PARAMETERS

The general treatment for the relations betwe
polarization-transfer coefficients is described in detail
Ohlsen@14#; the specific case for the present setup is given
Ref. @15#. Here, we only show the basic formulas relevant
this analysis. As explained in Ref.@14#, polarization-transfer
experiments are usually described in so-called helic
frames. These are systems moving along with the part
whose basis vectorsŝ, n̂, and l̂ ~for sideways, normal, and
longitudinal! are given by the in- and outgoing momentakW in

andkWout of the projectile and ejectile. The incoming helici
frame is defined by

n̂5
kW in3kWout

ukW in3kWoutu
,
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l̂ 5
kW in

ukW inu
,

ŝ5n̂3 l̂ , ~1!

and the basis vectors of the outgoing helicity frameŝ8, n̂8,
and l̂ 8 are defined accordingly with

n̂85n̂,

l̂ 85
kWout

ukWoutu
,

ŝ85n̂83 l̂ 8. ~2!

The polarization vectors before and after the scattering
labeledpW andpW 8, respectively. The differential cross sectio
I (u,f) for a polarized beam is given by

I ~u,f!5I 0~u!S 11(
i 51

3

piAi~u!D , ~3!

whereI 0(u) is the cross section for an unpolarized beam a
Ai(u) is the analyzing power for thei th component of the
incoming polarizationpi . The components of the outgoin
polarizationpj 8

8 are given by

pj 8
8 I ~u,f!5I 0~u!S Pj 8~u!1(

i 51

3

piDi j 8~u!D , ~4!

wherePj 8 is the j 8th component of the induced polarizatio
which would be obtained by the scattering of an unpolariz
beam, andDi j 8 is the polarization-transfer coefficient con
necting thei th component with thej 8th component of the
incoming and outgoing polarization vectors, respectively.

From Eqs.~3! and ~4! it seems that there are, in total, 1
polarization observables~three analyzing powersAi , three
induced polarizations Pj 8 , and a 333 matrix of
polarization-transfer coefficientsDi j 8). Some of them, how-
ever, are zero because of parity conservation.

As5Al50,

Ps85Pl 850,

Dsn85Dns85Dnl85Dln850, ~5!

reducing Eqs.~3! and ~4! to

I ~u,f!5I 0~u!@11pnAn~u!# ~6!

and
1-2
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S ps8
8

pn8
8

pl 8
8
D I ~u,f!5I 0~u!F S 0

Pn8

0
D 1S Dss8 0 Dls8

0 Dnn8 0

Dsl8 0 Dll 8

D
3S ps

pn

pl

D G . ~7!

As elastic scattering is invariant under time reversal, it c
be shown that one has the following equalities:

An5Pn8 , Dsl852Dls8 . ~8!

A frequently used quantity for polarization-transfer expe
ments is the transverse spin-flip probabilitySnn8 which is
defined by

Snn85
1

2
~12Dnn8!. ~9!

Once the beam polarization and the outgoing polarizat
produced in a particular nuclear reaction, have been es
lished, it is possible to extract some of the polarization o
servables contained in Eq.~7!. A complication arises becaus
polarization observables are defined in helicity coordina
while incoming and outgoing polarizations are measured
laboratory systems fixed by the experimental setup. So
extra steps are therefore required to derive the dependen
the measured polarizations on the polarization observable
the laboratory system. In the present experiment, the inc
ing polarization vector was aligned with the vertical dire
tion in the laboratory coordinate system:pW 5(0,py ,0). At
spectrometer anglesu>10° one can then derive the follow
ing approximation@15#:

py8S 11pyAn~u!
1

N (
ev.

cosf D
'Dnn8py

1

N (
ev.

cos2f1Pn8

1

N (
ev.

cosf,

~10!

wherepy8 is the outgoing polarization averaged over all a
muthal anglesf that fall into the acceptance of the BBS an
the sums run over all eventsN. Equation ~10! allows an
extraction ofDnn8 andPn8 from any two measurements wit
different incoming polarizations.

III. EXPERIMENTAL PROCEDURE AND DATA
REDUCTION

As described in the earlier paper@10#, the data were ob-
tained during a running period of 5 days using the AGO
facility of the KVI. To obtain a polarized proton beam, th
atomic-beam source POLIS@16# was used. Elastically~and
inelastically! scattered protons were momentum analyz
with the Big-Bite Spectrometer~BBS! @17# and detected in
05432
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the EUROSUPERNOVA detection system, which consists
a focal-plane detection system and a focal-plane polarim
~FPP!, both described in Ref.@18#. The analysis of the elastic
data presented in this paper was performed in exactly
same way as the treatment of the inelastic data discusse
the previous paper@10#.

To be able to measure vector as well as tensor polar
tions, the in-beam polarimeter~IBP! @19# of the KVI is made
up of 16 detectors grouped into four planes at245°, 0°,
45°, and 90° around a CH2 or CD2 target. The four detectors
of a plane are set up as pairs matching certain kinem
conditions to measure the ejectile and the recoil particle
either proton-proton or proton-deuteron reactions in coin
dence. By measuring differences in the coincidence rate
particles scattered to the left and to the right in the detec
planes it is possible to deduce the polarization of the inco
ing beam if the analyzing power of the reaction is know
Instrumental asymmetries are determined by measurem
with an unpolarized beam and are corrected for in the ca
lation of the beam polarizations. In order to provide a ‘‘com
pletely’’ unpolarized beam, not only the transition units
the atomic-beam ion source, but also the hexapole ma
that focuses the beam inside the source, have been swit
off, and data obtained under these conditions will be refer
to as ‘‘hexapole-off’’ measurements. In this experiment, t
IBP was set up to detect proton-proton coincidences. T
analyzing power for proton-proton scattering can be obtai
from the NN-online facility of the University of Nijmegen
@20# which performs calculations based on nucleon-nucle
potentials described in Ref.@21#. Pairs of coincident detec
tors were placed at 19.0° and 69.6° scattering angles~corre-
sponding to a center-of-mass angle of 39.7°) selecting
maximum valueAn50.222 of the analyzing power for 150
MeV protons.

To reduce errors in the measurement of the polarization
the beam by changes in the beam profile at the IBP ta
position, a spot target was used consisting of a 100 mg/2

CH2 foil with a diameter of 2 mm placed on a 4-mm-thin
aluminum backing. Unfortunately, the target had a subst
tial impact on the beam quality, leading to background pro
lems in the BBS detectors. We therefore decided to mea
the beam polarization in regular intervals in between
BBS measurements and not to use the IBP and the B
simultaneously.

Figure 1 shows the measured normal and sideways c
ponents of the beam polarization for the three modes of
eration of the transition units of POLIS; these modes a
strong field transition on, weak field transition on, and bo
transition units switched off. The beam polarization obtain
in the spin-off mode of POLIS~in which only the transition
units are switched off! has a nonzero value. This is consiste
with findings with a similar source at Saturne@22# and is the
reason to perform ‘‘hexapole-off’’ measurements instead
using the spin-off data as reference for the calculation of
other spin states.

The changes in the measured polarization over time c
not be attributed only to the ion source because this wo
not explain rises of as much as 5% above the mean va
Instead, the observed fluctuations must be due to a comb
1-3
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FIG. 1. Normal and sideways components
the 150-MeV proton beam measured over t
five-day period of the experiment using the IBP
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tion of real polarization changes and effects caused by c
ponents located upstream of the IBP. At this time it is n
clear which components have added to these fluctuati
For the present analysis it is assumed that there is one v
for the polarization of each spin state and the fluctuati
seen in the data are taken into account by increasing the
bar on the data points so that thex2 value of the mean is
taken to be 1. The resulting polarization values and to
errors for the three spin states are listed in Table I. The s
ways component of the beam polarization, though not c
sistent with zero for the spin-up and spin-off states, is v
small and will be neglected in the analysis.

The method applied to determine proton polarizations
the FPP is the measurement of an asymmetry in the
muthal distribution of a secondary scattering of the proto
in a graphite analyzer. This requires that the particle tra
before and after the analyzer are reconstructed on an ev
per-event basis. From the resulting angular distribution
can calculate the transverse components of the outgoing
larization using an estimator formalism@23#, provided that
the inclusive proton-carbon analyzing powerAc(uc), at the
particular proton energy and particular secondary-scatte
angleuc , is known.

TABLE I. Polarization values and uncertainties of the three s
states produced by POLIS during the experiment.

Spin up pn 76.2 61.6%
ps 21.6 60.6%

Spin off pn 8.3 60.8%
ps 21.0 60.3%

Spin down pn 273.7 61.7%
ps 20.1 60.4%
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Because the polarization is calculated from an asymm
measurement, care has to be taken to correct for poss
instrumental asymmetries inherent to the detector setup.
results of this analysis and the determination of the inclus
proton-carbon scattering analyzing powerAc(uc) will be de-
scribed elsewhere@15#. A number of software cuts were se
on the data obtained from the polarimeter. These were a
on the cone for scattering of the protons in the graphite a
lyzer (5°,uc,25°) and a cut on the solid-angle acceptan
of the spectrometer~the bin size for the polar scattering ang
u was limited to 1.5°, the azimuthal scattering anglef was
limited to ufu<15°). For inelastic transitions, however, th
limit on the polar angle acceptance was released, but the
on the azimuthal angle was maintained. In addition, for
data, limits were set on the vertex reconstruction for the s
tering of the protons in the graphite analyzer; these last c
reject in total about 16% of the acquired data for second
scattering angles larger than 4°@15#.

Because there can be a smooth variation in the cross
tions and analyzing powers over the area covered by
BBS acceptance, average values

ū5
1

N (
ev.

u,

~11!

An5
1

N (
ev.

An~u!,

have been used for the scattering angle and the analy
power of the reaction at a particular spectrometer angle.

IV. RESULTS

Figure 2 shows the resulting distributions ofDnn8 and
Pn82An for elastic scattering from12C and 11B and an ex-

n
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ample of the angular distribution obtained for one of t
inelastic transitions in11B. Elastic-scattering data provide
test of the validity of the analysis procedure through
relations Pn82An50 and Dnn851 ~and thereforeSnn8
50). The latter is only fulfilled for the elastic scatterin
from nuclei with a zero ground-state spin and in the case
nuclei with a nonzero ground-state spin at small scatte
angles, where higher multipolarities in the reaction mec
nism can be neglected. The measured distributions for ela
scattering exhibit small offsets from these values, which
observed consistently for both12C and 11B ~see Table II!.

There are several sources of systematic uncertain
which might cause these offsets. Systematic errors in
beam polarizations have an important impact because
incoming polarizationpn enters twice in the calculation o
the polarization observables. This occurs directly via E

12
C, elastic scattering
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FIG. 2. Measured distributions ofDnn8 andPn82An for elastic
scattering of 150-MeV protons from12C ~upper panel!, 11B ~middle
panel!, and for the inelastic transition to the 3/22 state at 5.020
MeV in 11B ~lower panel!. Solid lines indicate the results of micro
scopic DWBA calculations, which are discussed in Sec. V for e
tic scattering and in Ref.@10# for inelastic scattering.

TABLE II. Deviation from unity for the polarization observabl
Dnn8 and offsets for the polarization observablesSnn8 and Pn8
2An observed in the elastic scattering data from12C and 11B.

12C 11B 11B (u,20°)

12Dnn8 0.0360.01 0.0260.01
Snn8 0.01660.006 0.01060.005
Pn82An 0.03560.009 0.05060.007
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~10! and indirectly via the analyzing power of the reactio
which is calculated from measured cross sections and b
polarizations. Other possible causes for systematic uncer
ties are the parametrization of the effective proton-carb
analyzing power and remaining instrumental asymmetries
the FPP. As the observed offsets are small~in case of the
spin-flip probability Snn8 they are between 0.01 and 0.0!
and can be subtracted from the angular distributions of
polarization observables, they pose no problem for the in
pretation of the data.

V. COMPARISON WITH CALCULATIONS

A. Elastic scattering from 11B

Data were analyzed both in a semimicroscopic and i
fully microscopic approach, where the monopole part of
elastic scattering follows from a folding of the medium
modified effectiveNN interaction given by the Melbourne
group with the ground-state density of the target nucle
which has been calculated using theOXBASH shell-model
code@24#. The ground-state density is specified in terms
occupation numbers of the single-particle states calculate
a 0\v model space. The resulting average number of p
ticles in each orbit is for11B: 1s1/252, 1p3/252.650 and
1p1/250.350 for protons and 1s1/252, 1p3/253.274 and
1p1/250.726 for neutrons. Occupation numbers obtained i
complete (012)\v model space have also been tested,
did not produce a significant difference in the optica
potential results. One-body transition densities, which
necessary to calculate the higher-order multipole contri
tions to the elastic scattering process were calculated
complete (012)\v model space using the MK3W interac
tion which is part of theOXBASH code package~for more
details on the shell-model calculations, see Ref.@10#!. The
same one-body transition densities were used in the sem
icroscopic and in the fully microscopic calculations.

In Fig. 3, the results of semimicroscopic calculations
the cross section, analyzing power, and polarization-tran
coefficientDnn8 of the elastic scattering of 150-MeV proton
from 11B are compared with data from the present expe
ment and with data from an earlier measurement perform
by Geoffrionet al. @25#. Those semimicroscopic calculation
required optical-potential parameters that have been obta
from Ref. @26#. Although this parameter set was original
intended for elastic proton scattering from12C, it results in a
much better fit to the measurements than parameters
have been derived for the11B case at the appropriate proto
energy@25#. Given that this potential was chosen to fit da
from the nearby nucleus12C, it is no surprise that the calcu
lated cross section and analyzing power~for uc.m.<30°) de-
scribe our data for the scattering from11B well. Note that the
experimental data onDnn8 have been corrected for the offs
given in Table II.

The results of our fully microscopic analysis are presen
in Fig. 4. It should be stressed that in this case the results
predictions. There is a very good agreement between
calculated and measured differential cross sections. The
dicted analyzing power correctly describes the angular va
tion of the data while the magnitudes of the maxima can

-
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be reproduced. We note that the overestimation of the sec
maximum is also observed in the semimicroscopic calcu
tion. The angular distribution of the polarization-transfer c
efficient Dnn8 is correctly reproduced over the comple
measured region.

11
B(p,p) elastic scattering,

semi-microscopic calculation
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FIG. 3. Semimicroscopic calculation of the11B(p,p) elastic-

scattering cross section, analyzing power, and polarization-tran
coefficient Dnn8 applying a set of optical-model parameters o
tained from Ref.@26#. The data from the present analysis are sho
as the open circles; for theDnn8 values corrections have been ma
for the deviation from unity as listed in Table II. The ‘‘Orsay-68
dataset is taken from Ref.@25#.

11
B(p,p) elastic scattering,

fully microscopic calculation
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FIG. 4. Fully microscopic calculation of the11B(p,p) elastic-
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the open circles; for theDnn8 values corrections have been for th
deviation from unity as listed in Table II. The ‘‘Orsay-68’’ dataset
taken from Ref.@25#.
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Both types of calculations predict that the largest con
bution to the observed depolarization effect stems from
octupole part (DJ53) of the transition. It is unfortunate tha
no data points are available at larger scattering angles to
the position of the maximum of the distribution. For the11B
case, it can be concluded that the fully microscopic appro
gives a good description of the observables of the ela
scattering process.

B. Elastic scattering from 13C and 15N

To verify the conclusions of the preceding section, tw
more cases known from the literature have been stud
namely, 13C and 15N. Both nuclei have a ground-state sp
Jp51/22. In these cases only the dipole (DJ51) part of the
transition can change the spin orientation of the projec
and the observable depolarization effects are therefore
pected to be smaller.

The elastic13C(pW ,pW ) reaction has been measured by V
Przewoskiet al. at an incoming proton energy of 72 MeV
@11#. Data obtained in this experiment are shown toget
with the results of a fully microscopic analysis~indicated by
solid and dashed lines! in Fig. 5. The result of a semimicro
scopic analysis of the depolarization effect@11# is indicated
by the dash-dotted line in the lower right plot of the figur
Except for a small shift in the calculated angular distrib
tions of about 5°, which might be due to the use of a diff
ent harmonic oscillator parameter, the two approaches g
similar results.

The 15N case has been studied by Nakanoet al. @13,12# at
an incoming proton energy of 65 MeV and angular distrib
tions of the analyzing power, and the polarization-trans
coefficientDnn8 have been published. Semimicroscopic c
culations of the depolarization have been performed by V
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FIG. 5. Elastic scattering of 72-MeV protons from13C. Angular
distributions of theDJ50 transfer and of the sum ofJ transfers are
nearly overlapping in the cross section and analyzing power pl
The experimental data and the semimicroscopic calculation of
polarization-transfer coefficientDnn8 are taken from Ref.@11#.
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Przewoskiet al. @11# and are compared to the results of
fully microscopic analysis in Fig. 6. The observed effect
15N is much stronger than for13C and in contrast to the11B
and 13C cases there are large discrepancies between the
perimental data, the result of the fully microscopic calcu
tion, and the result of the semimicroscopic approach. T
size of the observed effect is explained by Von Przewo
et al.with the special structure of the15N nucleus, which has
a transverse form factor that is about ten times larger than
13C @27#. The large difference between the fully microscop
and the semimicroscopic calculations at anglesuc.m.>40°
may have several origins. In the semimicroscopic model
culations, the optical-potential parameters used may not h
been optimal. Von Przewoskiet al. note that the optical-
model parameters applied in the calculation have been
trapolated from nearby nuclei and were not obtained from
fit to 15N data directly. Variation between the results is a
expected due to differences in the nuclear wave functi
applied in the two calculations. Finally, there may be sho
comings in the effective nucleon-nucleon interaction at la
q transfers.

VI. SUMMARY AND CONCLUSION

The analysis procedures developed in Ref.@15# have been
put to test by analyzing elastic proton scattering from12C,
where the extracted spin-flip probabilitySnn8 and the differ-
ence between the induced polarization and the analy
power uPn82Anu should be zero. Both measured quantit
exhibit a small offset from this prediction. The offset is le
than 0.02 forSnn8 ~allowed range 0<Snn8<1) and below

15
N(p,p) elastic, Ep=65 MeV
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FIG. 6. Elastic scattering of 65-MeV protons from15N. Angular
distributions of theDJ50 transfer and of the sum ofJ transfers are
nearly overlapping in the cross section and analyzing power p
The experimental data have been taken from Refs.@13,12# and the
semimicroscopic calculation of the polarization-transfer coeffici
Dnn8 is taken from Ref.@11#.
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0.025 for uPn82Anu ~allowed range:uPn82Anu<2). There
are several possible sources for the observed offsets. Sys
atic uncertainties in the measured beam polarizations hav
important impact, as the incoming polarization enters tw
into the extraction of polarization observables. Other p
sible systematic uncertainties may arise from shortcomi
in the parametrization of the inclusivep-C analyzing power
or from remaining instrumental asymmetries that cannot
corrected for by the procedures discussed in Ref.@15#.

Two different approaches have been taken to desc
elastic scattering from11B and from two other nuclei with a
nonzero ground-state spin, namely,13C and 15N. The non-
zero spin of these nuclei allows for higher-order multipo
contributions to the elastic scattering process. These co
butions cause the polarization-transfer coefficientDnn8 to de-
viate from unity and are evaluated using a DWBA approa
Conventional, ‘‘semimicroscopic’’ calculations, where th
distorted waves are generated from a phenomenological
tical potential, have been compared with fully microscop
calculations, applying a folding potential to generate d
torted waves. As the semimicroscopic calculations by defi
tion give a good description of cross sections and analyz
powers, the comparison is based on the observed depola
tion effects in the above mentioned nuclei.

Experimental data and semimicroscopic calculations
13C and 15N have been taken from Refs.@11,13,12#. For 11B
and 13C the fully microscopic analysis gives a similar or,
the case of11B, slightly better description ofDnn8 than the
semimicroscopic calculations. For15N neither of the two cal-
culations matches the data, with the fully microscopic cal
lation underestimating the effect and the semimicrosco
approach overestimating it. The reasons for the observed
crepancies in the15N case are unclear and might be an i
teresting subject for additional experimental and theoret
investigations. From the comparison of the two types of c
culations it may be concluded that, by using state-of-the
parametrizations of the effective nucleon-nucleon inter
tion, one can avoid the use of phenomenological optical
tentials and the ambiguities related to the determination
their parameters in the description of proton scattering
periments.
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