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Polarization transfer in quasifree (|5,ﬁ) reactions on C, Ca, and Pb targets at 197 MeV

C. Hautala. J. Rapaport,M. Palarczyk!? D. L. Prout>* D. A. Cooper’ G. Savopulos,B. Andersorf A. Baldwin;*
C. C. Fostef C. D. Goodmar, K. Hicks! R. Howesl M. S. Islam® B. A. Luther! D. M. Manley? R. Madey’
E. Sugarbaket,T. N. Taddeuccf, . Van Heerdert* J. Watsorf. X. Yang! and W. -M. Zhan§

Ohio University, Athens, Ohio 45701
2Henryk Niewodniczaski Institute of Nuclear Physics, 31-342 KrakdPoland
SIndiana University Cyclotron Facility, Bloomington, Indiana 47405
“Department of Physics, Kent State University, Kent, Ohio 44242
5The Ohio State University, Columbus, Ohio 43210
%Ball State University, Muncie, Indiana 47306

“Concordia College, Moorhead, Minnesota 56562

8L os Alamos National Laboratory, Los Alamos, New Mexico 87545
(Received 31 July 2001; published 19 February 2002

A complete set of polarization-transfer observables has been measured at 197 MeV in the quasifree region
for the (5,5) reactions on C, Ca, and Pb targets. Data have been obtained at laboratory scattering angles of
13°, 24°, 37°, and 48°, which span an energy-loss range up to 150 MeV, with a corresponding momentum-
transfer rangeg=0.75-2.4 fm . The empirical results are compared to the observables obtained from the
free nucleon-nucleon data base. Derived spin-longitudinal and spin-transverse responses for Ca are compared
with those previously obtained at 346 and 495 MeV incident energies.
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[. INTRODUCTION excitation, the natural Pb target may be considered a
monoisotopic target®Pb.

In the previous papdrl], we have presented a complete
set of polarization-transfer observables in the region of
quasielastic scattering for the light nuct and >“He, re-
sults which in the’H case are amenable to be compared with  The experiments were performed at the Indiana Univer-
ab initio calculations. In this paper we report on double dif- sity Cyclotron Facility(IUCF) using the beam swinger, and
ferential cross sections and complete sets of polarization oliwo neutron polarimeters INPOL6] and the Kent State
servables for the heavier targets C, Ca, and Pb, data whict2 7" neutron polarimeter[7]. The experiment was per-
we compare to observables calculated using the free nucleofermed during several running time periods that span about 3
nucleon (NN) data base. Theoretical random phase approxiyr. Detailed descriptions of the INPOL facility and the neu-
mation (RPA) calculations on heavy targets indicate that fortron polarimeter systems can be found in Rg8s7]. A brief
momentum transferg=1.0 fm !, these targets should ex- description of the experimental setup relevant to the present
hibit a strong enhancement in the spin-longitudinal responsexperiment is presented in the previous pddér We indi-

[2]. cate below only those aspects relevant to this experiment.

Polarization-transfer observables for quasifrﬁeﬁ(j reac-
tions on C and Ca, have been obtained at 495 MeV and
reported by Chert al. [3] and later by Taddeuceit al. [4] o .
at scattering angles of 12.5°, 18°, and 27%([y2, 1.7, and A completeﬁsgt of polarization-transfer coefficients was
2.5 fm 1, respectively. Wakaseet al.[5] have also recently measured for [§,n) reactions on self-supported natural tar-
reported on a complete set of polarization-transfer coeffigets of C, Ca, and Pb each with a total thickness of 150, 590,
cients measured for quasielastig, ) reactions on C, Ca, and 980 mg/crh respectively. The beam intensity was lim-
and 2%%Ph at a bombarding energy of 346 MeV and a labo-ited to 350_nA _espemally fqr the P_b_t{irget because of the
ratory scattering angle of 229~1.7 fm .. large radlgtlon field created in the V|C|n|ty7of the tgrget area.

We have measured a complete set of polarization-transfépther solid targets were also used, such’asand "Li for

data for quasielasticﬁgﬁ) reactions at 197 MeV on natural PUrPoses of normalization of the double differential cross
C (98.9942C), natural Ca (96.9%Ca). and natural Pb at Esgron and calibration of the neutron polarimeter, respec-
momentum-transfers betweep=0.75-2.4 fm 1. The natu- y
ral C and natural Ca targets are essentially monoisotopic
12c, “0ca targets and for purposes of studying quasielastic

II. EXPERIMENTAL METHODS

A. Targets

B. Polarized proton beam

The proton beam polarization was cycled between “nor-

mal” and “reverse” at 30 sec intervals. Superconducting so-
*Permanent address: University of the Western Cape, South Aflenoids located in the proton beam line were used to precess
rica. the proton spin polarization so as to have on target either of
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the three spin states, normd) sidewaysS, and longitudinal S
lab ™ 1

T
L. Values of the proton beam polarization were continuously T :
measured with beamline polarimeters located immediatel BT
after the superconducting solenoid. wro
ost |
C. Neutron beam line />\ 00 .
Dipole magnets, located after the target, were used to prew .| 8,,=24°

cess the longitudinal neutron spin into a direction normal tc=
its momentum in order to make the longitudinal component s
measurable in the neutron polarimeters. To correct for pos~_
sible geometrical polarimeter asymmetries, superconductin& o2
solenoids located after the target were used to flip the neL\_E/ o0
tron spin direction. N )

Because of the target thicknesses used in this experimero ot
the empirical neutron energy resolution was determined b3
the beam energy loss in the targets, about 1 MeV for the (~_
target and about 2.2 MeV for the Ca and Pb targets. The daj > o1r
taken during the experiments were stored on magnetic tape™@
which were processed offline. The replay was conducted ¢ o4

02

: : : : -
several universities and some of the same data were replay: ol “C(p.n) ; T =197 MeV 18,,=48° |
at least by two different groups. A more detailed descriptior |
of the procedure and software used for the calibration may b o2y | 1
found in Refs[9,10]. o1t /“\r\"\

IIl. DATA REDUCTION % 25 50 75 100 L 50

v (MeV)
The polarization-transfer coefficien;;(i=S",N’,L", ]

=S,N,L) relate the polarization of the outgoing neutroiri “ FIG. 1. Laboratory double differential cross section for the
to the polarization of the incident proton ™ according to ~ C(p,n) reaction measured &;,=197 MeV and scattering angles
the equations presented in the previous pfper 6ap=13°,24°,37°, and 48° as a function of energy lassThe

The incident proton beam was tuned so as to have a poertical dashed lines correspond to the energy loss for fipe
larization with a single component on target. This was inScattering.
general achieved and if the beam polarization, which was ) i
continuously monitored, had other components than the sé@nge is between 0 to 150 MeV. In all cases the peak location
lected one to a level higher than 5%, the beam was stoppe%f the quasuglasnc scattering is observed. An uncertainty of
and retuned. Values for the analyzing powsy, the polar- ~10% is estimated on the abiolute cross section values.
ization functionP, and the transfer coefficiem,y, were Preliminary results for the @(n) reaction have been re-
obtained from results with normally polarized proton beam.ported by Coope[9]. We also have previously reported on
The in-plane observablé3g s, D, s, andD,,_ , Dy, are  (p,n) quasifree excitations ip-shell nuclei at 186 MeV
calculated using results obtained with sideways and longituF11], including C. These data have also been deposited at the
dinal polarized proton beam, respectively. In what followsNational Nuclear Data Center.
and for reasons of simplicity, we will denote these coeffi- We present in Figs. 1-3 double differential cross section

cients without the prime accent. data taken on these targets at the indicated angles. The
dashed vertical lines mark the energy loss for frgescat-
IV. EXPERIMENTAL RESULTS tering. In all cases, it occurs at a lower energy loss than the

peak of the quasifree distribution, except for tB¢p,n)

All tabulated results have been transmitted to the Nationapectrum measured #,,=48° where the energy loss for
Nuclear Data Center, Brookhaven National Lab., where theyree np scattering is above the observed peak of the quasi-
can be retrieved from their CSISRS database at URlfree distribution. A similar observation has been reported by
www.nndc.bnl.gov. Wanget al.[11] in the (p,n) quasifree excitations ip-shell

nuclei at 186 MeV.
A. Double differential cross sections

Double differential charge exchangp,() cross sections B. Polarization-transfer coefficients

have been measured at 197 MeV incident energy for C, Ca, Values forA,, P, and allD;;, polarization-transfer coef-
and Pb targets. At 13° and 24° scattering angles, which cofficients, are presented in Figs. 4-7. In all cases the dotted
responds to momentum transfers~0.9 and~1.3 fm !,  vertical lines mark the energy loss for fre@ scattering. In
respectively, the range in energy loss is between 0 to 10@Imost all cases th;; for the three nuclei are indistinguish-

MeV, while for 37° and 48°,g~2.0 and~2.4 fm !, the able from each other. In the top right frame of each figure,
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FIG. 2. Same as Fig. 1 but for Qaf). FIG. 3. Same as Fig. 1 but for Ribn).

values forA, andP are presented. The latter ones have beedrame.” As indicated in Ref[1], this optimal frame takes
offset by 3 MeV in energy loss, in order to visualize them INto account the struck nucleon’s Fermi momentum. In Fig. 8
properly. The induced polarizatidhand analyzing poweA, we show values ob_tamed in the opt|m_al frame for momen-
are in general not the same, suggesting that tha)(quasi- tgm transfer, effective laboratory kln.etlc energy, and effec-
elastic scattering on these targets may not be assumed to b center-of-mass anglg asa func.tlon .Of energy Iro.s‘sr.
two-body process as in fregp elastic scattering. Thus, the egch of the four scattering angles in this study. Th's figure
difference ofP andA, can probe noncollective behavior. In with values for Ca, which may alse be used for either C or

: : : Pb, is slightly different from a similar figure shown in the
the energy loss region studied here, the quanfty-4,), is . . . .
in general negative at 13°, it is close to zero at 24° anqrz)rewous papef1], which was obtained for the reaction

positive at 37° and 48°. It is also positive in the 346 MeV H(p,n). The figure gives an indication of the range of ef-

. fective kinetic energies and effective scattering angles
(p,n) data reported by Wakat al. [5] at 22°. We do not

o . X ~needed in theNN phase shift solutions.
have ab initio D;; calculations for these nuclei. The solid |, the last few years a set of potentials, very well adjusted

curves correspond to the optimal frame freg values from  y NN data up to 300 MeV, has been studied resulting in a
the CD Bonn potential phase shift solutions, to be discussegjz,wvl fit to the data. Among such potentials we find the
later. Nijmegen9314], the AV18[15], the CD Bonn[16], and the

10?&?&;;\’/?;2?\52?8 igetg:ng?nogvinﬁ?hueressta?irsetic?sin;c?r?iei\r/]e%rdnt potential[17]. Sample calculations for optimal frame
’ observables for théH(p,n) reaction ate,=200 MeV

at each angle. The statistics are best around the peak of /gl

quasifree scattering cross section, which is the region witfiNd flap=37° using all the above potentials show excellent

the largest double differential cross section. Typical uncerggreemeni[lB]. The freenp rgsults n the optimal frame .
tainties for theD ; coefficients are about 0.03. using the CD Bonn phase shift solutions are shown as solid

lines in Figs. 4-7, describing the empiridal; results.
V. DISCUSSION AND COMPARISON ~ The empirical spin observables in quasielaspim( reac-
WITH CALCULATIONS tions repqrteql at 34/5] anc_j 495 Me\[3] are transforme_d to
spin-longitudinal and spin-transverse responses within a
As in Ref.[1] we also choose in this work to compare the framework of a plane-wave impulse using eikonal and opti-
spin observable results with calculations for these values usnal factorization approximations. These responses are then
ing free np results obtained with modern nucleon-nucleoncompared to theoretical spin responses obtained with RPA
(NN) phase shift solutions and calculated in the “optimal calculations. The ratio of the empirical evaluated spin-
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FIG. 4. Polarization-transfer coefficients, analyzing power, and
induced polarization for thep(n) reactions on C, Ca, and Pb tar-
gets measured &,=197 MeV and atf,,=13°, g~ 0.8 fm~1
The vertical dashed lines correspond to the energy loss fomfpee
scattering. If not shown, error bars are smaller than the size of the
data points. The solid curves correspond to the optimal frame fre
np values from the CD Bonn potential phase shift solutions.

FIG. 5. Same as Fig. 4 but &f,,=24°, g~1.4 fm 1.

that as the momentum transfer increases, the spin indepen-
dent double differential cross sectivb , increases in mag-
Ritude to values equal to the spin dependent double differen-
Yial cross sectionsD, ID,, orID,

1.0 T T T T T T T 1.0 T T T T T T T
responses is close to 1.0, in contradiction with the expectec : :
spin-longitudinal nuclear enhancement due to pionic effects ¢, os
within the RPA frameworK?2]. Reference$4,5], indicate a @
large excess in the observed spin-transverse response corg 00
pared to the RPA calculations which seems to mask the>
enhancement in the ratio of the responses making then@
close to unity.

_Q—1.0 . L L { L K N RPN L L ) { ) L .
o O 10 — 10 ——
A. Polarization observables : :
: D : D
(D o5 | : LL J o5t : Ls

We follow the procedure outlined by Ichimura and Kawa-

hagishi[19] which uses relativistic transformations of ob- g 00 : - :
servables to define four c.m. frame polarization observablesG ' ' f ’ '._"j/‘-"_"

Dy, in terms of the laboratory frame polarization-transfer ,:_0,5 L §‘ ain 028 ! P" x‘ s Zos | _

coefficientsD;; . The equations for these polarization observ- _ : :

ables have been presented in the previous pider o-wl————i—— d gl i
The calculated c.m. polarization observatilgs are plot- '-g I e I A

ted in Figs. 9—12 at the four studied angles as a function 01N os L Des | ol Dy, |

w, energy loss. The solid curves were derived in the optimal = : :
frame using the fre&lN values from the CD Bonn potential. 5 00 - 00 w
These values have been computed for a target mags of o w ;

=40. In general the empiricd,’s are similar to each other 05 - E 1051 : ]
independent of target and have a similar dependence witt : :

energy loss. It is noted that the spin independent observabl ™ 26 40 60 80 10 20 o o 20 40 s 8 %0 2o ™o
D, consistently increases in magnitude with scattering angle () (I\/le\/)

reaching values close to 0.3 at 48°, which are similar to
values for the other polarization observables. This implies FIG. 6. Same as Fig. 4 but 8f,,=37°, g~2.0 fm .
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FIG. 7. Same as Fig. 4 but at,,=48°, q~2.4 fm 1.
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As indicated in Ref[3], the significance of the c.m. ob-
servabledD,, is appreciated in their application to fr&&N
scattering. In their standard forp2], the c.m.NN charge-
exchange scattering amplitude is expressed as

FIG. 8. Kinematic values cal-
culated for the Cgf,n) reaction
in the optimal frame at 197 MeV
i incident

energy. Momentum-

- transferq, effective laboratory ki-

e L L LT T . 48° L. 4
I 37— d
- o |
T T T T T 130 |
- Optimal frame for *°Ca(p,n) at Tp=200 MeV -
10
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FIG. 10. Same as Fig. 9 but for 8,=24°, q~1.4 fm 1.

M(q):A+C((TOn+ (Tln)+BO'0n(Tln+ E(Toq(flq

+F(Top(7'lp,

FIG. 12. Same as Fig. 9 but for af,=48°, g~2.4 fm 1.

represent the two spin-transverse components. The sum of
the polarization componen,D{N=1.

In the nucleon-nucleudNA) case, theNN amplitudes are
chosen to be those in the optinfdN scattering frame. The

D

whereo ando, are the Pauli spin matrices for the projectile N A double differential cross sectioh,can be represented as

and target nucleons projected onto tK&l c.m. coordinate

a sum of termg$3,5,13,2Q

axes ,n,p). In this case th&N c.m. partial cross sections

|=1Do+1Dy+ID,+1D,, (6)
5" =1""DgN= A2 +|C|?, 2 o
where theD, are the polarization componer1].
NN_ NN NN_ (]2 2 Ichimura and Kawahigaslhl9], using a PWIA with eiko-
INN=|NNDNN=|B|2+]|C|?, (3) : e 9
nal and optimal factorization approximations, derive the fol-
NN NN NN (2 lowing expressions foltD, the partial polarized cross sec-
lq"=1""Dq =[E[%, ) tions
INN=|NNDNN=| |2, (5) IDo=8Cx(2Ja+1)Neg(|A7|?Ro+|CI?R),  (7)
select simple combinations of amplitudes. The subinde * ID,=8Ck(2Ja+1)Nei(|B”|°R,+|C7|’Ro),  (8)
represents the spin independent component, the subindex
“q” the spin-longitudinal component, whilert” and “ p” ID q=8Ck(2Ja+ 1)Nei(|[E7|’Ry+[D7I?Ry),  (9)
( © 0 ID,=8Ck(2Ja+ Ner [F7I°R,+[DZI?R,), (10
() _zZ270:
— 08 9| b—37 : D {1 osr D . . . . . .
-8 < ; ° q whereCy is a kinematic factor], is the target spinl\.g is a
= 0 1 osr distortion factor representing the effective number of neu-
D oal ol & : | trons, Ry are the nuclear spin-responses, andAfe~" are
8 ‘ 2 oo o, E... P the optimal frame-matrix amplitudes. Taddeucet al.[3,4]
o % H s o2 r g and Wakaseet al. [5] have used the above expressions to
c 00 — : Y S e define the “experimental” spin-response functions. By con-
o™ e 10 e sidering the relative magnitude between thraatrix compo-
5 o8 D, | osf 20 o Dp nents in the optimal frame these expressions are greatly sim-
8 *0Cq plified. In particular, neglecting the small contributions of
E T el ntPb ¢ D7 andDZ, the spin polarized cross sectiol3, andID,,
reaad 04 . ; are directly related to the spin responggsandR,, respec-
a ,, oz b RS AP tively. The first two equations, Eqér) and(8), may be used
/L‘\k to obtain, with some approximation§], thatR,, is propor-

L L
60 [0 0 20 120

12Io w0 %0 30 6
v (MeV)

FIG. 11. Same as Fig. 9 but for 8f,=37°, g~2.0 fm 1.

tional toID,. In Fig. 13 we display the square of tmp
amplitudes a¥,,=37° in the optimal frame calculated using
the CD Bonn phase-shift solution. The components are de-
rived according to the optimal frame kinematics for the

150
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FIG. 14. Spin response functions obtained for C, Ca, and Pb at
0ia=37°, q~2.0 fm 1. The spin-longitudinalR, and the spin-
transverseRy, are plotted as a function of energy loss, The
transverse spin-responRe is an average of the two spin-transverse
responseRk, andR,. The vertical dashed lines correspond to the
energy loss for freap scattering.

FIG. 13. Squarap amplitudes ab,,=37° in the optimal frame
using the CD Bonn phase-shift solution. The components are de-
rived according to the optimal frame kinematics for tf€a(p,n)
reaction at an incident energy of 197 MeV.

40Ca(p,n) reaction at an incident energy of 197 MeV. These
components have also been calculated using otherrfpee
phase-shift solutions giving very similar resufts0]. It is
clear from the figure that the values for the amplitu@es et al. [5] and at 495 MeV by Chemt al. [5] at about the
andD7 are small compared to the other amplitudes and ma ame momentum transfer~1.7 fm . Data obtained by
be neglected as assumed above. At 197 MeV, both ampl\?vakasaet al.[5], are shown in Fig. 15 for th&C, %°Ca, and
FudesEr? andF””deplend stronlgly onAer)ergg/ loss, becom- ¢ 208p targets. Data obtained by Chetal.[5], are shown in
ing rather small at largew values. At incident energies of . 1 40 '

. g. 16 for the'?C, and “°Ca targets. The present data ob-
346 [5] and 495 MeV[3] these amplitudes are large and tained at0=37°, q~2.0 fm-L are presented in Fig. 17,

almost independent of energy loss. . . a
The effective number of neutrons participating in thencluding data for"He; see Ref[1]. o .
nuclear reaction was empirically evaluated USiMg A comparison of these three figures indicates that irrel-

=0.85/N, whereN is the number of neutrons in the target. evant of incident energy, in general all targets report almost
This expression was determined ip,() reactions on sev- identical values for all the polarization-transfer observables.
eral targets betweel?C and 2%%Pb, in,duced with 400 Mev Also the values reported at 346 MeV and the values reported
protons[23]. It also agrees well witiN,; experimentally ~at495MeV @~1.7 fm*) are aimost identical. The present

evaluated values, obtained ip,0) reactions at 186 Mev Djj coefficients obtained at 197 MeV ang=2.0 fm*, in-
reported by Wangpt al. [11]. cluding *He, are all excepd gsalmost identical to the values

Empirical responses for the C, Ca, and Pb target$. gt at the other energies. This seem to imply that for incident
=37°,q~2.0 fm !, are displayed in Fig. 14. The spin re- proton energies in the region between 197 and 495 MeV,
sponse labeleRy correspond to the average of the two spin-empirical O; coefficients obtained ingn) reactions at a
transverse response§ andRy. Values for these responses momentum transfen~1.7 fm™ %, are almost independent of
at energy loss above the value for frep scattering are not nyclei and energy. This is in contrast with optimal frame free

reliable, because above this energy in the optimal fréiffie np results obtained with modeNN phase shift solutions,
andF” amplitudes become rather small and the approximayhich differ with incident energy.

tions used in this approach are no longer valid. Responses at

other momentum-transfers are reported in R&@). V1. SUMMARY

B. Comparison with results at other energies We have reported on a complete set of polarization-

Complete sets of polarization-transfer observables in th&ansfer coefficients measured at 197 MeV in the quasifree
guasifree region have been reported at 346 MeV by Wakasaegion for the f,n) reactions on C, Ca, and Pb targets. Data

034612-7



C. HAUTALA et al. PHYSICAL REVIEW C 65 034612

10 T T T T T 1.0

o

T 1.0 T T T T T

D 5 A _ E D 5 A

N o5l 5 y

=)
12}
=z
Z
L
o
o
T
~<
L
o
12}

o000 0s004

o
=]

o
=]

T TS TYLYYX XS § N

-05 2c e 4 -o0s5 Q0 =22° - 05 2c . 4 -0s5 : g =18° A
notC a A natC a a . lab

~10 1 1 1 L —10 1 1 L L L ~10 1 1 1 1 L —10 1 1 L L L

10 e . 10 10 . 10

Pb:e
: D : D D : D
05 LL 1 osf : LS 4 05 LL 1 ost : LS 4
Tgse E
0.0 o,o—w 0.0 00 Qe';é:é““‘“

]
Q
o

‘.‘6“"”““—0.5- i

]
o
12}
T T
%
'
>
]
o
o
1

) ) ) ! 1 —10 ) L 1 1 1

10

) L ) ! 1 —10 ) L 1 ) 1

10

o o

o o

o
12}
%]
w
)
hed
12

os | : sL | ss | o5l : sL |

o
=3

o
=3

Polarization Transfer Observables
Polarization Transfer Observables

z ) ) | L A AL LA
e litpaopiiitle 5 ’ B02204,0 024y |
-05 | 4 J -0st E -0.5 [ 4 -05 | -

—10 i 1 1 1 L 1 L L L ~10 \ L 1 1 L L L L L

0 25 50 75 100 125 150 ‘0 75 100 125 150 [v) 25 50 75 100 125 150 ‘0 75 100 125 150
w (M eV) w (M eV)
FIG. 15. Polarization-transfer observables for thﬁaﬁo reac- FIG. 16. Polarization-transfer observables for thﬁeﬁo reac-

tions on C, Ca, and Pb targetsEgf=346 MeV and atf),,=22°, tions on C and Ca targets &,=495 MeV and atf,,=18°,
g~1.7 fm™ %, reported by Wakasat al. [5]. The vertical dashed q~1.7 fm 2, reported by Cheet al.[3]. The vertical dashed lines
lines correspond to the energy loss for freg scattering. correspond to the energy loss for frep scattering.

obtained on these targets at all angles seem to indicate thiteV. It is observed that at all incident energies and almost
the polarization-transfer coefficierids; are, within statistics, independent of nuclei, the measured set of polarization-
not different from each other independent of nuclei. The retransfer coefficients at a given momentum transfer, are about
sulting c.m. polarizatio,, which are linear combinations the same. ThesB;; coefficients are then used to obtain the
of the above observables are subsequently also similar. Rpolarization observable®, leading to similar values for
sponse functions are presenteddgt=37°, q~2.0 fm %, these coefficients. The response functions are calculated us-
in Fig. 14. Similar “experimental” responses have been re-ing theseD, resulting in ratios of responses that show no
ported at 346 MeV incident energyp] and at 495 MeV enhancement.

incident energy{4] at a similar momentum transfey~1.7 Recent RPA calculation524] reasonably reproduce the

fm~1. A comparison between these responses which 5h0U|dbservedD of C and Cap n) at 495 and 346 MeV, which
be incident energy independent is presented in Fig. 18. Ifs consistent with the predicted enhancement of the spin-

this figure,Ry represents the average value of the two spinfongitudinal response functioR,. However, the observed
transverseR, and R, responses. A reasonable agreement |qu is much larger than the calculated one.

observed among the three data sets. In all cases the ratios of Unless we can find a theoretical explanation why the spin-
the spin-longitudinal to the spin-transverse response fungransverse response should be equally enhanced to the spin-
tions reveal no enhancement. Wakasal.[5] compare their |ongitudinal response, independent of nucleus, in a large re-
results for C and Ca to RPA response functions. The spingion of momentum transfer and at a variety of incident
longitudinal response agrees with the theoretically enhanceghergies, the RPA model used to predict this enhancement
response, but the experimental spin-transverse response rifay need to be modified. Koltui22] has suggested that the
substantially larger than the RPA calculation. Landau parametey’ ~0.6[which gives such a collectivity in
The present set of data completes a study of the spithe region studied in thep(n) reactiorj used in the RPA
response forpﬁ n) guasielastic excitation that has been con-calculations may be too low. In his paper, he presents results
ducted at incident energies between 197 and 495 MeV, kading to a much reduced sensitivity of nuclear reactions to
region in which distortions of the nuclear mean field and thethe nuclear correlations that are responsible for pion excess,
nucleon-nucleus interaction changes considerably. Thepecifically that the expected effects ip,Q) reactions are
present study has been done at a set of momentum-transfesmaller than the experimental uncertainties.
between 0.75 to 2.4 fm* and energy losso, up to 150 More recently Toki, Sugimoto, and lked&5] have in-
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substantially from the RPA calculations reported by Alberico
FIG. 17. Polarization-transfer observables for tipen) reac- et al.[2] and more recently by Kawahigasi al. [24].
tions on “He, C Ca, and Pb targets B, =197 MeV and atf),,
=37°, g=~2.0 fm L. The vertical dashed lines correspond to the ACKNOWLEDGMENTS
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