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The ?°Ne(n,p) reaction at high momentum transfer
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Proton spectra from th#&Ne(n, p)>°F reaction induced by 298 MeV neutrons have been measured for angles
between 14° and 32°, angles at which the excitation of the stretchestiates is expected to be observed. The
results are presented and are compared with those frofNfegp,n) reaction study of Tamimét al. [Phys.

Rev. C45, 1005(1990] and the calculations of Caat al. [Phys. Rev. G5, 1145(1990].
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PACS numbgs): 25.40.Kv, 27.30+t

INTRODUCTION isolated peak from théH(n,p) reaction in the Chiprovided
the means of normalization of the cross section, the data
Stretched states of thetshell nuclei, of spin-parity 6, from this target being collected simultaneously with the data
have been studied in a number of reactions, including inelasrom the ?°Ne target. Protons emitted from these targets then
tic scattering of proton§l] and electron$2] as well as the entered the MRS, and were momentum analyzed using the
(p.,n) charge exchange reacti$8]. The scattering reactions counter arrangement commonly in use with the CHARGEX
are characterized by high resolution and, in general, googhcility. The overall resolution of this experiment, as deter-
statistical accuracy, while this charge exchange reaction hasined from the'H(n,p) peak, was about 1.2 MeV.
relatively poor energy resolution and, in general, lesser sta- The proton spectra from thé°Ne(n,p) reaction were
tistical accuracy. measured at six angles, namely, 14.9°, 18.5°, 21.9°, 25.3°,
Calculations of the fragmentation of Gstrength inthe 4 28.7°, and 32.1%laboratory systei covering the region
sdshell nuclei have been made by Catral.[4]. They show  where the angular distribution of protons populating the 6
quantitative agreement with experiment in the casé®f,  states oR°F is expected to peak. There is also & &ate in
semiquantitative agreement in the case®&, where the 20F at 1.82 MeV excitation, whose configuration is known
fragmentation of the 6 strength is well predicted but the to  be  predominantly a [(1d5/2) ‘proton|[(1d
distribution of strength is not so well given. —5/2)neutro “stretched” excitation. As will be seen be-
The case of°Ne is of particular interest for two reasons. |ow, this state was clearly seen in the data. The largest angle
First, the calculations of Cart al. [4] indicate little frag-  at which measurements were ma@2.1° laboratory angje

mentation of the strength, the major component being at 20.&as determined by a physical constraint in the laboratory.
MeV of excitation and containing well over 90% of the total

strength. Second, th@,n) experiment of Tamimet al. [3]

on this target shows considerable fragmentation of 6
strength, finding five components within the excitation en-
ergy range 6 to 11 MeV in the residual nucleifsla. This
paper reports a search for~ 6strength in 2%F via the
20Ne(n,p) reaction which was carried out using the TRI-
UMF charge exchange facilityb].

EXPERIMENT

The neutron beam, of energy 298 MeV, was produced by
the “Li( p,n) reaction, using 300 MeV protons from the TRI-
UMF cyclotron. The??Ne target was contained in a pressur-
ized gas cell6] which can be operated in one of two pos-
sible modes. One of these modes has two compartments, 0 ! ! ! !
these being separated by a multiwire proportional counter. 0 5 10 15 20 25
The other mode has just one compartment, of volume 180 Excitation Energy (MeV)
cm’; this latter mode was used in the present experiment.

The pressure of the neon gas, isotopically enriched to FIG. 1. The energy distribution of protons at 2@aboratory

99.95% in?°Ne, was at a pressure of 20 atmospheres. Ther@angle plotted against excitation energy in the residual nuclé®s,

was also a Chitarget in the assembly in the target box; the The co_ntinuous quasifree _sp(_actrum is expected to go to zero at
approximately 15 MeV excitation.
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FIG. 2. The differential cross section of protons populating the 10° — — —
1.8 MeV (5") state in?°F. The result of DWIA calculations is - 2Ne(n,p)F Al
(G T

shown, using the Franey-Love effective interact@h and scaled

to fit the data. The three dashed lines represent the contributions of
the tensor force, the central force and the spin-orbit force, respec-
tively, and the solid line is the sum of all contributions.

RESULTS

do/dQ (mb/sr)

The proton spectrum measured at a laboratory angle of
21.9° and plotted against excitation energy?tf with bin
widths of 0.35 MeV, is shown in Fig. 1. Three prominent
peaks are evident in this spectrum. The peak corresponding 10 . ,
to lowest excitation clearly corresponds to transitions to the 100 200 300 400 500 600
1.82 MeV (5") state in?%F, while the other two, at excita- (b) q  (Mev/c)
tion energies of 8.6 and 11.6 MeV, respectively, are candi- o
dates for the 6 states. The differential cross sections for FIG. 3. The angular distributions of protons populati@ay the
these three peaks are shown in Figs. 2 and 3, respectivel§.6 MeV peak andb) the 11.6 MeV peak if°F (both suggested as
The differential cross sections are calculated in the DWIA 6~ states. Again, the results of DWIA calculations are shown,
using the Franey-Love interactidi@], and scaled to fit the using the Franey-Love effective interaction, and scaled to fit the
data. There is also an indication of a low excitation “shoul-data. The dashed lines again represent the contributions of the in-
der” associated with the 8.6 MeV peak. It is proposed thatdividual forces involved in the interaction.
the latter two features of the spectra be identified as corre-
sponding to the peaks reported by Tamigtial. [3] at 7.2 ~ Tamimi et al. [3] insofar as one can make this comparison,
and 7.5 MeV, 8.9 MeV, and 10.8 MeV excitation. There is given the vastly different resolutions of the two experiments.
also a contribution to the proton yield in this experimentCertainly, the structure occurs in the same excitation region
corresponding to excitation energies iF above about 5 in 2°F, though the distribution of strength may well be some-
MeV (a smaller “shoulder’, which could correspond to the what different, as found by the two experiments. It is sug-
weak peak observed by Tamirst al. [3] at an excitation gested that the basis restriction applied in the calculations of
energy of about 6.1 MeV ir’Na. Carret al.[4], namely, of one particle in thef}, orbit and

Therefore, the results of this experiment do tend to supunrestricted occupancy of thedshell orbits, may be too
port the findings of Tamimet al.[3] that the 6 strength in  severe. IF°Ne, it may be necessary to consider theshell
2ONe is more fragmented than would be indicated by theorbits not necessarily filled, at least to some approximation.
calculations of Caret al.[4]. The strength distribution found This would, one might expect, lead to fragmentation of
in this experiment is in general agreement with that found bystrength beyond that calculated by Catral. [4].

[1] G. S. Adams, A. D. Bacher, G. T. Emery, W. P. Jones, R. T. 29, 361 (1984.
Kouzes, D. W. Miller, A. Picklesimer, and C. C. Foster, Phys. [2] H. Zarek, B. O. Pich, T. E. Drake, D. J. Rowe, W. Bertozzi, C.
Rev. Lett.38, 1387(1977); see also C. Olmer, A. D. Bacher, Creswell, A. Hirsch, M. V. Hynes, S. Kowalski, B. Norum, F.
G. T. Emery, W. P. Jones, D. W. Miller, H. Nann, P. N. Rad, C. P. Sargent, C. F. Williamson, and R. A. Lindgren,
Schwandt, S. Yen, T. E. Drake, and R. J. Sobie, Phys. Rev. C  Phys. Rev. Lett38, 750(1977); see also S. Yen, T. E. Drake,

067601-2



BRIEF REPORTS PHYSICAL REVIEW C60 067601

S. Kowalski, C. P. Sargent, and C. F. Williamson, Phys. Lett. Rev. C45, 1145(1990.
B 289, 22 (1992. [5] R. L. Helmer, Can. J. Phy$5, 588(1987.

[3] N. Tamimi, B. D. Anderson, A. R. Baldwin, T. Chittrakarn, M.  [6] R. S. Henderson, B. W. Pointon, O. Hausser, A. Celler, R. L.
Elaasar, R. Madey, D. M. Manley, M. Mostajabodda’vati, J. Helmer, K. P. Jackson, B. W. Larson, C. A. Miller, and M. C.
W. Watson, and W. M. Zhang, Phys. Rev46, 1005(1990. Vetterli, Nucl. Instrum. Methods Phys. Res.286, 41 (1990.

[4] J. A. Carr, S. D. Bloom, F. Petrovich, and R. J. Philpott, Phys. [7] M. A. Franey and W. G. Love, Phys. Rev.31, 488(1985.

067601-3



