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* Varying magic numbers in neutron-rich

nuclei:

one of the hot topics in nuclear physics

m Possible role of tensor interactions in
changing the spin-orbit splitting...

proton

neutron

T. Otsuka et al,
PRL95, 232502(2005)




But thus far the “evidences” from nuclei heavier
than d and a are indirect...

Is “direct” evidence on the tensor interactions
possible, experimentally?




Theoretical Momentum Distribution

Unitary Correlation
. Operator Method
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How to measure high momentum
components?

® (eep), (e,epp), (e,e’pn), etc.

® (p,2p), etc.




(p,d): Selective measurement of
high momentum components
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Subjects of Study: 2C and 1°0

Excitation/Non-excitation of nucleons by
the tensor interactions
as proposed by RCNP theory group
(Ikeda, Toki, Ogawa, Myo)
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Selection Rule: AJ=0, AL=AS=2

® Measure High Momentum Component

® Cover momentum transfer at around 2 fm-! (~ 400 MeV/c)




Momentum Transfer

Momentum transler in (p.d) scattering.
p+ 12C ->d+ 11C (blue, red, green) and p+d > d4p (purple)
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Experiment Setup

RCNP Grand RAIDEN M fuiwaractal.
(0/Ap ~ 37000)
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SX : sextupole magnet Ql FC1
MP : multipole magnet A
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Scattering p (beam)
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Experiment Setup
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Relative Cross Section
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Flash back to earlier data (1
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FIG. 1. The Saclay data are compared with PWBA
and DWBA calculations employing an uncorrelated neu-
tron + 3He wave function obtained as described in the
text. Optical potentials used in the DWBA are described
in the text.

T. Bauer et al., PLB 67, 265 (1977)
E. Rost et al., PRC 17, 1513 (1978)
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Fig. 2. (a) The Tp = 770 MeV *He (p,d) *He data is com-
pared to exact finite-range DWBA predictions with (solid
line) and without (dashed line) the corrections due to meson
exchange; (b) the same comparison is made to the Tp =434
MeV “He (p, d) 3He data.

J. R. Shepard et al., PLB 89, 13 (1979)




Flash back to earlier data (1)
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Flash back to earlier data (2)

deuteron D-state
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Flash back to earlier data (3)

» finite-range DWBA
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The deviations were blamed on the lack of
understanding of the reaction mechanism..
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The deviations were blamed on the lack of
understanding of the reaction mechanism..

BUT, are those solely due to reaction
mechanism?
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One- and two-step processes in single-nucleon pickup*

Jan Kaillne
Los Alamos Scientific Laboratory, Los Alamos, New Mexico 87545

Andrew W. Obst
Northwestern University, Evanston, Illinois 60091
(Received 13 September 1976)

The reaction "*C(p,d)''C at high momentum transfers (g = 200 MeV/c) has been examined with respect to
single- and two-step processes. Our coupled-channel Born-approximation analysis of the reaction at 185 MeV
shows that peculiarities observed in experimental angular distributions can be explained with the two-step
process or the interference between the single-step and two-step processes. The analysis requires the presence
of small 1d and 1f;,, admixtures in the '’C ground state along with the basic 1s'1p° configuration. The
different energy dependence in the single-step and two-step processes is discussed and illustrated by data at
185 and 700 MeV.
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* need more adequate nuclear structure info
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e helps from both nuclear structure and
reaction theorists are called for
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Summary

» 12C(p,d), %O(p,d) reaction was performed using the RCNP
Grand Raiden with proton beams at 200, 300 and 400 MeV.

» 160(p,d)1°0O: Ratios of the cross sections for positive-parity

excited states to that of the ground state increased by a few
orders of magnitude with increased momentum transfer.

» The enhanced cross sections at higher momentum transfer
may indicate a direct evidence of the tensor force.







Pion exchange on different scale
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Pion exchange on different scale
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