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Nucleon pick-up reaction( 1°C(p,d) &*°O(p,d) ) @ RCNP, Osaka
Configuration difference for 10 & 12C
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Configuration difference for 160 & 12C | Tensor selection rule:
56 AL=2, As=2, AJ=0
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Configuration difference for 160 & 12C | Tensor selection rule:
AL=2, As=2, AJ=0
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mixing of 2p-2h configuration mixing of 2p-2h configuration
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Nucleon pick-up reaction( 1°C(p,d) &*°O(p,d) ) @ RCNP, Osaka

Configuration difference for 160 & 12C | Tensor selection rule:
AL=2, As=2, AJ=0
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Experiments in RCNP



CI@ :’!t: ié@?iﬁ k*f:? H ST1 5 INTERNATIONAL 3YMPOSIUM ON

oy A

********* H IV ERIE.I
T

HIEH-RESELUTIDN SPEETHDSEDFH" &TEHSDE INTERACTIONS

Nucleon pick-up reaction( 1°C(p,d) &*°O(p,d) ) @ RCNP, Osaka

Configuration difference for 160 & 12C | Tensor selection rule:
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Nucleon pick-up reaction( 1°C(p,d) &*°O(p,d) ) @ RCNP, Osaka
Grand RAIDEN Spectrometer p/4p~37000
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DI, D2, DSR : dipole magnets

Ql, Q2 : quadrupole magnets
SX : sextupole magnet

: MP : multipole magnet
Focal Plane Detector FC1, FC2 : Faraday cups

Scancri"hg';
Chamber

Focal Plane Detector:
Two Plastic scintillator for AE & TOF
Two VDCs (drift chamber) for position and angle (x,dx,y,dy)
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Beam energy: 392 MeV/nucleon
Beam Intensity: 10 nA
Energy resolution < 150keV (Achromatic mode)
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Nucleon pick-up reaction( 1°C(p,d) &*°O(p,d) ) @ RCNP, Osaka
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Nucleon plck up reaction( 12C(p d) &%0O(p,d) ) @ RCNP, Osaka
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Among the ratio of cross sections of excited states (5/2+ & 3/2-) to ground state of 15O, stronger momentum dependence is observed for the 5/2+ state, which is indicated to be consistent with the effect of tensor interaction.
As long as ratio is concerned, 0o data and finite angle data are consistent with each other. Therefore reaction mechanism effect is negligible and we obtain the conclusion same as Ong, et. al.. 
By comparing the ratio of cross sections of ground state (3/2-) and excited state (1/2-) of 11C to ground state of 15O, respectively, we observed a difference in the momentum transfer dependence in 11C and 15O ground state, which is also indicated to be consistent with the effect of tensor interaction
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Which can be explained by wave functions that take into account of tensor interaction. (Momentum space wave function)
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Summary

O Tensor force Is the important part of nuclear force.

O Nucleon pick-up reaction is a good tool to probe the high-momentum component.
O We have studied the high-momentum neutrons in the initial gs-configuration by (p,d) reactions.

» Among the ratio of cross sections of excited states (5/2+ & 3/2-) to ground state of 1°0,
stronger momentum dependence Is observed for the 5/2+ state, which is indicated to be
consistent with the effect of tensor interaction.

» As long as ratio Is concerned, 0° data and finite angle data are consistent with each other.
Therefore reaction mechanism effect is negligible and we obtain the conclusion same as Ong,
et. al..

» By comparing the ratio of cross sections of ground state (3/2-) and excited state (1/2-) of 11C
to ground state of 0, respectively, we observed a difference in the momentum transfer
dependence in *C and °O ground state, which is also indicated to be consistent with the
effect of tensor interaction.

Summary
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Thus the conclusion of Ong, et. al. is valid (satisfied with 0o measurement).  
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WAVE FUNCTIONS

» The most important origin of the momentum distribution is the movement of nucleons in a
nuclear potential and typically expressed by Fermi momentum (mainly momentum below 1 fm1).

» The momentum distributions are also affected by the n—n correlations. One of the well-known
origins Is the short-range repulsion of the central forces.

» The tensor forces also give a characteristic range in the n—n interaction and make a large
contribution at momentum at around 2 fm=!.

n-n interaction

Tensor interaction

\ /\ nuclear potential /
‘ "/ | | | I
i / l 2 3 4

4/// Momentum [fm™)

\/ Single particle motion
~80 %

Theoretical Calculation
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