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Pol.d Beam Experiments at RIBF

¢ Physics Subjects :

- Study of Three Nucleon Forces via Few Nucleon System
* 3N Scattering
—dp elastic & breakup reactions
—dp — 3He + y radiative capture
e 4N Scattering
—d+d — d+d
— d+d — p+n+d etc.. (breakup)
— d+d — *H+p /3He+n
— d+d — “He+y radiative capture

— Short-Range Part of the NN Tensor Interactions
 SHe(d,p)*He

- etc..




=1k ( Three Nucleon Force )
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2 7 AIATID =KD

EEH—EREDO={KH 1957)
= Tucson-Melbourne (TM) 3NF
= Urbana —-IX 3NF
= Brazil, Texas, Ruhr, etc.
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» Low Momentum Expansion of ©t/V Scattering
» Cut-off /NTA—4% AL H OEREIRILF—
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BH-ER 0 —1.15 0 —0.29
™™ 1.13 —2.58 1.0 —0.753
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A. Akmal et al., PRC 58, 1804(°98)
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Picture of 3NF Effects in Nd scattering
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p-d elastic scattering at 70 — 250 MeV/A

50.00

= Discrepancies between the data and

the calculations based on 2NF only
- Backward angles

- Large as an Energy Increases

= 3NF Effect ?
- Agreement is improved by 2n-3NF
- but not enough at higher energies

/dQ [mb/sr]

I NN Only (CD Bonn, AV18, Nijmegen LII) % 050l

BN with TM99 with 3NF
————— With Urbana IX 3NF




do/dC - g0 to higher energies K. Hatanaka et al. PRC 65, 034003(2002);
Y. Maeda et al. PRC76, 014004 (2007)

p-d | n-d elastic scattering at 250 MeV
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do/dC - g0 to higher energies K. Hatanaka et al. PRC 65, 034003(2002);
Y. Maeda et al. PRC76, 014004 (2007)

p-d | n-d elastic scattering at 250 MeV
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NN+3NF calc. still underestimates
the data at backward angles
by 50 %.




do/dC - g0 to higher energies K. Hatanaka et al. PRC 65, 034003(2002);

Y. Maeda et al. PRC76, 014004 (2007)

p-d | n-d elastic scattering at 250 MeV
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do/dQ [mb/sr

50.00

Lorentz boosted NN potential
into CM system of 3N

Kamada et al. PRC,66,044010('02)
Calculations by Witala et al.
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NN+3NF calc. still underestimates
the data at backward angles
by 50 %.

Relativistic Effects :

only visible at very backward angles




do/dQ2 : go to higher energies

Y. Maeda et al. PRC76, 014004 (2007)

p-d | n-d elastic scattering at 250 MeV
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Kamada et al. PRC,66,044010('02)
Calculations by Witala et al.

NN-+3NF calc. still underestimates

the data at backward angles
by 50 %.

Relativistic Effects :

only visible at very backward angles

K. Hatanaka et al. PRC 65, 034003(2002);




K. S. et al. PRC 65, 034003(2002); PRC 70, 014001(2004)
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What we are missing?

Further ingredients of 3NF
@ p—p and ni—p exchange 3NF

@ many A-contributions with st-rings
e.g. 3m-rings with A-isobar excitations

(TIllinois Model)
@etc...

Treatment of Relativistic Effect

New Nuclear Potential
@ Chiral Effective Field Theory etc...
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pd andnd Elastic Scattering at 65—400 MeV/A
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- How to switch from

“RRC-IRC-SRC” mode to “RRC-SRC” mode ?

- No magnets/device for IRC-bypass beam line.
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- How to switch from

“RRC-IRC-SRC” mode to “RRC-SRC” mode ?

RIBF (- June, 2008)
i~ RRC

- No magnets/device for IRC-bypass beam line.
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Optics : Calculated by Fukunishi
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