Possible signature of tensor interactions
observed via (p,dN) reaction

TERASHIMA Satoru
Beihang University

RCNP-E443 Collaborators

N. Aoi, Y. Ayyad, P.Y. Chan, M. Fukuda, H. Geissel, C.L. Guo, E. Haettner, A. Inoue,
T. Kawabata, X.Y. Le, Y. Matsuda K. Matsuta, M. Mihara, K. Miki, T. Myo, H.J. Ong(RCNP),
K. Ogata, A. Ozawa, D.Y. Pang, W.W. Qu, H. Sakaguchi, B.H. Sun, A. Tamii, J. Tanaka,

D.T. Tran, |. Tanihata(Beihang/RCNP), S. Terashima(Beihang), H. Toki, T.F. Wang, L. Yu,
J. Zenihiro, G.L. Zhang, L.H. Zhu

Beihang University, RCNP, Osaka University,
Kyoto University, Tsukuba University, RIKEN , GSI

INPC2016 Adelaide



=0) [fm®]

nst(k,K

=0) [fm®]

nst(k,K

-0)

0) / Ner(k,K

nst(k,K

Isospin at high momentum transfer

1 OZ AVSE' S=0,T=0 ».\ S=0,T=1 S=1,T=0 S=1,T=1
o mooell N\ |2X emoos \\ B o0l Reduced effect of tensor
10 @=0.20 N @=0.20 \, =020 — =020 | ] ]
10° \ N ~ interaction predicted at around
o \ ~J N\ 1.8 fm™* for T=1 state
\ ] ~ N,

0@ ®) \/ © @ W
itso s-oro s s+ | This region is really important
10 o e ~ e | to pin down the effect of tensor
10° =020 {}F %X @ @=0.20 - @=0.20 . .
1o Interactions
12;3 (e )

0 1 2 3 40 1 2 3 3 4

T.Neff et al, PhysRevC92(2015)024003

1.0 . . .
& AVS' N3LO
o - on | pn
Zos6
S 0.4}
xn
<
z 021 pp/nn ] | pp/nn_]
< 00 (@) (b)

0 1 2 3 40 1 > 3 4

k [fm™] K [fm™']



Previous experiment
with triple coincidence using electron probe
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Previous experiment
with real photon
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Similar channel with deuteron knockout
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(p,d) reaction at high-momentum transfer

* Use the neutron pick up reaction at large momentum transfer.
Forward neutron in (p,d) reaction is

equivalent to backward elastic - P;-P,=Pp
scattering of p+d, which is dominated p' f\] ; (Py)
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GRAF(Grand-RAiden Forward mode):
New beam line for low-background coincidence measurement

400 MeV
Proton Beam
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[RCNP-E443] (p,dp) and (p,dn) experiments
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Correlation of p,.. and Ex
‘HighBp’-'0 MeV'-"20 MeV'-'40 MeV’

Inclusive spectra in CD,&H,O(p,d)
'“C[D](p,d) .
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Excitation energy spectra of (p,dp)
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Clear peaks can be seen with
moderate energy resolution of 1.6 MeV [FWHM]




Strong suppression of T=1
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How we can understand
=1 suppression
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Possible signature of tensor-force effect.
INPC2016 Adelafdan also be examined via reduction in n-n pair



**O(p,dn)

First observation of neutron-neutron pair at high momentum
near 2 fm.



[RCNP-E443] (p,dp) and (p,dn) Experiments
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Comparison of 1°O(p,dN)@15°
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Spectra difference in *O(p,dN) @15°

Counts/0.5 MeV

3000

500

N

50(p.dn)™“O

-20 0

20 40
Excitation energy of residual (MeV)

INPC2016 Adelaide

Direct comparison
with ToF method for
both proton and neutron

With Similar Resolution
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High momentum component
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Summary and Perspective

Coincidence measurements with high-momentum one-neutron (p,d) reaction
at forward angle have been performed to study effect of tensor interactions
in 12C and 1€0.

In (p,dp) channel, several peaks corresponding to bound states can be
resolved and their relative amplitudes are different from low energy
experiment by deuteron knockout reaction.

High-momentum neutron associated with pn pair with S=1 and T7=0, which is a
signature of the effect of tensor interactions, is strongly favored compared to
the one with pn pair with $=0, T=1.

High-momentum neutron associated with nn pair has observed for the first
time in 120 via (p,dn), clear difference from (p,dp) is seen.

The results indicate possible signature of tensor-force effect.



Thank you for your attention
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Sharing energy spectra °O(p,dp)
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No. of Events

The T=1 excited state Is not excited
at high-momentum transfer.
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energy and timing response

B-pulse height plot of all four-blocks
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BAND-Block

6x6x9 cm3 Plastic scintillator block behind thin plastic veto
Gamma insensitivity
Higher rate tolerance
[> 100 kHz/det@20 nA, actual condition]

e Moderate resolution

% [<3 % for higher energy proton around 50 MeV]

- and neutron detection capability
[(p,dn) channel]

proton/neutron
(ADC-TDC/TDC)

74

INPC2016 Adelaide 24



