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1. Introduction
Purpose

¢ mesic nucleus by (y,d)
@ by N. Ikeno et al., Phys. Rev. C 84, 054609(2011)

1’ mesic nucleus by (y.,d)

® [n-medium n’ properties
= Information on Ua(1) anomaly effect
e Possible at photon facilities ?

e Formation by (y,p) and (p,d)

( Hideko Nagahiro, Satoru Hirenzaki, Phys. Rev. Lett. 94 (2005) 232503 )
( Kenta Itahashi et al., Prog. Theor. Phys. 128 (2012) 601-613 )

Improvements from N. Ikeno et al., Phys. Rev. C 84, 054609 (2011)
" m Distortion effect

m Elementary cross section

m Realistic a density distribution

m Recoil effect




2. Two-nucleon pick-up reaction for 61.i target
by effective number ( N.¢) approach

i

°Li has well-developed cluster structure of a-+d

] formation cross section
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\_ Yy,  a-d relative wave function W
— : Elementary cross section .
(dﬂ) y " | I' : width of n’-meson bound states 2



2-1. Initial state: a-d relative wave function (2s bound state)
Probability of o+d cluster structure in°Li is reported to be 73%
( R. Ent et al., Phys. Rev. Lett. 57, 2367 (1986) )
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2-2. Final state: a-n’ relative wave function
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( H. Nagahiro et al., Phys. Rev. C 87, 045201 (2013) )

Vo = -50, -100, -150, -200 [MeV],
Wo = -5, -20 [MeV]
pa Realistic a density distribution
Gaussian expansion method by Emiko Hiyama
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2-2. Final state: a-n’ relative wave functio
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2-2. Final state: a-n’ relative wave functio
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2-3. Scattering waves X~ and Xd

2

Neft _Z‘/Xd Cbz T) @y, (r )LMX»}/—(’P)GZT

1. Distortion effect (DWIA)
Xa(r)x4(r) = €17 — €77 D(b, 2)

D(b,Z) = exp [—%TN/ PBLi(b; z’)dzf . %
OyN — 0 [Hlb]
oggn = 60 [mb] (taken from o,q in PDG (2012))
2. Recoll effect
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) 614
correction factor

( the same prescription as in T. Koike, T. Harada, Nucl. Phys. A 804 (2008) 231-273)



2-4. Elementary cross section Y n’
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wd . proton-neutron relative wave function in deuteron

by Bonn potential

( R. Machleidt et al., Phys. Rep. 149, No.1 (1987) 1-89 )
q : momentum transfer in deuteron rest frame
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(J. Weild et al., Eur. Phys. J. A 11, 371-374 (2001) )



2-4. Elementary cross section Y n’
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1q(r) 1 proton-neutron relative wave function in deuteron
by Bonn potential
( R. Machleidt et al., Phys. Rep. 149, No.1 (1987) 1-89 )
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2-4. Elementary cross section Y n’
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2-4. Elementary cross section Y n’
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2-4. Elementary cross section Y n’
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3. Result of n” mesic nucleus formation reaction

3-1. Incident y energy and momentum transfer
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3-2. InC|dent Y energy dependence
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3-3. Formation cross section of )’ bound state "o = —5[MeV]
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3-3. Formation cross section of n’ bound state o = —5[MeV] ' Red Lines
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3-3. Formation cross section of n’ bound state o= —5[MeV]
E. =1.46 [GeV]
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3-3. Formation cross section of )’ bound state "o = —5[MeV]
B, = 1.55[GeV]
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4. Summary
Purpose of this work

Formalism
» Effective number approach
> Improvements from N. lkeno et al., Phys. Rev. C 84, 054609 (2011)

m Distortion effect ‘ Formation of ¢ mesic nucleus ’
m Elementary cross section

m Realistic a density distribution

| m Recoll effect

Numerical results

» Formation of the n’ mesic nucleus in recoilless kinematics is possible
» Formation cross section

 Peak height is smaller than 0.01 [nb/sr MeV] for almost all cases
« Larger cross sections at £, = 1.24[GeV] than other energies considered here
» The bound 1’ states form well-separated peak structures in the spectra

19



Discussions

> Effects of the deuteron form factor
Large effects for the formation cross section of ” mesic nucleus

ele
= For larger E., (j—g) decreases at 6,4 =0

= Experiments with photon energy
around 1’ production threshold ( £, ~ 1.2[GeV]) could be better

< L

» Incident photon energy

« for larger elementary cross section
» for recoilless kinematics ( £, ~ 1.46 [GeV])
are different !
= We need to consider optimum incident y energy

Future plan

» Discussion for the feasibility of the experiments with experimentalists
( Ishikawa, Fujioka, ...)
» Systematic theoretical calculations
» Optimum condition determination
> ...





