SPr'ins-:B
Quarks and Hadrons at SPring-8

A. Titov
Part | JAERI/JINR

Vector mesons (¢,m,p)-meson and QCD
®*-pentaquark physics
Parity non-conservation in photo-nuclear processes

Part 11
Concluding Remarks

A. Titov, Quarks and Hadrons at SPring8. SPring8, 11/24/2004



SF"r'insi 8

Part |

Hadron Physics with Polarized Photons
at Spring8

A. Titov, Quarks and Hadrons at SPring8. SPring8, 11/24/2004



SPring-._8
@ (|)-meson photoproduction and QCD
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<>
=22 »(azimuthal angle) distribution
(as a tool for double spin-flip processes)
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@ Vector Meson Decay Distribution
Depends on the Production Mechanism
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SPW@ d-meson photoproduction
and hidden strangeness
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Beam-target asymmetry and exotic processes with
unnatural parity exchange (ss-knockout)
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O+ — photoproduction at Spring-8

The reaction yn - 0 K-,

LEPS Collaboration. T.Nakano et al. where ®" — nK*

Phys. Rev. Lett. 91, 012002 (2003) (LEPS)
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=> Hidden strangeness and ®*— pentaguark

N(3q) Y N(5q) O+

N = 1-a? N(3q) +a N(5q).

+ 2
2z<<I\|I\|K| |K(?>Z ! <NK |®+>2 Lo e &1 Mev;

a

2 _2 ] - ’
o ~ 10 A.T., Hosaka, Date’,Ohashi, PRC,70,’04

A. Titov, Quarks and Hadrons at SPring8. SPring8, 11/24/2004



SPM(_QB Coherent A*(1520) and @+ (1540)
photoproduction from %euteron
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Main processes
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Invariant mass distribution
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Spin observables? Beam asymmetry
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Nakayama & Tsushima:
Phys. Lett. B583, 269(2004)

for the positive
parity of @ the beam asymmetry
IS significantly positive,
whereas for the negative parity of @*
beam asymmetry is significantly negative
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<=> Ambiguity of the production

mechanism
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~ <=3 Beam asymmetry at fixed Sj,Sf
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In real case ®*decays to NK
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STC =3 Thetriple spin asymmetry
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Parity Non-Conservation in Nuclear
Reactions

A — A*4>y/A,
yD —Np
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<> Parity non-conservation in NN
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=C =3 Experiment: study of parity doublets

PNC—-observable: asymmetry of circularly polarized photons
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C=> Experiment

constraints for PNC coupling constants
Haxton, Liu, Ramsei-Musolf, Phys. Rev. C 65, ‘02
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ST =3 Future experiment at Spring-8?

absorption of circularly polarized photons by
“parity doublets” (M. Fujiwara)
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5 Angular correlations in Nuclear

Fluorescence
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SPM@ Capture of thermal neutron by proton
(1) polarized neutron and unpolarized y
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SPMC.@B Deuteron photo-disintegration
(1) circularly polarized y and unpolarized deuteron
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Spﬂcniﬁeuteron photo-disintegration
circularly polarized y and unpolarized deuteron

©p oR—-C
7/1\ b —e ( 7/) or +0|
7’
PNC(Ey)

Oka, PRD 67 ‘80
f pnc
T

Khriplovich
/ Korkin, NPA 690 ‘01

>

1 30
E;/ — Ethr (MeV)

27
A. Titov, Quarks and Hadrons at SPring8. SPring8, 11/24/2004



EMEthr
1
35,43p, M1 So 351 Sp, El 3p,
(1 =0) I (1 =1) (I =0) (1=1)
1&% R n }/l{ 'S,
(1 =0) (1 =1) (1 =0) (1 =1
3c 3 3 3¢ .3 E1l 3
Sl+ [).I. El P012 Sl-l- D]_ P]
(l =0)/'.v (1=0) -, ' (1=1
M1
1P ’0‘ ..0’
L7 ML(z) .,
(I :O) ," M "0
" Ml(x) 3A 3
3 0’ Sl+ [)_I_
Py E>E; +1MeV

( I iTjtjv , Quarks and Hadrons at SPring8. SPring8, 11/24/2004 (I — O)



S e =3 PNC - Asymmetries in yD —.np reactions

M. Fujiwara, A.Titov, PRCG69, 2004
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Summary: we found a principle possibility
to obtain constraints for PNC coupling constants
using only the simplest nuclear object: np-system

E, —Ethr =0

iy
2 ¢ 2 4 6 8 10 12 U
f,-0.12h, -0.18 h,’

E, — Eghr ~10MeV

30
A. Titov, Quarks and Hadrons at SPring8. SPring8, 11/24/2004



SPr'ins-: 8

Summary

* High intensity highly polarized photon beam at
high energy Is rather useful for many problems in
hadronic physics and QCD

* Energy of 2-3 GeV has advantage for studying
exotics (@, N+*, ss, etc)

* Low energy high intensity, highly polarized
photon beam Is desirable for studying in nuclear
physics (PNC effects, nuclear exotic states etc.)
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