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SPring-8
(Super Photon ring-8 GeV)

Third-generation synchrotron radiation facility
Circumference: 1436 m s
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Laser electron Photon at SPring-8
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Tagging system

Tagging counter

Compton Scatterin g (SSD + Plastic Scint.)
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Trigger

* Photon requirement ~ about 30 Hz for 800 kHz@tagger

— Tagger hit
— No signal in charge veto Charge veto

AC

« C(Charged particle production Target

— Start counter
— TOF hit

e ¢ e veto
~ AC (n=1.03)
* p;<0.6GeV/c

Start counter



Reconstructed mass spectrum
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Physics programs

* Photo-production of ¢ meson near
threshold in the forward angles.

— Pomeron (multi-gluon) exchange > meson exchange.

— Search for additional multi-gluon (0 glueball)
exchange.

— Linearly polarized photons help to decompose
natural and un-natural parity exchange
contributions.

— Complementary to the SAPHIR and CLAS (Jlab)
experiments.



Cross section of Vector Meson Photoproduction
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FIG. 15. Energy dependence of p- (top) and ¢-meson (bottom)
photoproduction cross sections. The solid curves are the predictions
from our quark-nucleon Pomeron-exchange interaction. The dashed
curves are the predictions of the meson-exchange model discussed
in the text. The p-meson data (triangles) are from Refs. [35,36,44—
47], The ¢-meson data (squares) are from Refs. [41,44,46,48].

M. A. Pichowsky and T.-S. H. L
PRD 56, 1644 (1997)
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Data from: LAMP2('83),
DESY('76), SLAC('73),
CERN('82),

FNAL('79,'82), ZEUS('95,'96)



¢ photoproduction near production threshold

Titov, Lee, Toki Phys.Rev C59(1999) 2993
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Photoproducion by linearly polarized
photon

In ¢ rest frame (Helicity frame)
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At high energies...
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Decay angular distribution of K" in
Helicity frame
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K™ Photo-production
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A Photo-production with linearly polarized
photons.

SAPHIR and Jlab data indicate a structure in the
p(Y"), K*) A cross-section around W=1.9 GeV.

* Search for missing baryon resonances.

* Photon-beam asymmetry is sensitive to the existence of
the baryon resonace.

 Complementary to the experiment at GRAAL.



K™ Photo-production and Missing resonance

T. Mart and C. Bennhold, Phys. Rev. C61, (R)012201 (2000)
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Photon-beam asymmetry
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Photo-production of ® meson in u-channel.

, Yp -> op, E=1.68 GeV
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Photo-production of A(1405)

qqq state vs. meson-baryon resonance.

Big change of the decay width in nuclear
medium for the meson-baryon case.

— Chiral unitary model .

Need to identity the decay products (X)) to
study the medium effect.

Time Projection Chamber is newly constructed.



PLB455(1999)55

Chiral Unitary Model
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Fig. 2. Diagrammatic representation of tﬁeﬂmeson-bary(
state interaction in the yp - K*A(1405) process.

(dafuMy (2t Ger”)

ns

R ]

2.2

2.5

i1.G

c.q

Mass speciitiv farb. units)

K_TC,KOn,TCOA,TCOZO,T]A,T] ZO,TC+Z_,TC_Z+pK+E_9KOEO

b= =TET rp ——= E M B —
- i " -
| ‘_,-' /.l:’_';{'\ B, = | 7 Cak -
. NP .
L ATE R
P s ||'
L . o . i
N .
— . - N 1
e b
- A
~ - ,—‘; -
i e, (e}
— Fre=
— ——— S blacking
== Egileconsislenl pr_.pn
///—\
A
P 4 H
. 3
P | It S
o i
/"/:5;'/ /"E./ il
e - \ .
i - - -
I i '\,/J
1300 1350 TAo0D 1450 1500

WA anargy e



SO0

Counts

250

200

1520

100

20

K™ Photo-production

AL1118)

[

AL1520)

Zi11922)

|

A

ALT405Y =+
> An(~90%)

T(1385) =

d
> 31 (~100%)

1

1.2
Missing mass for ply,K* (Gev./c™)

1.4

1.6 1.8



Preliminary Analysis for
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Summary

 New photon beam facility in Japan.
— 2.4 GeV linearly polarized photons.

— Forward-angle spectrometer .
— Complementary to Jlab and GRAAL.

* Physics programs.
— Photo-production of § meson near threshold.

* Decay asymmetry measurement to separate various contributions.

— K™ Photo-production.
* Photon beam asymmetry sensitive to N* contribution.
— Photo-production of ® meson in u-channel.

* sensitive to N* and g nye-

— Photo-production of A(1405) in nuclei.

* Pin down the nature of A(1405).
 TPC to study the medium effect.
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