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A(1405) : meson-baryon molecular state?
J?= 57, I=0, Myq4051¢ Mgbary , lightest in neg. parity baryons

1.0 -

-
-
-
-
s
F/ ’
-
-
aal o PR PR | B | [ —

1360 1380 1400 1420 1440 _
M_s [MeV] 0 360 2 ImJ[z]

0.5

A(1520), 3/2-
~ KN(1432)
>+(1385), 3/2+ A: 1405 :, 1/2 Tt
-27 MeV
2(1192), 1/2*
A(l1116), 1/2*
L A_(_1405)///“‘\
[y sny s N KN — 3 KN _ ﬂ;\
._ ITI @@ 7
:' //' \‘\“ e \ o -15

=1

A

Eur. Phys. J. A42(09)257 ChU model, T. Hyodo



A(1405) : meson-baryon molecular state?
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Non-resonant S-wave, |=1

>°(1385) P-wave, 1=1
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e 8GeV electron

e Intensity is 100 mA.
Circumference: 1436 m
62 beamlines




|_aser Electron Photon beam

8 GeV electron

Backward-Compton
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Cross section(Energy spectrum)
35
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Linearly polarized photons

Linear Polarization

Polarization of photon beam is calculated
by using photon energy event by event.

351 nm
257 nm
7 tagged
r ﬁ
0 05 1 15 2 25 3
Ey(GeV)

Polarization %

[
S
O

o
(=)

o)
O

I
O

20

351 nm
- 257 nm
B 2 tagged 5
0 05 1 15 2 25 3
Ey (GeV)

11



LEPS spectrometer 100iny
— forward acceptance +20°in X

Aerogel Dipole Magnet MM s . TOF wall
Cherenkov (0.7 T) e i (o
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Recent publication:

®Measurement of Spin-Density Matrix Elements for ¢-Meson Photoproduction
from Protons and Deuterons Near Threshold.

W.C. Chang ef al., Phys.Rev.C82:015205,2010.

®Near-Threshold A(1520) Production by the y p + A(1520) Reaction at Forward K*
Angles,

H. Kohri, et al., Phys. Rev. Lett. 104, 172001 (2010)

®Measurement of the incoherent ya-@pn photoproduction near threshold,
W.C. Chang, M. Miyabe, T. Nakano, ef a/., Phys.Lett.B684:6,2010
®Backward-angle n photoproduction from protons at £=1.6-2.4 GeV,

M. Sumihama, ef al., Phys. Rev. C 80, 052201(R) (2009)

®Near-threshold photoproduction of A(1520) from protons and deuterons,

N. Muramatsu, J.Y. Chen, W.C. Chang, ef al., Phys.Rev.Lett.103:012001,2009
®Evidence of the ©* in the yd - K*K-pn reaction,

T. Nakano, N. Muramatsu, ef a/., Phys.Rev.C79:025210,2009

®Cross Sections and Beam Asymmetries for K*X™~ photoproduction from the
deuteron at E\', =1.5-GeV - 2.4-GeV,

K. Hicks, D. Keller, H. Kohri, ef al., Phys.Rev.Lett.102:012501,2009
®Photoproduction of A(1405) and 2°(1385) on the proton at E, = 1.5-2.4-GeV,
M. Niiyama, H. Fujimura, ef a/., Phys.Rev.C78:035202,2008
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Analysis

Spectrum of A(1405)

v p > K A(1405) > K* 17 >

missing mass spectrum of y(p,K*) X

counts(/0.010GeV/c")
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A(1405) Spectroscopy via the (K-,n) reaction on Deuteron

K- d Missing Mass (Y*) Spectrum in d(K-,n)
O > C’ w/ ldentifying the final state. w
ok & :

" TOF~15m
CDS
(Solenoid Field 0.5T)

eam Sweeper
(Ushiwaka)

K- Beam Spectrometer
(K1.8BR-D5)
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Events/0.00625 GeV/c2

60 |
50 |
a0 |
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10 |
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Study of O (yd->K-K*np)

5ﬂ| Eiz

M(nK*) GeVic?

yn 2 KO 2> KK'n

Peak position: 1.527 +0.002 GeV/c?
Signal yeild: 116+ 21 events
Differential cross-section: 12 + 2 nb/sr

PRC 79, T.Nakano et al., 025210
(2009)

Higher statistics (3 times)
in data taken in 2006-7.
Still under analysis.
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" 4
Schematic view of the LEPS2 facility b

Backward Compton Scattering 10 times high intensity:
Q/ electron Multi laser injection &
Recoil electron Laser beam shaping
~— (Tagging) (future possibility:

Re-injection of
X-ray from undulator)

Laser
LEP
(GeV y-ray)
r | \09 o
rOolb V- Py
Best emittance Nl ° 8e®

(parallel) beam _-- oV
= photon beam

does not spre

VAW | P

oV
(o

Large 47 spectrometer based on )
BNL-E949 detector system. 74
Better resolutions are expected.

New DAQ system will be adopted
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How to get the high Intensity Photon Beam
We are aiming to produce one-order higher intensity photon beam :
LEP intensity > 107 cps for E <2.4 GeV beam (355 nm)
> 10° cps for E <2.9 GeV beam (266 nm)
m Simultaneous injection of 4-lasers [x4]
m Higher output power and lower power consumption CW lasers.
355 nm (for 2.4 GeV) 8 W—16 W, 266 nm (for 2.9 GeV) 1 W—-2 W [x2]
m Laser beam shaping with cylindrical expander [X2]

=

r ris
N A\ expande
* Electron beam is horizontally wide.
= BCS efficiency will be increased

AR-coated mirror by elliptical laser beam.
w/ stepping motor

|/ 400 um \|

UV lasers
(355/26

laser

Need large aperture of the laser injection line = reconstruct some BL chambers



| Ly’
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E949 Solenoid Magnet

size: ®5m x 3.5m
weight: ~400 t
Field: 1.0T

Targ
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Target and Vertex detector [
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Tracking system

®Side way tracker (TPC)
R = 500 mm (24-26 layer),

0 Gpy =150um, o, =Z2mm,
25

0

_70 ®Forward MWDC chamber(450mm)

50 5 40 3(5

"”/

A 5 *He+Ethane (X/X, = 1.1x1073)
o° 6 plane (x,x’, u(45) u’'(-45), y y’)
Gy =150um,
1. Om ®Barrel tracker
Cathode strip + Anode wire
Gpy = 2050um, G, = 2-3 mm
Y TOP

Hel ium bag
-~ 055D (Cylindrical+ Disk)
1.82n Double side strip sensor
G=335um,
-PID AZ< 1 mm at 6>20°

sideway: TOF (At =50 psec)
forward: TOP (quarts Cerenkov)
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Disassembling the E949 detector
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