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Hadron photo-production at SPring-8

v Photon beam is complementary to © beam for studying hadron.

- Polarization observables.

- Study of the excited hadrons with small =N coupling.

SPring-8
(Super Photon ring - 8GeV)
@ Hyogo, Japan

LEPS
(Laser-Electron-Photon facility at SPring-8)
-Hadron photo-production

by Backward Compton scattering method
-E,=13-29GeV (W=182-252GeV)




Backward Compton scattering
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LEPS facility (1999 — 2021 )

Time-of-Flight

LEPS experiment
Spectrometer for the charged
particle at forward angle(<15deg)

o /

Experiments at SPring-8

>

Extension of the
tagged region:
E =15—29GeV

l
E,=1.3—2.9 GeV

Intensity:
UV 2*106cps
DUV 2*10° cps

l
UV <107 cps
DUV ~10° cps
(multi-Laser
injection,
pulse laser system)

LEPS?2 facility (2013 -)

-

Dr. T. Nam’s talk
from 16:30

BGOegg experiment

EM Calorimeter composed

of 1320 BGO crystals.

o

LEPS2-solenoid

experiment

Large spectrometer system
for charged/neutral particlﬁ




LEPS2 spectrometer 6/15

* Charged particles tracking:
N Acceptance : 7 — 110 deg
\\ Side: Time Projection Chamber (TPC)
e Forward : Drift Chamber (DC x 4)

Barrel RPC

o *y-rays
\‘\\. Acceptance : 40 — 110 deg

Barrel-g 15t — 3 layer (Full : 4 layers)

ee veto

Forward RPC | * Particle Identification (p/K/x)
' Side: Barrel Resistive Plate Chamber (RPC)

VPveto Middle ; Aerogel Cherenkov Counter
Forward: Forward RPC
Barrel y Detector * We started taking physics data from 2021.
Target in SC 2021 Oct. —
- LH, : ~1.5 X 10! photon on target.
~80 co_l!a_borators in total _ LD, : ~4.0 X 102 photon on target.
20 facilities from 5 countries.




Particle identification at LEPS2 in LH, data
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Physics events

Tagged in missing mass
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Physics program of LEPS2 solenoid experiment

LH, target \

* Study of property of A(1405)
v +p 2> K'+ A(1405)
* Search for Meson-Baryon bound state (pA) Ref) Phys.Rev.C 79 (2009) 025209

K y+p > A(1930) 2 p ntr /

LD, target \

* Search for penta-quark

y+n 2> K +0", 0" 2 K +p

* Search for the Mesonic nuclei

y+d > Kpp+ KO

K y+d—=>n’n +p/n J




Exotic hyperon: A(1405)

>(1385) : qqQg
A(1405) : ggg? meson-baryon molecular state? qqqqq?
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y +p 2 A(1405) + K** reaction

veparity filter with linearly polarized photon couple to higher pole :ﬁ;‘_’ (1=0)
Pol. planeof y L decay plane (K* —Kn) = .
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Phys. Lett. B593, 75 (2004)
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Detection of A(1405)

o' TPC

—— o™ |O

A(1405)\“\ S s+ 50 O‘" KO Ko, o gL
\ = A _ ©Ov

%
W,
1, ,‘\
)
o
, Vi
~ o
. . > ¥
17 - g
y . =
ol N 7 l
+ = U A
- ) L] p N
- =
H’ .

- . — ! §
A(1405) < i

,
2(1385)\‘\ s s+ A 7

Y4 detector system for
29 ° mode can be used to identify A(1405) charged/neutral particles.

— | EPS2 spectrometer




@' search results LEPS vs CLAS
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@' search at LEPS?2 14/15

Y¢ The observation of the penta-quark state in charm sector
was reported by LHCb group. Ref) Phys. Rev. Lett. 122 (2019) 222001 LEPS:
P.(4312) *, P(4440) * ,P(4457) * in invariant mass spectrum of J/%¥ +p y+n 2K+ 6
2> K*+n
In the strangeness sector, the situation is still controversial.

—Clarification at LEPS?2. * Fermi correction technique (MMSA)

* Search in the M (nK*) ~MM(y,K")

3 * Large background from ¢ 2> K*K-
%1,45' w K~
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Summary 15/15

* In the LEPS2 at SPring-8, a highly polarized photon beam (E,=1.3 - 2.9 GeV ) Is
available via backward Compton Scattering.

« LEPS2-solenoid detector system is sensitive for both charged and neutral
particles with a large acceptance.

« LEPS2-soleonoid experiment started taking data from 2021.

 Physics motivation of LEPS2-solenoid experiment:
- A(1405)
* Pentaquark ©*

« LEPS2-solenoid gives us many opportunity studying excited hadrons.
Any ideas are welcome!



