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Workshop on LEPS/Spring-8
new beamline

M. Yosoi, RCNP < Kyoto

e Present LEPS (Laser-Electron Photon at SPring-8) facility

« Some experimental results and the present status

photon beam asymmetry for the K* photoproduction

¢ meson photoproduction

search for pentaquark ©*

210, 19 photoproductions with alarge EM calorimeter
- Hyperon resonance, A(1405) witha TPC

 New LEPS project
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Photoproduction Threshold
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Threshold region
of ¢(SS) meson
and
hyperon
resonances

Key words:

1. Forward angle
measur ement
Including O deg.

2. Polarization
observables

3. Strangeness
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1995.7 1st Workshop GeV

1996.2 RCNP
1997.3 First SR beam at Spring-8

1997.5 Workshop (quark-Gluon Nuclear Physics with Multi-GeV Laser-Electron Photons )
1997.10 Spring-8

1998.5 LEPS SP8/JASRI + JAERI + RCNP
1999.4 RCNP -~ RCNP
1999.7 First laser-electron photon beam

2000.3 Complete the LEPS detector system

2000.5 Start commissioning

2000.10 International Workshop LEPS2000

2000.12 physics runs with Lig.H, target - nuclear target, Liq.D-
development of EM calorimeter and TPC

2002.10 PANIC'02 ©™* 2003.7 Phys.Rev.Lett.
2004.7 International Workshop PENTAQUARK 04
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Backward-Compton scattering

Collision Recoil electron
< \ Z . SSD + Sc phodoscope
Tagging counter [_> ScFi + Sc phodoscope

8 GeV dlectron

36m

/0m

N

Laser light

a) SPring-8 ,.
SR ring

_ . Energy spectrum of

: b |

.'EBCS photons b) Laser hutch

Inverse Compton y-ray

c) Experimenta hutch
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TOF wall

e Target LH,, LD,, €tc.
* AC index =1.03
to regject ete pairs
e SSD 120um pitch
* DCs ¢ ~ 200 um
e Magnet 135 x 55 cm?,
( 35° x 15°)
B=0.7T
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Reconstructed mass spectra
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*TOF : RF signal - TOF wall, At =120 ps
Momentum : SSD, DCs, Tracking
Ap~6MeV/cfor 1 GeV/c K
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Photon beam asymmetry for the
p(y,KHA and p(y,K*)XO reactions

R.G.T. Zegers et a. PRL29,092001
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 Knowledge of N* and D* Isessential to

understand the internal structure of v K*
baryons. HELH N A"

« Many nucleon resonannces predicted by p/
guark models are still missing. Y(A, 20)

e Sofar, TN channel 2> KA or KX channel

4.0

- rOn W-1.9Gev | = SAPHIR data
—>D,;3(1895) resonance ?

_: ................... without Dy,
with D,

Recent CLAS data show more

T than one resonance !
28 Jul 2005 WS on LEPS/SPring-8 new beamline 10



Le,

N, — N
A and 29 events NV N“ =X P, cos(2¢)
2c cuts : contamination < 2% v . oh . . .
N, : normalized yield of K
2000 A(1116) photoproduction for
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beam polarization asymmetry
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¢ meson photoproduction
on protons near threshold

cf.) ¢ photoproduction from Li, C, Al, and Cu
has al so been measured

—> study modification of ¢ in the nuclear medium
(T. Ishikawaet a. PLB608, 215)
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: Pomeron exchange
B Y P, ©,0
]‘.
a Pomeron
£ o
p O uud
: Meson exchange
Y
| 1_7,N,0
p O 9
2 LSy Glueball exchange ?7?
LZEUS Preliminary
FEUS
Yo fined target
| 1 10 ] S 7
hep-ph/0302195,0211430 W,, [GeV] P C’ D uud
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1200
+W — i N .
ooolk K'K . Missing mass resolution
1000 | b c=10 MeV
800 P 800 | |nvariant mass resolution
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™ 400 L
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do/dt(t=-t| . ) (Lb/GeV?)

b (GeV?)

Differential cross section at t=—|t|mmb
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exp(t+t].))

min

Curve: Pomeron + Pseudo

scalar exchange model
(A. Titov et. al, PRC 67, 065205)

A peaking structureisseen in
do/dt near E,=2 GeV, which
has not been explained by
model calculation.

Smaller t-slope near threshold.
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& — KK~

K+ —
e f / | / Decay Plane // y
Y /\ /\ natural parity exchange (-1)’

/y V \// / | (Pomeron, 0* glueball,
K Scalar mesons)

Photon Polarization

—y
“ [\ N /rv e e |7
unnatural parity exchange -(-1)”

// V / (Pseudoscalar mesons rt,n)
K-

Decay angular Relative contributions from natural,
distribution of ¢ meson unnatural parity exchanges (U/UN)
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Forward angles; -0.2 < t+]t] ,,< 0 GeV?
0g TOT<EgS ?.173 1.973<E<2.173 around the
| ‘ 1.5 peak region
0.6¢ 1l of the cross
0.4, section
0.2 0-5¢
;0,‘““ %O n X Ko
2173<E<2.373 N 2173<E<2373 above the
1.5 peak region
1
* ~2 GeV peak :
0.5 mainly natural parity
o o S exchange
1 05 0,05 1 "0 oo o Need more data
above 2.4 GeV

* W ~ sin?0 : Helicity-conserving process is dominant.
 Natural parity exchange is dominant. (no energy dependence)
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Search for pentaguark 0%
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. Minimum quark content : 5 quarks 99999
 Quantum numbersof “Exotic” pentaguarks: not 3-quark

Theoretical Prediction of ®* D. Diakonov, V. Petrov, and M. Polyakov,
Z. Phys. A 359 (1997) 305
uudds (Chiral Soliton Model)
©*(1530)
/\ e Exotic: S = +1
N(T710) e Low mass:
/ \/ \ 1530 MeV
+(1890) e Narrow width:
VAVAVAN - e
ddssu uussd e Jr=1/2%

M = [1890-180* Y] M eV
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yn = @tK~ — K+K—n

Target: neutron in Carbon nucleus

Background level is estimated by a

fitin a mass region above 1.59 GeV.

Assumption:

* Background is from non-resonant
K+K- production off the
neutron/nucleus

e ... is nearly identical to non-
resonant K+K- production off the
proton

T. Nakano et al., PRL91, 012002

28 Jul 2005

=

M = 1.544+0.01 GeV
['<25MeV
Gaussian significance 4.6c

15| Ok
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=

Events/(0.02 GeVic?)

n

145 15 155 16 165 1.7 1.75 18

My, My (GeVic)
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LEPS new LH,/LD, data (Oct. 2002 — Jun, 2003)

Fermi motion is corrected to get the missing mass spectra
¢ exclusion cut is essential
Background is estimated by mixed events

+K - +K -
Y p—=>KK-p y N—>K+K-n
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O+ isidentified by K~p missing mass from deuteron.
- No Fermi correction 1s heeded.

Y e O
o / e / o

A(1520)
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Counlts

K p missing mass for A(1520) b

K-p invariant mass

[ L LA3

production from deuteron

BG: quasifree A(1520)
+ non-resonant K-p (side-band)

; Mﬂ+
T o |
T
1475 15 1525 188 LSTS L6 L62S "4 s s 15 16 165 17 115 1B
M(K p) GeV/el MMd(y, K p) GeVie?
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New Detectors

WS on LEPS/SPring-8 new beamline
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Main detector

L ead scintillating fiber

252 modules

Covered solid angle
2.08m (str)

0 : 30°~ 100°

¢ . 0°~360°

L ength of each module

22cm (13.7 X))

Angular interval (segment)

10 degree

28 Jul 2005

e Energy resolution

E JE

2
+0.10
%e :\/[5'2—0'1/0j +(4.4+0.2%)?

(6.8% for 1 GeV photon)
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2. TPC for Hyperon Resonances b

A*(1405) 2 *(1385)
i A(1405) : 3/2 A(1520)
_* heutren _.f 3-quark state
lﬂfgﬂ\.‘ J/,"# 1E|r;|:£\ ' "': or KN
5 .;:;l,, KN bound state ? 1/2 30 Me\f\(1405)
ﬂ \/
1 7 P “‘-..\
i \
| ]
o,/
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Recent experimental setup h

with TPC
A TPC(Time Projection Chamber) _ TOF Counters
is newly installed with a Dipole Magnet
superconducting solenoidal
Magnet (~2T)

Start Counter
Buffer Collimator

photon beam
g = -E - [TPC 33
~2. 4GeV Solenoid

Collimator

Up Stream e+e-
‘Veto Counter

Aearogel Cherenkoy,
Counter

Drift Chambers

0m 1m 2m im
| ] I | |
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Present status and prospect Le,

Short LH, run (2000-2001), Long LD>/LH> (2002-2003)

¢ photoproduction from nuclear target (Li,C,Al,Cu)
data taking completed in 2001, already published

pP(y,K.) experiment with gas Cherenkov counter
data taking completed in 2002

Experiment using the EM calorimeter with nuclear
target (CH,,C,etc)

data taking completed in 2003

Hyperon resonance study with TPC and
spectrometer for nuclear target (CH,,C,Cu)

data taking completed in 2004

now going on for the nuclear target
will start this autumn
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LEPS 2nd beam line
kickoff meeting

=

2005. 6. 8
SPring-8 LEPS
10
O ()
LEPS
JASRI
LEPS RCNP 2nd
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Beam line map of Spring-8
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e Beam upgrade

Energy
Intensity

Quality

e Detector upgrade

Scale
Flexibility
DAQ speed

e New physics

Virtual |aboratory

http://www.hadron.|p

28 Jul 2005

(http://www.hadron.jp/member/

user: newleps
password: DearNewleps )
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