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Laser Electron Photon facility at SPring-8

in operation since 2000
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Laser Electron Photon (LEP) Beam

8 GeV electrons in SPring-8 + 351nm Ar laser (3.5eV )

= maximumly 2.4 GeV photons (Backward Compton Scattering)
- E, measured by tagging a recoll electron = E >1.5 GeV, AE, ~10 MeV
- Laser Power ~6 W = Photon Flux ~1 Mcps
- Laser linear polarization 95-100% = Highly polarized y beam
Most of physics programs including photoproductions of ©*, @, hyperon,
... have used this photon beam.
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Photon Energy Upgrade

Maximum Energy of LEP beam

k —_ (Ee+Pe)klaser 4E62klaser
max Ee_Pe+2klaser me2+4Eeklaser
E.=7.960 GeV, m, = 0.5110 MeV/c?
Ar laser (351 nm) K ey = 3.53 €V = K, = 2.40 GeV
Deep UV laser (257 nm) K ooy = 4.82 €V = k., = 2.95 GeV

Laser Power ~1.2 W = y Beam Intensity ~200 Kcps

Entries 182597
z

b oo 25| | EP energy spectrum measured
I i / by tagging system

Physics possibilities have
been increased.
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LEPS spectrometer

Charged particle spectrometer with forward acceptance
PID from momentum and time-of-flight measurements
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Events

Particle Identification

Reconstructed mass K/Tt separation
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Time Projection Chamber

Geometrical acceptance can be expanded by setting TPC

In front of forward spectrometer.
1st TPC for nuclear targets : Physics runs for A(1405) photoproduction etc
2"d TPC for LH,/LD, targets : Being prepared for ©* photoproduction etc

PID by 15t TPC
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Summary of Collected Data

Dec. 2000 — June 2001 LH, 50 mm ~5x1012 photons
Photoproductions of @, A, 29, ... from proton
5 mm-thick plastic counter = 1st evidence of ©*
2001-2002 Gamma Exp. [w/o forward spectrometer]
Nuclear tgt exp. w/ forward spectrometer (A-dep.)
May 2002 — Apr. 2003 LH, 150 mm ~1.4x10%? photons
Oct. 2002 — June 2003 LD, 150 mm ~2x1012 photons
©* . #neutronx#photons in K*K- detection mode
(yn-0O*K- - K*nK-) =5xshort LH, runs
K-p detection mode (yd - ©@*A" - ©*Kp) is available.
Photoproductions of ¢, 2, ... from deuteron
2003 KV Exp. [AC - Gas Cherenkov to accept pions]
2004 1t TPC operated, C / CH, / Cu target
2005 3-GeV upgrade, C / CH, target w/ spectrometer+TPC 1
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The Nature of the A(1405) ?

uds g hybrid ? * SU@Q3) - singlet 3q state ?

sub-threshold ¥ 17 bound state ?

Nacher, Oset, Toki, Ramos

Phys. Lett. B 455 (1999) 55
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(do/dM;) (ub GeV")

* 3-quark state or KN bound state?

NA(1405) photoproduction

Chiral unitary model

= Different spectrum shapes between 12" & t2* channels.

— Modification of invariant mass distribution in nuclear matter.

* A(1405) and 2(1385) are not separated in MMp(y,K*).

55¢

45 F

= Need to detect Z - 1N to select A(1405) w/ large acc. TPC

v p— K* MB
s Ey=1.7 GeV

Voo — Sum of the 3Xrn channels
devided by 3.

Mi (GeV)
J.C. Nacher, E. Oset, H. Toki and A. Ramos, Phys. L ett. B455 (1999), 55

| — Free
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Setup of TPC experiment

TOF Counters

Dipole Magnet

Start Counter

Buffer Collimator

photon beam

~2. 4GeV

- Solenoid

Collimator

Up Stream e+e-
Veto Counter

Aearogel Cherenkoy,
Counter

Drift Chambers
0m 1lm 2m 3m 4dm
l I I | I
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Nuclear Target Data w/ TPC

e Vp-K*A(1405) - K21t - KPnTeeTt
Spectrometer TPC
« Different charge combinations (2*11¥) will be compared.

e Spectrum from nuclear target will be examined.
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f—(SU{3] symmetry cnnsideratiuns}

Jido, Oller, Oset, Ramos, Meilner. NPATZ25, 181 ('03)

The existence of the three poles in the scattering amplitude with / = () can be understood
in consideration of the SU(3) flavor structure of the meson baryon scattering,

Scatlering of octet meson and octet baryon
states ; ; . : ;
. . =T |
8R8=1@8 P, DI0G 0@ 27 rajeclories of the poles in the amplitudes oblained

masan_baryon by changing the SU{3) breaking parameter gradually
Elementary vertex (TW term) 250 Gy
| [ e (3 &
Y= _C”ﬁ {"‘r't - "fn} ap )y ulp) 200
Coefficient in SU(3) basis > N
= 15U
L'_f:'j - dlf—‘*ﬁ.[bﬁu :i|{-]:-[-]'| E,} T —+—disappear
1 B, 8, 10 I0 27 (Xn (=1}
£ 100
1, 8., & attraction ~&-1380
N : . 50 =0 —=-1680
27 repilsion (L) |

; 0
One singlet and two octets should appear ;agq 1400 1500 T P
after the unitary resummation, Re z [MeV]

Note that the singlet and the oclet states are lying nearby in energy and
what we see in experiment is a combination of these two resonance,

.1




A(1405) production in KN channel

e Radiative Capture of K-: K- p = A(1405) Y (Ramos, Oset,,,)
Large background from K-p > A 1
¢ KO exchange 1n t channel.
Y p =2 A(1405) K"
Small momentum transfer = Forward peak
K* decays into 3 Ttwith large opening angles.

p— —  A\(1405)
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Photoproducion by linearly polarized
photon

In KFrest frame (Helicity frame)

s
- Decay Plane //'y
r\ 7 if natural parity
' ; ‘ exchange (-1)”
Polarization K-
vector of y

K-

Decay Angular distribution

Decay Pland vy e

if unnatural parity exchange
-(-1)°
Decomposition of
 natural parity exchange
« unnatural parity

exchange



do/dt [mb/GeV?]
L

¢ photoproduction near production

threshold
' g Titov, Lee, Toki
,,,,,, o Phys.Rev C59(1999)
- 2993
N
R ONN Data from: SLAC('73),
5 Total Bonn(’74),DESY(’78)

P, : 2" pomeron ~ 0*
glueball (Nakano, Toki
(1998))

Decay asymmetry
— 0// —0 Un B Uun

4[]
0-// +0J-_ O-n +0—un

20
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relative contributions



Differential cross section at t=-|t| .,

“[t] i) (MD/GEV?)

do/dt(t

N

Phys. Rev. Lett. 95, 182001 (2005)

=

0 SLAC(1973)

0 BONN(1974)

A DESY(1978)

o DARESBURY(1982)
# SAPHIR(2003)

® This work
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Polarization observables with linearly
polarized photon
¢ meson rest frame

K+ s
e ’ / / / Decay Plane // Y
Y /\ /\ 4 natural parity exchange (-1)-
// \/ \// / / (Pomeron, Scalar Glueball,
K-

Scalar mesons)

s
A A 7%'@ Decay Pare|
unnatural parity exchange -(-1)”

/V V / (Pseudoscalar mesons 1)

Relative contributions from natural,

—)
Decay angular distribution of @ unnatural parity exchanges

23
The same technique will be used to study  A(1405).



Decay angular distribution
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Curves are fit to the data.

No energy dependence, except for ¢ distribution.
Natural parity exchange is dominant.
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o/dt (ub

OSE \ O.SE \

\H‘H\ e L‘HH‘HH | || %MHH‘HH

® photoproduétlﬁnzfrjg)r% eiteton  “

o/dt (pb

: 15 ¢
 Coherent productlon% : 2w [§ 7 | 2273 GeY
~ 1 .
- d: isospin=0 No p egcofgcm eprocess |3 \\FD\
EXOtICS proceSS ma}E b? [ \ L1 ++§Lple LI g 0 E\ | d L1 ‘F##JJ L] ‘ L L]

- t dependence: strongly f%r\RﬂarH?p@aIQédOSO 0 01 02 03 04 09

2
due to deuteron form factor. 1(Ga) 1(Gev)
N> 15

Detection at forward ¢angle\is essexmral. Y v e ?
 |ncoherent productlo_?n ; \ n+m
| be aitcreric, |
q9) 01 02 03 04 05

between p(y,@) and n(y Y, e ®
TC Isovector = A(Tpp) = A(T[nnfGeV) BM
n:isoscalar = A(npp) =-A(nnn) n

Titov.,Lee, Toki, Streltsova
PRC, 60 (1999)



Decay Asymmetry in LD, data

Coherent production from deuterons t=[tn| > —0.1 GeV?2
1 | T ‘ T T T ‘ ‘ ‘ ]
150 0.8 |- % % ; % .
100 e i
0.6 [ } % .
50 - ¢ :
o - N

= 0 o” 04 | %} ; \&P&{ |

£100 - - Q\N\ .

8 75— LH2 0.2 Ethr ?R -
50 . - o :proton [LH , data] -
| - ¢ quasi-free enriched (MM>1.9 GgV)

| oo [ ° coherent enriched (MM<1.9 GgV)
T *\ T (N N N N AN N A NN NS B R R \4
18 19 2 21 1.6 1.8 2 22 24 26
MM ,(y,KK) (GeV) Ey (Gev)

Natural parity exchange is dominant for N(y,@N and d(y,@)d.
Decay asymmetries of p and quasi-free components are consistent.
Decay asymmetry of coherent component is higher than that of nucleon2.6



POUt

Counts/ 10 MeV

N
(&)

N
o
LI AL B

= N W b (6] (o] ~ [0} ©
O [T T T T T T T T

o

W
o
T

=
(&)
T

=
o
T

¢ photoproduction from nuclei

—
—e—

—— without Pauli blocking effect
———- with Pauli blocking effect

20 40 60

Mass number A

Yield (arbitrary unit)

1.2
11

POUt/ POUt(L I )
528

o
o

0.4
0.3
0.2

(b)

o

20 40 60
Mass number A

=+FH

(b)

— without Pauli blocking effect
———- with Pauli blocking effect

0

20 40 60
Mass number A

Phys. Lett. B 608, 215 (2005)

OZl rule - Total @-Vcross
section ch,NB should be
small.

If Uqus Is small, the cross
section from a nucleus,
Os,.."C+, IS approximately
proportional to the target
mass number A.
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(b) P
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The data indicates large
0B 4 and/or large in-
medium modification of &7
meson.



Study of p(y,KH)A,Z’ reactions

*Available data is not sufficient
to fix models and draw
conclusions on the reaction
process and presence

of ‘missing’ nucleon resonances
e.g. D,5(1900)

Saph ilr ? . inew sapn'm data

o old data

1.6 1.7 1.8 L9 2.0 2.1 22
W{GeV)

]

Measurement of additional observables
IS needed:
At LEPS/SPring-8 :
«Single polarization observables
*Photon polarization asymmetry (%)

do _do
dQpro, dQ

[1 +2P cos(qu)]

*Recoil polarization
*Double Polarization observables
sBeam-recoil asymmetry
*Cross sections:
*Forward angles (t . >t>-0.6)
(t-channel K/K* interference)

28



do/d cosO,,,, (1b)

Differential cross sections [LH, target]

e Resonance structure at W=1.96 GeV in yp - K*A : D,5(1900)
« Large contribution of t-channel K/K* exchange in yp - K*A
e Small enhancement at W=2.05 GeV in yp - K*2%: P,,(1910) A* ?

®:LEPS :
A 1 CLAS 15
0:SAPHIR ¢

-

‘ e B
— Isobar + \:Q* C0s0, ,,= 0.85
Regge model 54

(incl. resonance)

do/d cos®
o
(S]]

K+ K*exchange 2 m
(Regge model) Eg
1t
— K* exchange —gg
(Regge model) e




Beam Asymmetry [LH, target]

P,2cos(2®)=[N,~-N,J/[Ny+N]

Positive Asymmetries observed
= K*Y tends to go to the direction

in parallel to polarization N
vector. 2

=

Smaller asymmetries than 2)
Regge model §;
= s-channel resonance effect ? §

K + K* exchange (Regge model)

Isobar + Regge model
(incl. resonance)

R.G.T. Zeggers et. al., PRL 91 (2003), 092001
M. Sumihama et. al., PRC 73 (2006), 035214

YZ -
&

yp_’K+/\\

yo - K+20

W = 1.947 GeV

O, . | Lo
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L

W = 1.994 GeV

o
al
T T T T

.......
~
Y

[
W = 2.‘109 Gey

o
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W = 2.?80 Gey \
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Ccos®

c.m.

1
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Ground-State A and X~ Photoproduction

from Proton / Deuteron

* Hyperons are identified by K* missing mass

o Differential cross sections & photon beam asymmetry
— Missing baryon resonance which couples to KY (D3, ..

Meson exchange in t-channel (K, K*, ...)

25000
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15000
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A(1405)
|1 Z(1385)

LH, data
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50(1385)
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A (1405) LD, data
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‘1_8 |
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>~ photoproduction
from LD, target

Differential cross sections
Enhancement in K*X9 relative to K*Z-

around W=2 GeV = P,, A" resonance ?

2

1.5 |

O
O

do/dcosOcn (LLb)
o

(@) —
S wn = W

o p—
S w = W

[
= U NO

N O
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- ]
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2 21 22 23
Total Energy (GeV)

Kohri et. al., hep-ex/0602015
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[ + T 0.6 < cos®cm < 0.7

o
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- O

o
n

Photon Beam Asymmetry

1t
0.5
Blue : K*Z i
Green: K +30 0 F
Lines: Regge 1
model osfL ¢t - v s s
0 M%{V-{V‘/ﬁ//"/‘/‘
2 2.1 2.2 2.3

Total Energy (GeV)
Beam Asymmetries

e Large asymmetries in K*Z-

= K* exchange in t-channel.

« Large difference of asymmetries
in K- and K*>° channels.

= Inclusion of A* resonance ?
Or inclusion of additional effects ?



Pentagquark

The antiquark has a different flavor than the other 4 quarks.

uudds
0*(1530) D. Diakonov, V. Petrov, and M. Polyakov,
Z. Phys. A 359 (1997) 305.

N(1710)

/ \—/\ + Exotic: S=+1

¥(1890) e Low mass: 1530 MeV

/\/ \/  Narrow width: ~ 15 MeV

£(2070)« JP=1/2"

ddssu uussd
M =[1890-180*Y] MeV

33



Theory

*DPP predicted the ©* with M=1530MeV, [ <15MeV, and JP=1/2".
*Naive QM (and many Lattice calc.) gives M=1700~1900MeV with JP=1/2"

*But the negative parity state must have very wide width (~1 GeV) due to
“fall apart” decay.

Ordinary baryons /
Positive Parity? qa creation
*Positive parity requires P- \
state excitation. \

*Expect state to get heavier.

*Need counter mechanism. For pentaquark

diquark-diquark, diquark-
triquark, or strong
interaction with “pion”
cloud? \_ 34

Fall apart




First evidence from LEPS

Phys.Rev.Lett. 91 (2003) 012002

yn - K*Kn

hep-ex/0301020
L t t. t. S b t S 7\ [ ‘ [ ‘ [ ‘ [ ‘ [ [ I [ \\7
ow statistics : “—-=46 bu =3.2 I _ ]
JB S+B i CON |
15 |- 2
Tight cut : 85% of events are rejected N§ I ]
by the @exclusion cut. S | :
N 10 5
2 I ]
g | |
Unknown background : BG shapeis g ! |
not well understood. Events from a Weosp |
LH2 target were used to estimate it. S s -
Possible kinematical reflections .
O \i\ \\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\ \;'J'\‘\

1451515516 1651717518

. . . : MMCE - (GeV/c?
Correction : Fermi motion correction W ( )

IS necessary. 35



Time dependent experimental
status of O*

v+ d(n) reactions @ [erdc | [@]cabar @ edsa| | LePs-a2 @@ clas-d2

v+ p >pkKO @ [saPHIr @ |cLas g1t

Y+ p-onkKp CLAS-p BELLE

K+ (N)-pK? O N . i BaBar
lepton + D, A - p K0 -4

q
U
X\

O

prA- pKo+X i

p+p- pKO+3Z

@ rocus | waso/@

Other ©* Upper Limits

2002 2003 2004 2005

@ : Positive result

@ : Negative result
36




From Carl Carlson’s talk at Hawaii
pentaquark workshop

negative

evidence
pentaquark

Don’t give up so easily...
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©" searches with LD , target

eSearchin yd - K*K- X
eSearchin yd - A(1520) X
eSearch in yd - A(1116) X

*Near-term plan
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LEPS LD, runs

» Collected Data (LH, and LD, runs)
Dec.ZOOOﬂune 2001 LH, 50 mm ~5x10'2 photons
published data
May 2002 — Apr 2003 LH, 150 mm ~1.4x10'2 photons
Oct. 2002 — June 2003 LD, 150 mm ~2x10' photons

e #neutrons x #photons in K*K - detection mode
LD, runs = 5mm-thick STC in short LH, runs x ~5
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©* and A(1520) production from

deuteron
Hﬂ’%& ___________ %&m ___________ s
YK K Y K K
® e A(1520)-‘___v- ......
n P
n d p
> >
Pspec Dsp

40



Search for ©"in yn - K'K'n

*A proton is a spectator (undetected).

- Fermi motion is corrected to get the missing mass spectra.

- Tight @ exclusion cut is essential.

Background is estimated by mixed events.

Yp-K*Kp yn - K*Kn
200 7\ \\\\\\\\\\\\\\\\\\\\\\ \H:b\ T ‘ TT \15d7\ T ‘ T \7 > \\\\\\\\\\\\\\\\\\\\\\\ \‘w\ T ‘ TT \160‘7\ T ‘ T \7
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é e e
175 — — L _
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C\i 150 — — N
i % 80 ] ' :__' H _
Q 125 — ] ]
S 5
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8 100 + — 8 0 - B
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©*search in yd - A(1520) KN reaction

©+* Is identified by K- p missing mass from deuteron. =
No Fermi correction is needed.

K- n and pn final state interactions are suppressed.

If ss(1=0) component of a y is dominant in the reaction,
the final state KN has 1=0. (Lipkin)

A(1520)

" detected
42



A possible reaction mechanism

e« % can be produced by re-scattering of K*.

« K momentum spectrum is soft for forward going
N(1520).

p/n
n/p

A(1520)

L EPS acceptance has little

overlap with CLAS acceptance.

*Exchanged kaon can be on-
shell.

160

140

120

100

80

missing momentum

T T \HD\\

“H“‘Wbd“”“”i

0

Entries 3279

Mean 4403
L RMS 2407 B
- LD2 -
- [ Formation -
momentum ]
lﬂ
0.2 04 0.6 0.8 1 12 14 16

P GeVic 43



Event selection

K mass is smeared by Fermi motion. N\(1520)

(assumed proton at rest)
7\\\‘\\\ \\\‘\\\‘\\\‘\\\‘\\\ T T3 7\\\\ T T 7T T T “D\\\‘\\\\‘\ZO\O\‘\\\\ T T 7T
400 — — - V || Entries 12898
| | 600 — Mean 1.546
|_D2 data: i [ RMS 0.7268E—-01
350 — — : |
after selecting 500 |- LD2 -
*T | A(1520) ] : L |
. | S ect [ ] |
200 i inelastic events |

ol Yp-K-pKT %]

100 |- / . I /

i i 100 -
50 - L
0 | | ‘ | | | ‘ | | | ‘ | | | ‘ | | ‘ | | | 0 p (- ‘ L1 L1 ‘ L1 ‘ L1 ‘ Ll ‘ | | L1

L L L L L L L
0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1 4 1.45 15 155 16 1.65 17 175

MMp(y,K - p) GeV/c? M(K - p) GeV/c?
Select A(1520) in 1.50-1.54 GeV/c?

> calculate K -p missing mass
of yd - K- p X reaction



Background process

* Quasi-free A(1520) production must be the major
background.

e The effect can be estimated from the LH2 data.

' A(1520)

N K+

« The other background processes which do not have a
strong pK- invariant mass dependence can be removed

by sideband subtraction.
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Sideband subtraction to remove non-

resonant background

Ey> 1.75 GeV
o AN1520) |

250 — r
r 100 —

200 —

80 —

1 | L
507 60 —

100 20 I

20

0
1.46 148 15 152 154 1.56 1.58 1.46 148 15 152 154

M(K - p) GeVic? M(K - p) GeV/c?
1.50 <M(K-p)<1.54
1.45 <M(K-p)<1500rl1.54 <M(K-p)<1.59

G = - - 0.4-

156

- OA(15200

158
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BG estimation with two independent
sideband regions

146 148 15 152 154 156 158

M(K - p) GeV/c?

*Validity of the sideband method with E
smearing was checked by using two
independent regions of the sideband.

*Channel-to-channel comparison gives

mean=-0.04 and RMS=2.0.

Counts/5 MeV

70
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20

10 [

0

correction for
@ contribution \

T T T T TN ET NI = i I A el B s

I ol T = |
1.45 15 155 16 1.65 17 175 18

MMd(y,K - p) GeV/c?

MMd(y,K - p) GeV/c2
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K - p missing mass spectrum

> ] Excesses are seen at 1.53
R ] GeV and at 1.6 GeV above
= |
10 the background level.
v 80 > S
> g8 1.53-GeV peak: 15
O - & (in the 5 bin = 25 MeV) _ /
O ] S+B
- >
20 |- = I * * g
 w| =2
== &
(7)) —_
o L b e e e T e € 0 L ﬂ L ]
1.4 1.45 15 1.55 1.6 1.65 1.7 1.75 1.8 > L =
3 " 4 ﬁ 5 |
O | ,
MMd(y,K - p) GeV/c?2 w % FM# :
sideband + e
N\* ¥ T - VAT +

MMd(y,K - p) GeV/c?

sum
Normalization of A* is obtained by fit in the region of MMd < 1.52 GeV.
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Counts/5 MeV

Counts/5 MeV

K - p mlssmg mass In sideband regions

160

e % 1.45<MpK<1. 50
" #? 1.54<MpK<1. 59
y: ++ Wm 4
20 :# +M+v \\\\
01:}‘ | ‘J‘.45‘ “‘ ‘15““‘1‘.55 ‘ 16 - 165 ‘ 17 - 175 ‘ 18 10 Mev \/ *.
o | w 1 44<MpK<1.49 / aWway
: ; from the
= r m or ; A* region
w #f* 1.55<MpK<1.60" _ _
ol ﬁ M ] O©* formation cross-section by
"y % ; simple kaon re-scattering is
"ty th % small.
" ¢ WM*
o f" Lol Ll Ll ‘
MMd(y,K p) Gevic? A theoretical estimation by Titov

is small (nucl-th/0506072) .
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Search for yd -> A(1116) ©°

forward angle
detection

L / .
A(1116)
P -
n
p

1.5GeV <Ey<2.4GeV
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vd > A(1116) X

e e
K*
7000 LD2 i
- 2500 | .
6000 K+
. 2000 [ ]
5000 i il
a000 [ 1500 _
3000 | . ]
r 1000 |- .
2000 |
r 500 |- i
1000 | " ]
1.105 111 1115 112 1125 05 ‘o‘.z‘ | ‘o‘.4‘ | ‘o‘.e‘ | ‘oﬁs‘ - ‘1 T2 14
M(Tt- p) GeV/c? MMp(y,1t-p) GeV/c?

* ~100k A events are identified
in the deuteron data.

_ A(1116)

*The missing mass was
calculated by assuming a
nucleon at rest.
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Counts/5 MeV

400

350 |
300 |
250 |
200 |
150 -
I )
100 -

50 rm

0 [
14

MMd(y,TTp) spectra

1 1
1.45

MMd(y,Tt- p) GeV/c?

1 1 = ——
15 155 16 1.65

*Normalization factor for
LH2 data (green line) is 2.6.
-> No large p/n asymmetry.

* NO excess at 1.53 GeV nor
1.6 GeV.

*Quasi-free process can be
reproduced by free process.
- small effect from Fermi
motion.

eLarge cross-section
compared with A(1520).

*Missing Mass resolution is
worse.
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Remove ¢ background by rejecting
events with P ,<0.55 GeV/c

W

M(K*K") GeV/c?
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Counts/5 MeV

Remove high frequency fluctuations by
10-MeV Ey smearing
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50

30

20

10

near side: 1.48<M , <1.50 or 1.54<M,<1.56 _
far side: 1.46<M , <1.48 or 1.56<M,,<1.58  difference: far - near

preliminary
Counts/5 MeV
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Counts/5 MeV

LD, spectrum after ¢@exclusion

signal region: 1.50<M ,,<1.58
side band: 1.46<M ,,<1.50 or 1.54<M;<1.58

N*(1520): signal — side band
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The ©* peak and the bump at 1.6 GeV are
robust. and they are not associated with @ 55
events.



Counts/5 MeV

K - p missing mass spectrum (smeared)
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Near-Future Prospects on ©F

Take another data set with LD , target and the forward
spectrometer (exactly same as the previous setup)t  his year .
Photon beam intensity will be twice by injecting tw o lasers.
Basic test was succeeded.

2"d Time Projection Chamber is being prepared to increase

acceptance coverage. CLAS region can be covered.
RN y

Paladin Mode Locked UV Laser




Near-term plan

 MC based BG study and cross-section

estimation are in progress.

* Re-measurement with the same setup and
Improved beam intensity  was just started in June,
2006.

*Experiment with improved acceptance will start

In 2007 after installing a new TPC.
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New beamline at SPring-8

Motivation :
- Better kinematical coverage w/ better resolutions and energy extension
are desired for ©* studies.
- glueball, hybrids and many other physics possibilities can be explored.

e Higher intensities for precise measurements and exotics searches
(vs. LEPS intensity ~10° /sec)
- Multi-laser injection (=2 lasers w/ large apperture)
- Round electron beam
« Higher energies for heavier hadrons (vs. LEPS energy <2.4 or 3.0 GeV)
- X-ray injection by undulator

8 GeV 100 mA SR
laser ——

E, =100 eV
‘)\‘
E,<7.4GeV -1

electron beam 59



Moving BNL-E949 detector

« Large volume 4mtdetector to cover both charged particles and photons.
(vs. LEPS forward spectrometer. Gamma experiments were separated.)
 E949 detector — SPring-8 (Basic consensus has been obtained.)
In future, » J-PARC hadron physics and kaon rare decay
e.g. K'n- 05 K% - rp

F-COONTAR N0 FLITES 2 3 z mn; ”"mg;:E 1
photon 7 . YW 1 Tesla B-field
detectors =gmn 0 o I
- “: Ei ‘;: v _‘/nug!n i i)
8¢ oo \ — ) s / ey
ﬁ”mﬁﬁi‘,ﬁ‘\ R s == e
O E wen® Cylindrical detector
o Bl = =E=F= 7 === forthe measurement
:_ J”L e f-f'ﬁ;__.;.t_%:_-_-.. ._ of kaon rare decay
charged memem . at rest. l
artiCIe CERENTOT COUNTER _.: i e .i
P | 7 vz Usable as general

detection s s

BRiW CHAMBER &

purpose detector
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A Possibility of Schedule

Gathering collaborators in addition to LEPS group
Now we are requesting budget.
LOI will be submitted soon.
If budget is approved,
2007-2008 Construction & Developments of Beamline,
Exp. Hutches, Laser Injection System,
Forward Spectrometer, High Speed DAQ, ...
Moving E949 detector
2009 Hopefully starting the new experiment
Preparations for higher energy option
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