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Schematic View of LEPS Facility
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Backward-Compton Scattered Photon

8 GeV electrons in SPring-8 + 351nm Ar laser (3.5eV)
= maximum 2.4 GeV photon

Laser Power ~6 W =» Photon Flux ~1 Mcps
Ey measured by tagging a recoil electron = Ey>1.5 GeV, AEy ~10 MeV
Laser linear polarization 95-100% = Highly polarized y beam
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Setup of LEPS Detectors
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Missing mass spectra
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Differential cross sections
for n photoproduction
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K™ Decay Asymmetry
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K™ Decay Asymmetry
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S.1. Nam, A. Hosaka, and H.-Ch. Kim,
Phys. Rev. D, 71, 114012 (2005)
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S.1. Nam, A. Hosaka, and H.-Ch. Kim,
Phys. Rev. D, 71, 114012 (2005)

Production from Proton Production from Neutron
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b Large isospin asymmetry is expected.




Decay Asymmetry
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In K*p mode, an asymmetric distribution suggests an
Interference effect. The fraction of helicity-3/2
component was about 0.5.

In K'p mode, the helicity-3/2 fraction was around 0.6.
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Photoproduction of A(1520) from p/d
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A Large Isospin Asymmetry in ®* Production

A(1520) JP = 3/2-

Reactions | yp — K*A* | yn — K OA*
o ~ 900 nb ~ 30nb
do /d(cos 6) |Forward peak|[Peak at ~ 45°

Contact term O(p) 2ol = To be checked by
* Strong forward peak experiments

For ©: we expect o(p) << O(17)

July 7-8, 2007 WS_Heavy_Q 6




do/dt(t=-t| ) (ub/GeV?)

1

Bump structures around 2 GeV Iin some reactions
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" B
Differential Cross Sections of
Incoherent Production yp*—¢p
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Suppression is common for production from either proton or neutron.
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Experimental status

*Not seen in the most of the high energy experiments: The
production rate of ©*/A(1520) is less than 1%.

*Production rate depends on reaction mechanism.

*No signal observation in CLAS yp, KEK-PS (n",K), (K*,x*)
experiments.

*K* coupling should be VERY small.

*The width must be less than 1 MeV. (DIANA and KEK-B)
reverse reaction of the ®* decay: ®" 2 n K*

K coupling should be small.

LEPS could be inconsistent with CLAS yd experiment
(CLAS-g10).

«Strong angle or energy dependence.



Difference between LEPS and CLAS
for yn > K-®*study

LEPS CLAS
Good forward angle coverage <— Poor forward angle coverage
Poor wide angle coverage <— (Good wide angle coverage
Low energy <— Medium energy

Symmetric acceptance for K* and K- «— Asymmetric acceptance
M, >1.04 GeV/c? — M, > 1.07 GeV/c?
Select quasi-free process <+<— Require re-scattering or large

Fermi momentum of a spectator

K- coverage: LEPS: 0, < 20 degree

CLAS: 0,z > 20 degree



Quasi-free production of ®* and A(1520)

Ey=1.5~2.4 GeV
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spectator

*Both reactions are quasi-free processes.
Fermi-motion should be corrected.

*Existence of a spectator nucleon characterize both reactions.
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Results of A(1520) analysis

pK- invariant mass with MMSA: Fermi motion effect corrected.

No L "I'"'I""I""I""I""I'"'I_""_ .

> ) Structure with A width less than 30
g [ MeV/c? requirgs a physics process
g ; or fluctuation. -

g ol | 9 The total crosd section is ~1 pb,

which is consistent with the LAMP2

[ measurements.
40 -

[T

0 ' ‘
14 145 15 155 16 165 1.7 175 18 185 1.9
M(pK) GeV/c?

A(-2InL) =55.1 for Andf=2 ——> 7.1c
Prob(7.10) =1.2x107"
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Results of ®" analysis

nK* invariant mass with MMSA: Fermi motion effect corrected.
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I Peak position: 1.527+ 0.002 GeV/c?
- N ' Signal yeild: 116+ 21 events
_, | Differential cross-section: 12+ 2 nb/sr
pal

IPRC 79, 025210 (20009)

“The narrow peak appears only after Fermi motion correction.”
A(-2InL) =31.1 for Andf=2 ——> 5.2¢

Prob(5.25) = 2x10~
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M?(nK*) vs. M?(pK-)
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Next step

Probability of 1/5000000 may not be low enough.
"Extraordinary claim requires an extraordinary evidence."

High statistics data was already collected in 2006-2007 with
the same experimental setup.

Blind analysis is under way to check the ©* peak

The result will tell if the peak structure is due to
statistical fluctuations or not unambiguously.




LEPS2 Project at

SPring-8

Backward Compton Scattering

High intensity:
Multi (ex. 4) laser injection w/
large aperture beam-line &
Laser beam shaping
~10 "photons/s (LEPS ~106)
High energy:Re-injection of
X-ray from undulator
Ey < 7.5GeV (LEPS < 3GeV)

re-injected X-

Better divergence beam

=collimated photon beam

Different focus points for
multi CW laser injection

GeV p-ray

Inside
" > Outside
building - building

Large 4n spectrometer based on

o

BNL-E949 detector system.
Better resolutions are expected.
New DAQ system will be adopted.




Summary

1. LEPS is a Backward Compton gamma beam facility at SPring-8.
GeV y beam with high polarization is available.

2. LEPS detector has a good forward angle acceptance which is
complimentary to the CLAS acceptance.

3. LEPS provides essential information to understand production
mechanism of hyperons.

4. A new experiment with a Time Projection Chamber has been started.

5. Strong isospin dependence was observed in A(1520) photo-
production.

6. Evidence for new baryon resonance in n photo-production, which
may contain ss-component.

7. 5-c0 O*peak was observed in the nK* invariant mass at 1.53 GeV/c2.
New data set with 3 times more statistics was taken. Blind analysis
IS under way.

8. LEPS2 project is approved: 10 times stronger beam & 4n coverage.



