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Reorganization of LNS to ELPH

® | NS wasreorganized to ELPH.
Laboratory of Nuclear Science (LNS)
attached to Faculty of Science

J

Research Center for
Electron Photon Science (ELPH, Elphs Lab)
affiliated directly to Tohoku University

® Elphs Lab started operation from Dec.1, 20009.



Experimental apparatus at Elphs Lab
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Researches conducted at Elphs Lab

® Nuclear Physics
Quark Nuclear Physics
Penta-quark baryons
QCD vacuum
Condensed-matter Science
Very low-energy nuclear phenomena
® Accelerator Science
Beam Physics
Free Electron Laser
Super coherent light source
® Radio Chemistry
Radio activity in fullerene
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Single n photoproduction

obtained In previous experiments
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PTEVIOUS Eynerimental setup

SCISSORS IT :206 pure CsI Crystals
(1.57 str=12.5% of 4 )

16.2 X, for Forward 148 crystals Y + N — TI + X

13.5 X, for Backward 38 crystals

Psendosphere 55 cm Identification of | meson
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vy Invariant Mass Analysis
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s — N *(1670) = 7n
N —>nz'n



1600

1400 -

1200

400 |

200 f

L1 | | 1 1 | | | 1 1 | 1
100 200 300 400 500 600
vy Invariant Mass

PRI
700




e
@)
-
-

1400

1200

1000

Counts
o0
-}
-}

600

400

200F

)|

o)

n

VAN

00

1 | 1 | 1 AR L " L . L
200 300 400

500 600 700

vy Invariant Mass




EM Calorimeter FOREST assembly of detectors
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BG
282 lead scintillating fibers

7.2%@1 GeV
18 plastiec scintillators

10 SF-5 and 82 SF-6 lead glasse
4.9%@1 GeV
12 plastic scintillators
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FOREST data

2y Invariant mass distribution
Experiments restarted in 2009, equipped with full

AenBOBOrS. " 7° ~100k events/day
60000 —
: 50000§ . 1 ~20k events/day
E 0000 = detected with BG
> - for Ey>700MeV
§ 200001 Fast DAQ system
20000 — efficiency of 76%
10000 trigger rate: 2kHz
- / \__ .|, ,average datasize:
% 200 400 600 800 2 gkB/event

Myy (MeV)

BG: 2 neutrals, S3: O or 1 particle, Raf: O, Missing mass: nucleon
Data obtained in a 3 week run with a H2 target



] ] a subject
Assignment of chiral partners

IN the baryon sector: naive or mirror

® mMmirror aSSignment transformation
D. Jido et al. / Nuclear Physics A 671 (2000) 471—-480 479

~, of chiral partners
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Fig.2. Dominant diagrams for the yN — aryN. (a). (b) for the Born terms. and (c) for the Kuroll-Ruderman
type term. The 7N *N* coupling is in (a). and the 7NN coupling is in (b).
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naive or mirror assignment
IN the baryon sector

m— 7°np prediction by D. Jido et al.
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On going project (2"9 stage)

New detector construction

<reguirements for the detector>

To be made of single material of detector devices
with good energy and position resolutions

To have no dead region

To have fine granularity
good for neutron detection as well

Experiments at Sendai and SPring-8

<at Sendai>

mw — 72077p at the threshold region
<at SPring-8> with the new

_ y detector
MN'—n'p Inthenucleus



BGO-egg

~_ /”*‘ 350 BGO crystals
~_ 7 In hand up to now
Dec.25, 2009

1260 BGO blocks
1.82t Elphs Lab
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Does %S restoration affect the UA(1) problem?



Summary

® up to now
We observed a narrow baryon resonance N*(1670)
In the total cross section for the »d — mnp reaction.
N* shows up on the neutron, but not on the proton.
N* would be the first candidate for a pentaquark
with hidden strangeness in the anti-decuplet.

® research projects at ELPH
We aim to determine the spin and parity of N*(1670).
We started taking data with FOREST.
We also look into the coupling of N* with the proton
with high statistics.
Chiral symmetry in the baryon sector will be investigated
through the sp — z°np reaction.



Does %S restoration affect the UA(1) problem?
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Does chiral restoration affect U,(1) restoration?

® Search for the effect in nuclei

® In the experiment detecting n' mesons,
particles decaying from n' have to be weak
intferacting ones in the final state.

® Plan to measure n’ decay modes  branching
n' at rest in the nucleus ratio
via process n' — N’ 44.3%
P " " n’—ply 29.5%

n’—n'nn 20.9%

n —Yy 2.1%



U-spin conservation

EM interaction > "$Rémbers of a U-spin multiplet

U-
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