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Votivation

@ Constituent quark models predict N* states that have not yet been
found experimentally.

@ Model issue or experimental issue?
@ This states could couple more strongly to strange channels.

@ It is important to provide data to investigate the spectrum of baryon
(N* and A) resonances that decay into KY (Y = A or ¥) and not
Into m channels.

@ In particular, strangeness data on the neutron is scarce



Reactions on the neutron
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CLAS g13 Run Period
Circular (gl3a) and linear (gl3b) polarization

Photon energy range

0.8-2.5 GeV, 1.1-2.3 GeV

Triggers

Target
Liquid Deuterium (40-cm length)

About a total of 52 billion triggers
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CLAS: CEBAF Large Acceptance
Spectrometer

Torus magnet _ _
6 superconducting coils Electromagnetic calorimeters

Jeterson Lab Lead/scintillator, 1296 photomultipliers
CLAS Detector |

beam

Liquid D, (H,)target +
v start counter; e minitorus._

Drift chambers \

argon/CO, gas, 35,000 ceIIs§

road angular coverage

(8° + 140° in LAB frame)

* Charged particle momentum
resolution ~0.5% forward dir

CLAS is designed
o measure exclusive reactions
ith multi-particle final states

Time-of-flight counters

plastic scintillators, 684 photomultipliers / oL
Gas Cherenkov counters ]
e/n separation, 216 PMTs £
.E,Y - (20% = 95%) Ee .|

*Tagged photon beam with 3
energy resolution8k/k ~ 0.1% “F—% 3 5 o v e 7 v v e



Reaction yn — KY
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Experimental Analysis

- Quasi-free reaction: 7, K, n detected
>~ from Invariants mass

o from Missing mass



Reaction 7d — K
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photon \ /
o) =

Q~\
N
\.,‘
=
--< "
n

y

1-
'
. )

A
— 4




Experimental Analysis

- Quasi-free reaction: 7, K, n detected
>~ from Invariants mass
o from Missing mass

 Rescattering reaction: 7, K", p detected
n from Missing mass

y— from Invariants mass
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Experimental Analysis

Analysis strateqy:
PID cuts

. Fiducial cuts
Energy-loss corrections

Background subtraction



Charged part. reconstruction

Mass distribution for positives Mass distribution for negatives
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Charged part.reconstruction

AB — Bcalc = Bmeas (3‘0 CUtS)
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Charged part. reconstruction

£ and momentum distribution

B and momentum distribution

T.-T, [ns]

Leaking of

in-time particles J = =

04 0.6 08 1.2 14 1.6 1.8 2 22 24
Momentum K* [GeV/c]

0.1

0.05

.05

0.1

Af
o
1]17!']"[7'[]11']([]7]]’

1.5 5
Momentum K' [GeVic)




INncident photon selection

Best photon: AT = T, — Tk+

g Photon arrival time (tagger)
0 ";355'_,'(+;,,omemﬁm(ae\',‘,c') s g Photon arrival time (TOF)
o] Good photons rejected
£ - Multiple-good-photon events
° b were rejected (= 2.60 %)
’ - JﬁT:T.,éTw(ns)JH{L‘ e




Quasi-free reaction



Neutron reconstruction

 and momentum distribution

| (a) B neutron
. 2 I
Neutron detection 3 |
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Neutron reconstruction

Interaction layer in EC

@ From vd — ntn pn

Reconstructed neutron

vertex

@ T R 4.4 cm




eutron reconstruction

Reaction plane
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Missing proton
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Background

Correlated background: yd — KTX~(p)n"
Uncorrelated background: vd — mtn—np
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Rescattering reaction



Missing mass (neutron
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Background subtraction
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Counts

ground subtraction
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Invariant mass ( &
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Conclusions

* An exclusive analysis of the vd — KT~ (p) quasi-
free reaction has been performed

 An exclusive analysis of the yd -+ KTX ™ p
rescattering reaction is ongoing

* The results of this work provides new high-quality
beam-asymmetry data for N* resonances built on
the neutron that decay into strange channels
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Summary of the CLAS detector characteristics

Capability  Quantity Range
Coverage  Charged-particle 8°<60<140°
angle
Charged-particle p>0.2 GeV/c
momentum
Photon angle 8°<0<45°
(4 sectors)
Photon angle 8°<O<LT5°

(2 sectors)
Photon energy E,>0.1 GeV

Resolution Momentum 0, /p=0.5%
(0<30°)
Momentum op/p~ (1-2)%
(0=30°)
Polar angle op~1 mrad

Azimuthal angle o04~4 mrad
Time (charged o:~ (100-250) ps
particles)

Photon energy  oz/E~10%/+/E

Particle ID =#/K separation p<2 GeV/c
n/p separation  p<3.5 GeV/c
n~ misidentified <1073
as e”

Luminosity Electron beam L=~ 10* nucleon cm 2 s~

Photon beam L~5 x 103! nucleon cm ™2 s~!
Data Event rate 4 kHz
acquisition

Data rate 25 MB/s

Polarized Magnetic field Bpax=5T
target




EC neutron efticiency
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Correlated background

[ Entries 56962
2000 — %2 | ndf 313.4/163
— a1 542.7 + 20.8
1800 — a2 1.146 + 0.003
1600 :— a3 0.07013 + 0.00110
— a4 195.1+5.3
1400 a5 1.335 + 0.004
L a6 0.05708 + 0.00211
1200 a7 1441+ 27.1
L a9 0.02854 + 0.00051
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Torus magnet
6 superconducting coils

4 Large angle calorimeters
Lead/scintillator, S12 PMTs
Liquid D, (H,)target +

y start counter; e mivitorus '
Drift ol b j m ‘ v\ counters
rift chambers | .216 PMTs

argon/CO, gas, 35,000 cells I (\
, \

Electromagnetic calorimeters

Lead/scintillator, 1296 PMTs

/3

Time-of-flight counters
plastic scintillators, 684 PMTs




Magnet return yoke

Photons

---------

Magnet pole
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Exclted States

Reaction Data

7rN—>{7rN mrN, nN, wN, KY, .
7PUN = {xN, 7N, gN, wN, KY, .

Experimentally =

[Partlal-wave Amplitudes]l
@ Data =

Reaction Models
o PWA

@ Reaction models -
o Resonance parameters
Approximate solutions I \

. k Model Lattl D
@ Lattice QCD _Quark Models | —

J \/
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@ Constituent quark model




Understand some of the QCD features
@ Non-perturbative regime
@ Confinement
@ Nucleon structure

@ Nucleon excited states



Previous Measurements

@ gl0: Exclusive cross section.

v/ High statistics
X Unpolarized beam

@ LEPS Spring-8: Inclusive cross section and beam asymmetry.

¢ High degree of linear polarization
X Coverage limited to very forward angles




Reaction 7d — K







