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The discovery of ©,(1600) ®p=>n n'xw p
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Figure: S.U. Chung et al [E852], Phys. Rev. D65 072001
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Photoproduction Experiments
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» Theoretical work suggests enhance
hybrid production with photon beams

» Very little photoproduction data exists!
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Current Analysis with CLAS detectc
1

using unpolarized photon beam ~5.1 GeV
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Future Analysis with GlueX detector
Ising polarized photon beam ~9.0 GeV
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Jefferson Lab and the CLAS
- etector
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Jefferson Lab
CLAS Detector

CLAS spectrometer



CLAS: CEBAF Large Acceptance
> Six sectors SpECtromEter

2>
IH 7 tar g et Large-angle Calorimeter
Ticift Ehamibers Flectromagnetic Calorimeter

> Start Counter (scintillator) Region | — ™
Eéguu 3 '\\\\:\\

> Magnets (toroidal)
> Drift chambers (3x per sector)
> Cerenkov Detectors

> Time of Flight Detectors

> Electromagnetic calorimeters

G12 Run Conditions
> 5.7 GeV unpolarized electrons - =5.1 GeV
unpolarized photons ;
> April — June 2008: 44.2 days active DAQ TV Counters -/ k— QET—
> Beam Current 56 nA (DAQ rate ~8 kHz)
> 26.2 billion events — 126 TB of raw data — 250 TB reconstructed data



CLAS-g12 Analysis
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Selection Criteria

Description

Interval

yp=>nm m

Events In

Events Selected

Vertex within z-extent of target

—-110 < z < =70 cm

707,329,219

658,403,589

Vertex within target radius

r =100 cni

658,403,589

587,508,335

Event vertex timing cut |tote (TAG) — ty(ST)| < 1.002 ns | 587,508,335 421,091,544
Beta selection for particle tracks | |Bror — B,/m| < 0.03 421,091,544 382,907,980
Photon Energy E, > 44GeV 382,907,980 118,656,025

Confidence level cut

FOMEinFit > 1%

118,656,025

7,424,941
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Enhance Peripheral Production
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Further Reducing the Baryon Background
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Features of the 311 sample
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iéi [~ E i H i i : 7] . E
C - P | o
= 200004 g z 4E-
= L : = L i =
= E - + t:;ﬂ 1 ;2 e
< 15000 = = “E
= 1000E—"3 = ~ E
e = z 5 osE
L 100003 ] B g
= = . 0.6
@ = - E E
01 5000F— - “E
= 5 u 0.2
-I 1 L1 1 i L1 1 i L1 1 i 11 i 11 1 I 11 DU
88 1 12 14 16 18 2 22
= (GeV/cT)

Mass ('t )

30000

25000

20000

15000

10000

5000

Il.lllllllllllllll

_IIIIIJIIIIII!IIIIIIlIIII'IIIII

ra |lIl|1IIIIIIllllllllllllllllllll_

L2

Mass (7 .

slow ]

|EHIHE'I5M§25|
|||||!||:!||||ll||||||lr‘ E‘iﬂﬂﬂ

22000
20000
18000
16000
14000
12000
10000
A000
GO00
4000
2000

Enfries 600925

IIIIIIIIIIHlIII[IIIIIIIIIH'III[IIIIIIIII

(5] _IIIIIIIIIIIIII‘I|IIIlIIlIIIIIII:IlIII IIIIIIIII[I

0.4 'ula' 3 '{:!s' = E = ‘1'.2' . '1'4' gl
- _+ (GeVIc?)
Mass (U g, )

IIIIlIIIIIlI 1Tt III|

yp2nn n

02 04 06 08

1

1.2

1

4 16

TN
M| me. |

|Entﬁes 362571
- il

18 2

lllrn@gjnrmtifl!f f #F.:

(=]

]
11

02 04 06 08

o -
M (“T J“Tfast_)

1

1.2 1

4 16

18 2 _
(GeV 1c%)?



Partial Wave Analysis |
Identifying Meson States
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Partial Wave Analysis |
Identifying Meson States

A
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Minimum List of Waves Required forthe y p2nn n «

M, <1.4GeV
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Features of the partial waves of the 3 System forthe y p—=2>n a b A 2

Intensﬁy Df 2++ D waves i Intensrfy Df 1++ S waves
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Features of the partial waves of the 31 System forthe y p—=2n i
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Features of the partial waves of the 31 System for the y p—=2>n ot i 3
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Event Selections and Corrections

yp_)A++TC+

T T

Description Interval Events In | Events Selected
Vertex within z-extent of target | —110 <z < —70 cm 105,863,100 100,840,300
Vertex within target radius r < 10.0 cm 100,840,300 93,575,180
Event vertex timing cut (tote (TAG) — to(ST)| < 1.002 ns | 93,575,180 79,764,370
Beta selection for particle tracks | |Srop — |/ I?f?'fi-| < 0.03 79,764,370 75,917,040
Photon Energy Beam — Photon > 4.4GeV 75,917,040 31,874,591
Confidence level cut FOM — kinFit > 1% 31,874,591 3,750,040
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Data Selection and
Background Reduction
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Events / 3 MeV/?

The A" Recoil Baryon
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Features of the 31 sample YP?A man
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Minimum List of Waves Required forthe y p=2 A" "« n'n’
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PWA Predicted Distributions YP?A mmw
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Features of the partial waves of the 3 System for the y p - A+ " J'C+ T T
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Features of the partial waves of the 3 System for the y p = A+ " J'r,+ T T

Intensr[y of 2-+ S [f2n] waves
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PWA in the high mass region:

» was more challenging.

> results were less stable here.

> further investigation in this region
showed that this channel is suffering
from background.
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Investigating the high 31 mass of the y p = A" "1t 7t reaction for
the source of background.
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Summary of the Analysis
ey pdInm T
- The a,(1320) and the a,(1260) are observed

- The n,(1670) is observed

- The J”“=1" does not show resonant behavior
and it is strongly consistent with a non-resonant
non-interfering wave relative to a resonant m,(1670)

c YyPp>A
— Afirst time PWA of the A" "3 1 system

- The @,(1320)and the a,(1260)are observed
- The n:2(1670) Is observed
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