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Using the CLAS-gl12 dataset we selected events with three charge pions,
measured by the CLAS spectrometer and identified a neutron by energy and
momentum conservation.

> Analysis is being redone in preparation of publication
» Error was found in the parametrization of the partial waves
* New data selection and new Monte Carlo with analysis in line with g12 analysis note
procedures
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Error Found in the Parametrization of the Partial Waves

- helicity amplitudes are not parity eigenstates
1-+0-P:iso=rho -1  1-+0-P:iso=rho -1
1-+1-P:iiso=rho -1  2-+1-D:iso=f2 -1 - reflectivity amplitudes are linear combinations
1++1-Siiso=rho -1 2++1-D:iso=rho -1 of helicity amps which are parity eigenstates.
2-+0-D:iso=f2 -1 2-+1-P:iso=rho -1
2-+0-P:iso=rho -1  2-+1-S:iso=f2 -1
2-+0-Siiso=f2-1  1-+1-Piiso=rho -1 cam) = am) — ¢P(~1)"""/a — m) o(m) (38)
2-+1-D:iso=f2 -1 1++1-S:iso=rho -1
2++1-D:iso=rho -1 1-+1+P:iso=rho +1

where P is the parity of the state ‘a’ and

2-+1-Piiso=rho -1  1++1+S:iso=rho +1 fm) =75, m>0

2-+1-S:is0=f2 -1 2-+0+P:iso=rho +1 f 39)
1-+1+Piiso=rho +1 2-+0+D:iso=f2 +1 =g =0

1++1+S:iso=rho +1 2-+0+S:iso=f2 +1 =0, m<0

2-+1+D:iso=f2 +1  2-+1+D:iso=f2 +1
2++1+D:iso=rho +1 2++1+D:iso=rho +1
2-+1+P:iso=rho +1 2-+1+P:iso=rho +1
2-+1+S:iso=f2 +1  2-+1+S:iso=f2 +1
flatbg O flatbg O

Craig Aris

The reflectivity € is here defined such that it coincides with the naturality of exchanged
Regge trajectories. Note that

lam) =0form=0, if e=P(-1)’ (40)



Enhance Peripheral Production YP?Nm Tt w
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Further Reducing the Baryon Background ¥ p>nm
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Partial Wave Analysis v P

A mass independent pwa is performed using an event
based likelihood fit

* To calculate the amplitudes we used helicity formalism
In the reflectivity basis using the isobar model

()= 12 V. Al

K€

* For the current fit a total of 17 partial waves were used

In the high mass region and 13 partial waves in the
low mass region
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Features of the partial waves of the 3m System forthe y p=>n o

Phase difference between
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Features of the partial waves of the 3m System forthe y p=>n o

Phase difference between
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Fitting simultaneously
Intensities of 1++, 2++
and their phase difference
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Features of the partial waves of the 3 System forthe y p=>n ol i A

o Intensity of 2-+ S waves

3500

3000

2500

2000

Events

1500

1000

500

4000 I ..... To | I B | ...... | Y e T I ..... [FTTY TPORTY Hen | ...... | O e T I ..... Tom e e | ..... .|__

-.1.640.GeV..

........... :026OGeV 5 T T

1.2 1.4 + 1@ 1.8

Mass(n'n o) (Gev /e

Intensﬂy of 1-+ P waves

Curve is with §

10°
40007 [ [ [T T | T

E“'?".||'?|||.

Craig's fitting
parameters

Aristeidis Tsaris

1 12 14 16

Mass(rc ) (GevIe)

Florida State University

=]

Phase difference between
1-+1+P and 2-+1+S-waves

—Illll!lll

A6 4
Mass(:rc T TT )
Phase difference between
1-+1+P and 2-+1+S waves

(GeV/c?)

= Curve |s a

o and 2-+ wave

AL . L L L LI WL

— hon resonant 1-+

C M = 1.640 GeV ot
I =0.260 GeV *;}{

|| ||
——

| ..... I ...... | | ...... [ | ...... P i | ...... I ...... [ P . | ...... ] i | ...... I ...... [ i . | .....

Mass(n J'E :rc) (Gewc)

10



: + + -
Features of the partial waves of the 3m System forthe y p=2nm T T
Fitting simultaneously intensities of 2-+, 1-+ and their phase difference

Fitting with 1-+ resonance results a non-resonant solution
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Using the CLAS-gl12 dataset we selected events with four charge pions,
measured by the CLAS spectrometer and identified a proton by energy and
momentum conservation.
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Kinematic Separation of the A™" YPPA ww
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Data Selection and

| SA
Background Reduction ¥y P
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Features of the 3t sample yp2A Tna
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Partial Wave Analysis yp2A o

A mass independent pwa is performed using an event
based likelihood fit

* To calculate the amplitudes we used helicity formalism
In the reflectivity basis using the isobar model

[(t)=20 12 "V, A )]

K€

* For the current fit a total of 13 partial waves were used

In the high mass region and 9 partial waves in the low
mass region
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Features of the partial waves of the 3 System for the y p - A+ ' Tl’,+ T T
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Features of the partial waves of the 3m System for the y p =» AN
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Summary

. yp—)nﬂ: T
- The a,(1320) and the a,(1260) are observed

- The w,(1670) is observed

- The J"“=1"appears to have no phase motion
relative to the mt,(1670)

c YPIA TmaAw:
~ Afirst time PWA of the A™ 37 system
— The a,(1320) and the a,(1260) are observed

- The 7,(1670) is observed
ok I P,

Aristeidis Tsaris Florida State University






Back up slides

>
Aristeidis Tsaris ~ Florida Sate Universiy 21




List of Waves used for the current Fit yp=2nx © @

M, <1.4GeV

M, >1.4GeV

>

Aristeidis Tsaris

JPC M(—:
1"
11"
2++ 1—/+
2" 1"
JPC Me
1++ 1-/+
1 1"
2++ 1-/+
2_+ 1_/+

Isotropic background wave

L
S,P,D
P
D

S,P,D

|sotropic background wave

Y
p(770),0
p(770)
p(770)
p(770)

Y
p(770),0
p(770)
p(770)
p(770),f,(1270)

Florida State University

Number of
waves

6
2
2
2

Number of
waves

6

2
2
6
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List of Waves used for the current Fit Y P2 A T

PC Me L Y Number of
11" S,D 0(770) 4
M3n<1.4 GeV 2++ 1-/+ D p<770) 2
y R P p(770) 2
Isotropic Background Wave
JPC Me I Y Number of
R S,D 0(770) 4
M, >1.4GeV iy I+
> 2 1 D o (770) 2

7t 1" S,P,D p(770),f,(1270) 6

Isotropic Background Wave
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