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CLAS g12 Analysis

A. Tsaris (2016 FSU Dissertation)
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Selection Criteria
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Features of the Data



Partial Wave Analysis
 Step 1:  Decompose to Partial Waves
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Partial Wave Analysis
 Step 2: Extract Resonance Parameters

Mass[X]

Total Intensity

Wave(β) Intensity

Mass[X]

PWA

Relative Phase[α βB ]

Mass[X]

p

0

...

 Wave(αA Intensity

Mass[X]

Mass Dependent
 Analysis



Using PWA to Identify 
JPC States
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Helicity Decay Amplitudes 
in the Reflectivity Basis
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Reflectivity basis takes Parity into account

? = {: ,@ , miso ,: ' ,@ ' , ...}

Helicity amplitudes are not eigenstates of Parity 

● Unpolarized photon beam results
   in equal mixture of M 9 = 1+  & 1-

● π exchange photoproduction forbids M=0  
9



10

Earlier FSU Results*

π2(1670)

• Large signal in 
M=0 wave

*C. Bookwalter (FSU Dissertation)

Did not expect 
M=0 waves to 
contribute

Equal yields for
M 9 = 1+  & 1-
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Minimum List of  Partial Waves 



PWA Results: nπ+ π+ π- First observation of the  
a1(1260) in photoproduction

A. Tsaris (2016 FSU Dissertation)

CLAS g12

PWA

2++

1++

Δϕ
- Equal population of both 

parity eigenstates
- no observation in M=0 wave
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π2(1670) & Non-resonant 1-+  wave
γ p → n  π+ π+ π-

CLAS g12

1-+2-+
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π2(1670) D-wave decay

* phase motion was not stable in earlier FSU results
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γ p → Δ++  π+ π- π-
Event Selection

A. Tsaris (2016 FSU Dissertation)

CLAS g12
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Kinematic Separation of the Δ++ 
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Data Selection & Background 
Reduction
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The Δ++ Recoil Baryon
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Features of the 3π  sample



Confirmation of 
the a1(1260) in 
photoproduction

CLAS g12
PWA Results:  Δ++  π+ π- π-

1-+ exotic wave was not required

Deck free
background

PWA
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Features of the PWA

with a PWA in the high mass region:
➔ was more challenging
➔results were less stable here
➔further investigation in this region shows  
  that this channel suffers from background
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Investigating the high 3π mass region
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Summary & Plans

Analysis Review is underway :
- written draft PRL for n3π
- writing longer paper to include details of n3p and Δ++3π  

• 
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