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• Found that R. Dickson and R.A. Schumacher eventually identified 
the CLAS x(1280) bump as being the f1(1285) and published their 
results in 2016.
• Not enough statistics for PWA
• Speculated that the production mechanism was s-channel
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K+K-π0

• Found that R. Dickson and R.A. Schumacher eventually identified 
the CLAS x(1280) bump as being the f1(1285) and published their 
results in 2016.
• Not enough statistics for PWA
• Speculated that the production mechanism was s-channel

• We should be able to distinguish the J=1 nature through PWA

• Will start by assuming t-channel prior to searching for s-channel 
contributions (code is currently setup for t-channel).



5

Isobar choice for R→K+K-π0

• Convenient to treat potential 3-body decay as two 2-body decays



6

Isobar choice for R→K+K-π0

• Convenient to treat potential 3-body decay as two 2-body decays

• For the two 2-bodies: 
• One body is single meson
• Other body is composed of remaining two mesons



7

Isobar choice for R→K+K-π0

• Convenient to treat potential 3-body decay as two 2-body decays

• For the two 2-bodies: 
• One body is single meson
• Other body is composed of remaining two mesons

K+

K-π0



8

Isobar choice for R→K+K-π0

• Convenient to treat potential 3-body decay as two 2-body decays

• For the two 2-bodies: 
• One body is single meson
• Other body is composed of remaining two mesons

Or

K+

K-π0

K+

K-π0



9

Isobar choice for R→K+K-π0

• Convenient to treat potential 3-body decay as two 2-body decays

• For the two 2-bodies: 
• One body is single meson
• Other body is composed of remaining two mesons

Or

K+

K-π0

K+

K-π0

Kπ isobars



10

Isobar choice for R→K+K-π0

• Convenient to treat potential 3-body decay as two 2-body decays

• For the two 2-bodies: 
• One body is single meson
• Other body is composed of remaining two mesons

Or

K+

K-π0

K+

K-π0

Kπ isobars

K+

K-π0



11

Isobar choice for R→K+K-π0

• Convenient to treat potential 3-body decay as two 2-body decays

• For the two 2-bodies: 
• One body is single meson
• Other body is composed of remaining two mesons

Or

K+

K-π0

K+

K-π0

Kπ isobars

K+

K-π0

K+K- isobars



12

Kπ isobar candidates
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Kπ isobar candidates

Very wide
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Kπ isobar candidates

K-π0

K+π0

Mass too large and narrow to be part of these events
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K+K- isobar candidates
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Mass binned PWA for low-mass K+K-π0

• Performed a PWA on each mass bin shown on plot below
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PWA
• Used expressions:
𝑎𝑎𝐽𝐽𝐽𝐽𝐽𝐽𝐽𝐽 ∑λ𝐷𝐷𝑚𝑚λ

𝐽𝐽∗ 𝜑𝜑𝐺𝐺𝐽𝐽,𝜃𝜃𝐺𝐺𝐽𝐽 𝐷𝐷λ0
𝑠𝑠∗ 𝜑𝜑ℎ, 𝜃𝜃ℎ 𝐽𝐽𝑙𝐽𝐽λ 𝐽𝐽λ , where the form 

under summation is from Salgado-Weygand and 𝑎𝑎𝐽𝐽𝐽𝐽𝐽𝐽𝐽𝐽 are the 
coefficients of the fit
• Used AmpTools for PWA
• Meson Resonance (R) = KKπ system  
• Decay modeled as R→ Isobar π, where Isobar → K K
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PWA
• Used expressions:
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𝑠𝑠∗ 𝜑𝜑ℎ, 𝜃𝜃ℎ 𝐽𝐽𝑙𝐽𝐽λ 𝐽𝐽λ , where the form 

under summation is from Salgado-Weygand and 𝑎𝑎𝐽𝐽𝐽𝐽𝐽𝐽𝐽𝐽 are the 
coefficients of the fit
• Used AmpTools for PWA
• Meson Resonance (R) = KKπ system  
• Decay modeled as R→ Isobar π, where Isobar → K K
• For now: 

• For fixed j,l,s, coherently added the mj values
• Incoherently added: 

• j=0, l=0, s=0
• j=0, l=1, s=1
• j=1, l=1, s=0
• j=1, l=0, s=1
• j=1, l=1, s=1
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• Fit gaussian to PWA results
• Center:   1302 +/- 20 MeV
• FWHM:     69 +/- 26 MeV
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j=1, l=1, s=0

• Fit gaussian to PWA results
• Center:   1284 +/- 4 MeV
• FWHM:     55 +/- 8 MeV
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• Shape is not very suggestive 

j=1, l=1, s=1
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The two similar j=1 states 

• j=1,l=1,s=0
• Center:   1284 +/- 4 MeV
• FWHM:     55 +/- 8 MeV

• j=1,l=0,s=1
• Center:   1280 +/- 4 MeV
• FWHM:     48 +/- 10 MeV
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The two similar j=1 states 

• j=1,l=1,s=0
• Center:   1284 +/- 4 MeV
• FWHM:     55 +/- 8 MeV

• j=1,l=0,s=1
• Center:   1280 +/- 4 MeV
• FWHM:     48 +/- 10 MeV

• Mass distribution so similar that these must be the same state
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