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Motivation

➢Much more data than previous analysis of Τ𝐽 𝜓 → 𝛾𝑝 ҧ𝑝

➢For the analysis of Τ𝐽 𝜓 → 𝛾𝜋+𝜋−𝜂′, an “fast drop” structure near 𝑝 ҧ𝑝 threshold in 
𝜋+𝜋−𝜂′ mass spectrum was fitted with X(1835) and X(1870)

➢ Τ𝐽 𝜓 → 𝛾𝑝 ҧ𝑝
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Event Selection

➢Evt
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Samples

➢Data samples: 10B J/ψ data samples reconstructed under BOSS version 7.0.5. 
collected with the BESIII detector. 

➢ Τ𝐽 𝜓 → γ𝑝 ҧ𝑝 MC samples:
• M(𝑝 ҧ𝑝)<1.91 GeV/c2 : 2.50M PHSP (Data: 0.24M)

• M(𝑝 ҧ𝑝)∈[1.91,2.20] GeV/c2 : 5.60M PHSP (Data: 5.60M)

➢ Τ𝐽 𝜓 → 𝜋0𝑝 ҧ𝑝 DIY MC samples
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PWA results with model from previous work

➢One resonance model
• FSI factor (I =0)

➢PWA solution
• Cann’t fit well near threshold

• The measured parameters of the X(1835) are 
consistent with previous work
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resonance 𝑱𝑝𝒄 Mass (MeV) Width (MeV)

𝑋(𝑝 ҧ𝑝) 𝟎−+ 1829.6−0.9
+0.8 0−0

+7

𝑓0(2100) 𝟎−+ 2086 284

𝑓0(1900) 𝟐−+ 1900 167

𝑃𝐻𝑆𝑃 𝟎++ − − − −

previous study



PWA solution without X(1879)

➢Two resonances model 
• FSI factor (I =0)

• electromagnetic form (Sommerfeld-Gamow) factor

➢PWA solution
• The measured parameters of  X(𝑝 ҧ𝑝) are consistent 

with X(1870) in Τ𝐽 𝜓 → 𝛾𝜋+𝜋−𝜂′ (M=1870.2±2.2−0.7
+2.3,

Γ=13.0±6.1−3.8
+2.1)

• The measured parameters of  X(1835) are consistent 
with the study of Τ𝐽 𝜓 → 𝛾𝐾𝑆

0𝐾𝑆
0𝜂

resonance 𝑱𝑝𝒄 Mass (MeV) Width (MeV)

𝑋(𝑝 ҧ𝑝) 𝟎−+ 1876.4±0.1 8.5±0.3

𝑋(1835) 𝟎−+ 1844−5
+3 192 ± 4

𝑓0(2100) 𝟎−+ 2086 284

𝑓0(1900) 𝟐−+ 1900 167

𝑃𝐻𝑆𝑃 𝟎++ − − − −
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Pwa solution with X(1879)

➢Two resonances model with narrow state X(1879)
• FSI factor (I =0)

• electromagnetic form (Sommerfeld-Gamow) factor

➢PWA solution
• The significance of the X(1879) is about 7.8𝜎

• better fit result near threshold

• Slight influence on the parameters of the 𝑋(𝑝 ҧ𝑝) and 𝑋(1835)
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resonance 𝑱𝑝𝒄 Mass (MeV) Width (MeV)

𝑋(𝑝 ҧ𝑝) 𝟎−+ 1876.4±0.1 10.0±0.2

𝑋(1835) 𝟎−+ 1840−5
+3 204 ± 3

𝑋(1879) 𝟎−+ 1879.3 0.6

𝑓0(2100) 𝟎−+ 2086 284

𝑓0(1900) 𝟐−+ 1900 167

𝑃𝐻𝑆𝑃 𝟎++ − − − −



Scan curves

➢X(1835)

➢X(𝑝 ҧ𝑝)
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Scan curves

➢X(1879)
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Check the influence of the X(1879)

➢Changes of the resonance parameters of the X(1835) and X(𝑝 ҧ𝑝)
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resonance 𝑱𝑝𝒄 Mass (MeV) Width (MeV)

𝑋(𝑝 ҧ𝑝) 𝟎−+ 1876.4±0.1 10.0±0.2

𝑋(1835) 𝟎−+ 1844−5
+3 204 ± 3

resonance 𝑱𝑝𝒄 Mass (MeV) Width (MeV)

𝑋(𝑝 ҧ𝑝) 𝟎−+ 1876.4±0.1 8.5±0.2

𝑋(1835) 𝟎−+ 1844−5
+3 192 ± 4

With the X(1879) 

Without the X(1879) 



Re-tuning FSI 

➢Motivation: revise FSI rather than adding X(1879) to fit the bump

➢𝑟𝑎𝑡𝑖𝑜 =
𝑋 1879 +𝐼𝑛𝑡𝑒 𝑋 1879 ,𝑋 𝑝 ҧ𝑝 +𝐼𝑛𝑡𝑒 𝑋 1879 ,𝑋 1835

𝑋 𝑝 ҧ𝑝 +𝑋 1835 +𝐼𝑛𝑡𝑒 𝑋 𝑝 ҧ𝑝 ,𝑋(1835)

➢revise FSI = (1+ratio) × original FSI
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electromagnetic 
form factor



PWA solution with revised FSI

➢Two resonances model
• Revised FSI factor (I =0)

• electromagnetic form (Sommerfeld-Gamow) factor
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resonance 𝑱𝑝𝒄 Mass (MeV) Width (MeV)

𝑋(𝑝 ҧ𝑝) 𝟎−+ 1876.4±0.1 10.0±0.2

𝑋(1835) 𝟎−+ 1840−5
+3 204 ± 3

𝑓0(2100) 𝟎−+ 2086 284

𝑓0(1900) 𝟐−+ 1900 167

𝑃𝐻𝑆𝑃 𝟎++ − − − −




