
◆ Experimental studies at BESIII provide important inputs for understanding the properties of light flavor vector states between 2 to 3 GeV.

◆ The nature of 𝜌∗, 𝜔∗, 𝜙∗ call for further studies, like couple-channel analysis or partial wave analysis.

◆ The properties of light mesons above 2 GeV, e.g. 𝜌∗, 𝜔∗, 𝜙∗, are ambiguous.

◆ 𝑠 ∈ [2.0,3.0] GeV:

✓ 𝜌∗: 𝜌(2000), 𝜌(2150), 𝜌(2270)

✓ 𝜔∗: 𝜔(2205), 𝜔(2290), 𝜔(2330)

✓ 𝜙∗: 𝜙(2170)
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Experimental results at BESIII:

PRD104, 032007

PRD102, 012008

𝐌 = 𝟐𝟏𝟔𝟑. 𝟓 ± 𝟔. 𝟐 ± 𝟑. 𝟎 𝐌𝐞𝐕/𝐜𝟐

𝚪 = 𝟑𝟏. 𝟏−𝟏𝟏.𝟔
+𝟐𝟏.𝟏 ± 𝟏. 𝟏 𝐌𝐞𝐕

𝐌 = 𝟐𝟏𝟕𝟕. 𝟓 ± 𝟒. 𝟖 ± 𝟏𝟗. 𝟓 𝐌𝐞𝐕/𝐜𝟐

𝚪 = 𝟏𝟒𝟗. 𝟎 ± 𝟏𝟓. 𝟔 ± 𝟖. 𝟗 𝐌𝐞𝐕
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Disfavors the 𝑠 ҧ𝑠𝑔 interpretation. 

[PRD59, 034016; PLB650, 390]

Still not fully understood!

More studies needed, some ongoing at BESIII.

𝒆+𝒆− → 𝑲+𝑲−𝝅𝟎𝝅𝟎 and 𝑲+𝑲−𝝅𝟎 (Partial Wave Analysis)

No significant 𝑒+𝑒− → 𝐾𝐾∗ 1410
𝝓 𝟐𝟏𝟕𝟎 → 𝑲+ 𝟏𝟒𝟔𝟎 𝑲−

𝝓 𝟐𝟏𝟕𝟎 → 𝑲𝟏
+ 𝟏𝟒𝟎𝟎 𝑲−

𝜙 2170 → 𝐾1
+ 1270 𝐾−

𝜙 2170 → 𝐾∗+ 892 𝐾∗− 892

𝐌 = 𝟐𝟏𝟐𝟔. 𝟓 ± 𝟏𝟔. 𝟖 ± 𝟏𝟐. 𝟒 𝐌𝐞𝐕/𝐜𝟐

𝚪 = 𝟏𝟎𝟔. 𝟗 ± 𝟑𝟐. 𝟏 ± 𝟐𝟖. 𝟏 𝐌𝐞𝐕

𝒆+𝒆− → 𝝓𝜼 and 𝝓𝜼′

PRL124, 112001 (2020)

𝝓 𝟐𝟏𝟕𝟎 → 𝑲∗+ 𝟖𝟗𝟐 𝑲−

𝝓 𝟐𝟏𝟕𝟎 → 𝑲𝟐
∗+ 𝟏𝟒𝟑𝟎 𝑲−

ℬ𝑟 𝜙→𝐾2
∗+ 1430 𝐾−

ℬ𝑟 𝜙→𝐾∗+ 892 𝐾− = 12.6 ± 4.5

𝐌 = 𝟐𝟏𝟗𝟎 ± 𝟏𝟗 ± 𝟑𝟕𝐌𝐞𝐕/𝐜𝟐

𝚪 = 𝟏𝟗𝟏 ± 𝟐𝟖 ± 𝟔𝟎𝐌𝐞𝐕

22.7 ± 4.1

𝒆+𝒆− → 𝝎𝜼 and 𝝓𝝅+𝝅−

𝐌 = 𝟐𝟏𝟕𝟔 ± 𝟐𝟒 ± 𝟑𝐌𝐞𝐕/𝐜𝟐

𝚪 = 𝟖𝟗 ± 𝟓𝟎 ± 𝟓𝐌𝐞𝐕

𝐌 = 𝟐𝟏𝟓𝟖−𝟑𝟑
+𝟑𝟎 ± 𝟒𝐌𝐞𝐕/𝐜𝟐

𝚪 = 𝟐𝟏𝟖−𝟔𝟒
+𝟖𝟏 ± 𝟓𝐌𝐞𝐕

PLB813, 136059

◆ 650 pb-1 at 𝑠 between 2.00 and 3.08 GeV

◆ At BESIII 𝜌, 𝜔 and 𝜙 as well as their excited states are produced copiously

◆ The excited vector mesons have been investigated extensively by measuring 

the line-shapes of light hadrons at BESIII
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𝑲𝟏
+ 𝟏𝟐𝟕𝟎 𝑲−

𝑲𝟏
+ 𝟏𝟒𝟎𝟎 𝑲−

𝑲+ 𝟏𝟒𝟔𝟎 𝑲−

𝑲∗+ 𝟖𝟗𝟐 𝑲∗− 𝟖𝟗𝟐

arXiv: 2112.13219

𝐌 = 𝟐𝟐𝟑𝟗. 𝟐 ± 𝟕. 𝟏 ± 𝟏𝟏. 𝟑 𝐌𝐞𝐕/𝐜𝟐

𝚪 = 𝟏𝟑𝟗. 𝟖 ± 𝟏𝟐. 𝟑 ± 𝟐𝟎. 𝟔 𝐌𝐞𝐕

𝝆 𝟐𝟏𝟓𝟎 or 𝝓 𝟐𝟏𝟕𝟎 ?

𝒆+𝒆− → 𝑲+𝑲−
𝒆+𝒆− → 𝝎𝝅𝟎

PLB813, 136059

𝐌 = 𝟐𝟎𝟑𝟒 ± 𝟏𝟑 ± 𝟗𝐌𝐞𝐕/𝐜𝟐

𝚪 = 𝟐𝟑𝟒 ± 𝟑𝟎 ± 𝟐𝟓𝐌𝐞𝐕

𝝆 𝟐𝟏𝟓𝟎 or 𝝆 𝟐𝟎𝟎𝟎 ?

𝐌 = 𝟐𝟏𝟏𝟏 ± 𝟒𝟑 ± 𝟐𝟓 𝐌𝐞𝐕/𝐜𝟐

𝚪 = 𝟏𝟑𝟓 ± 𝟑𝟒 ± 𝟑𝟎𝐌𝐞𝐕

𝝆 𝟐𝟏𝟓𝟎 ?

𝐌 = 𝟐𝟐𝟐𝟐 ± 𝟕 ± 𝟐𝐌𝐞𝐕/𝐜𝟐

𝚪 = 𝟓𝟗 ± 𝟑𝟎 ± 𝟔𝐌𝐞𝐕

𝝎 𝟐𝟐𝟎𝟓 , 𝝎 𝟐𝟐𝟗𝟎 or 𝝎 𝟐𝟑𝟑𝟎 ?

𝒆+𝒆− → 𝑲𝑺
𝟎𝑲𝑳

𝟎

𝐌 = 𝟐𝟐𝟕𝟑. 𝟕 ± 𝟓. 𝟕 ± 𝟏𝟗. 𝟑 𝐌𝐞𝐕/𝐜𝟐

𝚪 = 𝟖𝟔 ± 𝟒𝟒 ± 𝟓𝟏 𝐌𝐞𝐕

𝝆 𝟐𝟏𝟓𝟎 or 𝝓 𝟐𝟏𝟕𝟎 ?

PRD104, 092014

PRD99, 032001

𝒆+𝒆− → 𝝎𝝅𝟎𝝅𝟎

PRD105, 032005

𝒆+𝒆− → 𝜼′𝝅+𝝅−

PRD103, 072007

Beam energy: 2.00 – 4.95 GeV

Luminosity:1× 1033cm−2s−1at 3.773 GeV

NIMA614, 345

𝑒−𝑒+ → ൞

𝑌 2175 → 𝜋+𝜋−𝜙 1020 strange

𝑌 4260 → 𝜋+𝜋−𝐽/𝜓 charm

𝛶 10860 → 𝜋+𝜋−𝛶 1𝑆, 2𝑆 bottom

𝝓(𝟐𝟏𝟕𝟎)
◆ Compared with 𝑐 ҧ𝑐 and 𝑏ത𝑏, 𝑠 ҧ𝑠 is poorly known.

◆ Controversial theoretical explanations:

◆ Published experimental results:

◆ 𝜙 2170 as strange analogue of 𝑌 4260

✓ 𝑠 ҧ𝑠𝑔 hybrid

✓ 23𝐷1 or 33𝑆1 𝑠 ҧ𝑠
✓ tetraquark

✓ molecular state ΛഥΛ
✓ three body system 𝜙𝐾𝐾
✓ 𝜙𝑓0 980 resonance with FSI

𝝆∗and 𝜔∗

Summary and outlook

13th International Workshop on 𝑒+𝑒− collisions from Φ to Ψ 2022

Insufficient experimental information, more studies are ongoing at BESIII.
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