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Strange quarkonium

c ҧ𝐜

 Compared with c ҧ𝐜 and b ҧ𝐛, s ҧ𝐬 is a terra incognita

 Strange quarkonium is the bridge between lighter quark 

sector and charmonium & bottonium

 Difficulty: small mass, s ҧ𝐬 and nഥ𝐧
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s ҧ𝐬
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f(2170)
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PDG
 Published experimental information

 Limited decay modes

 Inconsistence on mass & width

 Theorists explain f(2170) as

 s ҧ𝐬g hybrid

 23D1 or 33S1 s ҧ𝐬
 tetraquark

 Molecular state 𝚲ഥ𝚲
 ff0(980) resonance with FSI

 Three body system fKK

 aspects of f(2170) are still not fully 

understood.
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f(2170)
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f(2170) Mass (MeV) Width (MeV)

33S1 2050 378

23D1 167.21

211.9

hybrid 148.7

155

120

2100-2200

2500-2600

s ҧ𝐬s ҧ𝐬 221090

2300400

2176

𝚲ഥ𝚲 80.1-95

PDG 218810 8312

 KKpp: benchmark process

 K*K*: s ҧ𝐬g (forbidden), 33S1 (favored) 

 KK1(1400): s ҧ𝐬g (favored)

 KK(1460): s ҧ𝐬g (forbidden), 23D1 (favored)

 fh: 23D1 (forbidden), tetraquark (favored)

 Fh’: tetraquark (favored)

 hh1(1380): s ҧ𝐬g (forbidden)

 KK: s ҧ𝐬g (forbidden), 3S1𝚲ഥ𝚲 (favored) 
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f(2170) @ ISR method
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PRD86, 012008

ISR method

PRD91, 052017

e+e- → s ҧ𝐬s ҧ𝐬
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f(2170) @ energy scan method
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e+e- → s ҧ𝐬
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e+ e- → f f0(980), fpp, f f0(600)  
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 Select f0(980) by 0.85 < mpp < 1.1GeV

 About 10% non- f f0(980) count as f f0(980) signal

 f(2170) mass & width

 fpp: M=2.079  0.013 GeV; G =0.192  0.023GeV

 ff0(980): M=2.163  0.032 GeV; G =0.125  0.040GeV

 select f0(600) with mpp < 0.85 GeV

 f(1680) → f f0(600): Yes;  f(2175) → f f0(600): No2018/6/20 Wenbiao USTC



e+ e- →h f f0(980)
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PRD91, 052017

 f f0(980) @ J/ → h f f0(980) 

 f f0(980) @ e+ e- → h f f0(980) 

with 𝒔 = [3.773, 4.600]GeV 

 apply sideband method for 

non- f f0(980) events

arXiv:1709.04323
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e+ e- → fpp
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 f p p @ 𝒔 = 2.125GeV for Zs

 p p invariant mass: f0(600), 

f0(800), tail from f0(1370), f2(1270)

 PWA of f p p @ [2.00, 3.08] GeV 

arXiv:1801.10384
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e+ e- →f K+ K-
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 f(2170): resonant of fKK

 A hint for a resonance around 

𝚲ഥ𝚲 threshold

 Mass = 22323.5MeV; 

 Width = 7.5(+13.5) MeV

 Three body system fKK: ×

Preliminary

Preliminary
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e+ e- →f K+ K-
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2.1?

2.7?

2.3?

PR D86 012008

 mKK @ fK+K-

 (b) mKK < 1.06GeV

 (c) 1.06 < mKK < 1.45GeV

 (d) 1.45 < mKK < 1.6GeV

 ff0(1370) and ff2’(1525)

 ff0(600): f(1680)

 ff0(980): f(2170)
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e+ e- → K+ K-
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 K+K- @ f(2170)

 Obvious discrepancy between

different theory models 

 isoscalar: w*/f*; isovector: r*

 s(e+e-→ K+K- ) @ [2.0-3.08]GeV

PRD96, 074027

3S1𝚲ഥ𝚲

Preliminary
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e+ e- → K+ K-

 Compare K+K- resonance 

 JPC=1-- vector: w*/f*/r*

 r(2150) @ e+e- collision

 f(2150) experimental results

 K+K- resonance maybe a r(2150)

 f(2170) → K+ K-:  NO

r(2150)

f(2170)
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PRD77, 092002

e+ e- → fh and fh’
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PLB669,  160

 fh and fh’ modes: isoscalar

 f* and w* (OZI suppressed)

 useful to measure parameters

 Tetraquark favorites fh and fh’

 BABAR measured fh mode

 ~50% stat. uncertainty around 2.2GeV

 BrfhGee = 1.70.71.3eV

 Brff0(980)Gee = 2.50.80.4eV

 Reviewd fh and fh’ inside BESIII
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e+ e- → K K p p
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 e+e- → KKpp: important to 

distinguish f(2170) theory models

 BABAR: K*(892), K2
*(1430), 

K1(1270) and K1(1400)

 J/ → hf(2170) → hK*K* @ BES

 Broad K*, PWA @ R scan data

PLB685,  27
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Analysis topics
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 Your suggestions are welcomed

Decay modes

KK KK2
*(1430)

K*K fh

K*K* fh’

KK(1460) h1(1380)h

KK*(1410) wh

KK1(1270) wh’

KK1(1400) rh
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Summary and outlook

17

 Compared with c ҧ𝐜 and b ҧ𝐛, s ҧ𝐬 is a terra incognita

 Aspects of f(2170) are still not fully understood

 Using BESIII R scan data, we are extensively studying f(2170)

Theoretical models will be estimated or ruled out at near future
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e+ e- → K+ K- f0(980) 

PRD86, 012008

ff0(980)

K+ K- f0(980)

18

 f(2170) @ K+ K- f0(980)

 Structure around 2.5GeV ?
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