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Muon Counter:

Resistive Plate Chamber

σ(xy) < 2 cm

Superconducting

solenoid: 1T

Time of Flight:

σt = 80 ps (barrel)

σt = 65 ps (endcap)

Electromagnetic Calorimeter:

Csl(Tl) crystal;

σE/E < 2.5% @ 1 GeV (barrel)

σE/E < 5% @ 1 GeV (endcap)

σxy = (6mm)/ 𝐸 @ 1 GeV

Main Drift Chamber:

σ(p)/p = 0.5% @ 1 GeV

σ(xy) = 130 μm (single wire)

σ(dE/dx) = 6%

𝝓(𝟐𝟏𝟕𝟎) Physics Motivation 

PDG (2016)

 Published experimental information

 Limited decay modes

 Inconsistence on mass & width

 Nature of f(2170)

 s  𝐬g hybrid

 23D1 or 33S1 s  𝐬
 tetraquark s  𝐬s  𝐬
 Molecular state 𝚲 𝚲
 ff0(980) resonance with FSI

 Three body system fKK

 After 12 years, aspects of f(2170) are still not fully understood.

 BESIII provide the opportunity to perform the further study to 

f(2170)

Double-ring e+e- collider

Cross angle: ±11mrad

Beam energy: 1.0-2.3 GeV

Design luminosity:1.01033cm-2s-1

Optimum energy: 1.89 GeV

Number of bunches: 93

Energy spread: 5.1610-4

LINAC 202m

Storage Ring 240m

BESIII detector

BEPCIII and BESIII

PRD 91 052017 (2015)

𝐽/Ψ → 𝜂𝜙(2170) → 𝜂𝜙𝑓0(980)

M = 2200±6stat±5syst MeV/c2

Γ = 104 ±15stat±15syst MeV

 More measurements needed to clarify the nature of 𝜙 2170
 Huge 𝐽/Ψ events collected at BEIII: 2.25 × 108

𝐵𝑟(𝐽/Ψ → 𝜂𝜙(2170) → 𝜙𝑓0(980)
= (1.20±0.14stat±0.37syst) × 10−4

 𝜙 2170 observed with significance greater than 10σ

 Consistent with the previous measurements and improve the 

precision of mass and width.

arXiv:1709.04323, submitted to PRD

𝑒+𝑒− → 𝜂𝜙(2170) → 𝜂𝜙𝑓0(980)

M = 2135±8stat±9syst MeV/c2

Γ = 104 ±24stat±12syst MeV

 The predicted conventional 𝑠  𝑠 states, 

33𝑆1and 23𝐷1, are significantly 

broader than measured 𝜙 2170 . 

Remain mysterious.

 Generated modes are limited to 𝑒+𝑒−

annihilation and 𝐽/Ψ → 𝜂𝜙(2170)
 Tetraquark state? Possible states 𝑍𝑠 in 

𝜙𝜋 mass spectrum in 𝜙(2170) → 𝜙𝜋𝜋

decay.

 World’s largest integrated luminosity at 

3.686-4.6 GeV

 First observation of 𝑒+𝑒− → 𝜂𝜙(2170) with 

significance greater than 10σ

 Consistent with the previous measurements 

with larger width and smaller mass

 No significant 𝜓 3686 → 𝜂𝜙(2170)
observed, in violation of 12% rule

Simultaneous fit to 3.773-4.600 with unbinned maximum likelihood method.

1.5σ

 From dalitz plot, 𝜙𝑓0 980 is dominant in 𝜙(2170) decay

 No significant 𝒁𝒔 observed

𝑒+𝑒− → 𝜙(2170) → 𝜙𝜋𝜋

 𝜙(2170) behaving similarly to that of 𝑌(4260) and Υ 10860 , 

unique process 𝜙(2170) → 𝜙𝜋𝜋 to search for 𝑍𝑠 in 𝜙𝜋 mass 

spectrum

 Ideal channel to search for 𝑍𝑠, as conventional s  𝑠 state to 𝜙𝜋
suppressed by isospin symmetry, conventional u u + d d state 

suppressed by OZI rule

 Huge data collected around 𝜙(2170) peak, (ℒ = 108.49 𝑝𝑏−1 at 

2.125 GeV)

 No 𝑍𝑠 signal observed in 𝜙𝜋 mass spectrum. Significance less than 

3𝜎 in explored region; M 𝑍𝑠
0 = 1.5 GeV/𝑐2, Γ 𝑍𝑠

0 = 50 MeV in 

3.3𝜎 significance.

 Upper limits on the 𝑍𝑠 cross section at 90% confidence level.

 Upper limits on the 𝑍𝑠 cross section at 90% confidence level.

 ISPE mechanism at threshold is not as significant as predicted.

 𝜙(2170) state still remains mysterious and limited to final decays 

with 𝜙, more decay modes may shed light on its natures. 

 s s states have relative weak branching fractions to all accessible 

non-rstrance modes.  

 Large data collected at 2-3.08 GeV,  use ωη to search for 𝜙(2170)
resonance

M =  2175±13sta±43sys MeV

Γ  = 75±24sta±5sys  MeV

Significance:  6.7σ

 The fitted mass and 

width have large 

discrepancy with 

possible 𝜔∗ resoncances

 The fitted mass and 

width are highly 

consistent with the 

previous 𝜙(2170)
measurements.

 Possible a new decay 

mode of 𝛟(𝟐𝟏𝟕𝟎)

𝑒+𝑒− → 𝜔𝜂
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