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The strangeonium staig(2170) is studied and presented. The processestef” — K™K, ete” — K2K?, ete™ — ¢KTK~
JKTK"KTK™, ete™ — ¢n, ete™ — ¢, ete™ — KTK %% andete™ — wn are investigated. And the cross sections are
measured precisely in the center-of-mass (c.m.) energy region from 2.00 to 3.08 GeV. The paranggdrsiythave been extracted from
the lineshapes where applicable.
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1. Introduction BESIII has collected about 650 pb at 22 energies from
2.00to 3.08 GeV taken in 2015. The world-leading data sam-
ple for precision measurements provides an excellent experi-

Hadron spectroscopy is the subfield of particle physics thagental platform to study the(2170) decays.
studies the masses and decays of hadrons and it is also an

important part of the new nuclear physics. The research of
guarkonium is one of the significant aspect of hadron spec-2
troscopy. In the past decades, charmoniu@) énd bot- '
tomonium 6b) states have been abundantly studied, and pro-
vide rigorous tests of QCD. The strangeoniws) (states, the
strange companions, would behave in an analogous way [1]. o
The spectrum of strangeonium has not been founded com-"€ Cross section lineshape of the process” — K* K~
pletely up to now, both in theory predictions and in exper-'S measured, with a resonan2t structure with magsq.2 +
imental observations. 22 resonances are expected, how-7-1(St8 £ 11.3(sy9) MeV/c?, width (139.8 + 12.3 +
ever only near half of them are identified. Attributable to the20-6) MeV is observed, as shown in Fig. 1 [9].

smaller mass of the quark, the Strangeonium states are ex- The result is consistent with the measurement in the pro-
ceedingly crowded at lower energy region, and mixed withcesse*e™ — ymr~ [47], which is not used in the world
hybrids, glueballs and other exotics are the possible reasongverage.

BESIII has the capabilities to achieve a direct investigation
for strangeonium states in between. T@170) is an ideal

Results of¢(2170) research at BESIII

ete” - KTK—

target. —4— BESIII
The first observation of the(2170) meson was re- Iy "¢ BABAR
ported by theBABAR Collaboration in the initial-state- — Fit

radiation (ISR) processte~™ — ~rgrontn~ [2]. The

o m = 2239.2 + 7.1 MeV/c?
BABAR [3-5], BES [6], Belle [7] and BESIII [8-15] Col- £

laborations also studieg(2170) decays. Nevertheless, the ¢ °2 '=139.8 £12.3 MeV
information is miscellaneous, and even the measured masse
and widths of¢(2170) are contentious. The discovery of o1

the ¢(2170) has sparked extensive discussions about its in-
ternal structure. Proposed explanations includesahy- P B TR
brid state [16-19], either th2* D, [20-23] or335; [24, 25] TR I BN S A e
s5 state, assss tetraquark state [26-34], AA molecular 2 22 B4 & a1 B4 B 82
state [35-40], af,(980) resonance [32, 41-43] including s (GeV)

final state interaction effects [8, 44],&xwave threshold ef-  Figure 1. Born cross sectionof®™ = Neignay/ Le(1 + 6)) of the
fect [44], and aX (2240) state [45]. The situation cannot be ¢*e~ — K+ K~ process. For the detail of the fit see the Ref [9].
clarified without further experimental data.
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FIGURE 2. Born cross section of thete™ — K2K? pro-
cess [15].
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FIGURE 3. The measured Born cross section of theeay™ —
KtK~"KTK~ andb)ete” — oK+t K™ [10].

2.2. ete”

The cross section lineshape of the process™ — K2K?
is measured, with a resonant structure with magg3.7 +
5.7 +19.3) MeV/c?, width (86 & 44 4+ 51) MeV is observed

—

KgK}

from a Breit-Wigner shape fitting, as shown in Fig. 2 [15].

The partial width ofe*e~

— K3K?9 is found to be (.9 +

0.6 £0.7) eV. The mass and width are consistent with the in-
dividual measurement of the processe~ — yr 7~ [47].

23. efem - ¢pKTK - and KT K- K+tK~

BESIII has measured the Born cross sections of the process
of ete” - KTK-KTK~, and also its dominant sub-
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FIGURE 4. The measured Born cross section of thee™ —
én' [12].
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FIGURE 5. The measured Born cross section of #ee™ — ¢n,
the red points are BESIII data [14], a) Solution I, b) Solution I1.

Supl. Rev. Mex. Fis3 0308012



STUDY OF ¢(2170) AT BESIII 3

modeete™ — @K+ K, with the lineshapes illustrated in 2.4. ete™ — ¢n/

Fig. 3 [10]. An enhancement at 2.232 GeV is observed, par-

ticularly approximate to\A production threshold. The ex- BESIII measured the cross sectionafe™ — ¢n' for the
isting data could not determine if there is a resonance, and #St time in detail, and a prominent resonance with mass

8.9) MeV, partial width (.1 + 0.7 + 0.7) eV is observed in
Fig. 4 [12].
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FIGURE 6. The Born cross sections foraje~ — KT K~ 77, b)ete™ — ¢pnx°.
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FIGURE 7. Fit to the cross sections fer"e™ to the processes & +(1460) K —, b) K" (1400)K —, ¢) K (1270) K~ and d)K**(892)
K™~ (892), where the black solid curves are the overall fit results, the red long-dashed curves are from the intermediate state, the green short
dashed curves are from the nonresonant component, and the blue dash-dotted curves are the interference contribution for Solution 1 [11].
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FIGURE 8. Fit to the cross sections fer e~ — wn, a) Solution |,

b) Solution II. By analyzing the cross sections for the four subpro-
cessesK +(1460) K —, K, (1400)K —, K (1270)K~, and
K**(892) K*~(892), a structure with mas€1(26.5+16.8+

25. ete” — ¢n 12.4) MeV/c?, width (106.9 & 32.1 +28.1) MeV is observed
with an overall statistical significance of &:3illustrated in

The procesg™e™ — ¢n is studied at 22 energy points, the Fig. 7. The results are not consistent with any of the existing

Born cross sections are measured. theoretical models.

Aresonant structure around 2.175 GeV is observed with a

significance of 6.8 with mass £163.5+ 6.2+ 3.0) MeV/¢?, 2.7. efe” —wp

width (31.1731°% + 1.1) MeV and partial width ¢.2475-32) , - ,

or (10.11+37y eV, illustrated in Fig. 5 [14]. The observed Born cross sections for the procesggs~ — wn is mea-

3.13 . 2
structure is compatible with the(2170), and thus the ratio SUréd, aresonance with a mass 6 + 24 + 3) Mev/c?,
width (89 4+ 50 £+ 5) MeV is observed with a significance of

of partial width betweewn and¢n’ by BESIII is
P Wi andgn by 6.20 in Fig. 8 [13].

BO(21T0)[6(2170) The observed structure agrees well with the properties of
¢ etem +0.02 +0.56 ich indi i i
m = (0,03_0_01) or (1.42_0.46) . the ¢(2170) resonance, which indicates the first observation
o Lote- of the decayp(2170) — wn.
This is smaller than the prediction of thag hybrid mod-
els by several orders of magnitude [16—-19], and casts seve
doubt on the validity of these models.

R Summary

BESIII has advanced measurements of various of processes.

These experimental results contribute profitable information

26. efe” — KtK 7070 in comprehension of theé(2170). Additional investigations,
such agz*te™ — ¢nT~ are being accomplished. The sum-

A partial-wave analysis is performed for the procese™ — mary of the results o(2170) parameters is listed in Fig. 9,

K+ K770, and various sub-processes were carefully exdemonstrating that thg(2170) remains fascinating, and con-

amined [11]. A anticipated resonance around 2.1 GeV is obsequently more endeavour is required. BESIII would provide

served from the lineshape of the sub-mede~ — ¢n07° captivating results in the future.

in Fig. 6b). *Speaker
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