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The BESIII experiment is using™ e~ annihilation in ther-charm region to study various topics in hadron physics, from the spectroscopy

of light and charmonium hadrons, studies on rare and symmetry violating decays to open-charm physics. An overview over a selection of
recent BESIII contributions to the field of hadron physics is given, highlighted by the recent observation of a near threshold enhancement in
the recoil mass of th& ™ in the process*e™ — KT (D; D*° + D%~ D°) as a possibleZ.; candidate.
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1. Introduction cess that was offered isgw bound-state, which should then
also appear in mesonic channels as a resonance belgw the
The BESIII experiment at the Beijing Electron Positron Col- threshold. A subsequent searchJp — ~yrT7~n’ using
lider (BEPCII) is recording symmetrie*e™ collisions in 5.8 x 107 .J /4 found theX (1835) resonance [2]. Later stud-
the center-of-mass (c.m.) energy region betwgen = jes using2.25 x 10® and1.09 x 10° .J/+ found additional
2.0 GeV and4.94 GeV to Study various tOpiCS in hadron resonances Ca”eﬁ(2120) andX(2370) [3] and an anoma-
physics including the spectroscopy of both light hadrongoys lineshape of th& (1835) in ther ™71 invariant mass
and charmonium(-like) states, searches for rare and forbidspectrum close to thgp threshold [4], respectively. States
den decays and the study of open-charm production and dgimilar to the X (1835) have since been observed decaying
cays. Over the years, large datasets have been accumulatggianKo, v, we and3(x+7~) and its quantum numbers
Around 715 pb~! of data in the c.m. energy range betweenhaye been established &8€ — 0—+. However, information
2.0 GeV and theJ/y resonance are used to study light vec-on the X (2120) and X (2370) is still lacking. Recent studies
tor resonances such as the2170). A sample ofl0'® J/v»  of the processes/v — yKTK~—n' andJ/y — vyK3K2n/
mesons is used extensively for light hadron spectroscopy, btusingl_gl x 10° J /¢ decays show a signal for tH&(2370)
also acts as a source forand n’ mesons which present decaying tok K7/, but find no significantx (2120) contri-
an ideal environment to search for rare and symmetry viopytion [5] (see Fig. 1).
lating decays. Recently, we have extended our dataset on |n 5 similar study, theX'(2120) and X (2370) were also
the ¢/(25) resonance from.48 x 10® to a total of around  searched for in the radiative decayy — nny’ [6] but no
2.7 x 10? events. This new dataset will nicely complementsignificant contribution was found. However, the invariant
the existingJ/¢ data in many topics of light hadron spec- mass of they:’-system does show a clearsignal, marking
troscopy, but also allows highly precise measurements ofhe first observation of the decay — nmn’. Using the un-
charmonium transitions. Large datasets of arousdfb ! precedented data samplelof® .7 /v, BESIII will keep pro-
and3.2 fo~' at\/s = 3.773 and4.178 GeV serve as the viding key input for further investigations of th& (1835),
primary sources of) and D, mesons produced in the pro- x(2120) and X (2370) states. First results using the full
cesseste™ — ¢(3770) — DD andete — DD, +cc,  dataset are expected soon.
respectively. In addition, a dataset corresponding to an in-
tegrated luminosity of aroungl2 fo=! in the c.m. energy o
range between the¢(3770) and/s = 4.94 GeV is used for 3. 7' — 7w w ITl” decays

thhehslp icttroscopyf(?[Lcharmo?|um-:|?§};Z statfesB.El-étTlrleé Wti Then andn’ mesons are widely regarded as ideal testbeds
'ghlight some oT the recent contributions o 0 €4 search for rare and symmetry violating decays, to study

fields of hadron spectroscopy, light meson decays and oper,y energy QCD and to examingPT predictions. Using

charm physics and.give an outlook on the future perspectivef31 x 10° (1010) J /4 decays and WittB(J /s — 1) —

of the BESIII experiment. (1.108 £ 0.027) x 103 and B(J/¢ — i) = (5.25 +
0.07) x 1073 [7], large samples of .4 x 10° (1.1 x 107) and

2. OnX(1835), X(2120) and X (2370) 6.8 x 10% (5.3 x 107) n andn’ mesons produced in radiative
J/v decays in BESIII can be used to study rare and sym-

In 2003, the BESII experiment first reported the observatiormetry violating decays. Two recent examples of such studies

of a near-threshold enhancement in gigesystem produced using the smallet.31 x 10° J/+) sample are works on the

in radiative.J /1) decays [1]. A possible explanation of the ex- decays)’ — ntn~utp~ [8] andy’ — ntn~eTe™ [9].
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decays. Figure

taken from Ref. [5] with kind permission of The European Physical Journal (EPJ).
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The decayy’ — nta—utu~
time, yielding a branching ratio aB(n’ — nt7m utp™)

from Ref. [9].

is observed for the first
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(1.97 &+ 0.33 & 0.19) x 1075 [8], where the first uncer-
tainty is statistical and the second is systematic. In case of
n’ — mTr~eTe™ on the other hand, the branching ratio
is found to be two orders of magnitude larger2ty’ —
atn~ete”) = (2.42 £ 0.05 £ 0.08) x 1073 [9]. This
decay allows for a test af' P-violation, as an interference
between the dominating; P-conserving magnetic transition
and a possibl€’' P-violating electric dipole transition would
generate an asymmetryy in the sin 2¢ distribution of the
angle between the decay planes of the lepton- and the pion-
pair [9-12]. As can be seen from Fig. 2, the obseria®¢
distribution does not exhibit an asymmetry for the decay
n — wtr ete”,and avalue ol = (2.9 + 3.7+ 1.1)%

is obtained [9] which is consistent withiP-conservation and

of similar precision as an earlier asymmetry measurement in
K? — rtr~ete™ decays [13,14].

4. Search for.J/¢ weak decays

Exploiting the full 1019 .J /¢ dataset, we can perform sensi-
tive searches for unexpectedly large couplings to otherwise
rare or very rare decay channels. One such example is the
search for the weak, semi-leptonic dechy) — D~ et v, +

c.c. [15]. In the Standard Model (SM), the branching ratio

Fis3 0308005
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Unmiss = Emiss — ¢|Pmiss|, WhereEmiss andpmiss are the miss-

ing energy and momentum between the initial stht¢: and

the reconstructed ™, 7, 7~ ande™, is expected to peak at
zero. As can be seen from Fig. 3, no signal is observed and an
upper limitis setaB(J/¢ — D~ etv.+c.c.) < 7.1x 1078
at90% CL [15].
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5. The doubly Cabibbo-suppressed decay

Dt - Ktntn— 70

i

fi
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O gt GG Doubly Cabibbo-suppressed (DCS) decays are a powerful

Umiss (GeV) tool to study weak decay mechanisms.iWdy, one would

expect the decay rate of a DCS decay to be smaller by a fac-
4 ~ i ibbo-

cay /it — D-e*v, + c.c.. Black points show data, the green tor of tan® 6 0.29% compared to its Cabibbo-favored

dashed line indicates what a signal contribution would look like, (C'.:) counterpart, wherdc is the Cabibbo r_‘nlxmg .angle.
the shaded blue histogram shows the background prediction fromTh'.S expectation seems to roughly agree \_N'th earller.obser—
an inclusive MC simulation, while the solid red and dash-dotted Vations of DCS and CF decays [17]. Usidg"D~ pairs
blue lines show a fit to the data and the background component ofroduced on the)(3770) resonance, we have searched for
that fit, respectively. Figure taken from Ref. [15]. the DCS decayD™ — K*ntn~n" against three hadronic
tag modesP~ — K*r—n~, D~ — Kr~ andD~ —
for weak decays to a single charmed meson is predicted t& *7— 7~ 7°) [18]. Removing resonant contributions from
be of the order ofl0—2 or below (see Ref. [15] and ref- DT — K*n andDt — K*tw, marking the first evidence
erences therein). However, certain models going beyonébr the decayDt — K*w, a branching ratio o3(D+ —
the SM predict these branching ratios to be significantlyK *7 7~ 7%) = (1.1340.0840.03) x 10~ is reported [18].
larger, reaching values aD—> [16]. In order to search for Combined with the world-average value for the CF decay
J/Y — D~efv, + c.c., events with charged hadron can- DT — K~ 7tz + 70, an unexpectedly large ratio of the DCS
didatesK ™, 7—, 7~ and a charged lepton candidate are  over the CF decay o(D* — K*ntn~7%)/B(Dt —
reconstructed, where the charged hadrons are used to foriki—#+7+7%) = (1.81 £ 0.15)% = (6.28 = 0.52) tan* 6 is
the D~ meson. In case of the signal decay, the observabléund [18].

FIGURE 3. Distribution of Uniss from the search for the weak de-

188~ ¢ .. 1es . .
g - e BT, . L ' :;“- . * vamen
—_— L % e“:.'"- Soe 3 e 2 .
- ' ﬁ IR : R AP
< 1.86 - et | 186 7 - -
(&) | . : ® o..' * : o . ) I % . .
= S T T ! . . . )
1.841 L 1sar ) ,
1 |- jes: g . s L 1 1 L L
-0.2 0 0.2 -0.2 0 0.2
a) M2, (GeVZ/cH) b) M2, (GeVcY)

FIGURE 4. Scatter plot of the beam-constrained magsc as a function of the missing madg?2;., for the semi-leptonic tag modes (a)

D~ — K% 5. and (b)D~ — KTn~ e~ .. Signals from the DCS decdy™ — K+n+ 7~ 7° against the semi-leptonic tags are expected

aroundM e = mp and M2 = 0. Figure taken from Ref. [19].
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The search for the same DCS signal decay was re-
peated using the semi-leptonic tag modgs — K,
and D~ — KTn e i, using the missing mass tech-
nigue to reconstruct the missing neutrino [19]. Resulting D*
distributions of the beam-constrained (BS) madg. = &

EZ..m— |Pp+|? versus the missing masd 2, displayed

a,(980)*

in Fig. 4, show a clear coincidence of the reconstructed DCS p(770)°
decayDT — K+tatn—n% in Mpc and the missing neu-

; i i + +ot =0y —
trino. A branching fraction oB(D" — K*x'a"r") = FIGURE 5. Weak annihilation diagram forDf —

(1.03 £ 0.12 £ 0.06) x 10~3 is measured, corresponding 980)* »(770)°. Fiqure taken from Ref. [20

to B(Dt — Ktrtr=n)/B(DT — K rntrtr0) = a0(980) " p(770)". Fig - 200

(1.65 £ 0.21)% = (5.73 & 0.73) tan" ¢ [19], confirming  jnterest, as it can proceed through the weak annihilation pro-

the observation of an unexpectedly large DCS decay made ifess shown in Fig. 5.

Ref. [18]. . . The observed branching ratio B(D7 —
Given that the ratio of the DCS decap” —  4((980)p(770)°) = (0.21 + 0.08 + 0.05)% [20] is

K*ntr+a~ over its CF counterpart is in agreement with |arger than the ones for the pure weak annihilation decays

the ndve expectation, contributions from wide resonances oD+ — p(770)°7+ and %7 * by an order of magnitude.

final state interaction effects might play an important role ex-Given that the interpretation of the decay as depicted in Fig. 5

plaining the unexpectedly large branching ratio/of —  depends on the internal structure of thg980)*, the result

K*nta~n% Akey observation of this study is that the semi- reported in Ref. [20] offers the opportunity to understand the

leptonic tag method Wor_ks well and Wlth similar Precision pature of theu,(980) ™ better as well as to study the impor-

compared to the hadronic tag. This will be especially intertance of rescattering effects i} decays. More details on

esting in the search for DCS decays of neut’dimesons in  the amplitude analysis and the interpretation of its results can
the future, where the use of hadronic tags is difficult givenpe found in Ref. [20].

that the DCS decay of thB" is the CF decay of th&®° and
vice versa.
Itis planned to extend the existing dataset onthg770) res- 7. Charmonium and Charmonium-like states
onance from2.9 fb~* to 20 fb~! in the upcoming measure-
ment period, paving the way for highly precise open-charmEver since the discovery of th& (3872) by Belle in 2003
and flavour-physics studies in the future. [21], a multitude of new, potentially exotic hadrons has been
discovered in the charmonium region. An overview over the
spectrum of charmonium and a selection of exotic hadron
6. The decayD! — ntn*7~nand weak anni- candidates is given in Fig. 6. Despite extensive experimen-
hilation in D — a,(980)* p(770)° tal studies and significant effort from theory, the nature of the
exotic hadron candidates in the charmonium region is still not
Using data at center-of-mass energies betwééf8 and  fully understood.
4.226 GeV with a total integrated luminosity @32 fo~!,
the decayD} — wtw™7~n was searched for in a double- 7.1, (4230) and 1(4360)
tag analysis of the process e~ — D:*DF, D:* —
vD¥ [20]. Tag-sideD; decays are reconstructed in one At BESIII, exotic hadrons sharing the quantum numbers
of eight hadronic decay modes, while themeson on the JP¢ = 1=~ with the photon are directly produced irf e~
signal-side is detected in its decay to two photons. A cleacollisions, resulting in a large number of searches for new de-
signal is observed and the branching fractiBD —  cay modes of the)(4230) and«(4360) as well as detailed
atatr=n) = (3.12 £ 0.13 £+ 0.09)% is measured for measurements of their lineshapes in channels with sizable
the first time [20], where the first uncertainty is statisti- couplings. A summary of recent measurements of BESIII
cal and the second is systematic. An amplitude analysis ig terms of observed (Breit Wigner) masses and widths of the
performed and finds significant contributions of the decays)(4230) and(4360) is displayed in Fig. 7. Two of the most
DF — a1(1260)*n (with a;(1260)T — p(770)°7+ and  recent contributions to the investigation of thé4230) and
a1(1260)T — fo(500)7F), ag(980)F p(770)°, n(1405)7*  +(4360) are an updated measurement of the cross section for
(with 7(1405) —  ao(980)*7F), f1(1420)x* (with  the processte~ — 7.J/v [25] and a study of the process
f1(1420) — ao(980)*7F) and the non-resonant processesete™ — ptp~ [23]. In the former case, two potentially
DF — [ap(980)*nF]smt, DF — [fo(980)n]smt and  exotic resonances are found in addition to the conventional
Df — [fo(500)n]sm ", where the subscripf indicates that charmonium state)(4040), while the latter case finds only
the two particles in square-brackets are in a relafiweave.  the lower mass exotic state candidate in addition to the con-
While the decayD! — a;(1260)*n is the dominant contri-  ventional charmonia)(4040), 1 (4160) and(4415). It is
bution, theD} — a0(980)" p(770)° decay is of particular of special interest that the processe~ — p+p~ allows to

Supl. Rev. Mex. Fis3 0308005
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. ) ) ure taken from Ref. [32].
FIGURE 6. Spectrum of charmonium(-like) states, with poten-

tial model calculations shown in gray, observed charmonium states,

shown in orange, and exotic hadron candidates shown in blue. TheDD* open-charm threshold, itis natural to*eoxpect tELe storange
newly discoveredz. .-candidate is shown in red. Potential model Partner state to have a mass close tofiheD™" and D7~ D
results are from Ref. [22]. thresholds, an assumption that is backed up by various theo-

retical models (see Ref. [32] and references therein). Using
datasets at the c.m. energie628, 4.641, 4.661, 4.681 and

2200 & BESIIl oy 4.698 GeV with a total integrated luminosity 87 fo~*, the
fgg;: —§- BESII: 2%y processeste” — KD D* andK* D~ D° are studied
< 160F —¥- BESII: ndry [32]. A partial reconstruction technique is used, reconstruct-
S 1400 L ‘ BESIN: o, ing the K and theD; (in the decaysD; — KTK 7~
£ 15857 BESIIl: 7DD+ c.c. and KK ') and studying the mass of the system recoil-
S sob ++ —= BESHI: vz, (3872) ing against thek+ D pair to identify the signal processes.
60F BEsllrmwdivy Here,ete” — KT D; D** shows a peak at thB** mass,
Sy + E=BESIlLsl, whereas the process e~ — K+ D*~ DO yields a broader
20 —— BESIII: m*ny(2S)

4200 4250 4300 4350 4400 distribution in the same mass range. Thus, the two processes
mass (MeV) can presently not be disentangled. Once the signal process is

selected, the mass recoiling against the bach€loishows a

strong enhancement close to the D*° and D~ DY thresh-

olds for the measurement gfs = 4.681 GeV (see Fig. 8)

that can not be explained by decays of known, excited open-

measure the muonic (electronic) width of the contribut-charm mesons.
ing resonances under the assumption of lepton universality If interpreted as a resonant structure decaying to
(Lete- = Iy p-). Values for eight different, ambiguous fit D D*% + D~ D° described by a mass-dependent-width
solutions are reported in Ref. [23]. Breit Wigner line shape, a pole positiempe — iI'pole/2 Of
Mpole = (3982.5735+2.1) MeV/c? andlpoie = (12.875 5+
7.2. Apotential Z., candidate inete~ — K+ (D; D*0+ 3.0) MeV is found [32]. The resonant contribution is esti-
D:=DY) mated to have a significance &3¢ compared to a hypoth-
esis including only conventional charmed hadrons. While a
Charged charmonium- and bottomonium-lik&. and 7, large number of possible contributions from interference be-
states offer a unique possibility to study hadrons that are urtween different open-charm production processes has been
equivocally identified as exotic, containing botha(bb) and  studied and found to be unable to explain the near threshold
a light-quark pair. Under the assumption 8/ (3) flavor  excess in Ref. [32], at present other explanations outside of
symmetry, strange partner stat&s, with one of the light the resonance hypothesis can not be excluded. The LHCb
quarks replaced by a strange quark would be expected. Givesollaboration reported &, candidate at a similar mass but
that the lightest observed, state lies close to the two-body with a larger width decaying td/¢ K+ [33]. As of now, it

FIGURE 7. Breit Wigner masses and widths of exotic hadron can-
didates observed at BESIII in thg(4230) and(4360) mass re-
gions. Values are taken from Refs. [23—-31].

Supl. Rev. Mex. Fis3 0308005
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is unclear whether the two structures are related. An ampliduction processte™ — m%7%5(3823) based on the decay
tude analysis based on a sample with larger statistics will b&,(3823) — ~x.1 and the ratio of the cross section com-

necessary and is anticipated for the future. pared to the charged-pion ChanpsTe %:;“11@(33882233))

(0.6415-22+0.05) is found to be consistent with isospin sym-
metry [34].

7.3. Studies on the)(3823)

Charmonium states below the open-charm threshold are stud-

ied in high detail in experiment and agree very well with8.  Summary and Outlook

potential model calculations. Above the open-charm thresh-

old, many states predicted from potential model calculationd he BESIII collaboration remains highly active and is mak-
have not yet been found. The lightest charmonium staténd valuable contributions to various active topics in hadron
above the open-charm threshold, thé3770) is a member  Physics, including hadron spectroscopy, searches for rare and
of the D-wave spin-triplet, whose other members are supSymmetry violating decays and studies of both production
posedly they,(3823), first observed by Belle and later con- and decays of open-charm hadrons. Only a small selection
firmed by both BESIIl and LHCb and thg;(3842), seen by of the most recent results could be discussed in this contribu-
LHCb. Using a data sample with an integrated luminositytion. With data taking on new measurements ones)

of 19 fo~! in the energy region between 4.1 and 4.7 GeV,’esonance and in the energy region betweérand5.0 GeV
studies on both the production and decays ofithé3s23)  already finished, data taking on an extension ofiti&770)

have been performed in Ref. [34]. Based on the estapdataset starting soon and plans for an accelerator upgrade to
lished production process e~ — 7r+7T 12(3823), the de- increase both the c.m. energy and the instantaneous lumi-
caysy2(3823) — YXe0r YXels VXe2s T J /1, TOTOT /1), nosity, we expect more exciting results to come over the next
nJ/v, and7J/¢ are searched for. A significant signal is Years. A more detailed account of the BESIII experiment, its
found for the known decay modg(3823) — ~x1 and physics goals, past achievements and future perspectives can
first evidence is reported fap,(3823) — ~x.2 at the level ~ be found in Ref. [35].

of 3.20, while no significant signal could be found for any

of the other decay modes [34]. The relative branching fraCAcknowledgements

tion of the decay)»(3823) — ~vxc2 Overy»(3823) — yxe1
is found to b»BE?EiZi?Zlij"‘i — 0287014 £ 0.02 [34].  This work received funding by the European Union Hori-
Upper limits for the other decay channels are reported ireon 2020 research and innovation programme under Marie
Ref. [34]. In addition, first evidence is found for the pro- Sklodowska-Curie grant agreement No. 894790.

1. J. Z. Baiet al, Observation of a Near-Threshold Enhancement10. C. Q. Geng, J. N. Ng, and T. H. Wu, CP Violation in the Decay

in the pp Mass Spectrum from Radiativ&/v) — ~ypp Decays,
Phys. Rev. LetB1 (2003) 022001,

11.

. M. Ablikim et al, Observation of a Resonancé(1835) in

J/ — yrT w7, Phys. Rev. LetB5 (2005) 262001, 12.
. M. Ablikim et al, Confirmation of theX (1835) and Obser-

vation of the Resonance¥ (2120) and X (2370) in J/¢ —

atn~n’, Phys. Rev. Lettl06(2011) 072002, 13.
. M. Ablikim et al, Observation of an Anomalous Line Shape

of then/mT 7~ Mass Spectrum near thg Mass Threshold in 14.

J/¢yn'm T, Phys. Rev. Letil 17 (2016) 042002,
. M. Ablikim et al, Observation ofX(2370) and search for

X (2120) in J/+4 — yK Kn', Eur. Phys. J. G80(2020) 746, 15.
5. M. Ablikim et al,, Search for theX (2370) and observation of

ne — mnm’ inJ/4 — ~ymn’, Phys. Rev. 103(2021) 012009, {4
. P. A. Zylaet al, The Review of Particle Physics (202Byog.

Theor. Exp. Phy2020(2020) 083C01 and 2021 update 17.

. M. Ablikim et al, Observation ofy — 7tx~pu™p~, Phys.
Rev. D103(2021) 072006,

. M. Ablikim et al., Measurement of the branching ratio of and 18.

search for aC P-violating asymmetry imy’ — 777~ ete™ at
BESIII, Phys. Rev. [103(2021) 092005,

n — 7w tn~ v, Mod. Phys. Lett. A7 (2002) 1489,

D.-N. Gao, The CP-Violating Asymmetry in— 77" eTe™,
Mod. Phys. Lett. A7 (2002) 1583.

L. Gan, B. Kubis, E. Passemar and S. Tulin, Precision tests of
fundamental physics with andn’ mesons, arXiv:2007.00664
[hep-ph]

A. Alavi-Harati et al., Observation ofC' P Violation in K, —
mTr~eTe” DecaysPhys. Rev. LetB4 (2000) 408.

L. lconomidou-Fayaret al., Results on CP Violation from the
NA48 Experiment at CERNInt. J. Mod. Phys. AL7 (2002)
3012.

M. Ablikim et al, Search for the rare semi-leptonic decay
J/ — D™ etv, + c.c., JHEP06 (2021) 157.

T. Wang, V. Jiang, H. Yuan, K. Chai and G.-L. Wang, Weak
decays of//¢ andY(1S), J. Phys. G44(2017) 045004.

M. Artusoet al., Measurement of exclusiv® meson decays to
n andn’ final states and SU(3) amplitude analystys. Rev.
D 77 (2008) 092003.

M. Ablikim et al, Observation of the Doubly Cabibbo-
Suppressed Decap™ — Ktntnx~x° and Evidence for
DT — K*w, Phys. Rev. Lettl25(2020) 141802.

Supl. Rev. Mex. Fis3 0308005



19.

20.

21.

22.

23.

24.

25.

26.

RECENT RESULTS FROM BESIII 7

M. Ablikim et al, Measurement of the doubly Cabibbo- 27. M. Ablikim et al, Evidence of a Resonant Structure in the

suppressed decdy™ — KT x 7~ 0 with semileptonic tags,
Phys. Rev. [104(2021) 072005.

M. Ablikim et al, Study of the decap} — 7T z+7 5 and
observation of thé¥ -annihilation decayD — a0(980)"p°,
Phys. Rev. [104(2021) L0O71101.

S.-K. Choiet al, Observation of a Narrow Charmoniumlike
State in ExclusiveB* — K* 77~ J/¢ DecaysPhys. Rev.
Lett. 91 (2003) 262001.

T. Barnes, S. Godfrey, E. S. Swanson, Higher charmdiigs.
Rev. D72 (2005) 054026.

M. Ablikim et al., Measurement of cross sections édre~ —
ptp~ at center-of-mass energies from 3.80 to 4.60 Gs.
Rev. D102(2020) 112009.

M. Ablikim et al, Study of the process™e™ — n°7%J/v
and neutral charmoniumlike stafe (3900)°, Phys. Rev. [102
(2020) 012009.

M. Ablikim et al, Observation of thé&”(4220) andY (4390)
in the process™e™ — nJ/1, Phys. Rev. D102 (2020)
031101(R).

M. Ablikim et al, Cross section measurementsedfe~ —
wXco from /s = 4.178 to 4.278 GeVPhys. Rev. [®9 (2019)
091103(R).

29.

30.

31.

32.

33.

34.

35.

ete”™ — 7T D°D*~ Cross Section between 4.05 and 4.60
GeV,Phys. Rev. Lettl22(2019) 102002.

. M. Ablikim et al, Study ofe"e™ — ~ywJ/1 and Observation

of X (3872) — wJ /4, Phys. Rev. Lettl22(2019) 232002.

M. Ablikim et al, Precise Measurement of the'e™ —
ntx~J/¢y Cross Section at Center-of-Mass Energies from
3.77 to 4.60 GeWWhys. Rev. Lettl18(2017) 092001.

M. Ablikim et al, Evidence of Two Resonant Structures in
ete”™ — w7~ h., Phys. Rev. Lettl18(2017) 092002.

M. Ablikim et al, Measurement oéTe™ — 77 1)(3686)
from 4.008 to 4.600 GeV and observation of a charged struc-
ture in thewiz/}(3686) mass spectrunBhys. Rev. 36 (2017)
032004, and ErratunPhys. Rev. 39 (2019) 019903.

M. Ablikim et al,, Observation of a Near-Threshold Structure
in the K™ Recoil-Mass Spectra inte™ — KT (D; D*0 +
D:~ D), Phys. Rev. Letfl26(2021) 102001.

R. Aaij et al, Observation of New Resonances Decaying to
J/YK™T andJ /¢, Phys. Rev. Lettl27(2021) 082001.

M. Ablikim et al,, Search for new decay modes of thg(3823)
and the process™e™ — 7%7%2(3823), Phys. Rev. DL03
(2021) L091102.

M. Ablikim et al,, Future Physics Programme of BESKhin.
Phys. C44 (2020) 040001.

Supl. Rev. Mex. Fis3 0308005



