PANIC Lisbon Portugal

Particles and Nuclei International Conference

Linqin Huang
(on behalf the BESIII Collaboration)
University of South China (now at Institute of

Modern Physics, CAS )

PANIC 2021 S smpsmizimmman

Institute of Modern Physics, Chinese Academy of Sciences

5-10 Sep. 2021



The strange quarkonium
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® Compared with cc, ss Is poorly known.

® There are XYZ particles with charm & bottom quark, how
about strange quark ?
® The strange quark has intermediate mass, ss serves as bridge

between |

Ight and heavy quark.
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$(2170) as strange analogue of

Y(4220)?
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The nature ¢(2170)

$(2170) DECAY MODES

> Published measurements
v' Limited decay modes

Mode

Fraction (I;/T)

v" Inconsistence on mass & width

» Theorists explain ¢(2170) as
v 23D, or 335, ss
v' ssg hybrid
v’ tetraquark
v molecular state AA
v $1,(980) resonance with FSI
v Three body system ¢KK

» Not fully understood
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The nature ¢(2170)
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The nature ¢(2170)
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1IG(UPCY = 01— )

$(2170)

069 3'S, 58 @ PR DSS, 4157
3%S, 5§ @ Lanzhou
0.5 . W $(2170) MASS
- B 2D, s @PLB657,49
o 2"')' & @ Lanzhou VALUE (MeV EVTS DOC_UMENT 1D TECN COMMENT.
04 — L . 2159 +17 OUR AVERAGE Error includes scale factor of 1.4. See the ideogram below.
= 1" s5g @ PL B650, 390 2176 +£24 + 3 1 ABLIKIM 21A BES3 ete— — wn
03 - + 17 sSg @ PR D39, 034016 2177.5+ 4.84+195 ;ABLIKIM 20M BES3 eie_ — "’f o0
— 2126.5+16.8+12.4 ABLIKIM 20s BES3 ete™ = KT K 07
- . = + e o ¢ \We do not use the following data for averages, fits, limits, etc. & o
02 F- ° | 2135 + 8 + 9 95 ABLIKIM 191 BES3 ete~ — nofy(980)
“E ° + 2239.24+ 7.1+11.3 4 ABLIKIM 190 BES3 ete™ —» KT K™
- o o b ° 2200 + 6 + 5 471 ABLIKIM 15H BES3 J/v — nomta—
0.1 — | + ° -] 2180 + 8 =+ 8 5.6 LEES 12F BABR 106 ete— —
= . T Ty
- et a & Y ' . o 2079 +13 12 48k  TSHEN 09 BELL 106 _e:r e
0 [ + K¥ K= ata
0.0 - 3- < = = = = = = = : 2186 +10 + 6 52 ABLIKIM 08F BES  J/ip — -r,-f;awfo(;ao;
- s - g 7 s z s 7 7, 2125 +22 +£10 483 AUBERT 08s BABR 10.6 ete™ — ony
-0.1— ¢ % ~ T g é :—_ 2192 +14 116 8 AUBERT 07AK BABR 10.6 i+ e 2
- = = z KTK - mTa—~y
= C 2169 +20 149 8 AUBERT 07AK BABR 10.6 i+ < 50
KTK—aYm¥~y
2175 +10 +15 201 69 AUBERT,BE 06D BABR 10.6 et e~ —
K+ K™ mmy
Process sS 33S 23D tetraquark
1 1
* * =
K"K forbidden favored
KKnn KK,(1400) favored
KK(1460)  suppressed favored
on suppressed favored
nh,(1380) suppressed

KK

suppressed




L [pb]

Data used in this talk

10° | - BESIII 2015 -# BESIII 2012
| o
102 ® o °
- ) ]
B o [ )
10 © o a.
e gy W O
1E | ’ l . ®
2 2.5 3
/s [GeV]

650 pb! in 2.00~3.08 GeVcollected in 2015



ete” - ¢nand ¢n/

> ¢n and ¢n’'modes: isoscalar ) e —
* * ol 32:22?.“:2,.. A
v ¢* and o* (OZI suppressed) e
v' useful to measure parameters < ,[| . fime |© .
> Tetraquark favorites ¢n and ¢n’ £ .t -
3 - © £ ® E
PLB669, 160 = o o ¢ ® g 8
S 5 O O L a [
q s q ! ...... =. ...... : ...... : ...... : ....... : ......;.......? ...... 2...
w o > e AR EEEE
= 514 3 o t 8§ 8 § &
q 3 N " "

» 1~ ssg hybrid has large I'y,,, and smaller Fq,n,
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> et e~ —d¢n and o1’
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> If we observed ¢(2170) ine*e- —¢n',p(2170)asa 1~ ssg ?
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The mass and width are consistent within errors!
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Table 22: Fitting parameters.

channel | e o K[(J400)K™ | efe” = KH(1460)K™ | e'e” - K[ (1270)K™ | e'e” — K K™
Mass ( MeV/e?) | 2126.5 + 16.8
Width (MeV) 106.9 + 32.1

Solutionl Solution2 Solutionl | Solution2
Brl ¢ (eV) 7637 | 1526+ 142 1.0+ 1.3 47+33 | 988+78 0.04 £0.2
& (rad) 37+04 | 45+03 5.6+1.5 40+02 | 45+0.1 58+ 1.9
Significance(or) | 4.8 4.5 1.4 1.2
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» $(2170): resonant of pKK w0 —
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» PK*K- and 2(K*K-) have similar
enhancement around 2.2324 GeV
> AA threshold ?

» More ideas ?
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» The n has ss component
v" Isospin zero: o* and ¢*
v $(2170) > ® n: Yes ?
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22 24 26 28 3
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Parameters Solution I Solution II
my 2180y (MeV/c?) 2176 + 24
Iy180) (MeV) 89 + 50
['¢¢ . B® (eV) 0.434£0.15 1.254+0.48
Q@ 26+03 1.94+0.2
significance 6.20
PDG  Mass [MeV/c?]  Width [MeV]
w(2205) 2205 £ 30 350 = 90
w(2290) 2290 £ 20 375+ 35
w(2330) 2330 + 30 435 1+ 75
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Summary and outlook

» Compared with cc, ss is a terra incognita
» Lots of progress in study ¢(2170) at BESII|I
v ete” » KK/ K¢K;
v ete” » pK*K™ and 2(K*K™)
v ete” - ¢nand ¢pn’
v ete” - KTK nn’
v ete™ - wm
» Aspects of ¢(2170) are still not fully understood.
More studies needed, some ongoing at BESIII.
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Thanks for your attention!
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