;ﬂ.ﬁﬁgE%u.,\Eﬁj'b*ﬁ E

Xl 73

Xiangliu@lzu.edu.cn
=MRKF

- E 2023 FEHERIFIRIBICYIBETAESTREEFS
N — 2023F6H2H



mailto:xiangliu@lzu.edu.cn

Outline

e Experimental status
e Pentaquark is alway a focused point

e Pay more attentions to the study of
light hadron spectroscopy

e Summary-Never underestimate the
ability of experiment
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"Particle Zoo 2.0” —Exotic states
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Recent observations of tetraquark and pentaquark

LHCD

P2 (4338
Model with J/yA resonance
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Elisabetta Spadaro Norella & Chen Chen CERN Seminar, July 5, 2022




0(2900) ATl

Fit with additional T%,(2900)**/° - D n*/~

BY > DYDim~ Bt > D Dfnt
— Total fit
> o > — D, (2460) D'
o o —— D;(2600) D,
<t = DF
> 80 = —— D5 (2750) D/}
S S D! (2760) D
g 60 2 D(3000) D #
k= k= (3000) Dy
= S | opat ot WA T e . s
ER E D" (2010)" D;
&) &) —— T%,(2900) D
——DrxS-wave D"
20 K
<4 Data
Background

24 26 28 30 3234 22 24 26 2
M(D; =) (GeV) M(D; ) (GeV)

M (D,m) well described by adding a J¥ = 0t T%,(2900) in each channel

» To test existence of potential partner of T.51(2900)
- A second D, resonance with J¥ = 17 is not significant
» Additional resonances are tested but no improvement on the description

Elisabetta Spadaro Norella & Chen Chen CERN Seminar, July 5, 2022




More peaks in di-J/y invariant mass spectrum
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ATLAS is joining this party

arXiv: 2304.08962

ATLAS

EXPERIMENT
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Figure 1: The fit to the mass spectra in the signal regions in the di-J/y (a,b) and J/y+y(2S) (c,d) channels. Fit
results for models A (a), B (b), @ (c¢) and 8 (d) are shown. The purple dash-dotted lines represent the components of
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Pentaquark is always a
focused point




Similarity between P_.and P

F.L.. Wang, Xiang Liu, Phys.Lett.B 835(2022)137583
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Emergence of molecular-type characteristic spectrum of hidden-charm pentaquark
with strangeness embodied in the P, (4338) and P, (4459)

F.L.. Wang, Xiang Liu, Phys.Lett.B 835(2022)137583
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PHYSICAL REVIEW LETTERS 122, 222001 (2019)

Editors' Suggestion Featured in Physics

Observation of a Narrow Pentaquark State, P.(4312)",
and of the Two-Peak Structure of the P.(4450)*

R. Aaij et al.”
(LHCb Collaboration)

® (Received 6 April 2019; published 5 June 2019)
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PHYSICAL REVIEW D 106, L111501 (2022)

Discovery of 7%,(2900)*** implies new charmed-strange
pentaquark system

Hong-Tao An,"*" Zhan-Wei Liu®,"*>" Fu-Sheng Yu¢® 243 and Xiang Liu 1,238

Inspired by the very recently discovered tetraquark states 7%,(2900)%** from the LHCb Collaboration,
we predict the existence of a new charmed-strange pentaquark system, csnnn, which is closely connected
to csnn by exchanging 7 into nn with n = u, d. Especially, it is suggested to experimentally search for the
predicted new pentaquark system via the weak decays of B mesons or b baryons, with the support from the
study of the mass spectrum and the decay properties. The predicted new pentaquark system must attract

extensive attention from experimentalists and theorists when it constructs the “particle zoo 2.0” in the near

1EB A1 B AT

o -
P csuud P csudd

Bt — PLE L A; A) — PY

csuud csud

a K~
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Pay more attentions to the study of
light hadron spectroscopy




Observation of a((1710)* — KoK ™ in study of the D} — KJKTn° decay

Challenge for f,(1710) as glueball
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£ | |
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17

SESII

BESIII, arXiv:2204.09614

KK*



PHYSICAL REVIEW D 105, 114014 (2022)

It is safe to assign j,(1710) as glueball

Newly observed a,(1817) as the scaling point of constructing the scalar
meson spectroscopy

Rﬁ” “m”
“H” MR

Dan Guo®,"*” Wei Chen®,*" Hua-Xing Chen,” Xiang Liu®,"**”* and Shi-Lin Zhu®®
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Observation of an ag-like State with Mass of 1.81/ GeV in the Study
of Dy — KQK*WU Decays
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ABSTRACT

Using et e~ annihilation data corresponding to an integrated luminosity of 6.32fb ! collected at
center-of-mass energies between 4.178 and 4.226 GeV with the BESIII detector, we perform the fil

amplitude analysis of the decay D} — K gK +70 and determine the relative branching fractions ar Y.P.

phases for intermediate processes. We observe an a-like state with mass of 1.817 GeV in its dec:
KgK+ for the first time. In addition, we measure the ratio

{B[Df — K'(892)°K+]/B|D — K°K*(892)*]} to be 2.35+042 4 0.10,y,. Finally, we providi

—0.23 stat

2204.09614v1 [hep-ex] 20 Apr 2022

arXiv
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Construct light hadron spectroscopy
always on the road

BABAR-PUB-22/001

SLACPUBITY BaBar, arXiv:2207.10340

Study of the reactions ete™ - Kt K nn’n%, ete” - K3K*nTn%n°, and
ete” - KoK *nFrtn— at center-of-mass energies from threshold to 4.5 GeV using
initial-state radiation

Q p— I T I T L] I T I L I I T T T I—'
c L ] -
- 1er M 2. 090 + O 030 GeV Vector light meson
5 [
! 1 I'=0.500 %= 0.060 GeV -
=t |t 1
o) u ] n°’s, ©58)o | 6 1/n"D,
ﬁ 0.8~ — 6L
~ - . | 1’=1.5GeV’  ©(2330), w=1.05GeV
= C . ® 22
? 0.6 - 5| X 2(2223)0) o | p(2270)
() C . ' (2150)
A - = a4l (1960) /
D 0.4 . > g @ i
0.2F + 3 < Al
- - - (1420)
- + + + . Al & _ p(2000)
0 1+ ! - _ p(1450)
1.5 2 2.5 3 3.5 4 4 5 T 3F
Ec.m.’ Gev 0 - 0?782) ﬁ®p(770)| 1 1 |m(1650)| 1 1
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FIG. 13: The measured e™e™ — f1(1285)7 "7~ cross section - "

from the present analysis (dots) in comparison with previous
measurement (squares) [12]. The solid curve is fit explained
in the text.
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Our knowledge of light hadron spectroscopy is
helpful to establish exotic states

LHCD

A
D

Model with only K*

. o Si0F tace | <pam 4 S OF 1 Lace ]
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contribution in pA distribution 280 Sty i, Backgroind - g 60}
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Elisabetta Spadaro Norella & Chen Chen CERN Seminar, July 5, 2022
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Summary—Never underestimate
the ability of experiment

14

NEVER UNDERESTIMATE
THE ABILITY TO TRY.
TRYING CAN TURN
NOTHING INTO
SOMETHING BECAUSE

EVEN THE SMALLEST
STEPS HAVE THE
CHANCE T0. BECOME
BIGGER THINGS.




BIY(10753)—y,;0]

PHYSICAL REVIEW D 104, 034036 (2021)

Hidden-bottom hadronic decays of Y(10753) with a ) or @ emission

Yu-Shuai Li,"*® Zi-Yue Bai,"*" Qi Huang,™** and Xiang Liu®"**’

'School of Physical Science and Technology, Lanzhou University, Lanzhou 730000, China
*Research Center for Hadron and CSR Physics, Lanzhou University
and Institute of Modern Physics of CAS, Lanzhou 730000, China
3University of Chinese Academy of Sciences (UCAS), Beijing 100049, China
‘Lanzhou Center for Theoretical Physics and Frontier Science Center for Rare Isotopes,
Lanzhou University, Lanzhou 730000, China

® (Received 29 June 2021; accepted 11 August 2021; published 31 August 2021)

In this work, we propose the 4S-3D mixing scheme to assign the Y (10753) into the conventional
bottomonium family. Under this interpretation, we further study its hidden-bottom hadronic decays with a
n"") or w emission, which include Y(10753) — Y(15)3"), Y(10753) — h,(1P)n, and Y(10753) — y,,@
| | [ _.] since the Y(10753) is above the BB threshold, the coupled-channel effect cannot

Ins o lculating partial decay widths of these Y'(10753) hidden-bottom decays, we apply
==l mism. Our result shows that these discussed decay processes own considerable
| an order of magnitude of 10~#~10~3, which can be accessible at Belle II and other

[a—
o
[\S)

[E—
o
w

In 2021, we predicted Y (10753) — y,,@
with sizable branching ratios

o't . .
05 06 07 08 09 10
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Belle IT

First analysis
of Belle Il energy scan data

Qingping Ji (Henan Normal University)
( On behalf of the Belle Il Collaboration )
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New for ICHEP !

Observationof e*e™ - wy,,

((b\ 50; _« Data Belle II Preliminary —_ 25; Belle II Preliminary . . . .
Q g —Tollft  [ru=9shl L o 0@ re=98n| Two dimensional unbinned maximum
o [ —Backgound o ovsqev) @ [ TolIft o 10745GeV| yi1, o1 : + — 0
Z gl 2 15" Background likelihood fit to M(y Y (1S)) and M(z"n~x").
- \"9, L
J > 10f ()
()] - L
§ I% 5 L L # Channel \/E (GeV)  pNsig Géup) (pb)
v i i

0 W Thae e, s e N | 0 T L

9.75 9.8 9.85 9.9 9.95 10 0.7 0.8 0.9 db = +0.7

MY (1S) [GeVicd M) [GeV/c) ete” = oy, (074 3.67, 4 (stat.) £ 0.4 (syst.)
$ [ ~Data Belle I Pefminary] T Belle II Preliminary [N 2SS 2761156 2.8117 (stat.) £ 0.5 (syst.)
2 T i SRS 20 [
[0} : - — [ — Total fit — _ 6.8
E Xy v/s =10.805 GeV g 6:— — Bockground Vs = 10.805 GeV ete” = DYp1 15'01_6.2 1.6 @ 90% C.L.
S | @ 2, (t) 10805 5
g | XbI 2 s ete™ = wy, 3.353% 1.5 @ 90% C.L.
LM el
TR SN w
C MM ) N | E . . : : _
Qe 0 ~ - - No evident signal are found at \/E = 10.710 GeV.
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- ® - The High-Luminosity LHC (HL-LHC) is a major upgrade of the

The HIgh-LumanSIty LHc: Large Hadron Collider (LHC). The LHC collides tiny particles of
matter (protons) at an energy of 13 TeV in order to study the

fundamental components of matter and the forces that bind

a new horlzon for SC|ence them together. The High-Luminosity LHC will make it possible to

study these in more detail by increasing the number of collisions

and teCh I'lOlOQY by a factor of between five and ten.
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Prototype of a quadrupole magnet for the High-Luminosity LHC. (Image: Robert Hradil, Monika Majer/ProStudio22.ch)
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