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Outline

* Introduction

 Selected light baryon results from BELLE

» observation of structures near KN threshold in Aw system
» observation of a threshold cusp at the An threshold in the pK- system
» observation of €2(2012)- —» =(1530) K

 Selected light baryon results from BESIII
> y(3686) > AAT®, AAn and AAw
> J/y—>TAT -
» Study of excited = states in y(3686) - K"AZ* + c.c.

* Summary



* N* and A* status (PDG 2024)

* Mostly from PWA of N scattering data.
 The dedicated facilities at Bonn, Grenoble, and Mainz, and at the JLab and Spring-8
* High-precision cross sections and polarization observables provide more information

Status as seen in

Status as seen in

Particle JP  overall Ny Nz Ar No Ny AK XK Np Nw Nyt Particle JP overall N Nr Axn YK Np Xy
] f ] Y poAan

N o 1/27 e A(1232) 3/2+ kokskok ok skokskok
N(1440) 1/2+ kxkk kkkk kkkx kkkk Rkk A(lGOO) 3/2+ i Cokkk Rk ks
N(1520) 3/27 sk sk sookx kkrk Kk fkkk i _
N(1535) 1/27  sokkk sookk sokokk sokx % okokk A(]()QO) 1/27 HoAk Fhokok Fokokk kokokk
N(1650) 1/27 sk sopiok sk ok % kokok ok A(1700) 3/2 Fokkok kkoksk o skokskk skkekk ok *
N(1675) 5/27 etk ook ook sokiok okt % * * A(1750) 1/Q+ * * * *
N(1680) )/2+ skkk dokkk kkokk fokksk sokk * * A(lgoo) 1/2— ok sk kdok ok ook *
i X /_')+ o : A(1905) 5/2+ kokskok  dkokdok ckdokok Rk k kK
\(]tl ) 1/2 sk kdokk Kok K Kk k% K X % "
\(lb()()) )/2+ *x - ¥ A(1920) 3/2+ kKoK sokk skokok skokok Rk *ok
N (lbb()) /2+ ook k% % k% Kk k% Kok A(194[)) 3/2— sk " ok ” ”
N(1895) 1/27  soksk ook % * % kkkk Rk Kk % % Sokkok +

5 , A(1950) 7/2 fokskck kokksk ksokk kR koo

N(1900) 3/2 kkkk  kkkk kk kk ok ok Kk Kk * sk +
N(1990) ~/2+ K% X% %k * * * A(?OUO) 5/2 ok * sk * *
N(2000) 5/2% s Xk % T * A(2150) 1/27 * *
N(2040) 3/21“ % % A(2200) T/27 sk KEE Rk kR Rk
N(2060) )/2+ Kokok kK kK % * * * * ¥ % A(QBUO) 9/2+ . -
N(2100) 1/27 sk wk kkk kk o kk ok * X ok k% o L
N(2120) 3/27  sxx T T T *k % x % A(253[)) 0/2 *
N(2190) 7/27 sk sookk sookk dokkk kk ok ] x % A(Qgg[)) 7/2+ *
N(2220) 9/27 srsr wx otk * * * A(2400) 9/27  #x o .
N(2250) 9/27 sk % kwokx * * * A(242[)) 11/2+ I " ok
N(2300) 1/27 Kok - IR

g o A(2750) 13/27 xx *ok
N(2570) 5/27 #x Kok N
N(2600) 11/27 ##x sk A(2950) 15/27 #x *k
N(2700) 13/2F *x - 3




« A* and X* status (PDG 2024)

Starve for data. Mostly from yp and K-p experiments.
New analyses performed by Kent group, JPAC group......

Status as seen in

Status as seen in —

Overall
Particle J”  status NK X1 Other channels
AT16)  1/2% s N7 (weak decay)
A(1380) 1/27 s w6 w
A(1405)  1/27 sk ok ok
A(1520)  3/27  weex wex wexx Anm Ay, Enr
A(1600)  1/2% s e ke Arm, D(1385)7
A(T6T0)  1/27 s ok ook Ay
A(1690)  3/27  wkex e s Arm, D(1385)7
AQTI0) 126 v
A(1I800)  1/27 s Rk ok Anr . NK'
A(1810)  1/2F s w6 xx NK'
A(1820)  5/2F  srx wwwx wrxx X(1385)%
A(1830)  5/27  wksx kb kkkx X(1385)7
A(1890) 3/2%  wekx ks wx S(138)TANE
A(2000) 1/27 * * %
A(2050) 327 P
A(2070)  3/2+ * % *
A(2080) 5/2- o« R
A(2085)  T/2T s *% *
AZ100)  7/27  sx s osx NE'
AQLI0) 5/2F e oxk NE'
A(2325) 327 i
A(2350)  9/2F e owex
A(2585) * %

Overall

Particle  JP  status NK Ar  Sr Other channels
D(1193)  1/27 s N7 (weak decay)
D(1385)  3/2T ks RrkE wREk Ay

X(1580) 3/2° * * * *

Y(1620) 1/2- * * * *

D(1660) 1/2T  sxx BRE KKK RRE

Y(1670)  3/27 ok ok kkkk ok

D(1750)  1/27  sxx kxk Kk REk Xy

D(ITT5)  5/27  sokex sobkr dokkx sk

2(1{80) 3/2t * * * *

Y(1880) 1/27 ok %

2(1900) 1/2- ok - * o

X(1910) 3/2° Kok * * sk

D(1915) 5/2T  wwx dwx kkk kkk

X(1940) 3/2F * * *

£(2010) 3/2  « 5

$(2030) T/2t  werx owers o owx A(1232)K,NK -, 2(1385)1

X(2070) 5/2* * * *

0(2080) 3/2F  « x

Y(2100) 7/2° * * % *

r(2110) 1/27 * * * *

2(2230) 3/27F * * * *

X(2250) sk ok * *

£(2455) ¥ )

$(2620) x i

X(3000) * * *

2(3170) .

« Z* status (PDG 2024)

Most of our present knowledge of
resonances comes from the low-
statistics data samples recorded in
the early days. In Recent

years, significant contributions have
come from collider experiments.

Status as seen in

Overall
Particle  J” status = AK YK =Z(1530)7
=(1318) 1/2+ sk skok
2(1530)  3/24+ ks okokk
=(1620) ok ok
=(1690) ok ok ®kk *%
=(1820)  3/2— sk ok Hkk Kok K3k
=(1950) KoKk *x %ok "
=(2120) * *
=(2250) .
=(2370) Kk
=(2500) . . %




Study light baryons experimentally

» Fixed-target experiments
* Photo-/electro-production exps., e.g. JLAB, ELSA@Bonn, MAM|I, ...
YN (e'N) — (e7) N*/A*
YN (e'N) — (&) KA* /Z*
* /K-induced production exps., e.g. HADES@GSI, J-PARC in Japan, JLAB...
1N — N*/A*, ...

» Collider experiments
e e*e” collision exps., e.g. BESIII, BELLE(2), BaBar, ...
- directly from e*e” — J/y or y(2S) — baryon + anti-baryon
- from c-baryons or b-baryons decay
* pp collision exps., e.g. LHC
from b-baryons decay
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BELLE

Belle Detector

SC solenoid
1.5T

n=1.015~1.030

CsI(TI)
16X,

TOF counter —~

> Ceﬁtral Drift Chamber
(sl cell +He/C,H,

Lt -

\ 1 /'K, detection
3/4 lyr. DSSD 14/15 lyr. RPC+Fe

Si vtx. det./

Aerogel Cherenkov cnt.

BELLE (BELLE 11) @KEKB (SuperKeKB)

From BELLE to BELLE I

Vertex detector Time of
Tracking Propagation and
o0~ 15 um RICH detectors
(2x better than Belle) K/x separation:
Drift chamber 7Ge)) e~96% @ 1% fake
: e
Tracking
o~ 100 ym

ode/dx ~ 5%

KL and Muon detector
A¢p = A0 ~ 10-20 mrad (for K1)
u/x separation:
e~90% @ 1.5% fake

EM Calorimeter
oelE =2%
(for E=1GeV)

e Beams: 8 X3.5 GeV, 22mrad

crossing

e Data taking: 1999 - 2010
* On/off/Scan Y(nS) peaks
* Total luminosity: 980 fb!
e 772M BB events @Y (4S)

Interaction
Region

-

Belle Il detector ° Su perKEKB

- higher beam current ( x 2)

- smaller beam focus (x1/20) @IR
* Belle Il upgrades

In all parts of the detector

electron / positron
linear injector



Structures near KN threshold in Aw system

Belle, PRL 130, 151903 (2023)

A=A T?

* Fit with BW, describes X*:

e XY *: exotic state?

x10°__ x10°
?103 " N‘>\-’ 10 L j: B v 6 :_ —:
g . =t =% 4 - ]
o o fY 980 fb R 50 Am Ay 620 AT ]
~, 60 ; /X * al I (c\l> 4 !_'/. y
S c f S st S —te
o 50 2 - o | ]
= T} [ 5 | € ol -
= 4o} JANA S | S I '
E 30 mmq—- seestesetes 4 'I ------- e . + 4 . IR P LL s L iy "
5 : s 2f ‘ W s 3¢ | | L
8 20 / \ a _(2) 1 {H ,HWHH} }MH H}‘{! llhﬂH‘}“}HNW“’”LH‘}l}m g _g i h '{{Hw{ll !HHII*I" ”'*"*I* H{}l: ”H}ml' l’m}}'}ﬂh by
10 | 1.35 1.4 1.45 1.5 1.55 1.35 1.4 1.45 1.5
0 F / . \ A M, Breit-Wigner [GeV/c?] M, Breit-Wigner [GeV/c?]
225 226 227 228 229 23 231 232
M(An*nr) [GeV/c?]
Mode Egw (MeV/c?) I (MeV/c?) »2/NDF
(
! Ar™ 1434.3 £ 0.6 11.5£2.8 74.4/68
' Ar~ 1438.5 0.9 33.0£7.5 92.3/68
o=
A—(,’
°

1.55

The only known I=1 state in this mass region is >(1385).
QM doesn’t predict any more states



Counts / 1.0 MeV/c?

Structures near KN threshold in Aw system

A=A T?

Belle, PRL 130, 151903 (2023)
* KN cusp : fit with Dalitz Model, neglect A_* form factor

x10° . o
o - K-N complex scattering length A=a+ib
ol %f Y980 fb! e “w
50 f A w10f 8 ] b | L At~
F .4{\. S L S 6 s \ 2}
40 | ¢ f E o', E r -". ;
E JAND. 8 F S 4 ~ >
30 pusssesssssnsosovsse™s=** / Eaay % 5 % ————
20 ‘% I € of . ]
105 / \\ © 4 ot s e S T P i
[ L L - / L ) ) L L - — 9
825 2068 227 2.+28 229 ] 23 231 232 & _§ H{i 1‘”111*1“‘14 ’!H IHH l*m” it }H} WH HH U ”} & _g ] qi"i“;{q{“ !mi,*ﬂﬂ llm} *I‘}mﬂnflmm }hi”}i“} m
Midrntr) [GeVieT 1.35 1.4 1 45 15 1.55 1.35 1.4 1.45 15 1.55
M, .Dalitz [GeV/c?] M, Dalitz [GeV/c?]
Mode a (fm) b (fm) x> /NDF
> AV 0.48 +0.32 1.22 +0.83 68.9/68
A, AV 1.24 £+ 0.57 0.18 =0.13 78.1/68

e Scattering length is larger than previous K-p exps.

Limited by the statistics and the shape of the background, cannot distinguish

between £ resonances and K N threshold cusps. )



A= A threshold cusp at the An threshold in the pK- system

s Belle, PRD 108, L031104 (2023)
A(1232)  K*(892)
- - "'I-'I'I"'I"‘I"
45 SO f

-w"° - Observation of Doubly Cabibbo-Suppressed (DCS)
decay A*— pK*rnat Belle in 2016.

g 1+bs ¢ - Hint of a peaking structure in the pK- mass spectrum near
o) =
g 112 the An threshold (from Dalitz plot)

| I - A similar structure seen by LHCb in A_/*— pK'n*

i £ E g 1 LHCb, PRD 108, 012023 (2023)
Belle. PRL 117, 011801 (2016) = S S WP

ag¢ _An Nivil'l‘VOVYCl: than A(1520) ig + i'; % i_
% [ A(1520) : . 2F 4] _ '
S (Yo )/ I v A e R B L
T A W
g f \*‘w« : - Narrow peak observed in A."— pK'nt* at Belle
s | Belle, PRD 108, L031104 (2023)
: 0—35 5 77 18 9

M(pK) [GeV/c?)



Two approaches to describe the narrow peak:

* Breit-Wigner for a new resonance °* A cusp enhanced by nearby A(1670) pole,
(a) U . _ e o s .
o }A*<p described by a non-relativistic Flatte function

i q} N 1670)
Adding a complex constant to the non- 1
e e 4. . d tt

relativistic BW coherently to have a better fit.
dN/dm oc | BW(m) + r ei® |2

Adding a complex constant to the non-
relativistic Flatte function.

N
o

Strength [arb. units] Efficiency-Corrected Events / 1MeV/c?

-
o

Pull
O

Wé m““’% fw ¥ ww f»

55 1.65 175
M(pK’) [GeVic ]

1674.4(fix) 27.2+1.9 0.258+0.023 1.06(257/243)

.p
T T

w 'ﬁ F
I F}E a:r“‘gw gﬁf’ i’??? { T \‘g&? "rﬁﬂw'qﬁ‘v@\‘h ftfﬁ
1.55 1.6 1.65 1.7 1.75
M(pK') [GeV/e?]

Pull  Efficiency-Corrected Events / 1MeV/c?
!'\J

O

Flatte function is slightly favored than BW function.

1665.410.5 23.8+1.2 1.27(308/243)
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D

/S Observation of (2012)" — E(1530) K

Belle, arXiv:2207.03090

* Only 4 excited Q" baryons listed on PDG -- 2(2012);, €2(2250)-, €2(2380)-, 2(2470)
« ()(2250), ©2(2380);, €2(2470) observed four decades ago

* (2(2012) first observed by Belle in 2018, from its decays to =°K and E'K.°

700¢

« 600- < Dpata
o E +t
% 500 —signal MC +
= nll
= 400, e
300 —
= E . '
L%) 200? - ».,u’ ) s
100 ;_ e DAL I K
0 e e

200 500 -
o, o o, 400
¢ = 150 s L
2 L 2 300%
o © 100} o T
£ £ m £ 200
g © F 3] L
TR o 0 & 1000
O S N IR AR T R R A N I T
105 2 205 24 215 22 N T ey R T Q9 He5 2 205 24 245 22

METK) (GeV/c?) M(EK) (GeV/c?) ' M(E'KY) (GeV/c?)



BESIII @ Beijing Electron Positron Collider (BEPC) — charm facility
>

Calorimeter

‘||H :

iy T WY S Bl ] BESIIIconstructlon
R SupmBill YK A e ‘ | 2009 - now: BESIII physics run

. 1989.2004 (BEPC)
Loca=1.0x10%! /cm?s
«  2009-now (BEPCII):
Loca= 1.0 x10%3/cm?(2016, designed L)
L =1 1x1o33/cm2(2023)

MDC: spatial reso. 115um
dE/dx reso: 5%

EMC: energy reso.: 2.4%

BTOF: time reso.: 70 ps

ETOF: time reso.: 120 — 60 ps

i
|
J
|
5

I T-charm Physics
b TS

peak™



BESII

BESIII Data Samples

Data sets collected so farinclude  TOtally about 50 fb! integrated luminosity from 2.0-4.95 GeV

> 10 x 10° J/1 events

> 2.7 x 107 ¥(2S) events

> 20fb1y(3770)

» Scan data between
1.84-1.97 GeV (13 points, 25 pb1)
2.0 and 3.08 GeV,
and above 3.74 GeV

» Large datasets for XYZ studies:
scan with >500 pb! per energy point
space 10 — 20 MeV apart

» Entangled hadron pair-productions
near thresholds: form-factors,

R

10~ i i .
&
w
10 .
P : o’ 2.175: 108 pb~*
e SN S * e R
1
data below open-charm threshold
10 -1 2.23~3.67 GeV: 14 points ~110 pb~1
HH Low energies can be accessed via ISR technique 2.00~3.08 GeV: 21 points ~550 pb~1
i l | L ! | ] I .
0.5 1 1.5 2 2.5 3
7 T | [ y f |
6 S/ $(25) .| 4.23+4.26:1.0
:10B . 9 -1
I PY(25): 2.7x10 $(4040). 05 B
- Wl 4.36 N
° W(3770): 20 fb~! [Prro w o 0.5 b1 442
L L oy T 1 1.0 fb
| 1 RT3 I
4 S VRTIEY S s |
' L T4 4.60-4.95 i
\ \ *_‘.,'_1:‘- iy ~6.3 fb~1 in total
3 | \ | | J | ‘* 1 i —  —
. ) \ L] } f & ! R scan data above open-charm threshold
2 -~ I_ - - - ---F |_ - + 3.85~4.59 GeV: 104 points, ~800 pb~!
3 3.5 4 4.5 5

relative phase, polarization and CP violation.
Hadron structure & dynamics in the non-perturbative QCD regime

13 13



BGS]I[ Physics program
o(ete— — J/P(1(25)) = 3000 nb(700 nb)

olete— — (3770)) = 6.5nb

/

/CT'J\ . 6 B T T T ::i T |:: T T T T | T T T I T T T | T T T T | : T T T |‘ :I T T | T I/I T I T T T T ]
S - f o LD . ; 5
== - " y e’e — hadrons :
< |+ S : g
S| X - CD \ ]
= 0 - : i
T, 4r N
* c - 1
o B
Nk - L 19 1999 3
i+ 2 e —
+ | o - li }H J
QLiIv  F
- JE il o BES m Crystal Ball |

I - C—3 exclusive data * 2 a PLUTO

Q: 0 B | | | _I/‘ \“—L l I\‘I_—I_T‘I' 1 | | | | | | I 1 | | | | 1 i 1 | 1 1 i 1 1 | 1 | 1 1 1 1 | | | 1 1 ]

0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

Vs (GeV)

» XYZ particles
Charm mesons
 Charm baryons

e Hadron form factors < Light hadron spectroscopy
 Rvaluesand QCD * Gluonic and exotic states
* Physics with t lepton
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446M y(3686) data

BESTH w(3686) = AAN e

eV/c?
—— k2 b L
= = -

Events/0.020 G

6.02_ eoe '..'. P o.. :
BESIII, PRD 106, 072006 (2022) o s5E R ..
) :::%: (a) —+—;)lata. - ) ::: %: (b) . -+-;)-ata‘ e E 5.0 ;_ .': :.: e® o ...' . .0..'.‘ o:.‘.:. .: ®
_;: 70;_ A _— lgnd - % 70;_ A — lgnd : 4'5 ;7 ?.. .‘. ..'. . ... P
S 60F S 60E < 4.0F Ce & "- M R
S sob z so- = *UE cee we ot e e
S o R R
5 30 S 30F E . ., . e
= 20 S 20k 30E ~ e
o SR . U +4 g S KLU + 2.5¢
1.100  1.105 1.110 1.11_5 1.2120 1.125  1.130 1.100  1.105 1.110 1.115 1.1120 1125 1.130 2'0 ool b b b b b b b v i
Mipr) (GeVier) Mpr) (GeVie) 2.0 2.5 3.0 3.5 40 45 50 55 6.0 6.5 7.0
M2 nA) (GeV/c?)?
;: +Data +Data 18%— +Data
z_ (a) —g[lgc(l;eHBKG . 25 (b) —%llgf}eHBKG N 165— —%IlgdGeHBKG (c)
| * Totally about 218+17 events
E = = 12;_ .
m R 2 o ’ J( * BG from n sideband
3 R 2 o . . .
3 = rJ‘ i } w * Partial wave analysis is performed
E 2B
E ) ! F i 4 |*. , .
6 18 20 22 24 26 0 0 ’ 093 _;j.i_ 26 28 30 32 ® The peak faVOrS A(1670)
MMA) (GeVie?) MMA) (GeV/cT) M(AA) (GeV/eT)

BW(s) = ——
M=(1672 5 +6) MeV/c?, I'=(38 £10 £19) MeV M%. — s — iM Ty
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Events/0.001 GeV/c?

Events/0.005 GeV/c’

BESII

90
80
70
60
50
40
30
20
10

y(3686) —> A/_\ﬂ:o

(a)

I
1;

+ Data
— Signal MC

0=
1100 1.105 1.110 1.115 1. 120 1.125  1.130

M(pm) (GeV/c?)

s

EL_I

+Data
—Fit
—Signal
B G(Nﬂ]l-peuking)
BKG(AT 1+c.c.)
BKG(Continuum)

0.10

0.14

0.12
M(yy) (GeV/c?)

Events/0.001 GeV/c?

446M y(3686) data

90
80E
70
60
50
40
30
20
10

(b) ==

>

+

+Data
—Signal MC

0E
1.100 1. 105 1.110 1.115 1. 120 1.125  1.130
M(pr*) (GeV/e?)

Peaking BG from AX%r®

and continuum

Evidence of isospin violating
decay y(3686) > AAT®,~3 o

BESIII, PRD 106, 072006 (2022)

Events/( 0.05 GeV*/c%)

Events/( 0.50 MeV/¢?)

v(3686) > AAT? and AA®

MY Aw) (GeV¥ch)

w(3686) - AAw

3 —

150 35E

L (b) T 30F

L % 25F
100 =

[ S 20F
[ &

[ < I5F
sof- Z

i 510
m
() e B anth, v 1 S ) 5
10105 LI L1I5 112 1125 113

M(pr) (GeV/e?) 0.7

B

U

S

3

=

3

g

o

>

m
4 45 5 55 6 65

08 085

M) (GeV/e?)

0.0

(b)

T

4

45

M*Ae®) (GeVict)

BESIII, PRD 106, 112011(2022)

5 5.5

6

Hint of the excited A state in Aco(Xo)) mass spectrum
2.7 billion y(3686) data will be analyzed
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BGS]]I J/y — Ax*X~ +c.c. and J/y — At~ Xt +c.c.

4 4
< 3sf L3
7 A
O 3 9 3
T 25t 25k
SI: [2) i
= T = F
15 I — LS
M*(Ant) (GeV3/c?) M*(A7) (GeVc%)
b———T———————————— 4
T F (¢ T 800
= 35F © =< 350
> C > C
@ 3 @ 3 600
S W F
a  2F o oF 200
= = °f
1.5 B I w— O 5
M*(Ax) (GeV %) M* (A" (GeV3/eh)

BESIII, PRD 108, 112012(2023)
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Entries/(7.0 MeV/¢?) Entries/(7.0 MeV/c?) Entries/(7.0 MeV/c?)

Entries/(7.0 MeV/c?)

x10*

4 T T =
r ~+ Data ] o N E
— PWA MC 1 =
st - pispue (a]) 1 > % 1
rout B -
, o ] s = E
2k gty L < = u
[ g T ] ! = -
F o & 4 Z Z |
r e ) R o 5 - ]
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A r— r— - re H e e . tra.
0 1.4 1.6 1.8 0533 2.6 2.8 3
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x10° ; . c
g 4 G
(5] N () [ A ]
E E 4 2 1.5 e -
] (=] 9 (=3 F g B ]
- ~ ~+- Data q ~ ~+- Data i ]
1 = — PWA MC 4 = — PWAMC -
P -+ PHSP MC - P - PHSP MC 7
{ - Background i ‘5 Background =
] @ | ] & f N -
- S — — A ' perts s s e 4 = F R— e i his, 25 =
L 1.4 16 1.8 L 1.6 1.8 2 = 2.6 2.8 3
M(AT) (GeV/c2) ME ) (GeV/c2) M(AX") (GeV/c2)
x10° : — B
o DR S —— _ _
i | g g
5 pee, 9 4 & 1 3
: ‘ | = i =
7 O. ] =)
] o : S’ 0.5"
] 5 — ] - PHSP MC
= 4 - L || Background
B =] 4 3
- 0 4 t Z L e e i s SO SRS ] 0 — oy cv‘l»"'ﬂ'» »’\-,,‘ Z
1.4 1.6 1.8 2 24 2.6 2.8 3
ME* ) (GeV/c?) M(AL*) (GeV/c?)
x10° x10* :
B ~ K ' - —~ T 4
2 4 B 1 & ]
8 1 = 1 % ; " E
SF 1 = 1 = ]
. =) ] o ]
! SRS 1 B E
= e =] 4
0.5 i E - ] E ‘
— S i e S 4 rFr { L prentyiom e, 1 H ey el Y7 St o 1
0 1.4 1.6 18 A 1.6 1.8 2 0==54 2.6 28 3

M(Ar*) (GeV/c?) ME 1) (GeV/c?)

A full partial wave analysis is on

M(AY) (GeV/c?)

the way.
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BGS]I[ Study of excited = states in y(3686) - K-AZ* + c.c.

446M y(3686) data

e Partial reconstruction is used to improve
the statistics

The four-momentum of prompt A is

F ()

= 1501

Q

0

£ 100

=

1]

IS

(9]

>

L

113 % e 20
—~ .t ++ —PHSP M
“o 300 i) r
> > 400 A +-Daa
= | =t 0
= ol = | tt+ BG from X° decay
- r ) L
S5 % 200+ | |t
© 100 T r | | “
S I CO | |+ R
m [ 0 | ‘
0- 0 1 i 1 i i i i
1.3 1 1.1 1.2 1.3

BESIII, PRD 109, 072008(2024)

calculated from the recoil of K" =* system =«

/(10.0 MeV/c?)

B
O

Events

—ry
o] o
D o

D
D

no
O

(o]
o
T

o
T

- H |HI ﬂ*l
r *H *HI 'H*++|*+HHH

|
| it
”lH i 'lﬁ

| 1.8I 2 22
M(KA) (GeV/c?)

i |i HiH L

||| | l||| ||’}|||||||;|H |
I

bt

2.6 2.8 3
M(AZ") (GeV/c?)

19

|
i”i

3.2




e Partial wave analysis is performed

BW o 1 G. Penner and U. Mosel, Phys. Rev. C 66, 055211 (2002).
(S) - M2 _ — iM-T = ’ W.H. Liang, P.N. Shen, B.S. Zou, and A. Faessler, Eur.
2 VKA ELE Phys. J. A 21, 487 (2004).
4 s —M2
J= Lt Fylsgn) = — 35 rn e
2 i = 80' 2 i = 2 i = .
— sl (a) ﬂ/nbm 1.10 ~ 8T (b) x?[pbin =2.16 — (c) y2/nbin = 1.46
o i ]l o | } o —+— DATA
> ]l | H > sok | = 100F | PWA
= — s
o 40 o | o =(1820)
© © 40} ©
2 2 2
5 2 5 20f 5
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O m— 1 1 PR T | 0 i R N B | I PR | bl Ml :
2 2.2 2.4 2.6 2.8 3 1.8 2 2.2
M(KZ)(GeV/c?) M(AZ )(GeV/c?) M(K'A)(GeV/c?)
Resonance 1(J?) M (MeV/c?) [' (MeV)
2(1690)~ 1/2(1/27) 16855 + 12 81°5° 420
2(1820)~ 1/2(3/27) 18212 +3 7318 +£9

A partial wave analysis for the full data set (2.7 billion y(3686)) is on the way.
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Summary

 from BELLE

» the structure near KN threshold in A mass spectrum, cannot distinguish
whether it is a new resonance or a cusp

» a threshold cusp at the An threshold in the pK system is observed
» new decay mode of (2(2012)  — =(1530) K- observed

* fromBESIII ~
» y(3686) > AAT®, AAn and AAw (448 M data)
> J/\|1—>nA§, lots of intermediate states, full PWA is on the way
» 2(1690) (1/2-) and =(1820)(3/2-) established in y(3686) - K"AZ* + c.c.,
PWA to a full data set (2.7 Billion y(3686)) on the way

v’ Large charmonium data samples from BESIII provide good chances.
Phase space not big enough for high mass excited baryon states.

v’ Decays of c-baryons and b-baryons: for light baryon study.

v’ Wait for BELLE Il and BESIII/BEPCII upgrade.
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Thanks tor your attention
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