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- BEsm@Berci

+ 1989-2004 (BEPC): Lo n
EPL) : beam energy: 1.0-2.3 GeV(2. 45GeV)92 8GeV
Lpea=1.0x10% fem?s : —
*2009-now (BEPCII):
Lyeat™ 1.0 X103/cm?(2016)

Loea 1.1X10%3/cm?(2023)

| 2004 started BEPCII upgrade,
BESIII constructlon 3

MDC: spatial reso. 115um ()
dE/dx reso: 5% | ‘

EMC: energy reso.: 2.4% 1-charm Physics U

BTOF: time reso.: 70 ps WL‘ ™3
W Ga stafy

ETOF: time reso.: 60 ps




BESIII physics program and data samples

a(eTe— = J/w(1(25)) = 3000 nb(700 nb)
a(ete— = (3770)) = 6.5nb
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gluonic matters and XYZ's
Vs (GeV) » Threshold characteristics
(pairs of 7, D, D, A....)

* Hadron form factors ) ) Fixed initial and final states,
* Rvalues and QCD * Gluonic and exotic states * Charm mesons low background

* Physics with 1 lepton * Charm baryons

* Light hadron spectroscopy  « XYZ particles

1. Physics at BES-III, Int.J.Mod.Phys.A 24 (2009) S1-794
2. Future Physics Programme of BESIII, Chinese Physics C, 44, 040001
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This talk based on (2712.4 + 14.3) x 10° ¥(3686)
data sample

.« N*in(3686) — ppr®, pp 7

BESIII, PRD, 111, 032011 (2025).
« A5, 2*in(3686) - AXnY + c.c.

BESIII, JHEP 02(2025), 212
Focus on N(1535) and A(1380), A(1405), A(2325) states

For theoretical review, see plenary talk by Anthony W. Thomas
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The exotic properties of N(1535)

® N(1535) FNI]/FNTL' =1.0 i 04‘, Mpgp ~ 1.61 GeV

Br(N* - Nm) Br(N*" - Nn) Br(N* - Nmtm)

N (1440) ; (55-75) % < 1% (17 = 50)%
N(1520)3 (55-65) % (0.05-0.07)%  (25-35) %
N(1535) { (32-52) % (30-55) % (4-31) %

® |nverted mass order
N(1440): ~ 1.37 GeV, N(1535): ~ 1.51GeV
® Theoretical investigations
 dynamical generated bound states in KA — KX channel
* Pentaquark uudss
e Lattice QCD simulation 5



N(1535) in ¥(3686) — ppr®, ppn

100 Resonance state|Mass (MeV/c?) Width (MeV) I C’(J PCy
2 p(1900) 1880£30 130£30  17(1° )
o £(2000) 2078+6 149421  17(1 )
E p(2150) 2254+22 109£76  17(177)
Q 50 p(2225) 2225+35 3354100 17(2 )
Y $3(1850) 185447 87+28 07 (377)
(1960) 196025 195460 0 (1 )
w(2205) 2205+30 330£00 0-(1)
+

0 NR(2 — — 3G7)

N (1440) 1406+3 31449 )

N(1535) N (1520) 151242 12143 ;3)
N(1535) 1525+2 14745 3 )

N(1650) 1666+3 1337 L(17)

[ N(1710) 171030 140£60  1(17)

K N(1720) 1720430 250£100  1(27)
Tt N(1895) 1895425 120480  1(i7)

Z 202

S || N(2100) 210050 260£60  3(3)
“E 4 N(2300) 2300+116 3404114  L(LT)

- N (2570) 2570-£39 250470  1(&7)
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PWA of 1(3686) — ppr®/n

v' Data can be well described with Several N*& p* /w*/¢* states.

v Three lowest lying N* is described with KSU model: T'(y/s) =T, X Y. 1; X Zi((f))
i(mo
v" To measure I'y,, /Ty, of N(1535
Nn/Tn ( ) BESIII, PRD, 111, 032011 (2025).
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ete™ - pprr’/n @3.773 GeV

v PWA fit is performed @+/s = 3.773 GeV with 2.93 fb~1 to estimate
continuum background
v’ Ignore potential contributions from y¥(3773) — ppr®/nlt2

v" The same sets of intermediate states are considered as @+/s = 3.686 GeV
BESIII, PRD, 111, 032011 (2025).
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Vs (MeV) L (pb~))
3670.16 84.7
3680.14 84.8
3682.75 28.7
3684.22 28.7
3685.26 26.0
3686.10 3877.1
3686.50 25.1
3691.36 69.4
3709.76 70.3

10°  x2/ndf=5.66/6

o
=
To

Cross Section (pb)

-+ Data
— Total fit
- Y(3686)

peak

---- Continuum

3.67 3.68

3.69
s (GeV)

3.7

3.71

102
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1 ! . |«’J.

10°E z¥ndf=1.36/6

ete”™ - ppr’/n @+/s = 3.67 ~ 3.709 GeV

—4— Data
— Total fit
-~ y(3686)

peak

---- Continuum

4

= 0’ .
-4

3.67 3.68

3.7

BESIII, PRD, 111, 032011 (2025).

I'n(1535)5N

experiment results listed by PDG.

possibly uud + s5 ? Need to be confirmed in KA final state!

measured.

B(1(3686))

B(J/¥)

The Y1539 s otermined to be 0.99 + 0. 05,,,, confirms the fixed target

The strong coupling to Nn suggest a significant ss component in N(1535),

The other N* structures in ' - ppr® /n are studied & branching fraction

~12% confirmed by ppr® channel, but violated by ppn channel.

9




Status of A" and X™ states

e A, X hyperon excited states PDG entries

A (1710) 172+ ¢ ¥ (1780) 3/2+ * o+ 12+ e
A (1800) 1/2— * X (1880) 172t ** 30 1/2+ e
A(1810) 172t SR S e ) s e
AUBZU] 5K2+ - ) 5?2"' R X (1580) 3?2_ *
A (1830) 5/2= ™7 b 30+ T (1620) 1/2- *
A (1890) 3/2+ P 3/ ¥ (1660) 1/2+ ***
A (2000) 1/2= * X 7/2+  we ¥ (1670) 3/2— ***
A (2050) 3/2— ¢ b 5/2+ X (1750) 1/27 =
1"'1(20?0) 3{24— * ¥ 3f2+ * X (1775) 5/2~

A (2080) 5/2 * > 72T

A (2085) 7/2F . ;i; .

A (2100) 7/2— 5

A (2110) 572+  *= b -

A (2325) 3/2— ¢ z -

A (2350) 9/2+ > )

A (2585) - =

****: Existence is certain, and properties are measured.
***: Existence is very likely, but QN, BRs, etc. are not clearly determined.
**: Evidence of existence is only fair.
*: Evidence of existence is poor. 10



Two-pole structure of A(1380) and A(1405)

* A(1405) is the lightest baryon excitation in the strangeness

S = -1 region, located below the K"N threshold.
 The conventional quark model hard to explain its mass and
properties, indicting it might be a dynamically generated state
from strong interactions.
 The chiral unitary approach reveals it is not a single resonance,
but consists of two poles, corresponding to:
» A(1405): Narrower, located at ~1420 MeV
» A(1380): Broader, located at ~1380 MeV

Refs.

pole 1 [MeV]

pole 2 [MeV]

PLB706,63;NPA881,98 142415, — 4 26717,

PRC87,035202
EPJA51,30
EPJA51,30

142175 — i 1973
143415 — i 1072
142972 — i 1273

1381 50% — i 81707
138815 — i 11413;
13301 —i 56717
1325712 — i 90712
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A*, 2% in 1(3686) - AZ0r°

e Using (2712.4 + 14.3) x 10° (3686) data sample

« To reconstruct decay with £° - yA,A - pr~ and ¥ - yy

* 14,414 event from data, and 235 continuum background events.
* Helicity amplitude analysis

2(1385),2(1660),2(1670) b ¥ signal region and sideband
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A(1670), A(1690) 12



A*, 2% in 1(3686) - AZ0r°

% % }  Data Background
@] (€] — Total fit — A(1405)
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Background subtraction from —1In L
Nominal fit: > 50

Masses and widths are float

M (AY) description without p* or a*

M (t°A) description with X* below 2.0 GeV.
Need A(2325) in high mass region

Events / 0.010 GeV/c?

14 1.6 1.8_0 20 22 24 26
M(n’Y’) (GeV/c?)

BESIII, JHEP 02(2025), 212 13



A(1380),A(2325) in ¥(3686) - AZOx"

* Two-pole structure of A(1380)

Nominal fit: chiral dynamics model

Breit-Wigner = R(m) = [I — GV]™1, Ref. Nuclear Physics A 725 (2003) 181

Significance test: 11.10, ratio: (3.0 + 3.3 )%

Alternative fit: Flatte-like formula, coupling to X and KN channels
Significance test: 11.2¢, ratio: (6.7 & 0.9 )%

* Observation of A(2325)

M =23065+63+17.1MeV,I'=2271+12.2 +47.8 MeV

JP ANLL ANgj, Significance (o)
1/2=  188.0 6 18.7
1/2F  186.8 6 18.6
3/27  208.3 8 19.5
3/2%  198.8 8 19.1

. . 3
JP is determined to be: 5

14



 N(1535) shows large Nn coupling (I'(Nn)/I'(Nm) =
0.99), suggesting exotic Ss content.

« A(1380) observed (> 110) in (3686) —» AX°n°,
supporting A(1405) two-pole structure; new A(2325)
with J¥ = 3/2” identified.

» Systematic A/Z spectroscopy advances light baryon
understanding via high-precision PWA.

* More light baryon spectrum analysis ongoing

Thanks for your attention !
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