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B Recent results on baryon spectroscopy
— Measurement of y.; — BB

— Observation of n, - BB

— Observation of A" /X /N*

— Observation of 2(1690)~ /Z(1820)"

— Study of Af decays o

— Study of the decay Af — A9+Ve} Preliminary

B Summary



Introduction

B The established baryons are described by 3-quark
configuration with the zero total color charge.

B An important field for understanding
the structure of hadron.

B NR quark model:
v" Successfully interpreted the excited baryons " pol e
v" Provided an explicit classification for light baryon
In terms of group symmetry
v" Predicted more excited baryon states

B The baryon decays of charmonium can provide a favorable
test of pQCD and baryonic properties.

Main decay diagrams
fory - BB
in ete~annihilation

Three gluon process

Virtual photon process



Beijing Electron Positron Collider-11
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Physics data taking
was started in 2009 !

Reached peaking luminosity: 0.85 x 1033 em™%s~1 ,



Beljing Spectrometer-111 Detector

Magnet yoke

RPC

Be beam pipe

MDC, 120 um

b CsI(T1) calorimeter, 2.5 %@ 1 GeV
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BESIII Data Samples
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World largest data samples of J /4y, ¥(25),y¥(3770), etc.,
produced directly from e*e~ collision.
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Outline

B Recent results on baryon spectroscopy
— Measurement of y.; — BB
— Observation of n, - BB
— Observation of A* /X" /N*
— Observation of Z(1690)~ /=(1820)~

— Study of A{ decays o
— Study of the decay Af — AeTv, Preliminary



Measurement of y.; —» BB

Phys. Rev. D 87 032007 (2013)
Phys. Rev. D 86 052004 (2012)

Data sample:106 x 10° y(25)

B Test the pQCD:
v' Test COM model
v Test helicity selection rule
v Enrich the experimental
evidences of baryonic decay
v Study the . meson

properties
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B Branching fractions are
consistent with the
previous published results

IR N - W () B Besfa - oy ;.
33 335 34 ads a5 355 ap 325 53 835 34 345 35 355 36

(GeV /c?)
Br(x. — AA) =33.2+2.0+2.6
Br(x, - Ad)=12.2+1.1+1.1 .* o°
Br(x, — AA) =20.8+1.6+2.3 et ot
Br(xc — Z°2°) =47.8+3.4+3.9 “m’ decay mode Yo Y Yo
Br(¥. - 2°2°) =3.8+1.0+0.5(< 6.2) B UL S B mw s B w s
Br(xe — 2°Z%) = 4.0+ 1.1+ 0.5(< 6.5) ARt ﬂ*g“-r/_ozu}ssn W6T126+27 <54 22 262+55+33 48 718+ 14582 6.4
Brgeo » '5) = 47.8+3.4 £ 3.9 e e G ey e
Br(xcs — Z*{‘) =3.8+1.0+0.5(<8.7) 3(1385)73(1385) 1645716 31 44+25+06 <10 19 79x40+09 <17 20
Br(xc > 2t27)=4.0+1.1+0.5(<8.8) SO385) 3385 235462423 43 <5709 <85 00

A7 7 (total) 119064114 >0 3L1£34+39 >0 13702762157 >10




Observation of n. - BB

Data sample: 225.3x 10° J /¢

Phys. Rev. D 87 012003 (2013)

40 ;— —e— Data (a) 3B T D-ata (b)
) R Signal ! = - - - - Signal .
a8, = — — Background o, 30 3 oy - Y?_%
= — - = - - J/ ==
% 30 3 [ AT % 25 . J/$ : =T
L(E_) 25 E_ :I Jy — YYE_-_ E 20 - [ Jy - ="Arrc.c
T 20E [ sy - nes A = — — J/y — yEE + other bg
i) C L 15F
§ 15E § E
5F 56 ]
0 - ‘ 0 b~ w
2.4 2.5 2.6 2.7 2.8 2.9 3.0 2.65 2.70 2.75 2.80 2.85 2.90 2.95 3.00 3.05
- ot
M(Z'T) (GeV/c?) MEZ) (GeV/c?)

B/ — yn. — ,szri—) = s ® (£(m) X E3 X damping(E,) X BW(m))

+ BKG(m),

= (3.60 = 0.48 = 0.31) X 107>,
B/ — yn, — yE-E") By, —3"327)=(2110.28+0.18+0.50) x 10~
= (1.51 = 0.27 = 0.14) X 1075, B(n,—E"E)=(0.89+0.16=0.08 £0.21) X 1073

The measurements provide more experimental information on
the study of the . decay! 9
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Observation of A*¥ and X*
inyY(2S) - ATt

Data sample:106 x 10° 1(25)

Phys. Rev. D 88, 112007 (2013)

| EEII:I=--:||:|I:|EB (4 [
o O LgfERiiiEiisie.. » Branching fractions are measured
2 e ERE I L for the fi :
5 BeE5as =:2.2922.582 or the first time.
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Excited strange baryons around 1.5 to 1.7 GeV/c? are observed.
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PWA of ¥(25) - pp nr°

Data sample:106 x 10° 1(25)

Phys. Rev. Lett. 110, 022001 (2013)
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B 2-body decay:

v Y(2S) - X% X - pp,
v P(2S) - pN*, N* - pr® +c.c..

B |sospin conservation:

v" Suppress A resonance

Resonance M(MeV/c?) TI'MeV/c?) AS ANy Sig.
N(1440) 13907431730 340745779 725 4 1150
N(1520) 15105310 11513219 19.8 6 5.00
N(1535) 1535*8"13 12073979, 494 4 9.30
N(1650) 165013110 150733+ 821 4 1220
N(1720) 1700738733 4507497%0% 556 6 9.60
N(2300) 23007301109 340730+ 110 120.7 4 1500
2570710134 25071476 789 6

with higher precision.

24—21

+
B 2 new N*s are significant (J = ;

B First 5 well-known are also measured

)
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Observation of 2(1690)~ /£2(1820)~

Data sample:106 x 10° y(25)

inP(2S) > KAE

Phys. Rev. D 91, 092006 (2015)

30 |-
c:&: :
> -
2 -
= 20 ¢
5 |
S okl/- !
- | |T it —_——
= _‘ka moor LI S L o

M(K'A) (GeV/cd)

® Two hyperons £(1690)/Z(1820) are
observed with significances of 4.9¢ and

6.20 inY(2S) > K~AE* + c.c.

® Resonance parameters consist with PDG

Z2(1690)~ Z2(1820)~
M (MeV /c?) 1687.7 +3.8 £ 1.0 1826.7 55+ 1.6
I'(MeV) 271 +£100=x£2.7 5444+ 1574+42
Event yields 744 +£21.2 136.2 4+ 33.4
Significance(s) 4.9 6.2
Efficiency(%) 32.8 26.1
B(107°) 5.21 4+ 1.48 +£0.57 12.03 +2.94 + 1.22
Mppg(MeV/c?) 1690 + 10 1823 +5
Tppg (MeV) <30 24113

)
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The branching fractions are measured

for the first time!

Decay

Branching fraction

w(3686) — K—AZ="!

w(3686) — Z(1690)" =+,
Z(1690)" — K~A

w(3686) — Z(1820)" =+,
Z(1820) - KA

yw(3686) — K—X0=

lff(3686) = YXc0s XcO Ki*'\-'?‘-

w(3686) — ¥xels ¥e1 — K-AET

w(3686) — ¥xea. xer — K- AE"

X0 — K_A\-E

Y1 — K-AE?

Xez — Kii\.é‘

(3.86 £ 0.27 £0.32) x
(5.21 £ 1.48 £20.57) x

(12.03 £2.94 £ 1.22) x

(3.67 £ 0.33 £0.28) x
(1.90 £ 0.30 £0.16) x
(1.32 £ 0.204+£0.12) x
(1.68 +0.26 £0.15) x
(1.96 £ 031 £20.16) x
(1.43 £0224+0.12) x
(1.93 £ 0.30+£0.15) x

1073
10-¢

10

10—3
103
10—°
103
1074
10~#
10~%




>

Measurement of absolute BF
for charmed baryon (A}) decay

B Absolute BFs of Af decays suffer from large uncertainties since
Its discovery 30 years ago

B Provide crucial information:

Important input to Ay physics

» Open a window into the study of final state (strong) interactions
» Constrain fragmentation functions of charm and bottom quarks

Mode This work (%) PDG(%) Belle(%) ":':
pK?Q 1.47 £0.08 £0.03[1.15 £ 0.3 = |

Z 4 +0.21 @

pK ™ ?.ggig.?;ig.gg 5.0 + ¥ 84N 0.241921 < 1901 567 pb~1@4.6 GeV ﬂ

. : . = i

—
E Sl _—

Br(pK—nt):
: : v' Consist with.PDG and lower than
1.05 4 0.28

1.00 £+ 0.34
3.6 1.0
27+£1.0

Belle’s results (20),

v’ Improved precision of thé other 11+ 2.2 2.3

2
modes significantly. MHC(GEE”*? )




Events/0.001 GeV/c?

11 ST for A; reconstruction:MBC:\/Eieam — |1_7),—\;

Measurement of absolute BF for
semi-leptonic decay of AY — Ae'v,

B Test the theoretical model
B Calibrate the LQCD calculations
B Determine additionally CKM elements

2000

PKY PK'R |
PK* Tt ® PK
. Artr© At

2.26 2.2 2.
MB(_‘j (GeV/c:2 )

Uniss=Emiss — Clﬁmissl

Eriss = Epeam — Ep — Eo+
Pmiss = DAy — PA — Pet

0.2 0.1 0 0.1 0.2

| Br(Af - Ae*v,) = (3.63 + 0.38 + 0.20)%

Ulniss (GeV)
| 1




Summary

B BESIII has collected the world largest data samples

atJ/y , P(25), etc. .

B Many baryonic results are presented in charmonium
decays.

B Precise BR measurements of charmed baryon (AY)
decays are presented with the data sample at A} -pair
threshold (4.6 GeV).

B More results of baryon spectroscopies are on the way!
u

Thanks for your attention!
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Beijing Electron Positron Collider-I1

BEMS (beam energy measurement system):

based on Compton backscattering
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Physics data
taking in 2009 !

0.85 x 1033 cm
==z \
\

4 Compton back-scattering
I for high precision beam

Beam energy:
1-2.3 GeV

Crossing angle:
22 mrad

Luminosity:
1%x1033 cm-2s-1

Optimum energy:
1.89 GeV

Energy spread.:
5.16 x10+4

No. of bunches:
93

Bunch length:
1.5cm

Total current:
0.91 A

SR mode:

0.25A @ 2.5 GeV
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