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Beijing E Iectron P05|tron Collider Il

, 2004: started BEPClI!’BESlll
% construction
2003 test run

‘(
\f' ‘ 2009 - now: BESIII physics run
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PRD 86, 010001 (2012)
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Quark models predict many more
baryons than have been observed
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Where is the “missing baryons'?

(1) Does the quark model completely describe the nature of baryons?
The baryon model links number of baryons. In theory: NA>N2>N1>N3,
however, in experiment: Nobserved << N1.

5O O e}

1, 3 quarks 2, quarks and 3, quark-diquark 4, multi quarks
flux tubes

(2) Do the resonances simply escape from detection?

Almost all existing data results come from 7TN experiments.

Charmonium decays at the BESIII experiment, give novel insights into baryons
and provide complementary information to 7TN experiments.
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‘ Why Charmonium?

Spring-8, ....

1A M (tn, ®, b, p, K -..) BESII58M  1.2B(20xBESI)  10B

o |.|.l {3535] CLEO: 28M 0.5 B (20x CLEO) 2B

J (3770)  CLEO:0.8/fb  2.9/fb (3.5x CLEO) 20/fb

N®AZ...) Above CLEO: 0.4/fb @4040, 5-10/fb
Jiy@'") = BBM = N*, A* *, E*l open 0.6/fb@4160 2/fh@4260, 0.5/fb
¢ NN, S, charm @4360, Data for
threshold lineshape
M Rscan &t BESI R
@2.23,2.4,2.8,3.4,
< F.A L, = 25/ph tau

Interference between N and N*bar could be studied
Not only N*, but also A* X* E*
High statistics of charmonium@ BESII|
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Events/(32MeV/c?)

Events/(32MeV/c?)

N* resonances in Y (2s)=2>ppIt’

PRL 110, 022001(2013)
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Resonance N e(%) B.F.(x107?)
N (940) 18707 50 T 257 27.5+ 0.4 6.4270 30108
N(1440) 1060150 1352 27.9 %+ 0.4 3.581 020100
N(1520) 190t 11103 28.0 + 0.4 0.6470 021075
N(1535) 673tio 1208 25.8 + 0.4 24717035 00,
N(1650) 10801 T +352 27.2 4 0.4 3.76T0 5T E
N(1720) 510157170, 26.9 £ 0.4 1790 10 to st
) 948105392 34.2 + 0.4 2.6270 5500
Q) i masos  surbEnd
otal 4515493 25.8 + 0.4 16.54+0.3£1.5

Two new baryonic excited states are observed in
PWA analysis. N(2300)[1/2]", N(2570) [5/2] .

See more results about baryons study:

J /1y — npp
JIy > AY +cce

PRD 88, 032010 (2013)
PRD 87, 012007 (2013)
w'— pKZ?,2% > A PRD 86, 032008 (2012)
7., — pnz (pnz 7°)PRD 86, 052011 (2012)
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X(18??) at BESIII

PRD 88, 091502(R)(2013)
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Small mass difference .

Near ppbar threshold production.
Are they the same particle?
What relations between them?
What are their structures?
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250
~ w X(1840); J” unknown (this result)
200 :_ X(1870); J° unknown (Ref. [13])
E X[1835), J=0 (Ref. [4])
150 B X(pP): =0 (Ref. [14]
E X[(1810); J=0 (Ref. [15])
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Observations with 225M J/psi decays

+mp O*

v 3(m m) X(1840)

PRD 88, 091502

wn rr X(1870)

PRL107, 182001

vy n'nr X(1835)

PRL106, 072002

v ppbar  X(ppbar)

PRL108, 112003

T @ ¢ X(1810)

PRD 87, 032008
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PWA of |/ U 2y

PRL 48, 458 (1982), Crystal Ball. Searching for glueball candidates.

PRD 87, 092009 (2013) 15

TTT T ] 4 (A710 ) > pKK (85 Tgog )x1071
"% 200 4 Q710 ) - yam (4.0 410 )= 10—4
Z X Nein=LT2 1 4f (1710 ) > oo —4
S 17 y (31 +10 )x10
1% f (1710 ) > ynn +0.13+41.24 —4
p 4 (2.35T011 0774) x 10
"E‘?"““ PRL 110(2013) 021601, Long-cheng Gui et al.
I calculates by LQCD,

Br(J/y — »G(0")) =3.8(9)x10°

(a) M, (GeVIe) Need more experimental effort.

Resonance Mass(MeV /c?) Width(MeV /e?) B(J/{¥ — vX — ~nn) Significance

fo(1500) 146812 +20 136+F3+8 0 (1.61F0-29+0-41y »« 10—° 820
fo(1710)  1759Fg*33 172+10Hs (2351597 672) X 107* 2500
fo(2100)  2081+13+23 273+ 27153 (9.99753775353) x 107° 139 0
f2(1525)  1513%5H3) 7508 (8411003 x 107 1100
f2(1810)  1822*35+%) 220737052 (5:38%5571553) x 1077 640
f2(2340)  2362*32+13° 334757 00" (5.58%08st1R1) x107° 760
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N and 7 ' Physics at BESIII

KLOE, WASA-at-COSY, CB at MAINZ, CLAS, GlueX, PRD 19, 2188(1979).

*Rich physics field:
n/n—>2y
n/M > T
N oy
n/Mm —>nn
n/M = i eten
n/m—>pe

0

0

chiral anomaly

guark mass

box anomaly
T,nn

CP violation
C violation —
LF violation

« Huge samples of prompt n/»’ with 1.2 billion J/psi decays.
*JIpsi=n (1), Jpsi>¢n ()
B(J/ Vv —yn)~1.1X103 — 1.32X10% n events
B(J/V —yn')~5.2X103— 6.24X10% n’ events
BJ/Vv —¢n)~7.5X10%— 9.0X10° n events
B(J/V —¢n)~4.0X10% — 4.8X10° n’ events
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‘ Observation of n '2n*nrn*n (z*nn'n")
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Submitted to PRL, arXiv:1404.0096
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CLEO, br(n'2n*nntn) < 2.4x104
Br(n'2>ntn-ntn) < 2.6x10-3, 90% C.L.

Mode Yield £ (%) Branching fraction
n s a T T 1994+ 16 34.5 (4.40 £0.35 4+ 0.30) x 10~
! tr=x%7" 84416 7.0 (9.38+1.79+0.89) x 1077

data
—_— ChPT + VMDD model
-------- phase space

0.5 0.6
M_. . (GeWV/c®)

D F__ .. §
]

Clearly support the model:

I Chiral perturbation + Vector-meson dominance
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Events/(0.02GeVI/c

1/ —vE,(980)°, £,(980) 1+

PRL 108, 182001(2012)
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250 e -
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2000f m [« n( ) 3 soff /n | \«”
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100F > __F Eod
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= = :a(fﬂlcﬂsy(éle%fcg)? e 1373 1':nﬁu::hﬁ)m31£ﬂc‘;}'? 1819
First observation of Br(J/{¥ — yn(1405) — ’“fo?Tﬂ — ’T?Tﬂ?ﬁ{_)
n(1405)—f,(980)n° = (1.48 £ 0.13(stat.) £0.17(sys.)) x 107

(isospin violated decays) | o
and J/y—yf,(980)x° Br(J/v¥ = vn(1405) = v for¥ = yr'zV71?)
— (6.99 + 0.93(stat.) £ 0.95(sys.)) x 10 ©
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' £,(980) Line-shape in 1(1405)>,(980)x0

Anomalous width, much narrower than the PDG value !
BESIN arXiv:1201:2737

Z0p T T T Fitted mass:

S 2o | M. = 989.9 £ 0.4 MeV
B 160 Lhye = 9.5+ 1.1 MeV
3 140 The peak is midway
S 120 between 2m 0 & 2m,.
S _ & width = 2(m,o - m,.)
E 60F 4 o' PDG2010:
D SOl by g M, = 980 + 10 MeV

r AN s I;,=40 ~ 100 MeV

vy 1.0 1.1 1.2
M(r*m)(GeV/c?)

Possible explanation: J.J.Wu et al, PRL 108, 081803(2012)
effect of Triangle Singularity!
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‘ | —nanin J/o—yn ’

PRL 108, 182001(2012)

_ 900f . 160}
“© = e © 140+
s 800¢ Jyoyn' Dt 3 T Jy—-yn' >n'non?
> 700 g 120,
S
S
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D
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i
fe5 05 085 1 105 1. “uasuaauguggumamas 1 1.021.04
M(n*mnf)/(GeV/c?) M(rn’r)/(GeV/c?)

Br(n' - mtrm®) = (3.83 +£0.15 +0.39) X 10~3 (PDG2010: (3.6114,) x 10~%) agreement

For ' —3 Y’ 0, the branching ration is two times larger than the world average value.
Br(n'— 37° ) (3.56+0.22+£0.34)x10~° [PDG2010 = (1.68+0.22) x10°]

Decay property: Isospin violations in 1) ' decays.
Br(n'—» n*x 7n°)

Br(n'— 37[0) ~1.6%

~0.9%
Br(n'— 27°n) Br(n'— 7777 n)
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Recent 7) and 7] ' tesults from BESIII

1. BF measurement of " > n*rete(ntruw), PRD 87,092011(2013)
« Good agreement with theoretical prediction.

2. Search for n/n" invisible decays, PRD 87, 012009(2013)

3. Search for n/n” weak decays, PRD 87, 032006(2013)

 Upper limits for new physics.

4. Search for CP violation in n/n’ 2n*r(xz%),  PRD 84, 032006(2011)

« No obvious signal was found.

5. Matrix element for n"—n*nm, PRD 83, 012003(2011)

« Decay mechanism study.
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Summary

Studying low energy QCD from multi-sides.
New fruitful results were obtained.
More and more results can be foreseen.

SESII

Thanks for your attention
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