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Storage rlng ~240m

@& 2004: started BEPCII/BESIII construction
v Double rings

§ v Beam energy: 1-2.3 GeV

%84 v Designed luminosity: 1x10% cm’s!

%7 2008: test run

gl 2009 — today: BESIII physics runs
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BES]I[ Detector
RPC Muon Detector

8 layers (end caps) + 9 layers (barrel)
AQ/4 =93%

Superconducting solenoid (1T)

Electromagnetic CsI(Tl) Calorimeter
0:/E<2.5% @ 1 GeV (barrel)
o:/E<5% @ 1GeV (end caps)

G, = (6 mm)/EY2 @ 1 GeV

Time of Flight
0,=90 ps (barrel)
o, = 120 ps (end caps)

-

Drift Chamber
0,y= 130 um (single wire)
6,/P;=0.5% @ 1 GeV

Nucl. Instr. Meth. A614, 345 (2010)
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BESIII Collaboration

http://bes3.ihep.ac.cn
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BESIII started data taking for physics since 2009

6

3 _ ® BESII98

. 1.3x109J/p g [ R
« 5x108(2S) b e
i 29 fb-l @ l/)3770 I <> pluto
* 05101 @ tupq )
. 23fb! @ 4230/4260 MeV |
« 0.5fb! @ 4360 MeV °f }
. 0.5 fb @ 4600 MeV : Nt % %
e 1fb1@ Y5 f J[ H,H@ %
e 0.1fb1@ 4470/4530 MeV [ ‘%
* 0.04 fb around A, threshold 't N
« 1fbl @ 4420 MeV : | | |
e R scan: S T T R

« 2-3GeV, 19 points, ~0.5 fb <M (SR |

P BESIII (direct)
« 3.85-4.59 GeV, 104 points, ~0.8 fb1 . >

MORE:
o 3554 MeV 24 pb-1tmass; 4100-4400 MeV 0.5 fb-1 coarse scan
* On-going data taking
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BESIII Physics Program

m Light Hadrons
e Meson and baryon spectroscopy
e Search for exotic hadrons, e.g. glueballs, hybrids, tetraquarks
e Light meson decays
B Charmonium Physics
e X, Y, and 7 states
e Decays and transitions
® Open Charm Physics
e D meson decays
e DD mixing
e CP violation in the charm sector
B And many further topics e.g. tau and two—photon physics
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Light Hadrons
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Suggested gq quark-model assignments for
some of the observed light mesons.

Lattice QCD predictions for glueball masses

ptly,  JPC =1 |=Ql [=0 | =0
ud, Td, %(a’g— W) ug, 4% ds, — s ok f 5
118, o+t x K 0 7 (958)
1428, 1= p(770) K*(892) $(1020) w(T82) B
11p 1+ b1 (1235) Kqgt by (1320) hy(1170) E
197 ott an(1450) K}(1430) Fo(1710) Fo({1370) 4
13p 1+t a1{1260) Kyuf F1(1420) F1(1285) PD62016 # T]C(QS) % (IP)
7 c2
18R g+t aa(1320) K4(1430) Fh(1525) Fa(1270) %
110, s o (1670) Eat1rroyt 1 (1870) 72(1645) O | g
53 ‘® £M.

15D, 1= p{1700) K*(1680) w(1650) % B e
15D, g K3(1820) 2 L @ @
1%Dq g p3(1690) K1(1780) $3(1850) w3 (1670) % fj(ggzo)
195 4t a4(2040) K}(2045) F4(2050) 2 -
136y g p5(2350) K (2380) % o(1710) £ (1575

2 4 I 00} %ngﬁagg 2( )
1% Hg ] ag(2450) fe(2810) fﬂ(ls?o) ::]](1295) fZ(IZ?O)
915, ot 7(1300) K(1460) n{1475) n(1295) 1

3 - " + -+ ++
288 1 p(1450) K*{1410) $(1680) w(1420) 0 0 2




- _ -
Scalar (0**) 2 e 5
10 | ——— 4
> Eur. Phys. J. C 21, 531-543 (2001) e g
8 —
v £,(1370): Large n7, small s§ and significant Glue —— 133
content S8 e 0T o
2
v f,(1500): s5 and nn out of phase 4 O m—
v f,(1710): Large s5 content , Y. Chen etal, 1
. PRD 73, 014516(2001
> Physics Reports 389 (2004) 61 N (2001) ;
v f,(1370) Largely nn T
v £,(1500) mainly Glue e SR R,
. = 2T 5.83(5)(6 2390(30)(120
v 1:0(1710) mainly ss 0+ 6.25%6%%6% 2560%35;5120
1+ T.27(4)(7 2980(30)(140
> PRL 110, 021601 (2013) y+ i 10010150
) 3+- 8.79(3)(9) 3600(40) (170
v £,(1710) dominant Glueball components 3+ 8.94(6)(9) 3670(50) (180
1= 0.34(4)(9) 3830(40)(190
> 27~ 9.77(4)(10) 4010(45)(200
37~ 10.25(4))(10) 4200(45) (200
2t 10.32(7)(10) 4230(50) (200
0t 11.66(7)(12) 4780(60)(230
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first studied by
Crystal Ball (1982):
f,(1710)

e Crystal Barrel (1995):

f,(1500) [pp—nnn]
« E835 (2006):
fo(1500) [pp—n‘nn]

fo(1710) [pp—n‘nn]
e WA102, GAMS:

f,(1500) [yn mode]

June 7, 2016
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EVENTS/(0.05 GeV)

| Crystal Ball 1

PRL 48, 458 (1982)
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BESIII: PWA of Jy — ynn, n — vy

* f,(1710) and f,(2100) are dominant scalars

* f,(1500) exists (8.20)
f,’(1525) Is the dominant tensor
* £,(1810) and f,(2340) exist (6.4 and 7.60)

* No evidence for f,(2220)

Resonance Mass(MeV /c?) Width(MeV/c?) B(J/v — X — ynn) Significance

fo(1500)  1468+1:+23 36t (e s RIx1I® 82e
17504644 172410552 | (2.357013+120) 104 [ 25.0 0
2081+13+2¢ orafetiil § (.43 oty x107* | 139«
F2(1523)\ 15134574 et (Gagrttdixio™ Iibe
f2(1810) | 1822755757 220+52+88  (5.407060+342y » 105 640
f2(2340) / 23627537 43° gagteers  Bey o k10 16«

T
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PWA of J/y S>yTon?

PRD 92, 052003(2015)

2 onE @0 BEST ® Model-independent PWA;

2 o PRV ® Provide a description of the

S, e e, scalar and tensor components
e iy : g

Mas.s(n“nn) [GeV/ic?] Of the TCOTCO System,

{b) 2 E1 ;?gfe..o ® (Ot+: G(fo(SOO)), f0(1370),
BESI f,(1500), f,(1710), and ,(2020);

Events / 15 MeV/c?
g

IIII|IIII|III1|IIH|II!I’IIII

ot %

o e 550 epog %ﬁ_h &
'm’e?.*-%ﬁ"‘.-p%‘ s T

5 F] 25

=
oF

Mass(nn?) [GeV/c?]

e 2+:dominant by f,(1270);

(c) 2+ M2

Events / 15 MeV/c?

a0 B (d) 2+ E3 .
. BESTT

Events/ 15 MeV/ic?
[
g

ELIPCI COE P s L PR UL PP L Al sty st d g o 5 ot gl oot gt i oo o H
0.5 1 1.5 2 25 3
Mass(nn?) [GeV/c?]
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Decay rate of pure glueball from LQCD

»Pure scalar-glueball rate in J/\y radiative decays

BR(J/w—YG(0**))=3.8(9)x10° PRL 110 (2613) 021601
BR(J)/y—yf,(1710)>yKK)=(8.5132) x 10~*
BR(J/w—>yf,(1710)—>yrr)=(4.0+1.0)x 10~* YEXp.:
BR(J/y—>Yf,(1710)>yon)=(3.1+1.0)x 104 - ~3.9x 103

BR(J/y—Yf,(1710)>mn)=(2. 351013 574)x 107*
» Pure Tensor-glueball rate in J/\y radiative decays
BR(J/y—>YyG(2+*))=1.1(2)x102
Large decay rate is predicted
Need more experimental information!
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Pseudoscalar (0+*)--n(1440) o—

> First observed in pp L r—r— E

Nuovo Cimento 50A(1967)393
vpp - n(1440)ntn~(,n » KKn)
v'Mass: 1425+7 MeV, Width: 80+10 MeV

»1(1405) and 1n(1475) observed in different decay modes

v'TT™ D : PRD40(1989)693, PLB516(2001)264

Y. Chen etal,
PRD 73, 014516(2001)

v'Radiative J/{ decay: PRL65(1990)2507, PRD46(1992)1951

v pp annihilation at rest: PLB361(1995)187, PLB400(1997)226, PLB462(1999)453,
PLB545(2002)261
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Pseudoscalar (0*)--n(1405)/n(1475)

The Structure of n(1440)

»EXxperiment
v'1(1440) split to n(1405) and n(1475) (from PDGO04)
v'1n(1405)—n=nr , or through a,(980)r (or direct) to KKn
v'n(1475)—K*(892)K
»Quark-model
« 1(1295): the first radial excitation of the 1’
e 1n(1475): the first radial excitation of the n
o n(1405) ?
»Phys. Rev. D87, 014023(2013)
* 1(1405) and n(1475) are the same state with a mass shift in different modes

June 7, 2016 Sixth FPCapri2016 16/60



v'1n(1405)—yp nM(1475)—>vd

Table 2

Comparison with other experiments

Decay mode Mass (MeV/c?) Width (MeV/c?) B(J/y— yX)B(X—yV) Experiment

(x107%)

£,(1285) = yp! 1281.9£0.6 24.0+1.2 0.3440.09 PDG [1]
127147 I+ 14 0.2540.0740.03 MarkIII [7]
1276.1 £8.1£8.0 400+8.6+9.3 0.38+0.090.06 BESII

n(1440) - yp! 1400-1470 50-80 0.6440.1240.07 PDG[1]
1432 8 90+26 0.6440.1240.07 MarkIII [7]
1424+ 10£11 101.0+88+8.8 1.0740.17£0.11 BESII

n(1440) = y¢ <082(95%CL.) BESII

June 7, 2016

Sixth FPCapri2016

Pseudoscalar (0*)--n(1405)/n(1475)

PLB594(2004)47

160

gpMeV
S
o

Evellts/
]
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—
(=]
o
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60

40}

20 ¢

1.2 1.4 1.6 1.8 2 22
M,, (GeV)

Fig. 2. The yp invariant mass distribution. The insert shows the full
mass scale where the 5(958) is clearly observed.
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Pseudoscalar (0‘*)--’n( 1405)/n( 1475)

3

2

1

1

Event/(0.038 GeV/c?)

v1(1475)>7d : 1
o N
O 200}
2 “F
S 100f g A
=, s .
o -
it -100;— :
Y¢ GeV/c
| Resonance

Destructive f1(1285)
interference  1(1405/1475) (">1479+11+21
X(1835) ,\/>’,\/ 1812459442

Constructive f1(12852/6 PDG
interference  1(1405/8475)  1479+11+16
X(1835) 1813+61+45

?PDG

133135120
161+47+24
PDG
132+36+31
160+81+43

2!’1":_

00:

00|
50F
00|

501

U_L' el | Tra | e TR spresape L T ey
1.2 1.4 1.6 T 8 2 2.2

My ¢ GeV/cd)

0. 30+O 12+0.17
11.8+2.2+1.9
9.0+2.6%+2.2

0.29+0.12+0.17
/7.91£1.3%1.9
1.6+0.5%£0.3
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Result (BESIII preliminary)
» The structure in y¢ favors n(1475).
Assuming 1(1405) and 1(1475) belong to One stat.e assumpt.lon: .the ra.tlo between yp
one meson [1]: and y¢ final states is a little bit larger than
['(n(1405/1475)>vp) :[(n(1405/1475)>v¢)=3.8:1  the prediction in Ref[1].
Two states assumption: n(1475) probably
the first radial excitation of the n

The partial width relationship of yp and y¢ final states

® S i
11/ Pre Constructive Destructive
['(f,(1285)>vp)[3]:T(f,(1285)>70) /”h/n 51288 £96.7):1 (1293 £99.8):1
['(n(1405/1475)>vp)[4]:T((1405/1475)>v0) (6.6 +2.1):1 (9.9 +2.8):1
[1] X. G. Wu et, al. Phys. Rev. D 87, 014023. [3] BES Collaboration Phys. Lett. B 594, 47.
[2] L. Kopke and N. Wermes Phys. Rep. 174, 67. [4] Particle Data Group Chin. Phys. C 38, 090001.
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TABLE V. The mass, width, and branching fractions of J/¢ decays into {w, ¢ }X(1440).

J/ i — @wX(1440) J/ i — 0X(1440)

(X — KK 7~ + c.c.) (X = KtK—#Y)

M = 1437.6 =+ 3.2 MeV/c? M = 1445.9 = 5.7 MeV/c?
I' =48.9 = 9.0 MeV/c? I' =342 + 18.5 MeV/c?

B(J/¢p — ©X(1440) — oK K" 7~ + c.c.) = (4.86 = 0.69 += 0.81) X 107
B(J/¢Y — wX(1440) — wK+* K~ 7°) = (1.92 = 0.57 = 0.38) X 10™*
B(J/¢ — $X(1440) — SKOK 7~ + c.c.) < 1.93 X 1073 (90% C.L.)
B(J/¢y — $X(1440) —» KT K~ 7") < 1.71 X 1073 (90% C.L.)

M. Ablikim et al, Phys. Rev. D77, 032005(2008)
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TABLE I. Summary of measurements of the mass, width,
and the product branching fraction of B(J/¢¥ — wX)X
B(X — a; (980)7) X Blay (980) — mm~=) where X represents
f1(1285), n(1405) and X(1870). Here the first errors are statis-
tical and the second ones are systematic.

Resonance Mass (MeV/c?) Width (MeV/c?) B(10~%)

fi(1285) 12851+ 10%L8 220+31*¥ 1254010720
7(1405) 1399.8*=25+2% 52.8+7610. 1.80+0215%
X(1870) 187713x635% X +120° L50+02615%

M. Ablikim et al, Phys. Rev. Lett. 107,

182001(2011)

E88s

N
8

300

Events / (20 MeV/c?)
L
g

2

100

I1.2 1.4. 16. I ISI . JE.DI . IE.?.
(GeV/c?)

'r|r|:+1'r.
FIG. 4 (color online). Results of the fit to the M(n#7 " 77)
mass distribution for events with either the na™ or n7~ in the
a,(980) mass window. The dotted curve shows the contribution
of non-w and/or non-ay(980) background, the dashed line also
includes the contribution from J/ s — b(1235)a(980), and the
dot-dashed curve indicates the total background with the non-
resonant J/iy — waj (980)7r™ included. y?/d.o.f. is 1.27 for
this fit.
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Decay mode Branching fraction B

J/P — nY (2175), Y (2175) — ¢f0(980), fo(980) — 7Fm— (1.20 4+ 0.14 +£ 0.37) x 10~ *
J/p — ¢f1(1285), f1(1285) — nuta— (1.20 & 0.06 £ 0.14) x 10~ *
J /v — ¢n(1405), n(1405) — nmrm— (2.01.£0.58 £.0.82)(« 4.45) x 107
J/¥ — $X (1835), X (1835) — natw™ < 280 = 40—+
J/ — ¢ X (1870), X (1870) — natm— 613 % 167
o~ 400 -
'-9.. L samsssss ﬂd)?t TC-
> 3501 - == nonh-n/¢ backgrounds
O I histograms: X(1835)
& -.=uenhistograms: X(1870)
SN I f:(1285)
%)
2 _
|.% 200 -
150 |l peerEgcl o
100 |-
50 |-
M. Ablikim et al, . sminttanabIT
1 32 13 14 15 486 47 18 18 2

Phys. Rev. D91, 052017(2011)
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n(1405) in J/PY->V3T

n(1405)—a,m
¢ r|(1440){ n(1475)-K* K

® One or two resonances?

K'(K') —>—TT°
11(1440) _

KK)
K(K) {
f,(980) 7

Triangle Singularity (TS)

one n(1440) is enough to
describe the experimental

data !
J.J.Wu et al, PRL 108, 081803(2012)

PRL 108, 182001 (2012)

g 2
B O D
- o O O
i\.‘fn L L BB LR R LR |
o |
L
ks —
=
L

—
=

]

=

S

Events/(0.02GeV/c?)
Z
=

Events/(0.02GeV/c?)
[ ]
[ ]

L s
—_—

T e e 18
M (980)9)(GeV/c) M(f (980)n)(GeV/c?)

The isospin violated decay m(1405)—1£,(980)n0 is
observed for the first time with a significance >10g.

Sixth FPCapri2016

Resonance M(MeV/c?)  T(MeV/c) Branching ratios

n(1405)(7* 7~ ") 1409.0 £ 1.7 483+52 (1.50+0.11=0.11) X 107

7(1405)(" 7' ") 1407.0+35 550110 (7.10+0.82 +0.72) X 107
June 7, 2016
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Measured results of 1(1440) at BES2/BESII|

BES2 BESIII
._
Y 1n(1405) 1n(1440) 1n(1405) Nn(1405)->yp
(2.6+0.7)-10" 3w (1.50+0.11+0.11)-10°% (1.07+0.174+0.11)-10-*

310 (7.10+0.8240.72)-10¢  1(1475)—yd
(7.9+1.3+1.9/
11.8+2.2+1.9)-10°

®  m(1405) 1(1440)
(1.8940.21+021).10% K¢Km: (4.86+0.69+0.81)-10
K*K'n: (1.9240.57+0.38)-10

¢  m(1405) n(1440)
(2.01+0.58+0.82)-10° KKm <1.93-10° @90%CL
(<4.45-10° @90%CL) K*'K® <1.71-10" @90%CL
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Status of X(18??) at BESII|I

e X(pp): F=0, 1/Y->vpp, PRL108,112003
. X(1835): JF =0, J/USyren’,  PRL106, 072002
e X(1840): JP unknown, J/Y->y3(rttrr), PRD88,091502
e X(1870): JP unknown, J/y->wnmr*rr, PRL107, 182001
. X(1810): JPF = 0*, I/ b->vwe, PRD 87, 032008

X(18?7?) near proton-antiproton threshold :

® X(1840) is in agreement with X(1835) and X(pp), while its
width is significantly different

* Are they the same particles?

®* More studies are needed

Sixth FPCapri2016 June 7, 2016 25/60



X(pp)/X(1860) in J/Y—ypp

Strong enhancement first observed at BESII PRL 108 112003(2012)
[PRL91,022001(2003)] and confirmed by
CLEO-c [PRD82,092002(2012)] ;

BES]]I :%%?% '

. <, 600
* PWAwas firstly performed at BESIII; = 500 o fog;?g;
- - —_ LB —
* Significance of the X(pp) component >306, Q 400 2
>5¢ for the other components ; § 300
* The 0+ assignment is better that other J°¢; 5 200
o
o M=1832+1%(stat)+18(syst)+19(mode)MeV/c? ; 2 100F o
« I'<76MeV/c? (90% C.L.); N -
0.0 0.1 0.2 0.3
. — — 2
No similar structure was observed in J/yi-»wpp or J/Y—-dpp; Mpp2mp(GeV/cH)
PRD 87, 112004(2013) arXiv:1512.08197
500 T T 1000
80 F ___ s 450 -e-Data . 900
. E_ . Bf‘:[ral;atta J/lIJ_)(Dpp i—’: 400 —GIoEaI Fit (a) : 800 J/lp_)q)pp (b)
:g RS 5N (Jfy— wX(F)) = O Er=eiinh) ] 3% E
8 60 ;— non-resonant contribution ‘% Zgg ==iBackaround E % igg :
w sideband fit Ao 3 Sy
5 50 @ sideband data % :1222 (I)_)KSKL :; % :gg CI)_)K_;I__K :
S 40 @ 100 - D 200 — 3
:g 30 52 — 102--_-— o " —_
g 2 2 os 3 Fes BESTI S
O el | BESII Ly S EE Y preliminary:
OD S— '0.05" o~ LD.‘] S 0‘I|5 — .0_2 0(900 OA(IJS U.EIU - 06“.0—0 0.65 O‘!IO y

" 5 M, -2, (GeVvic?) M,p-2m, (GeVic?)
Sixth FPCapri2016 M(pp)-2m, (GeV/c") June 7, 2016 26/60



Confirm X(1835) in J/y—=>yntnn

PRL106,072002(2011) » X(1835) was first observed at BES, and then confirmed

500 -B'ES]I[ at BESI|I [PR!_95_,262_001(2005)]; o _
b : * the angular distribution of the radiative photon is
> 400 | consistent with expectations for pseudoscalar;

Q 300 E « Many interpretation: pp bound state? Glueballs?
S Radial excitation of the n’ meson?,...

2 200  Needed higher statistic

=

(0] B - - -

& 100 7 s 5000 |

054 16 1.8 20 22 24 26 2.8 it
M(mtn’ ) (GeV/c?) ﬂé“ 3000
“;Q 2000

Resonance M(MeV/c?) I'(MeV/c?) j, - n

£,(1510) 15227 +50 48+ 11 230+37  >5.76 i

X(1835) 1836530  190.1+9.0 4265 131 >20¢ ;

X(2120) 21224+ 67 83+ 16 647 =103 57 .9¢ 2.

X(2370) e 8T Keeiy 565 =105 56 4q

Sixth FPCapri2016
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Fit to Mass spectra of n'm*n: MODEL I

e Using the Flatté formula for the line shape

o T = VPout

MZ=s=i Yy glchk

9
Yk 9EoK = gé(po + g%;”ppﬁ)

ggﬁ /gé is the ratio between the coupling strength to the pp channel

and the summation of all other channels

M (MeV/c?)

g5 ((GeV/ch)?)
9op/ 98

Mpore (MeV/c?) *
[poe (MeV/c?) *

Branching Ratio

+121.9 +127.8
1638.0 21519 225473

+35.4 +47.6
93.7 —35.4-43.9

+0.37 +0.83
2.31 —0.37 —0.60

1909.5 +159+94
R

(3.93 2538 Z0iga) X 107*

* The pole nearest to the pp mass threshold

June 7, 2016

Sixth FPCapri2016

2500 [T T T[T T T T T T[T T[T [T T[T T[T T7 ]
............... + Data
o + 1 — Global Fit
------ £,(1510)
- ----X(1835 _
G 2000 [~ 1 x§1gzo;
2 --- X(2120)
[~ < —-MNon-Resonant |
%-) " 3 B Background
= 1500 | o0t pp threshold
9 s TH CE—
S
M | al
12} 1000~ BESIIT
c L
Q I Preliminary
W 500
B e

013 14 15 16 17 18 19 2 21 22
Mn'n'n] (GeV/c?)

logL = 630549.5
Significance of g;5/gg being
non-zero is larger than 7o

X(1920) is needed with 5.70
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Fit to Mass spectra of n'm*n: MODEL II

e Using coherent sum of two Breit-Wigner amplitudes

June 7, 2016

o« T = VPout + ﬂ'eie'vpout

M%—S—iM]_Fl M%—S—ile"Z

M (MeV/c?)
I' (MeV/c?)
B.R. (constructive interference)

B.R. (destructive interference)

1825.3 124 +17.3
245.2 *15.2+4.6
(3.01 1317 18:38) x 107*

(3.72 Z531 g35) X 107*

M (MeV/c?)
I' (MeV/c?)
B.R. (constructive interference)

B.R. (destructive interference)

1870.2 t32+23

+7.1+2.1
13.0 —-5.5-3.8

(2.03 1315 7033) x 1077

(1.57 2555 Zo.g) X 107°

Sixth FPCapri2016

2500 (T T T T I T IITTTTITTTT TTTTT T T [TTTT T

—+Data

— Global Fit
...... 1,(1510)
a 2000 — ---- X(1835)+X(1870)]
&) - X(2120)
S‘ —- Non-Resonant
() I I Background
p threshold
S 1500 PPt
= [ Dy
S
“-“ B Al
& 1000 BESIII
c L
Q [ Preliminary
L

[

(=]

(=]
I

013 14 15 16 17 18 19 2 21 22
Mn'n'n] (GeV/c?)

logL = 630540.3

Significance of X(1870)
is larger than 7o

X(1920) is not significant
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n'm*n line shape near the pp mass threshold

e A signifi,cant distortion of the n'm* " line shape near the pp mass threshold is observed in
J/W—ynm

» Simple Breit-Wigner function fails in describing the line shape near the pp mass threshold

e Two models have been used

» MODEL I: threshold structure due to the opening of the pp decay mode
* Using the Flatté formula
* Strong X(1835)—pp coupling, with significance larger than 7c
e M, =1909.5 %1233} MeV/c?
© Tooe=273.5%5137840 MeV/c?
» MODEL II: interference between two resonances
* Using coherent sum of two Breit-Wigner amplitudes
* A narrow resonance below the pp mass threshold, with significance larger than 7¢
« M=1870.2 *5%%23 MeV/c?
« T=13.0%11%21 MeV/c?

pole

 Both models fit the data well with almost equally good quality
» Cannot distinguish them with current data

» Suggest the existence of a state, either a broad state with strong couplings to pp, or a narrow
state just below the pp mass threshold

»> Support the existence of a pp molecule-like state or bound state

June 7, 2016 Sixth FPCapri2016 30/60



X(] 835) in J/¢_)Kg Kg n provides a clear environment

June 7, 2016

BESIII: PRL115,091803

KO.KO 17 and mOKO KO .77 bkgs are forbidden by exchange symmetry and CP conservation

1.3X107 J /Y events

(a) Structure around 1.85 GeV /c2
(b) Strong enhancement near the
KOKO threshold interpreted as the
fo(280)

(c) Strong correlation between the
fo(280) and the structure near 1.85
GeV/c?

(d) M(KOKO5)<1.1 GeV/c2 e the
structure near 1.85 GeV/c?
became more pronounced

PWA of events with
M(KOKO)<1.1 GeV/c2and
M(KOKO 77 )<2.8 GeV /c?

1.6 1.8 2.0 2.2 2.4 2.6 2%,3.0
Moo, (GeV/c \\
24‘_I"'I" R L IR IR R i \
' ;(C) Data £ SN
2.2 e ;
]
)
o)
=
o
—
]
ol
c
o
=
w

1.0E50\ ¥
1.5\143“2/0/22 FETETET
sixth FPCapiiygs, (GeV/e?)

W b
=]

[2*]
(=]

-
o

ssof iy T BESIL

Data ]
mm Background -
+ + — Phase space MC |

- (a) ~+ Dat £
'fE 500 . =) Bgcall-:ground %300
S g — Phase space MC{ >

s 28
=]

=]

=]

1.2 14 1.6 1.8 2.0 2.22.4
KK {GeWcz)

—+ Data E
B Background ]
3 | — Phase space I'-'III'.‘

16 1.8 2.0 2.2 24 2.6 2.8 3.0
Moo, (GeV/c?)
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X(1835) In J/ l/J—>YKS KSTI BESIII: PRL115,091803

Final fit results: the data can be best described with three components:
X(1835)—f,(980) n, X(1560)—f,(280) 17, and a non-resonant f,(1500) 7

component

L B0F@) =140 -
-‘:’..?D;— iE‘Iil;}ti;:lnrl:|~ji.%r..‘.tit:.'-n_E
v' Mass/Width consistent with the X(1835) in Esnj— { o :
: o 50f X(1560) ]
_]/\lj—) Y1 T 240 Phase space _
v’ Mass/spin consistent with those of the X(pp ) Eang
v/ Width is larger than the width of the X(pp ) Efﬂi ”
"

0

1_.5 1.8 20 22 24 26 28
M o o {Gevfcz)
KsKs

M = 1844 + 9 (stat)+32 (syst) MeV/c? ' = 192+39(stat)+8%(syst) MeV (>12.90)

BR = (3.3+032(stat) +138 (syst)) X 105
June 7, 2016 Sixth FPCapri2016 32/60



X(1840) in J/Y—y3(mtm)
PRD 88, 091502 (2013)

B¢STL +

®* Astructure at 1.84GeV/c2? is
observed in the mass
spectrum 3(a*m) with a
significance of 7.60;

* M=1842.244.271, . MeV/c?;
I'=83+14+4+11 MeV/c?;

IIIII!

EVENTS/(10 MeV/c?)
o
o
IIII|IIII|IIII|IIII|IIII

' 1'3']-.‘;-'-;-1-1' I"['_l.'l.-.l_.i.-l.-.l L1 | L
1.6 1.7 1.8 1.9 2 2.1
M(3(r*1)) (GeV/c?)

B(J/¢ — yX(1840)) X B(X(1840) — 3(m* 7)) = (2.44 £ 0.3670%%) x 1073

v" The mass is consistent with that of X(1835), but the width
Is significantly different from either of them, and much
smaller than I'y;g35) =190.1£9.0*38 55 MeV/c2 ;

v" We cannot determine whether X(1840) is a new state a
new decay modes of existing X(1835)7?
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X(1870) in J/Y—=onmt1r

PRL 107, 182001 (2011) | x(1870)

® First observation of J/Ay—®X(1870)

and X(1870)— a, (980) = with the 00 | xL 240
significance 7.2¢; o 800 g f.(1285) Il n{1405
~ 34 L2 700 [ 4 4

* M=1877.316.3(stat)£7,(syst) MeV/ic2 7 o E | R B ]
* I'=57+12(stat)+1%(syst) MeV/c?; E s00 F e
o f,(1285) and n(1405) are also observed <& 4, E

with significances >10e; £ 300 F BEST
e the product branching fractions for & 200 f

X(1870), f;(1285) and n(1405) are 100 oo

measured for the first time. 0 = e

M, o (GeV/c?)

Resonance Mass (MeV/c) Width MeV/c*) ~ B(10™)  \whether the resonant structure of
£1(1285) 1285.1 = 1.053% 220+3.173 1.25+0.10505% X(1870) is due to the X(1835) , the

21405 1309822788 $28276°0] 189202170 1,(1870) , an interference of both, or a
X(1870) 1871326351 ST+1270  L0*026%% new resonance still needs further study!
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X(1810) in PWA of J/{yi—y

wP

ﬁl“ PRD 87, 032008(2013)
250 | —&— Data
W i Il Projection (a)
< 200F F T oo
e Jy—yod is Double OZI suppressed:; > T
* The X(1810) is first observed by PWAat Q@ 190F |1, — -Prasespece
BESII [PRL 96, 162002 (2006) | ; S ook | 1L RESTL
* Observed and confirmed at BESIII with % i .
the significance >30¢,; G sl : ,
® the JPC of the X(1810) is 0**; [
®* The enhancement is not compatible with 0
either the X(1835) or the X(pp) due to the _ - ’
different masses and spin-parity. M(K'K'n*'n'n®)(GeV/c)
Resonance Jre M(MeV/c?) I'(MeV/c?) Events AS Andf Significance
X(1810) 0" 1795 £ 7 95 = 10 1319 + 52 783 4 =30
f>(1950) 27T 1944 472 665 = 40 211 2 2040
f0(2020) 0" 1992 442 T15 = 45 100 2 13.90
7(2225) 0" 2226 185 70 £ 30 23 2 6.4
Coherent nonresonant component (VI . s 319 £ 24 45 2 9.1
Sixth FPCapri2016 June 7, 2016

35/60



Events / (20 MeVic)
-88888888¢8

June 7, 2016

Event/(0.04GeV/c?)

Jh)—onmr -
PRL 107,182001 g 3,

250

200

;
PR PP P PP o A PO PR Y

150 |
100}

50 f

—e— Data
—— Projection
e X(1810)
s £_0(2020)
............. f_2(1950)
—— n(2225)
— - - Phase-space
Background

(a)

.....

T2 25 3
M(K'K ) (GeV/c?)

JYp—ywg PRD
87,032008
>300

I' (MeV)

250 I
~ B PRDS8,091502
- — @ PRL106,072002
— Jp—yn'ntr I PP threshold A PRL107,182001
200— | (O PRL108,112003
B ok PRD87,032008
- [ o PRL115,091803
. [
150 a00 [T T
| 0 0 =
= Jp—yK LK goof hp—y3(ntm) Y-
- [ 200 PRD 88,091502 #'
100 = 150 —
N ‘+— I E 100 %— —§
50 :_ * 9 ;IJS 1.7 : 'J1]8I'*I1|9' ; -I“I-Ei : -I‘ I- ;2|‘1. ;
- 3/ ¢—>Yp_p : M(3('r)) (GeVie?) ‘
0 B | 1 1 IKK 1 | 1 1 | 1 1 | 1 1 1 1 |
1800 1850 1900 1950
M (MeV/c?)

X states near proton-antiproton threshold

More studies are needed

Sixth FPCapri2016
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XYZ Physics
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Data 4~4.6GeV for XYZ studies
§ !

T 1T T 1 I 1T 1T 1 I | L 1 I 1T 11 l LI l 1T 1T 1 I LI I LN L LI
Max E__ 4o far
i »(4040) (4160) Y(4260) w(4415) /i( s
° Y(4360) cc
10° F 3 @ 0 =
- £ =3 ) -]
L A 4 g S 5
. - @ < % g =t
QO ) ~ il
£y <t
o i 0 .C—D. " ]
Pory ! = I 2 J _
o 2 <r <r
< 107 F S o e o -
E | ¢ | g :
oS @ ® ® ® ’
- - o0 = - e L = @ i
5 = =) N o - i
3 Si > & =
. Q =)
L1 1 1 I 1 1 1 1 I | 1 1 I 1 1 1 1 | 1 181 1 | 11 41 1 | I 1 1 I 1 1 1 1 I 1

3.8 3.9 4 4.1 42 43 44 45 46
Ecm (GeV)
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e The X states

v" Neutral charmoniu-like/exotic states
v ' JPCisnot 1
v" Searched by photon/hadron transition at BESII|

*X(3872): the 1st observed charmonium-like state

v'X(3872) discovered in B — K*n*tm~] /iy process by Belle in 2003,
and confirmed by BaBar, CDF and DO

v'The best established state among the XYZ
v'The potential model did not expect the X(3872)
v'M(X(3872)) ~ M(DD*) candidate for hadronic molecule or tetraquark

Sixth FPCapri2016 June 7, 2016 39/60



Observation of X(3872) at BESIII

via

Events / 0.001 GeV/c?

Sixth FPCapri2016

ete >y Iy @ 4.26GeV for the first time
500 - BES e  owa
s00F W(3686) T>Q Besm —Towlnt ]
B ® 10k === Background 7
- = I
3001 © | X(3872) |
200 2 r .
100: L% 5- 1 I ‘ i
L) byl
866 367 368 369 37 371 372 g.8 3.85 3.9 3.95
Mt Jiy) (GeV/c?) M(rmJly) (GeV/c?)

ISR ’signal is used for mass, and resolution calibration.
N=1818; AM=0.34+0.04 MeV,; Aoy=1.14 £0.07 MeV

N(X(3872)) = 20.1+4.5 6.30 PRL 112, 092001 (2014)
M(X(3872)) = 3871.9+0.7+0.2 MeV [PDG: 3871.68 +0.17 MeV/]

June 7, 2016
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e'e—>nt X(3823)—> ' yy., at BESIII

Sixth FPCapri2016

BESII

PRL 115, 011803

» Reconstruct ., ,—>v/y, J/y—ll

» Five large data sets used (~4.1fb™!)

5 355 36345 36
M(y, J1y) (GeV/c?) My, J/ Ge /c?)

Xcl XCZ
June 7, 2016

3@ [T S T e T

T I S S B e B

E 37g_'::_';::-:f:;a-_f_';-:-;:-.:-:i}':f;;.::-i.‘-;_::;_‘:zij::z:—:::::::f:::;;:.::@;f:;:;::::é:i::.j?‘_::::.:f

% 3.6F C RN IE TRN | & 5 ]

R R GeVie .  4.26/GeV
g3 @ @ oo

JE L S Ot A B | R SR A

W SRE N H I FL B IR Y SET M (I=e/p)
= - e @ | * . R :

% 3.6 : T = : : E

=z a36Gevil T 442Gev
539-'(9)'- """ _E_I(f) ';I'.'gé."u.u.,- |_

ES.B} """""" S Jpeoe JH L I-.-'v--'_—>X(3823)

N . ! e ® N s Jsie Te E

o i | e e O % | S L S Sl . oo

‘-I-s 3-7;_._ _______ ;"I_".!’I".'"""."o """"" __':i—.__".’;i.__,‘&#{ii!+.ﬂgt:'?é\|!(23)
%5 3.6F " I - ' :2' . -_. ]

S el - 4.60: GeV sum;

= 3-5“! PP

3.45 3.5
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e'eon X(3823)—> wryy., at BESIII

LB ot | peBST g
% 30;_ | Background %, 302_ ------- Background
= [ Sideband = [ Sideband

Z _ O X
E 20F T (Y)(m) P 20r . (yo)
- [ = )
© 10¢ S 10}
LLl : L ; _

3.6 3.7 3.8 , 3.9 3.6 3.7 3.8 3.9
M., () (GeV/c?) M, (1) (GeV/c?d)

e A simultaneous fit of different data sets:
v’ Signal : MC simulated shape
v’ Background: linear function
e M=3821.7+1.3+0.7 MeV, Significance: 6.20
e Mass and narrow width agree with potential model prediction for y(13D,)

Sixth FPCapri2016 June 7, 2016
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e TheY

states

v'"New charmonium-like vector states: Y(4260), Y(4360), Y(4660)

v"Not pred
v'Can be 0

Icted by the potential model
Irectly produced in e+e- annihilation

v'Can not
measure

Sixth FPCapri2016

ne seen from the inclusive hadronic cross section (R-scan):
exclusive hadronic cross sections at BESII|

June 7, 2016
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o(ee—>X+(ntm,y))

: ee—>m wX(3823)(yx)  eeyX(3872)(n' )
E ~+ data f - data
250 BESII — Y(4360) os- BESII Ve
- A7, y(4415) B === Phase Space
21 i1k 041 --- Linear

R .
TT [T T T T [TTT
O
N

o
RS

ol
&)
L L
o s .
T T T T T 1T

oB(yX(3872)—yrn mJ/y) (pb)
(@]
w

GB(TE+TI:_X(3823)—)TE+TI:_’Y)CC 1) (pb)
n

o
T

Data can not distinguish Data suggests Y(4260)—>yX3872)
Y(4360) and y(4415)
PRL 115, 011803 (2015) PRL 112, 092001 (2014)
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PRL 111, 242001(2013) O(ee%m)

PRL 113, 212002 (2014)

te”™ = htn™ BESIT
Mete™ — h. w07

E
—€
;

Born cross section (pb)

.20 1
p I

40 4. 2 43 44
Ecu(GeV)

v Improved measurement of O(Jt+7th,)
(CLEO studied in 2011)

v First observation of J07°h,
v’ o(1°7°h,)/0 (7Tt 1T h,)=0.63+0.09

Sixth FPCapri2016

c (pb)

June 7, 2016

80

60 |

20 f

40

ete— wtn ~J/y (Belle)
ete— mtn ~h (BESIII

i [ H +
:+$ +¢¢¢¢¢¢¢¢¢¢¢¢¢
22 43 44 45 48
Ecm (GeV)

v' O(1t+Ithe) ~o(Tt+Tt/ W), but different

line shape

v" Unlikely originate from Y(4260)
v Hint of a more complicated underlying

dynamics



o(ee—>10/m/n'+ Jy)

v" No significant ee—11°)/\y observed ’
o(ee—>nJ/y) o(eize—%n J;/W)

100 [~ —+ Belle
- — BESIII(2012)
60

—_
o

()]
IT'III[TIlIII

i ::":Jul:u;

.......... BQS]]I

.......... , pREUMJ’NARY

80 [~

o

o(e*e” — n Jvy) (pb)

“ hJ

|IIII|IIII|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII :
38 39 4 41 42 43 44 45 46 47 4.15 42 425 43 435 44 445 45 455 46

/s (GeV) E.m (GeV)
PRD 86, 071101(R) (2012) o
PRD 91, 112005 (2015) v’ y(4160)-n /"

/ .
v' Consistent with Belle (PRD No evidence for y(4415)

87, 051101(R) (2013) ) v Much lower than o(ee—>nJ/y),
’ in contradiction to the calculation in

¥’ More precise hef k of NRQCD (PRD 89
v’ Line shape is different from o(ee—10U/y) theframework o Q ( ’
074006 (2014))
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Sixth FPCapri2016

o(ee—wy, )

PRL 114, 092003 (2015)

PRD 93, 011102(R) (2016)

Peak at ~4.23 GeV

» Fit to a phase-space modified BW:

M=4226+8+6 MeV/c2
[=39+12+2MeV
» Inconsistent with Y(4260)

lllll[lIIII|IIIT|II III|III|IIT[II]|

» No significant ee—>wX,, events

June 7, 2016

Can be described by ()(4415)

> Fit to | BW+Phase-Space |2
» Mass and width fixed to ()(4415)

» Two solutions with the same fiwng quality
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e The Z family

v’ Charged exotic states
v Observed via & transition at BESIII

v ZCi could not be a conventional gg meson
e Coupling to charmonium with electric charge
e ¢cC+qq(q=u,d,s)
v’ Several Zc states are observed in the mass region of Y states
e Zc(3900)*, Zc (3885)*, Zc (4020)*, Zc (4025)*
e and neutral partners

Sixth FPCapri2016 June 7, 2016



ete” »nZ(3900)° > (wJy)

PRL 110, 252001 (2013)

o 100Fee—>n*Z,(3900) (n1fy) + o
E’C"J‘ . @4.26GEV ---- Background fit ‘S
8 80 :_ == PHSP MC E
& =
o £
P Q
.E (I1]
g &
T S
=
0 o
3.7 3.8 3.9 4.0 -
M., (Tt Jy) (GeV/c?) B
i
Zc¢(3900) | Mass(MeV) Width(MeV) N
Z¢(3900): 3899.0+3.6:4.9 46:10+20 7;3
Z.(3900)° 3894.8+2.3+2.7 29.6+8.2+8.2 2
&

Mass ~ m(DD*)

Sixth FPCapri2016 June 7, 2016

PRL 115, 112003(2015)
ee—1°Z(3900)° (1 hy)
(a) 4.230 GeV, 1091.7 pb'

———
-—

illllllllllllllllllll
|

e —

38 40 42

M., (GeV/c?)
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Search for ee—»nZ(3900)—>r(wm)

PRD 92, 032009(2015)
~ 14f 4.23GeV| (a) . 12r 4.26GeV ()
(&) - ‘0
% 125' % 10_—
s 103 G 8H
5 8 5 ..
< 6 alilly l.. 3 (s oL/ | [|9]es S 61:. " o |¢ -
:@ : il i ] E AR Ul 1L L N { |
< 4fpllemllie |l ells e RN LR AR
L 20 & L 2 .
5 T T . - l LI RSSO TP O 11 i
8.4 3.6 3.8 8.4 3. 3.8 4
M(on*) (GeV/c?) M(wm) (GeV/c?)

v’ Searching for new decays of Zc(3900) to light hadrons: distinguish a resonance from
threshold effects

v" No significant Zc—>on is observed:
O(e+e-—ZcTt, Zc —WIT) < 0.26 pb @ 4.23 GeV

O(ete-—ZcIt, Zc —WIT) < 0.18 pb @ 4.26 GeV
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ee—>n2c(3885)+/°—>n(DD*)+/o

o 90 o f 4.23,4.26 GeV -+-Data
= 80 % O — Global Fit
> 70 % E \ 2 Zc(3885) ..... Signal
= 60 = 60f 1 Incl. Bkg
< 50 2 I
> 40 > a0}
€ 3 5 |
< 20 D 20¢
L 18 - ] 1 1 1 i ‘

3.85 3.90 3.95 4.00 4.05 410 4.15 Qe G, b y b

M(D°D*) (GeV/c?) M(DD*) (GeV/c?)

Z.(3885) Mass(MeV) Width(MeV)

Z.(3885)* (single D-tag) 3883.9+1.5+4.2  24.8+3.3x11.0 PRL112,

022001(2014)
Z.(3885)* (double D-tag)  3881.7+1.6+x2.6  26.6£2.0+2.3 PRD 92,

092006 (2015)
Z.(3885)0 (single D-tag) 3885.743 +8.4 351 15 PRL 115,

222002 (2015)
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ee—>nZ.(4020)*0—n(rh,)

PRL 111, 242001(2013) PRL 113, 212002 (2014)

.E 120-Sym of e 4230 + 4260+4360 MeV
_ - 40 . cpe
& 100l4-23' data o 35§ BES]]I Significance > 50
2 14.26, . £ wSE
s 80-4.36Ge)/ o M
3 = 25F ~ Z.(4020)°
§ GO'F S -
3 E
40r f Mo (GeVie) = b
W BESTL £
e
0:

$95 400 405 4.10 4-15M 4-(23 v/ 1—)2- 385 39 395 4 405 41 415 42 425
. (GeV/e il 2
xh, M5 | (GEV/EY)

No significant signal for Z.(3900)*—n*h,

Z.(4020) Mass(MeV) Width(MeV)

Z.(4020)  4022.9+0.8+2.7 7.9+2.742.6
Z,(4020)°  4023.8+2.2+3.8 Fixed (7.9)
~m(D*D*)

Sixth FPCapri2016 June 7, 2016
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Discussion of the Z_ family
L Mass (MeV/c) L Width (MeV) | Decay mode (X))

Preliminary result

+ +3.6+ +10+

Z(3900)* 3899.0+3.6+4.9  46+10+20 /W from PWA

Z(3900)° 3894.8+2.3+2.7  29.6+8.2+8.2 T/

Z.(3885)* 3882.3+1.1+ 1.9  26.5+1.7+2.3# (DD*)* 1+., Fromangular
, distribution

Z(3885)° 3885.7+43.,48.4 3511 %15 (DD*)°

Z.(4020)* 4022.9+0.8+2.7  7.9+2.7+2.6 Toh, # combined results

Z.(4020)° 4023.842.243.8  Fixed to 7.9 T°h, of single and

. double D-ta
Z(4025)*  4026.3+2.6+3.7  24.8+5.6+7.7 (DD7)* ©
Z(4025)°  4025.5+20,.+3.1  23.0£6.01.0 (D*D*)0

> Charged Z_ decays into miy(nh. ...)
=> at least has four quark components
» Production of charged and neutral Z_ is consistent with isospin relationship
=> |sospin triplet?
» Are the Z,(3900) and Z(3885) (Z.(4020) and Z_(4025) are the same state/structure?
Masses and widths are consistent each other within 20

Favor the same JP
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Absolute hadronic BFs of AF baryon

O Single Tag (ST) events
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12 tag modes

T A¢ 12 signal modes

Extraction of the 12 BFs: Simultaneously did 24 fits
v' BFs are constraint to common variable N ;-
v' Considering statistical and systematic correlations

among the different hadronic modes
v x*/ndf=9.9/(24-13) = 0.9

Events/ 1.0 MeV/ ef
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Absolute hadronic BFs of AF baryon

The first absolute measurement of the A} BFs at the A} A7 production
threshold

Mode This work (%) PDG (%) BELLE B
pK¢ 1.524+0.08+£0.03 1.15+0.30

pK—wt 5.84+027+023 50+13 6.84 4+ 0.24792} PRL116, 052001 (2016)
pK2r® 1.87£0.13+£0.05 1.65+0.50

pKdrTw~ 1.53+0.114+0.09 1.30+0.35

pK—ntn® 453+023+030 3.4+1.0

Amt 1.24 +£0.07+0.03 1.07+0.28

Antnl 7.014+037+0.19 36+13

Anta~nt 381+024+0.18 26+0.7

¥ Ot 1.27+0.08+0.03 1.05+0.28

y Faf 118 +£0.10+0.03 1.00+0.34

Y tatw 425+024+020 3.6+1.0

Y Fuw 1.56 +0.20 + 0.07 2.7+1.0

v The precisions are improved by factors of 3~6
v The golden mode A} - pK~w™
» Our measurement is consistent with the PDG value, but lower than Belle’s with 2c
significance
> Improved absolute BF of pK~m*together with Belle’s result are key to calibrate other decays
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ee—>nZ (4025)H0—n([OD*)*0

PRL 112, 132001 (2014) PRL 115, 182002 (2015)

80F L L L ]
‘ — - - comb. BKG —4— data4.26GeV 30 i 423 GeV+4.26 GoV ¢ ]
s I D*D** — total fit i ( ) % 20F _
O — - Z,(4025) - (a 2 | -

60 10
E ; BGS]]I H - PHSP signal | T 5ol : b
A 40 : s B E 1 4
) i 0 ~ i [ E
12 i ..B.- i 002 4.04 4.06 4. a1 |
5 - S e + RM(n0)(GeV/c?) |
S 20 > [ )
w r TR -

4.02 4.04 4.06 4.08 0 4.02 4.04 4.06 4.08 4.1
RM(r) (GeV/c?) RM(n®)(GeV/c?)

Z.(4025) Width(MeV)

Z,(4025)  4026.3+2.6+3.7  24.8+5.6+7.7
Z,(4025)0 4025520 _+3.1  230+6.0¢£1.0
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Observation of D*—>wor* and Evidence for D°—®n®

(x10% (x10% (x10%)
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Observation of D*—>wor* and Evidence for D°—®n®

Suppress background via DT method PRL116, 082001 (2016)

o — :
D B G 40} «  Predications of
> t ] (a) S | .
O 60 3 5 BF (D—>em)~1.0x10
S 40| 2 s
S s 0 +  Studied by CLEO-c with ST
£ 20} < 10} method > upper limit
- oy

85 06 07 05 09 85 06 07 05 09

My, (GeVic’) M, (GeVic v" Improved understanding of SU(3) flavor
symmetry breaking effects in D decays
— — — —— v' Benefit theoretical prediction of CP

x 10~% < 3.4 x 102 a1 90% C.L. violation in D decays

x 1074 < 2.6 x 10~% at 90% C.L.
x 1072 (3.53+0.21) x 103
x 103 (0.68 £0.07) x 10—3

Dt — wrt (2.79+0.57 £0.16
DY — wr® (1.17£0.344+0.07
DY 5 ort (3.074+0.22+0.13
DY — ¥ (0.65 4 0.09 £ 0.04

e e e

Sixth FPCapri2016 June 7, 2016 59/60



Summary

BESIII started data taking for physics since 2009

e World largest data samples at J/y, ¢, w(3770), y(4040), Y(4260)
already collected, more data in future coming soon

e BESIllis in her golden age, more results will appear: charm
meson, form factors, tau physics, two-photon, rare processes ...

e BESIIl is playing leading role on hadron spectroscopy
e Expect more results from BESIII in the future !
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Thanks!
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