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Outline

© BEPCIIT and BESIII
® Data samples

® Physics results
¢ Light hadron spectrum
& Charmonium(-1like) physics
& Charm physics

® QCD & t physics

® Summary
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BERCH

P =
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Beam energy:
1.0 - 2.3 GeV
Design Luminosity:
1x10%2 em™? s71
(0.7x1033 cm2 s71)
Optimum energy:

1.89 GeV
No. of bunches:
93
Bunch length:
1.5 cm
Total current:
0.91 A
SR mode:

0.25A @ 2.5 GeV
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SC magnet

Magnet Yoke

CsI(TI1) calorimeter

Sub—detectors
Momentum resolution
dE/dx resolution
Energy resolution
Spatial resolution

Time Barrel
resolution

Endcap

Performance
0. 5%@1GeV
6%
2. 5%@1GeV
6 mm
80 ps (Bhabha)
110 ps (Di—muon)

9 layers RPC, 8 layers for endcap
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BESIII Collaboration BES]]I
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Production of charmonium(like) states

I I

l T

Y (25)
Mark-1
Mark-I + LGW
Mark-II

® PLUTO

© DASP

v¢ Crystal Ball

Il"l]l|][[||[||l]|l]||I[II

Vector Yy/Y states can be produced directly
C-even states can be produced from radiative transitions
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Data Samples

¥(25) 4415 4600
Marlk-T : 1 fb! 0.5 fb!
Mark-I 4+ LGW
|

Mark-II ‘ #’44”
® PLUTO '
© DASP
v¢  Crystal Ball

104 points "for R scan, 0.8
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L@t heeirein Speciteum

& X(18??) found at BES
® PWA of J/y—ymn

& Baryon excited states (N%)
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BES Obggrvation

500

-----
.

Events/(0.005GeV/c?)
Events/(0.02GeV/c?)

N s "
= ol e . 5 PA
. 1 - . 3 K4 PR
i of g s K4
e . el - . .
- g » K *
R E
< -
- B .
K .
P L PR Ty, = o o
-t s S
5 - .y, .
- : P
. qanarten - -
RPTULAS I_' -
e A = - i
Tl o i,y ot e o
el At St
L
(i

01 02 03 0 3 14 16 18

M _-2m,(GeV/c?) M )(GeV/ic) M, (GeV/c)

& X( pp), pp threshold enhancement in J/w—>y pp PRI 108, 112003
& X(1835) in J/w—yn'n ' PRL 106, 072002
¢ X(1870) in J/y—onmn  [BRING7 82001
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Observation of X(1840) in
T/ =i (gtae )

® Mass is consistent with
that of X(1835), but the
width is much smaller

& M = 1842.2+4. 2771, . MeV/c2
[ = 82 +14+11 (model) MeV

& B(J/y—yX(1840)) xB (X (1840—
= W(CT ()83 G I () SRS A -
M(3(r*r)) (GeV/c?)
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o
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¢ A new decay modes of
) 2 PRD 88, 091502
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PWA of J/y—ymo

® DOZI process

® Confirmed the enhancement
observed at BESII

& M = 1795+£7"13 . £19 (model) MeV/c2
' = 95 £10%21,, £75(model) MeV

¢ B(J/y—yX(1810))xB (X (1810—n¢ )
= (2. OO=0 0 - ) sl

® Spin—parity 1s determined to be
0+t

& The same as f,(1710)/f,(1790), or
a new state?

PRD 87, 032008
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Event/(0.04GeV/c?)

1 2 3 -

M3yt n%)(GeV/c?)?

—e&— Data

—— Projection (a)

~mm X(1810)
f_0(2020)

e §_2(1950)

— — 1(2225)

— - Phase-space
Background

M(K'K m*nn0)(GeV/c?)
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Comparison of BES observation
* X(1840): J? unknown,J/y—y 3(n+ n-) PRD88,0915072

O X(1870): J? unknown, J/w— o (nrr) PRL107, 182001
A X(1835): J? =0°, J/y—y (n'nn) PRL106, 072002

W X(p p): JP=0" J/y—>y (p p) PRL108,112003

+ X(1810): JP=0",J J/w—y (o) PRD 87,032008

—
>
Q
=
—
L
e
=
=

1800 1850 1900 1950
Mass (MeV/c?)

& X(18?2?) near the threshold position of proton—antiproton

® Are they the same particles? It is crucial to identify these
observations.
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PWA of J/w—ymn

ge‘ﬁr%l I-
-

\ [ Npin=2.14

‘ﬂ*J A

..l..l...,lw*M.ﬁ
1.5 20 25 3.0

M, (GeV/c?)

Events /0.02
8Ir TT T[T

&
T
e

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

f,(1500) exists (8.20)

=]

The significant tensor

contribution comes from
£, A@525)

f,(1810) and f,(2340) exist
No evidence for f,(2200) ECE @

-1

Resonance Mass (MeV /%) Width (MeV /¢?) B(J/fp — yX — yun) Significance

Fol1500) 14681372 13614138 (1657030 03l = 1073 820
Fu(1710) 1759 = 634 172 = 102 (2355 A x 1074 25.00
Fol2100) 2081 = 1373 273750 (11370 *0ed) 5 1074 13.9¢
F4(1525) 1513 =574, 75H12%le (342708130 5 1073 11.00
f2(1810) 1822157+%8 229433438, (5407060340 % 1073 6.40
£2(2340) 2362131190 334701168 (5.6070 02300 % 1073 7.60
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N« in v (3686) —> ppm®

LA o

...... R (a) s hl|:1:|.-l_-,ll
— N 1520} o — Ni{1720)
M 1535) M 230N}
== W IGS0) == W{2ET)

Events/(32MeVich
Eventsi{32MeVic™)

M GeVie') M A GeVieh)

& Using 106 M v (3686) data, detailed PWA of w(3686)—p p n® are
performed.

¢ Two new N* are observed, and
NEEENGICRAGNCINNE N (2300) 23007401109 349+30+110

10— 1i 24—-21

N(2570) 25707133 25073375

® Mass and width of 5 well-known N* are measured, agree with PDG

® No obvious pp enhancement PRL 110. 022001
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N« in y(3686) > ppn

¢ Low background

> > ¢ Dominant

= = . K

& & contribution:

2 £ N(1535) and PHSP

> - —_—

n W No obvious pp
enhancement

— B(1(3686)-ppn) _

= B(J/y—ppn)

§ (3.2 +0.4)%

3 Suppressed.

PRD 88, 032010
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Charmonium states

& XYZ

& Mg BESIII results:
PRL 108, 222002 (2012)
M = 2984. 3+0. 6 +0.6 MeV/c?,
[=32.0 +1.2 +1.0 MeV

KKn, PRL 109, 042003,
KK3m , PRD 87, 052005

=
W
S
)
7!
=

& h,
v (2S) —»nth,,

PRL 104, 132002,

PRD 86, 092009,
e'e>n'n h,

PRL 111, 242001
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Please see Ronggang’ s talk

)(S[ZZ on July 22 for detail. b ,

Events / 0.002 GeV/c

® Y states can be produced directly

315 3.2

@ Z ) t at &S I ‘ M) (GeVic?) ‘ I M(e*::) {_Gew‘c‘?)'
| Channel | Mass ( MeV/c?) | Width (MeV)
]/ 3899. 0+3. 6+4. 9 46110420 PRL 110, 252001

(D D*)* 3883. 9+1. 514. 2 24.843.3£11.0 PRL 112, 022001

4022. 9£0. 8+2. 7 7.912. 7£2. 6 PRL 111, 242001 ~+- Data

= Total fit

I . === Background

(D* D) * 4026. 3+2. 6+3. 7 24. 015, 6£7. 7 PRL 112, 132001

® X states )
ete”™ - yX(3872) »yntn /Y | | 3.3

M(r i) (GeVicd)
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4
4260 MeV
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v (3686) >y, (2S), n.(2S) —KKr

g dalil ‘KZK:T{: ) (4 — dl“il (K+K-nu)
— fitting results — fitting results

<
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2
My (GEV/CY)

& M = 3637.64+2.9 +1.6 MeV/c?, T'=16.9 6.4 +4.8 MeV
¢ B(y(3686) >y, (2S) >KKrn) = (1.30 +0.20 £0.30)x107
¢ B(y(3686) »yn (2S)) = (6.8 1.1 +4.5)x10™

PRL 109, 042003
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v (3686) =y

(29), n.(2S) —KK3n

-
=
L

e
L=
W

2

10

Events / ( 0.0025 GeV/c?)

i ¥
33 335 34 345 35 355 36 3.65 3.7

M5 . (GeVic?)

KoK3n

& M = 3646.9£1.6 +3.6 MeV/c?, T'=9.2 +4.8 +2.9 MeV
& B(y(3686) »>yn, (2S) »KK3n) = (7.03 £2. 10 0. 70) x10°°

PRD 87, 052005
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JiMM}

. 3500

& Methods to find h, |-
2500

& Inclusive: ., 2000
only detect the w° g':xx
= 500

& El tagged: éﬁ 0
detect m® and y g 0000
j 40000

C>EXC1USiV€: 30000

detect all final 20000
particles 1 0000

0 —
3.52

7" recoil mass (GeV /c*)

PRL 104, 132002
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Events /(2 MeVie!)

T TS

d i
" recoil mass (GeV/ieh)

14

Events /({1 MeV/¢?

Summed distribution

832+ 35 evts.

3.52 354 1.56
'’ recoil mass (GeV/¢h)

(MeV/c?)

BESIII Exclusive

BESIII Inclusive

CLEO

M

3525.31%=0.11%0.14

3525.40+0.13+0.18

3525.21x0.27=x0.14

I

0.70x0.28x0.22

0.73£0.45+0.28

AM, (1P)

-0.01+0.11+£ 0.15

0.10+£0.13=0.18

0.08+ 0.18+ 0.12

Ji Xiaobin@IHEP

PRD 86,

092009
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e R
e'e —>mn'n h, (1P)
h, — yn. N, — hadrons [16 exclusive decay modes]
p p, t KK, n'np p, 2(K'K), 2(n'r), 3(n' )
2(n'm)K'K-, KK 'n+e.c., KK ' n+c.c., K"K’
P p'ﬂ{-}, K+Kl‘| TI+TI"T|_._, _H+_H-.HE"}.HF}5 ) {:_TE_TE":]"I], p) {_:_T[_TE'T["]':]

Ecm=4.26 GeV

’ Ecm=4.36 GeV
| .

Events £ { 0,001 )

=
=
=
.y
w
-
=
o
-
=

85 351 352 353 3.54 3.55 3.56 3.57 3.58 3.59 3.6 857351 3.52 3.53 3.54 355 3.56 3.57 3.58 3.59 3.4
M. (GeV) M. (GeV)

PRL 111, 242001
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Charm physics

& D'>u'v
& DO>K/mt e'v
® Dalitz plot analysis of D*—Kn'n”

® Gold channel for Km S wave studies

Ji Xiaobin@IHEP 7/21/2014 25



D'—>u'v

& DGR - 0 ECENT (COMSAINE iy,  INCOTE0IE LEEE e
strong interaction effects

® To validate Lattice
QCD calculation
of fB(s) and
provide constrain
of CKM—unitarity

® Sensitive to
New Physics

Number of Events

®9 D tag modes

o N(D" > p'v) =
210005001 2 2 )L A SR

PRD 89, 051104 - M;ﬁ&iv%ﬁ] o

Ji Xiaobin@IHEP 7/21/2014 26



Comparisons of B[D*—u*v, | and £,

MARK-II
<0.07% at 90% C.L.

BES-I
08T

BES-II
(0.122*°""'+0_010)%
’ aoss )

(0.035+0.014+0.006)% CLEO-= (56 pb')

(0.0440+0 00665 7%)* CLEO-c (281 pb™)

(0.0380+0.0032+0.0009)% CLEO-c (818 pb™)

(0.0371 £ 0.0019 + 0.0006)% BESIII

ezl (0.0382+0.0033)% PDG

0.1 0.15 0.2
B(D*>p*v,) [%]

J1 Xiaobin@IHEP

0.2:

MARK-IIl < ze0Mev amooscL
BES-1 (00 7 mev
BES-l =7 as) Mev

o] ossiesizsuev CLEO-c (818 pb)

H (203.2 + 5.3 + 1.8) BESIII

using the |V,,| with BESIII, CLEO-c: (206.2+8.5+2.5) MeV
H {213:) MoV Lattice QCD
[ 2o mev Lattice QCD
m (208:8:3:22) MeV QL (QCDSF)
(2358214) MeV QL (Taiwan)
(210490 ) MoV QL (UKQCD)
(2111477 MaV aL

o {(177£21) MaV QCD Sum Rule

O o Mev QCD Sum Rule

< (195:20) MoV QCD Sum Rule
|_H {21010 Me¥ Field Correlations

}—v—] zs2:29imev Isospin mass splittings
] ] 1 ] | |

200 4nQ 600
f_.[MeV]



DK/ e*v

® Theoretically clean
CX\ x FF
el edetiesets 2. 9 ity

& Measurement |V

#  BESIII Preliminary

ot

DY — W—etr,

Events / (0.0025 GeY )

.= 707271278

%  BESIII Preliminary

)
"t
4
+

Tk

— et I'e

%
o
w
o
g8
<
@
£
o
=3
m

b1 Ngg = 627987
I+'.
Y
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Comparisons of BlZP2A(n) e'v]

(X e*v) /Teoean
(3.4+0.5+0.4) %

(3.82+0.40+0.27) %
(3.4510.1020.19) %
(3.50£0.03+0.04) %
e
(3.5310.2710.43+0.05) %
(3.4910.2310.23+0.05) %
(3.80+0.10+0.17+0.05) %

(3.6010.0320.0510.05) %

(3.55+0.05) %

MARK-ITI

BES-II

BELLE

CLEO-—cC

BESIIT

(K etv) /T (R t+)x[FPCL3 (R Tir+)

E691

CLEO

CLEO2

BaBar

PDG13

C(nmet*v)/Tiorar
(0.279+0.008+0.003) %

(0.28810.008+0.003) %

(0.2950+0.0041+0.0026) %
BESIITI Preliminary

[ (m etv) /T (K etv)x[ P13 (K etv)

(0.359£0.0711£0.01110.005)% Ee691

Ji Xiaobin@IHEP

{0.366+0.13810.04610.005)% CLEO

(0.291+0.02110.018+0.004)% cLEOZ2

(0.289+0.008) %




Comparisons of Form Factors

& Experimental data calibrate LQCD calculation

® Points: BESIII preiminary data

® Curves: from Fermilab-MILC-HPQCD ,
Fermilib Lattice and MILC

[ (D) calculition r o¢ s [ (D) calcultion

D LOCD stat, error D LQCD stat, exror
D LOCD syst. error D LQCD sys. error
Dy Solid lines Dy
represent
LQCD fits to
the BK model,
PLB478
(2000)417

Ji Xiaobin@IHEP 7/21/2014
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Dbz oilon AR nSlL s ok

D*—>K

_|_

TCO
3 events are
selected in signal

region.

Shape of Argus
background on Dalitz
plot is estimated by
combination of two
sidebands (left &

right).
A peaking background is
very small ( of

signal) is estimated by
MC shape
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Dbz oilon AR nSlL s ok
DR

¢ Fit to data using isobar
model

® Six intermediate resonances
(including ¥) plus a non—

resonant component

& Float parameters of
Kx0 (1430) and (800)

Mode Partial branching fraction (%)

D* — K%z "z nonresonant 0.32 40,05 £ 02578
DY = p*K§, p* - xt 2’ 5.83 £0.16 £ 0.30+042
D* — p(1450)*KY, p(1450)" — n*2° 0.15 £ 0.02 £ 0.09107
D — K*(892)°z*, K*(892)° —» K3x° 0.250 + 0.012 & 0.015795;
Dt — K;5(1430)°z*, Kj5(1430)° — K92 0.26 & 0.04 £ 0.05 & 0.06
— K*(1680)°z", K*(1680)° —» K$z° 0.09 & 0.01 £ 0.0550%
"> &2t & - K%A° 0.54 £ 0.09 & 0.2817¢

NR +&z* 1.30 £0.12 + 0.12:}42 PRD 89, 052001

K07 S-wave 1.21 £0.10 £0.161039

Ji Xiaobin@IHEP 7/21/2014 32



t Mass measurement

= 177691 + 0,12 MeV,/c?,
o = 106 £ 0.04,

= 0012 ph,

® Threshold scan method

¢ Four scan points data near =
pair production threshold

& M = 1776.91+0. 12°0-10 . MeV/c?

Cross Section (nb)

3540 3550 3560 3570 3580 3590 3600 3610

¢ Calculate g with B(t—ev v)
and t _ from PDG

T ARGUS 1776.30"; 5
g t = (1.1650 0. 0034)x10° BES (96")
—9 CLEO
GeV OPAL
¢ The ratio of squared coupling ﬁgﬁf
constants: BABAR

2 = 1.0016+ 0.0042 PDG12 1776820y
(g - /gM> BESTI 17789%1u%

1766 1768 1770 1772 1774 1776 1778 1780

PRD 90, 012001 © mass (MeV/c?)
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Summary

® BESIII has been successfully operating since 2008: world
largest data samples at J/y, w(3686), w(3770), Y(4260),
and so on. More data samples in the future

® Excellent place for precision measurements and new
discoveries

® More results from BESIII in the future

Ji Xiaobin@IHEP 7/21/2014 34



COMpRICILS0N Oif € E =Yt it 0E B 5u

| Open circles: Belle e*e— n*nd/y
Solid dots: BESIII e*te— n*mh,

& Broad structure at 4.4 GeV? Need more data at high
energies to complete the line shape measurement.
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Resonance
N(1440)
N(1520)
N(1535)
N 1650)
N(1720)
N(2300)
N(2570)

Mi{MeV/c?)

aai+ 11+21
13901 21 —I_a-::u

3+11
151073+]

s15+9+13
15357475

11

53— Ml

=2 + 30+ 32
]. [ ””_ IR —35

23007301109

- F19-+34
25703910

['(MeV/c2)
3_]_” +4i6+ T

—40— 156
1155575
120+20+9,
150731714

450753735

A+ 30110
34075 "5x
Ayt 14+ 69
250543
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B.E(x 1077)

1870 +H1+487

—W)—327

| Q60+

=i
b R

o)+ 14+64
19071375

- 12 JP=1/2+
: ] '_':'—l.:'. (040 JP:5/2_

[ (N =, 30
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