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> 2004 started BEPCII upgrade,
i BESIII construction
4 2008: test run

2009 - now: BESIII physics run_I
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The BESIIl Detector | nimasi4, 345 (2010)

Drift Chamber (MDC)
oP/P (°/,) = 0.5%(1GeV)
G ge/ax (/o) = 6%

Super-conducting
magnet (1.0 tesla)
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Counter
8- 9 layers RPC
OR®=1.4 cm~1.7 cm

Time Of Flight (TOF)
o;: 90 ps Barrel
110 ps endcap

EMC: GE/VE(/,) = 2.5 % (1 GeV)
(Csl) Gz’d)(cm) =0.5-0.7 cm/VE



BESIII data taking status & plan

Previous data BESIII now Goal
v BESII: 58 M 1.2B 20* BESII 10B
\|1’ CLEO: 28 M 0.5B 20* CLEOc 3B
\|1” CLEO: 0.8/fb 2.9/fb 3.5*CLE 20 /fb
Above open charm  CLEO: 0.6/fb 11: 0.5/fb@wy(4009) 5-10
threshold @ y(4160) ( 2013: 1.9/fb@4260, 0.5/fb@4360) /fb
data for lineshape
R scan BESII 2012: R @2.23,2.4,2.8,3.4GeV
25/pb tau

BESIII will also collect data for
. high mass resonances and
o o . e « R measurement.
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Selected results from BESIII

e XYZ states (data@4260, 4360)
— Z,(3900), z_(4020) & Z_(4025)
— New information on the X(3872)

* Light hadron spectroscopy (data @J/v)
— 1 systemin J/y— ynn

 Charm decays (data @v(3770))
— D* — p*v and decay constant f
— D% - wtev, D9 - Kev and form factor



Select e*e— ')/ @ 4.26 GeV

Events / 0.002 GeV/c?
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Observation of the Z_(3900)
— a charged charmonium-like structure

BESIII: PRL110, 252001 (2013)

525/pb @4.26 GeV
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===« Background

Events/ 0.002 GeV/c?

M(u*) (GeV/c?)

- - ' — Fit
- ' j\wy = ===+ Background

~4-Data

BESIII: o(ete— ninl/y) = (62.9+£1.9+3.7) pb
Agree with BaBar & Belle! Best precision!
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100~ BESHI ~+ Data e M =3899.0+3.614.9 MeV
Significance ?;::a:;rtoundﬁt * ' =46+10+20 MeV
80 >8c -.=- PHSP MC e 307 £ 48 events
: ][ [] sideband
3 \ The nature of Z_(3900) ?

Events / 0.01 GeV/c?
s 3

3.7 3.8 3.9 4.0
My (TEJ/W) (GeV/c?)

Z.(3900) also observed by Belle (PRL110,252002(2013)), and confirmed with CLEOc data (1304.3036).

* Couples to cc, has electric charge,
e At least 4-quarks.

Theoretical interpretations:

- DD* molecule? Tetraquark state?
 Threshold effect? ...
(More experimental information needed)
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Events/ ( 0.001)

Observation of e*e'— n*n"h_(1P)

LP2013, C.

h.—>YN. N. —>hadrons [16 exclusive decay modes]

» p p, KK, Tttp p, 2(KTK), 2(wttw), 3(mtw)

» 2(nrm)KHK, KOK*+c.c., KoK m*m+c.c., K*Km®
> p pno K*Kn, m*nn, ttnnon®, 2(n*n)n, 2(n*nnd)
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Ecm=4.26 GeV s @ ] Ecm=4.36 GeV
a3 Lum=827/pb 3 S Lum=544/pb
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Observation of Z*_(4020) in e*e— >7*wh_(1P)

Ecm=4.26 GeV Ecm=4.36 GeV
— = —~ 40
S b N= 64219 S % N= 56417
E g
s - = 25‘
ary
20 \m s
prell
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10F N e e ek 15

st :

056508 4402 404 406 .1.;.63'1;4'4.1 0506 598 4 402 404 406 408 a1

th, wth,

Simultaneous fit to 4.26/4.36 GeV data and 16 1, decay modes.

M(Z.(4020)) = 4021.84+1.042.5 MeV
['(Z.(4020)) = 5.7+3.441.1 MeV 6.40

olce »>rx7 > rh(1P))
olee > 7'z h (1P))

R = =(162+4.1+0.7% (166+5.2+0.8%
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Observation of Z (4025) in e*e’> 7" (D*D*)*+c.c.

LP2013, C. Z. Yuan
827 pb! data at Ecm=4.26 GeV

Tag a D* and a bachelor 7", reconstruct one nt® to suppress the background.

< - % data —— Z_(4025) 8@ —4—data  —- Z.(4025)
= - Ws e PHSP ALY — total fit comb.
g 400: ------------ Argus fit to sidebands X @ rotal Tt o Bre
> 300f +
N~ i
E 200} +
% :*_-*- ;-—- ------------- _*i —!_'.I —*—l -----------
5 TOOET afigtaatll |
I l: ey -
R S———re B T - i st m R e
2.05 2.1 2.15 2.2 402 404 406 408
RM(D't)+M(D")-m(D") (GeV/c?) RM(t) (GeV/c?)

Fit to * recoil mass yields 401+47 7 (4025) events. >10c
M(Z.(4025)) = 4026.3+2.6+3.7 MeV; [(Z.(4025)) = 24.8+5.7+7.7 MeV.

Rootele o > WD) (65494 6)% olce — 7 WD)) = 1379 £ 15 pb
ole'te — 7°(D*D)")
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Observatlon of ete— yX(3872)>yn*n)/y

M(r*wJhy) (GeVic?)
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LP2013, C. Z. Yuan

ISR y’ signal is used for
rate, mass, and mass
resolution calibration:

N(y’)=1242;
M=3685.96+0.05 MeV;
6,,=1.84+0.06 MeV

X(3872) signal at around
Ecm=4.23-4.26 GeV:

N(X(3872))=15.0+3.9
5.30
M(X(3872)) =
3872.1+0.8+0.3 MeV
[PDG: 3871.68+0.17 MeV]
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Observation of e*e— yX(3872)>yrn*nl)/y

V5 (GeV) oBlete™ — vX(3872)] - B(X(3872) — mtm—J/v) (pb)

4.009 4 <0.13at90% CL.
:
4.230 @ 0.32 +0.15 4 0.02
4.260 \\« 0.35 4 0.12 4 0.02
4.360 < 0.39 at 90% C.L.
o
It seems X(3872) is from Y(4260) decays. At 4.26 GeV, W

oBlete™ - ntn=J/2p) = (62.9+ 1.9+ 3.7) pb,

oleTe™ = 7 X(3872)] - B(X(3872) = nrwn—J/¢¥) (56i2 0)x10~3
olete™ — nta—J/1) I

If we take B(X(3872) —» w7~ J/¥) ~ 5%, ( >2.6% in PDG)

o(ete™—yX(3872))
D'(e-l-e_—};:—l'rr_.f/‘z,f)] ~ 112%

Large transition ratio |
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nm system in J/y— YNN oo om0 87, 092008 (2013)

LQCD: lowest mass glueball %
with 0**isin 1.5-1.7 GeV.
Results from Partial Wave Analysis: :

(based on 225M J/y events)

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

» £,(1500) exists (8.20)

Events
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» f, (1525) is the ]
dominant tensor L F . |
03 05 0 05 1 0 2 0 Z
(c) cos (d) %
Resonance Mass (MeV/c?) Width (MeV/c?) BT/ iy — vX — vqq) Significance
fol1500) 1468 113+ 22 136130108 (L6500 % 1077 8.2er
fol1710) 1759 + 6714 172 = 10732 (2357013 %124 1074 25.00
Fal2100) 2081 = 1373} 273131+ (1135003000 % 107 1390
f3(1525) 1513 = 5%, 75HIEHS (342008 150 x 1077 1.0
Sa181 1822°54°57 229" 511 (54076938 > 1073 6.4
f>(2340) 23621301140 33416 He (5.60F 0621237 % 1077 7.60r
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D*leptonic decays: D* 2 U'V  ciarmzoi2, 6. Rong

S : 2 m’ )
#K D- (D> 1"v) = Grt, V., j‘m;m (1-——L)°
g e 8 m’ .
e e * All quantities are well measured except fo
rE * Use world average |V 4| to extract f;
v * 9 D tag modes: n/*? =(1.566+0.002)X10° in 2.9 fb!
IOD_ . + 0.+ + + ‘ P
| | mainly DY > pty, D*2K. " | | Results: N(D*->p*v)= 377.3+20.6
5 9fh1 | BF(D* >u*v ) =(3.74+0.2140.06)x10_ ¢ \‘

@ = (203.91£5.72+1.97) MeV ot P
P IVch = (0.222+0.006+0.005):\

N\ g
Q The error is still statlstlca ominated.
\
‘é\ CLEOC results: PRD 78, 052003(2008)

BF (Dt - utv) = (3.82+0.32+0.09)X10
f,+= (205.848.5+2.5) MeV

0. 2 0.4
[GeV/c2]

02 0. fi‘x

Ll]lSS

There are stlll some backgrounds The K° escape from the detector. | 5




Semi-leptonic decays: D? —»mev and Kev

CHARM2012, C. L. Liu

. " it G
2 .3 2,2
N ;= F_e, Vol pxlfiq”)] Only one form factor
s - dg® 24m
[
, \ * Measure CKM elements, Validate LQCD.
K- « 4 D°tag modes: Ng;g =(0.774+0.001)X10°®in 0.92 fb!
?‘im BESII Preliminary gm BESIN Preliminary |
U= Emiss_ |_Pm_:-155 |ﬁ 0 0.92 fb_]_ @ | g 0.92 fb'l
Nyig = 18460+/-143 m Ny = 1677+/-45
2000 | ‘( 300 E
N
.
D°->Kev  Fjt U distribution D°->nev
<4
Mode _ PDG CLEOC

DV s Kte

DY = gtre

measur *@@mrhing fraction(%)

i
\\\&542 +0.030+£0.067 3.99 =0.04 | 3.50 =0.03 =0.04

0.288 £0.008=£0.005 0.289 £0.008(0.288 £=0.00840.003

Good consistency with CLEOc, statistical precision comparable with only 1/3 data analyzed 44



Semi-leptonic decays: D? —»mev and Kev

Form factor results

Form factor parameterization

Simple Pole
DY — Kev

DY - wer

T+ (0)| Vi)
(0.72940.0054+0.007
0.14240.00340.001

Mpale

1.943+0.02520.003

Modified Pole
DY — Ker

DY - mer

F+(0)[Veas)
0.72510.006=£0.007
0.1400.003=£0.002

i
1.876=0.02320.004 @

N
¥

(0.265+0.045+0.006
0.315=0.071£0.012

2 par. series
DY - Kew

D - 7er

S+(0)|Ved(s)
0.726-£0.006=0.007
0.140-£0.004-£0.002

|
—2.0344+0.196+£0.022
—2.117+0.163+£0.027

3 par. series
DY = Kev

D - 7er

F+(0)[Vegs)
0.72940.008-£0.007
0.14440.005-£0.002

1
—2.179+0.355+£0.053
—2.7284+0.482+0.076

4.19443.1224-0.448

Phys. Lett. B 478 (2000) 418
Phys. Lett. B 633 (2006) 61
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Summary

BESIII is successfully operating since 2008:
Recorded World’s largest data samples:
> ~3.3 fb'! data above open charm threshold for XYZ study
» ~0.5 Billion y(2S) and 1.2 B J/y events
> ~2.9fbtaty(3770)

BESIII started study of the XYZ particles:

» Confirmation of exotic state with at least four quarks, Z_(3900)*
» Observation of the Z, 7 (4020)=Z_(4025)?
» Observation of ete— yX(3872) — yrn*ml)/y

More results from J/y, y(2S) and y(3770) data will
come soon !

Thank you ! |,



The BESIII Collaboration

Political Map of the World, June 1999

US (6)

Univ. of Hawaii
Univ. of Washington

Carnegie Mellon*Univ:
Univ. of Minnesota
Univ. of Rochester

Univ. of-Indiana +

Europe (13)

Germany: Univ. of Bochum,
Univ. of Giessen, GSI

g " Univ. of Johannes Gutenberg -
+Helmholtz Ins. In Mainz
Russia: JINR-Dubna; BINP Novosibirsk . Korea (1)
Italy: Univ. of Torino, Frascati Lab, Ferrara Univ. | :
Netherland: “KVI/Univ. of:ﬁronmgen +* Seou LR
& 'Sweden: Uppsala Univ. - ot ol
Turkey ‘Turkey Accelerator-eenter &

gl Pa klstan (2)

% Univ. of Punjab
. COMSAT CIIT

L

N

~350 members
54 institutions from 11 countries

Japan (1)

Chma(31) Tokyo Univ.

. ~=I=I=IEP CCAST UCAS, Shandong UI‘IIV,

-~ ..-Univ. of Sci. and Tech. of (‘.hma
~“Zhejiang Univ:, Huangshan Coll. "
“Huazhong Normal Univ., Wuhan Univ.
Zhengzhou Univ., Henan Normal Univ.

_“Peking Univ., Tsinghua Univ., °

ZhonEshan Univ.,Nankai Univ., Beihang Univ.
Shanxi Univ., Sichuan.Univ., Univ. of South China
Hunan Univ., Liaoning Univ.

Nanjing Univ., Nanjing Normal Univ.
Guangxi Normal Univ., Guangxi Univ.
Suzhou Univ., Hangzhou Normal Univ.

"“Lanzhou Univ., Henan Sci. and Tech. Univ.

Hong Kong Univ., Hong Kong Chinese Univ.————
19



