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The Beljing Electron Positron Collider
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The Beijing Electron Positron Collider
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Founded: 1984, Ecm=2-5 GeV
1989-2005 (BEPC): L,.4=1.0x103! /cm2s at Ecm=3.77 GeV
2008-now (BEPCII): L,.q=6.5x1032/cm2s at Ecm=3.77 GeV °




BEPC lI: Large crossing angle, double-ring

Beam energy:
1.0-2.3 GeV

Luminosity:
1x1033 cm-?s™

Optimum energy:
1.89 GeV

Energy spread:
5.16 x10

No. of bunches:
93

Bunch length:
1.5 cm

Total current:
0.91A

BES is here SR mode:

0.25A @ 2.5 GeV

6

Compton back-scattering for
high precision beam energy
measurement




BESIII Detector

Magnet yoke

RPC

TOF, 90ps

Be beam pipe

MDC, 130 um g Total eight 730 ton
- | sei = otal wei :
0.5% at 1 GeV/c TS ~40,000 readout chnls,

R Data rate: 5kHz, 50Mb/s
Csl(Tl) calorimeter, 2.5% @ 1 GeV
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Luminosity since

— Note that luminosity is lower at J/v,
and machine is optimal near y" peak
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| Integrated luminosity: Jan. 2009- M
- about 4.0 fb'! @ different energies

" Note increase in slopes!
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BESIII [and BESII, CLEO-c] data

Data BESTI CLEOC BESTII (2012)
J/vy 58 M - 225 M (+1.0 B)
v’ 14 M 26 M 106 M (+0.7B~1.0 B)
v 0.033 fb! 0.818 fb-! 2.9 fb!
v(4040) : 0.006 fb 0.5 fb!
6.4 pb! 21 pb-! 44 pb! (+120 pbt)
Continuum | (Vs=3.65 GeV) | (Vs=3.67 GeV) (\Vs=3.65 GeV)
Performance BESII CLEOc BESIII
op/p 1.7%/N1+p2 | 0.6%@p=16eV | 0.5%@p=1GeV
cE/E 22% /E 2.2%@E=16eV | 2.5%@E=1GeV
PartID dE/dx+TOF | dE/dx+RICH dE/dx+TOF
Coverage 80% 93% 93%




BESIII Physics Programs

This is not a BESIII logo!

ZES,
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looks like DD for D or charm physics)

looks like cc for charmonium physics)

for light hadron Spectroscopy [+exotics])

for tau physics, looks like a Roman number “[117)w



Charm physics

No results yet!
Decay constants

Form factors and CKM matrix elements

Strong phase and impact on ¢; measurements

D mixing & CPV

Charm cross section at y”’ peak
D*D: ~2.8 nb; D°D%: ~3.6 nb
Nerod jn 2.9 fb!
N(D*D’):~8 M; N( D°D%: ~10 M |

Rare decays

1
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Clean tagged charms
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fb-1 data, we tagged 1.6M D* and 2.7M D©
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2 Pure leptonic decays of D*

100 B
. BESIII preliminary
- BESIII MUC helps
50 reduce hadron
i background
D2 0.0 02 04

Umiss=Emiss-pmiss

Nobs(D*>utv)~400 = oB/B~5%; of,/f;~2.5%

Statistical error limited, systematic error on B ~ 1.5% level

In 20 fb-' data, errors can be scaled by 1/2.6

Nobs(D*>u*v)~2700 = oB/B~2%®1.5%; of/f;~1%®D0.8%
[f;: PDG: +4%; LQCD: +2%] +



&  Semi-leptonic decays of DO

D. BESSON et al.

o5
20}
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Events / 0.02 GeV
o

D° —K* T tag —__
0.6<g?<0.9 GeV3c* |

D° 5K*n-n-mtag |
0.6<q?<0.9 GeV?/c* |

——

0.1

0.2
U (GeV)

0

D® »K* ntag _
1.559%<2.0 GeV?/c* |

D° 5K* n-n-mrtag ] 25
1.5<q%<2.0 GeV?/c* 1
420
115
+ 10
0.1 0.2

PHYSICAL REVIEW D 80, 032005 (2009)

3070109-002
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Summed

D> ety |
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CLEOc with 818 pb-! data, ~ 1400 events D°>nre*v
BESIII with 2.9 fb-! data, ~ 6000 events
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%  Vcs/Vced at CLEOc

CLEO-c: the most precise direct determination
of Ves| o (|V,|)/|V.|~1.1%(expt) ® 2.5%(theory)

CLEO -c
(818 pb ")

Ve |
0.963+ 0.009 + 0.006 + 0.024

stat syst  theory

CLEO-c: o(|V.])/|V.|~3.1%(expt) ©10%(theory)
vN remains most precise determination

(818 pb™") 0.234+0.007+0.002+0.025
stat syst  theory

From CLEOc talk

*
PDG I (Kev)

LEPW—-cs — -

BESII " (Kev)

CLEO< +HPQCD 2010 -

" 1 . M A " A "
0.5 1,
v PDG2002

PDG/HF VN

[CLEC-c 41 QCD 2005 *

2 I 1 L L 1 L 1 1 1 I 1
01 0.15 0.2 023
vl

Vcd will be improved at BESIII by a factor of 2 with 2.9 fb-.  ©



&  Semi-leptonic decays of DO

« In 2.9 fb-1 data, with 2.7M tagged D° events
Nobs(DO>K-e*v) ~ 60k
Nobs(DO>w-e*v) ~ 6k

Statistical error limited, systematic error on B ~ 2% level [CLEOc~1%]

« In 20 fb-! data, statistical errors negligible, systematic errors
dominant, need to investigate how to reduce them
(tracking, PID, bkg subtraction, g smearing, FSR, ...)
« Form factor measurement depends on parameterization.
Vs, Vcd extraction limited by FF uncertainty from LQCD.

[Kaneko, this workshop] 16
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BESIII took 0.5/fb
data at 4.01 GeV!

4.17 GeV vs. 4.01 GeV:
o(D,D,) =0.27 nb @ 4.01
o(D,D.) =0.92nb @ 4.17

[Need to detect one
additional low energy
photon at 4.17 GeV]

Data taking in May 2011
for XYZ particle search &
for Dg study!

17



2 D, tag at BESIII

@ 4.01 GeV with ~0.5 fb~' data, single-tag sample:

;Mllll
3 BESIII
22 Preliminary

=
~4000—

—

8| DD KK

00"

2001

c~ 1.6 MeV

_IIII|IIII|IIIIIIIIIIIIII|IIII|II
‘P.EE 194 135 19% 157 198 199

2 2.01

= 2201
S0 BESII l{ o~ 1.4 MeV
€10 Preliminary
=160} 5
£ D>k K |
'51211:—
100}
L
60—
aof- s
Po3 184 195 166 197 186 189 2 Zn

« About 11k tagged Ds (44k at CLEOc at 4.17 GeV)

* fps (both n and T modes) measurement underway

* Uncertainty dominated by statistics of the signal events 18



z Decay constant of Ds

HFAG- charm

CHARM 2010

There is less fun in f, since data

Dséu\l }—{ 2631+ 7.3+ 18 agree with LQCD ©
Will the ~1.6c difference between

data and LQCD persists?
2524+ 67+ 1.8
DSQTV \ Table 3. Expected errors on the branching frac-

tions for leptonic decays and decay constants
at the BES-111 with 20 fb™! at (3770) peak

LQCD=248 O+2 5 — and Foar =4170 MeV, respectively.
Observable Error || Measurement | Error
World average WA 257 3+5 3 BR(D: — pf"l’/) 20% st |V—CS| 10%
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, | e | 26% || |l | 13%

235 240 245 250 255 260 2.65 270 275

(MeV)

New phys;i(;s’?f“s J.-H. Zou et al., arXiv: 0804.1822 [hep-ex] 19



Decay constant of Ds

350 rrrrrrrrTd | rrrrrrrrerrTrprrrrrTrrTTTd | FrrrrrrerrrrrprrrrTrrrrTTrd rrrrrrrrrrerprrerrrrrr T rrrrTrrTTT L]
i M 14
s (MeV) o
Lo __ ] 3
300 |-
250
20 I I I | | I I A | I I | | I I I | I | | I I I | | I I A | I I I—l: _2
5]005 2006 2007 2008 2009 2010 2011 2012 2013

Will the ~10 MeV difference between data and LQCD persists?
1% in experiment ® 1% in LQCD ~ 3.5 MeV (~3c effect!)

A.S. Kronfeld, arXiv: 1203.1204 [hep-lat]

20



2 DODO quantum correlation @ v”

For a physical process producing DOD° such as
50

’ e+e_ —)W —> DOSO
¢ o '« _@€  Thequantum number of y" is JPC=1- -
‘ .. For a correlated state C=-1:

DO 1 O\[O O 0
v =L (0%)5°)-|5°)|o")

The correlated decay rate is
i =Ji0315°) 31077

By investigating the correlation between the D°D° decays, the
strong phase between Cabibbo Suppressed / Favored decays
and D°D® mixing/CPV information can be extracted. 21

2




50
Physics via Coherence @

+ 0.7 —
e ® \|’" ® e
/’:’ /,

@
20 fb-! data at y” peak [72M produced D°DY9 D°

DY mixing: R,, = (x?+y?)/2 ~10~%; y ~ 0.003
CP violation in D sector: O(10-3)

Uncertainty of ¢4/y due to unknown ralative phase
on Dalitz decay D%D%> K_h*h- will be reduced to
less than 1 degree.

22



B DODY mixing at threshold

Without mixing in DY, the following process is forbidden due to
Boson-Einstein statistics, with mixing happened, it is allowed.

e'e” »w(3770) —> D,(_)| DE —> (Kiﬂ})H (Kiﬂ})l_

Ru=(x2+y?)/2 can be measured using the ratios

_ N[D°D® (K 72" )(K 7 ")] N[D°D° (K e"/u™v) (K e/ utv)]

M N[D°D° (K 7z")(K*z7)]' N[D’°D°—(K e /utv)(K e [uv)]

Reaction Events Sensitivity
RS ( X 10Y) Ry (X 107%H

$(3770) = (K~ 7 ) K~ 7T) 104 1.0

W(3770) — (K~ et v)(K et ) 8.9

#(3770) = (K~ et v) (K~ pntv) 8.1 3.7

#(3770) — (K-t v) (K~ utv) 7.3

X.D. Cheng et al., PRD75, 094019 (2007)



B DODY mixing at threshold

For C=-1 initial D°DO state, y can be expressed as
function of double tag rates to lepton and CP
eigenstate and single tag rate to CP eigenstate:

_ 1(Fz;f+ Fr Fl;frf+)

y
4 Fl;f—rfqt Fl;f#rf—
—+
Ay) = — =25 — 10003
JVN(DDO)

Depends on assumed CP-tagging efficiency and BRs,
but the uncertainty should not change much.

X.D. Cheng et al., PRD75, 094019 (2007) **



CP violation at BESII|

CP violating asymmetries can be measured by
searching for events with two CP odd or two CP
even final states: ntn-, KK, n0n0 KsnO

for the decay of ¢’ —D°D° — f,f,

CP(f, f,)=CP(f,)-CP(f,)-(~1)" =-
CP(y") =+

Acp Ssensitivity ¢ AA ~O(1073)

CP violation in mixing can be measured with:
Ly — 11— _ 1— |Q/P|4
Upvgr + 14— 1+ |q/p|*

ASL —

With 108 DD pairs in (K'e'v)(K'e'v) mode, |q/p| can be measured with

(20-30)% accuracy. Current world averaged value is 0.89+0.16 . .



CPV in D decay at BESIII

Direct CP violation in D decays is expected to be small in SM.

For CF and DCS decays direct CP violation requires New Physics.
Exception: D*—>Kg it with Ap=-3.3x1073.

For Singly Cabibbo Suppressed (SCS) decays SM CPV could reach 10-3,

D.S.Du , EPJC5,579(2007)

AC — [(Dof) _F@_’ f) Zét)e;gfsg\aa:ogg(;loo7)
P T'(D>f)+I'(D—>f)

At BESIIT, CP asymmetry can be tested with O(10-3)
sensitivity for many final states.

26



& The weak phase @./y From Bondar

Interference between tree-level decays; theoretically clean

Favored: V Ves Vup

h s mm o U suppressed
V < = K*)- Common e \
b "¢ ; final state Y B
B — ) >}®®7 B

n

T y DO — f «—— p™o ﬁ
AlB--B%-) RERERSTA Parameters: ¢,,
AlB—>D% ") B (rg, 6) per mode

Three methods for exploiting interference (choice of D% decay modes):

e Gronau, London, Wyler (GLW): Use CP eigenstates of D)0 decay,
e.g. D% > Kl D°> ntn-

e Atwood, Dunietz, Soni (ADS): Use doubly Cabibbo-suppressed decays, e.g.
DO > K*rx -
e Giri, Grossman, Soffer, Zupan (GGSZ) / Belle: Use Dalitz plot analysis of 3-

body D° decays, e.g. K. n* -



% B —>D(K,h*h")K- Dalitz plot for ¢,/y at B factory

/]ZDK\'b\e = A powerful choice of common state f(D) in K.h*h-
BABAR: PRL 105, 121801 (2010)
B f(D)K  pelle : PRD 81, 112002 (2010)

()
e 5 Kyl/

B*—(D—-Ko%7*m)K*

3—.,;»,_

Differents between B~ and B*

Dalitz plots allow ¢3/y extracted in |5
unbinned fit. However, need to 21 e *0 P
understand different amplitudes e 20
from D® and DP decay modes 1t
across Dalitz space, esp. variation

in strong phase. % 2 B
s. (GeV¥c?)

B factories: construct Dalitz plot model of D with flavor-tagged decays,

estimated model uncertainty of 3-9 degrees, which is <« statistical error.

But super-B and LHCb will start to be limited by this model uncertainty -
Highly desirable to have precision model independent approach!

28



& CP-tagged Dalitz plots of DY>K .t

Clear difference between CP-even and CP-odd tagged Dalitz plots.

K n* - vs. CP-even Tags

3 PR 1 T
B R
SR
’-‘?;rr- . CP+ tag
o T e :
c:) o 0 ] .:o
SR S S+ A
—— “"ﬁ?‘: : o, jﬁﬁ'
& [ R
D [ | 1
™ 09 1 5 3
S M2(K2 1)
[ K¢n* - vs. CP-odd Tags
E 3 ——————— —
5 ¥ CP-tag
I -
8 T 2-_ ‘;':::'\- - ]
] on | N
O £ Wi
= [ gl il
- y"f’gl: A
0- M | 1
0 1 2

Events/0.05 GeV?

Events/0.05 GeV?

B
o

[}
O

[ae}
(o]

'y
j=]

20}

—_ -
4] Q 4y

Qo

Kim*n~ vs, CP-even Tags

M2(r* )
Kenr - vs. CP-odd Tags

818 pb-’
v’ data
at CLEOc
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4280910-012

CLEOc:
PRDS82, 112006 (2010)

 Different binning causes
different results!

* Projected uncertainty on

§ a— i d4/y varies from 1.7 to 3.99!

« Bias at O(19) level is
observed!

=» Low statistics in each bin!

BESIII will reduce this

gt PN =18 F | rua error to less than 19|

4+  Maodel Expactation

Clov v Pvv v b v bv v Py g i Pl Lo b by o Ly | 30




& Sensitivities for rare charm decay

> D—Vy will be reached at 10-°
DO— ¢y, K*y will be confirmed and improved
DO—py, wy will be improved or found
» DY—yy can be measured with tag or without tag
the sensitivity will be 10-°
» D—XI*I- can be reached at 10-°
BESIII will reach contribution from long distance
> DY—|*I- will be reached at 10° [<108 @LHCDb: this workshop]
» D* > e*v :10° (SM: 10-8)

We really donot have that much compared with LHCb (LHCc?). =



Charmonium physics



E

Charmonium + XY/Z states

Gev 4 What are they ?
Z(4430) y f
Z2(4250) 4 80} | @
Z(4050) |

3°D,(4.52) ?
X3872) L s @ .
| 3D,(4. 2'D,(4.21) 23Ds(4.21) 2°D5(4.22)
XY23940) 3'3{4.05)-?5;._5:&? 3}’ PFy(4.09) I'F5(4.09) PF3(4.10) i
X(3915) 4.00F 7 2nese srpenhems A N
X(4160) J3D|(3.82] I'Do(3.84) | 02{3,513: 1°D,(3.85) . r)
Y(4008) , . |espen 2250 . Charmonium?
Y(4140) 3‘6 ’ ]—-‘-—-—-IP{&SZJ |5Po(3’44}lapl(3'5” ’7'}7'7777 Hybrid?
Y(4260) o :
Y(4360 n
Y(4660) 20550 Molecule?
| 1 | ] | | 1 | ] ] |
e80T = = o I* 2%, 2 27,3 3" 3"

 Below _I;D threshold: spin-singlets, decay properties
« Above DD threshold: excited ys, XYZ states, decay properti€s
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y(2S)—>7°h, transition

(a)

STEEE

BESIII

LL

(b)

Events/1MeV /c?
"
”

" " 1 " M " " 1 " " " M 1 " " " " 1 " "
-1000 =55 352 3.53 3.54 BESI I I

3.51 352 3.53 3.54
70 recoil mass (GeV/c?)

BESIII: PRL 104, 132002 (2010)

Mass: 3525.40+0.13+0.18 MeV

Width: 0.73+0.451+0.28 MeV
(<1.44 MeV @ 90% C.L.)

CLEOc: PRL101, 182003 (2008)
Mass: 3525.28+0.19+0.12 MeV
Width: fixed to 0.9 MeV

Agrees with zero within ~0.5 MeV

Information on spin-spin interaction.

Combined inclusive and E1-photon-tagged spectrum (First measurements)

B(y’>n’h,) =[ 8.4%+1.3(stat.) £1.0(syst.)]x10*
B(h,2yn,) =[54.3+6.7(stat.) +5.2(syst.)] %

Agree with predictions of Kuang,
Godfrey, Dudek, et al. 34



(28)%n0h 16 nC exclusive decays

Events/1 MeV
Events/1 MeV

W w3z on o !;
Events/1 MeV
EenElEEEE

Events/1 MeV
2 g

Events/1 MeV

e w s s w v
Events/l1 MeV

Mo wr e TR FER

;‘ ||| |
' \Ilililllllhllllnll\lllu

3 352 3. b
recol /ie
R 7
s
a
i I J LAY
wllll
6
;

Events/1 MeV
Events/l1 MeV
Events/1 MeV

Events/1 MeV

Mo L ou o e e oo g
Events/l1 MeV

Mo W & » = F & e,
Events/1 MeV

Simultaneous fit to ©t° recoiling mass
M(h,) = 3525.31+0.11+0.15 MeV/c?
I'(h) = 0.70+0.28+0.25 MeV

N = 832+35

v4/d.o.f. = 32/46

Events/1 MeV Events/1 MeV Events/1 MeV
woawwESEG Mo i wEGE S EE Wo woa omow E D

Events/1 MeV
5 % 5 5 % [

Summed ©° recoil mass

56

?‘S’g -BESIII Preliminary +

160
140
' 120

100
80
60
40

5 20 F

348 350

C . L L | L L L | L L L | L
?.48 3.50 3.52 3.54 3.56

M(n° recoil mass) (GeV/c?)

3.52 3.54 }
7° recoil mass (GeV/ic

Consistent with CLEO-c exclusive
M(h.)=3525.211+0.271+0.14 MeV
N = 136+14

PRL101, 182003(2008)

35

BESIII preliminary



1. Candidates/10 MeV [x10?]

n. the lightest charmonium state

WEIGHTED AVERAGE
2980.3+1.2 (Error scaled by 1.6)

WEIGHTED AVERAGE
28.6+2.2 (Error scaled by 2.0)

/

width

-+ LEES

© - AUBERT

-+ UEHARA

- WU

- WU
- ASNER

-+ AMBROGIANI
- BAI

FANG
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10
08AB
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00F
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BELL
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E760
SPEC
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14.5

41.9

2
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- BAI 00F BES 2.4 PDG
--------- BAI 90B MRK3 4.0
. GAISER 86 CBAL 0.6
31.2

2950

2960

2970 2980 2990
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-
N
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4250308-001
450
400
oi, E
~ 350 —
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300—
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n 250
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i LINESHAPE
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0.44
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1 | )
3000 3010

(Confidence Level < 0.0001)
| |
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E  m.resonance parameters from y'—yn.
arxiv:1111.0398, submitted to PRL
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Simultaneous fit with modified Breit-Wigner (hindered M1) with
considering interference between n, and non-n, decays

37



Mass and Width of n_

arXiv:1111.0398,

Mass = 2984.3 £ 0.6,,+0.6, s, MeV/c?

Width = 32.041.2,,,,+1.0, o MeV
¢ = 2.400.07,,, +£0.08,,, rad or 4.19+0.03,,,, +0.09,,, rad

submitted to PRL

World average in PD62010 uses earlier measurements.

Belle yy

CLEO vy
BaBar yy
CLEOc J/y

(stat. only)
BESII y’

| 1 1 | | | 1 | 1 1 1 | 1 1 1 | ] | 1 | 1
2980 2982 2984 2986 2988 2990 2992

n, mass (MeV)

20

25

Belle yy

CLEO vy
BaBar yy
CLEOc J/y

(stat.only)
BESIII y’

| 1 | 1 1 ‘ 1 | 1
30 35

n_ width (MeV)

40
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R background

——data
— fitting results

== XCJ _
- T nc(zs) =

M5, (GeV/c?)

Observation of y'—2yn.
- @ NM2S))=50.649.7
1 @ Pure statistical

significance more than 6o

\ | @ Significance with
\3 systematic variations not less

than 5o

\:“ < %/ """"""" \\ ‘
— ';)?_6"%' —e 3 ® lendf209

> n.(2S) signal: modified BW (M1) with fixed width (Resolution
extrapolated from y ;)

> %.; signal: MC shape smeared with Gaussian
» BG from e* e— K.Krn (ISR), v' — K.Kn (FSR), v' — n°K Kn: are

measured from data

BESIII preliminary



E Preliminary results on
v 21N, 2YKsKn

»M(n.’)=3638.5+2.3,,+1.0,,,(MeV/c?)

Br(y" 2yn.)=(4.7£0.95,,+3.0,,) X 10
CLEO-c: <7.6x104 (PRD81,052002(2010))

Potential model: (0.1-6.2)x10+ (PRL89,162002(2002))

40
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€ Production Rates of XYZ at BESII|

* No theoretical calculation on y(3S)=2>y+XYZ if they are exotic
states [neither on y(2D), y(4S)]

« Assuming M(y,(2P)) ~ 3930 MeV
— B(w(3S)>yy’.,)=(7, 3, 1)x10 for J=2,1,0

[ T. Barnes & S. Godfrey, PRD69, 054008 (2004)
E. Eichten et al., Rev. Mod. Phys. 80, 1161 (2008) ]

 As masses of the y,(2P) states are very different from the expectation of the potential
models. S-D mixing will also affect the predictions. BRs could be very different.

 Can we observe the X(3872) if it is the y’., and the production
rate 1S 3x10-4?
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o8|~ 7DD Ty || PRD80, 072001 (2009)
0.6 | oD, _
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02| . N e« No D*D*!
I : Y. : k. _— i |
I e I * bkg for X3872->DD*
os| ®DD™ I I  More Ds!
u T r |
o 3 .}  Chance for fy meas.!
02—
= T 1 eDatataking in May 2011!
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S Light hadrons: normal & exotic

 Hadrons are composed from 2 (meson) or 3 (baryon)
quarks

Quark model

* QCD allows hadrons with N ,,s#2, 3

— glueball : Nuarks = 0 (99, 999, -..)
— hybrid : N = 2 or more + excited gluon

— Multiquark state : Ny, > 3
— molecule : bound state of more than 2 hadrons

quarks
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Events / ( 0.002)

Events/(0.005GeV/c?)

Enhancement at ppbar threshold

W
=
=

» Observed at BESII in 2003
— PRL91, 022001
- M=1861*3_,*°,s MeV
— Width < 38 MeV (90% CL)
— Agree with spin zero expectation

800 002 004 006 008 0.10 0.12 0.4

\Confirmed at BESIII (& CLEOC)
M-—Zmp(Gewcz) — M=1861.6+0.8 (stat.) MeV

-------------------- — Width<8 MeV @ 90% C.L.

Z: Ej; } BESIII J/L|J —> ) pp —F—_ M=1859%6 ,.*7 .. MeV

50 {, Vlaw—mﬂJ(W E _ Width < 30 MeV (90% CL)

:2 | _ H ML« Many possibilities:

ot PRAARERRTITT] T T ot mesons

10E~" CPC34 or (2010) — ppbar bound state/ multiquark/
800 005 040 015 030 025 030 glueball/ ... 1

M2 m(GeV/c?)



0

Partial wave analysis of J/y=>y p p
arXiv:1112.0942, PRL (in press)

Grook | chi2/nbin=1.491976] GS00F Ghi2/mbint1.513776 | “GLB800F  chi2/nbint=1.362709 -
= b | =700 | S700f
L B
O 600 X{pP) 1 <&
pis 51 —a* Ps E:ﬁﬂ'ﬂ'_
=300 fo(2100) 1 Sso00b
Za00k —£,(1910) {1 =
E i - §4ﬂﬂ—
=3001 " 300f
200F sook
100} 100}
'I:I': e Ee e 'D': e N =
0.0 0.1 0.2 0.3 1.4 16 1.8 20 1.4 1.6
M_-2m (GeV/c?) M., (GeV/c?)

1.8

2.0

2
M _(GeV/cT)

]PC =% | FSI correction from A. Sirbirtsen et al., PRD 71, 054010 (2005)

M
r
BB

183277 (stat. )T1% (syst.) £ 19 (model) MeV /c?
17

13 + 39 (stat.)’] 13 S (syst.) £ 4 (model) MeV/c?, (< 76 MeV/c?)

9.017%4 (stat.)T:2 (syst.) = 2.3 (model)) x 107°
1.1 5.0

FSI changes mass from 1861 MeV to 1832 MeV!
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Events/(0.02GeV/ch) (N

100

0

11:1111

(GeV/ C )

BESII X(1835): M =1833.7+6.1+2.7 MeV/c?
[=67.7+20.3+7.7 MeV/c?

More states decay iInto n'n*

. X(1835) at BESII

Confirmed at BESIII,

width much larger
Two more peaks!!

JP unknown, need PWA

Nature?
X1835=X1859=ppbar

bound state?

— Pseudoscalar glueballs?
Excited n or n’ states?

PRL106, 072002 (2011)

State X(1835) X(2120) X(2370)
Mass (MeV) | 1836.5+3.0*56 ., | 2122.4 +6.7+47,, | 2376.3 +8.7+32,,,
Width (MeV) |  190+9+38 83 +16%31 . 83 +17+44
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. v
Y States in J/ly2>onn'n
» Fitting with three resonances (acceptance weighted BWxGaussian)
» Background component described by Polynomial function
v F1(1285) — n(1405) 1 xus70): 7.25
R TN / -
= 700} o b Y41 |
% 600 ] | O Contribution from non-w and/or
S s00f ; 1 non-a,(980) BG events
= 400} A 1| @ Contribution from
= 300} e . Jhy—b,(1235)a,(980)
;E 200 g 1| ® Contribution from “PS” process of
100 | o9*% E Jy—»a,(980)n

1.2 1.4 1.6 1.8 2.0 iZ
M(ag(980)T) (GeV /c2)

Resonance| Mass (MeV/cz) Width (MeV/cZ) Branch ratio (10_4) arXiv: 1107.1806

f1(1285) [1285.1+1.0758 22.0+3.1729  1.2540.10703%  PRL1O7, 182001

n(1405) [1399.8 £2.272:% 528+ 7.610F  1.804+0.21772% (2011)

X(1870) [1877.3+6.373% 57 +127)° 1.50 +0.267 %2 47
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n(1405)>1,(980)x° in J/y2ynnm

» Observed in two modes, n(1405) mass and width agree with PDG
» Large Isospin-violating decay rate, B(f,n%)/B(a,n")~18%!
» A possible explanation is KK*(K) loop, triangle singularity

285)/1(1295) n(1405)
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a BEPCII Storage Ring

SR

RF...——=RF
Compton
backscattering
‘] technique,
;. min;tﬁoﬁgﬂi‘sgne;ﬁy calibration acecura Cy
‘ up to
5x 1095
v ! Total systematic

# HPGe detector % Laser source . Optics system

uncertainty on
beam energy
measurement can
reach 90 keV




@ons: 2011.01.13 ] 03:03:16 -- 05:04:06 | 2011.01.13

81 0
10°
197Cs: E,= 661.657keV, o =4.54x10 -

E =6217.137 = 0.568 keV

= 6.97 + 0.93 keV

edge

= 1886.478 + 0.086 MeV
= 1058.0 + 140.6 keV

beam

edge
Of
E

beam
O

Electrons: 2011.01.13 | 03:03:16 -- 05:04:06 | 2011.01.13

1000 2000 3000 4000 5000 6000 7000
E,, keV

Relative error:
Meas.: 4.6x10°
Design: 5x10

350

1 I 1 1 i 1 1 I 1 '] i i
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L 1 i 1
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(0 v’ Cross Section Scan

200F T T3
180}
160 |-
140 |-
120}
100
so|
60|
a0

20|

RN I T T SRS N S TS T R N
3685 3690 3695
W, MeV

%675 3680

\/

“* No efficiency correction
% Cross section in arbitrary unit

Published in NIMA 659, 21 (2011)

Oy MeV
N
I 1
——y

PDG2010:
3686.09 + 0.04 MeV

Am=17+£50 keV
Accuracy: 2x10-°
Beam spread: 1.65+0.04 MeV

J I

3680 3685 3690 3695
W, MeV




T t Mass measurement in 2012

Data at 4 energy points were taken, ~5 pb-! at the t threshold
Expect statistical precision is £0.3 MeV, systematic error <0.1 MeV
More data expected in 2012 to reduce statistical precision to 0.1 MeV
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BEST Summary

+*

BEPCII has reached 2/3 of its designed
luminosity goal of 1033/cm?/s.

BESIIT was running very well and has
accumulated world largest data samples at
J/v, ', v", and y(4040) peaks.

Lots of results have been published and more
to come soon (esp. on charm)!

Thanks a lot! 54
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@ BEPC Energy Measurement System
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5 Charm Physics: CKM matrix

20 fb! DD pairs at y(3770) and 20 fb! D)D) pairs at
v(4040) or y(4160) for high precision charm physics.

dVud/Vud 0.1% dVus/Vus 1%
I -

< & <
BESIII nT—= "' | KE——="
T
ohe year P
Lumi. b fb! dVed/Ved 1.2% dVes/Ves 1.1%

at y(3770) = I e
peak D == i b K

5Vtd/Vt+d 3.5% SVts/Vts 3.5% SVtb/Vtb 29%
—_— — w
B, === B, |B, === B, *~<b

BESTIT BESIII + Lattice BESIII + Lattice QCD
QCD +B factories +B-factories+pp/pp
The Goal: Measure all CKM matrix elements and associated phases &7
in order to over-constrain the unitary triangles.




