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BEPCII: et e double ri

Design Features
® Beam energy: 1.0 - 2.3 GeV

Crossing angle: 22 mrad
(DA®NE 50 mrad)

Luminosity: 1033 cm—2s—1
Optimum energy: 1.89 GeV
Energy spread: 5.16 x 10—*
Number of bunches: 93
Bunch length: 1.5 cm

Total current: 0.91 A
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The BESIII detector

Magnet yoke

RPC (9/8 layers Barrel/Endcaps)
SC magnet, 1 Tesla

TOF (scintillators), 90 ps

Be beam pipe

MDC, 120pm

Jd Csl(Tl) calorimeter, 2.5% at 1 GeV

A significant improvement with respect to BESII
GDR PH-QCD Gr.2 Meeting 2011 @3 October 39 .5 2011 Recent Charmonium Results from BESIII

e3



The BESII and BESIII detecto

BESII @ BEPC
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,/
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BESIIl @ BEPCII

Muon Counter

Counters
I —

Device Performance

MDC op/p =1.7%\/1+ p?2, dE/dx = 8%

TOF 180 ps (bhabha)

EMC op/E < 22%/~VE

MucC 3 layers
Magnet 0.4 T Solenoidal
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Device Performance
MDC op/p =0.5%, dE/dx < 6%
TOF 80 ps barrel (bhabha), 100 ps endcap
EMC op/E < 2.5%/~E
MUC 9 barrel + 8 endcap layers
Magnet 1T Solenoidal
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Physics at BEPCII/BESIII P A28, Not (20080

¢ Rhag and precision test of Standard Model
¢ Light hadron spectroscopy
¢ Charm and charmonium physics
¢ 7 physics
¢ Precision measurements of CKM matrix elements
¢ Search for new physics / new particles
Physics Energy leélmln('_.)flty_ 1 Events/year
Channels (GeV) (10 ecm—“s™")
J/w 3.10 0.6 1.0 x 10"
T 3.67 1.0 1.2 x 107
W’ 3.69 1.0 3.0 x 10°
D~ 3.77 1.0 2.5 x 107
Ds 4.03 0.6 1.0 x 10°
D; 4.14 0.6 2.0 x 10° o5
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BEPCII: e e~ double ring collid

S T

P "
J,,%?s' 2011 STATUS
rﬁ?'ﬁ?’ Achleved%
,}'7' = Parameter Design
v BER BPR é
{?g; Energy (GEV) 1.89 1.89 1.89 q%
1,9 Beam curr. (mA) 910 660 700 Q%
#i “Bunch curr. (mA) 9.8 > 10 > 10 ?ﬁ,
ot Bunch number 93 93 93 0
e RF voltage 1.5 1.5 1.5 e
| a1
m . *Us@1.5MV 0.033 0.032 0.032 i'
ot 2
%ﬁﬁ B3 /B; (m) 1.0/0.015 ~ 1.0/0.016 | ~ 1.0/0.016 Eff
Uﬁ% Inj. Rate (mA/min) | 200 e~ /50 et > 200 > 50 %f
& 5y
WaLum. (103 cm—2s—7) 1 0.65 aiﬁ?
N P
X P 4
B ﬁuﬁﬁ‘
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BEPCII / BESIIl milestones

J Mar. 2008:

9 Apr. 30, 2008:
d July 18, 2008:
9 Apr. 14, 2009:

9 July 28, 2009:

& 2010-2011:

& May, 2011:

Collisions at 500 mA x 500 mA,

Luminosity: 1 x 1032¢cm—2s~1

Move BESIII to IP

First ete—collision event in BESIII

~ 106 M W’ events (150pb—1)

(~ 42pb~—" at 3.65 GeV)

~ 225 M J/WV events (65pb—1)

~ 2.9fb—1 at ¢p”” (3.5xCLEO-c 0.818 fb—1)

(~ 70pb~ scanning in the v" energy region)

~ 0.5fb—1 at 4.01 GeV (Ds and XYZ spectroscopy)

Record Luminosity

7 =]
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on Apr 7, 2011
6.5 x 10%2cm—2s—1
or
9 x CESRc
50 x BEPC
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World J/V¥ and V' Samples (x10°)

@ BESIIl: ~ 106 M W’events (150pb—1)
BESIl: ~ 14 M Wevents

@ BESIIl: ~ 225 M J/W events (65pb—")
BESIl: ~ 58 M J/W events

(x106) — J/lu 200
200 - O/
100 - 28

0 ey ammmmy Ty J

MKIll CBAL BESI BESIl CLEO BESII g
2



Charmonium Physics at BESIII

Charmonium investigation deep under way at BESIII:

© Charmonium Spectroscopy and Transitions

® Properties of the h.: ........... PRL 104, 132002 (2010)
® Propertiesofthe nc: o.ovvviviviviniinannt. preliminary
O U7 =5 97a anononannnacoasanononanananoasanon preliminary

@ Charmonium Decays

® x, — w0 MM o PRD 81, 052005 (2010)
® x, — 4% PRD 83, 012006 (2011)
@ X, —> VP YWy YD cirinnrnnnnn PRD 83, 112005 (2011)
® X, = wWww, PP, WP cuiiiunnn. PRL 107, 092001 (2011)
® x, > PPKTK™: ciiiiiiiin PRD 83, 112009 (2011)
oW A0 A, 't ... PRL 105, 261801 (2010)
@ 7)c —> TTTE wuueurenrnnnnrnnnnsnnss PRD 84, 032006 (2011)
@ 1 — pp, KXK*,pb: voveiaiiiiiiaiiiaens preliminary
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B(\IJ’ — Tl'ohc);
measure of isospin violation

B(he — ~ne):
large E1 transition

M(hc) gives access to hyperfine
splitting of 1P states:
M(he(1P))— < M(XCJ(1P)) > spin-weighted

first evidence: E385 in pp — he — ncvy
PRD 72, 092004 (2005)
CLEO-c could only access
B(\U' — ﬂohc)XB(hc — ')”f]c):
PRL 101, 182003 (2008)

BESIII could access
individual B and B, M(h¢), ['(hc):

PRL 104, 132002 (2010) |
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Observation of h,

38

3.6

Mass (GeV/c?)
w
S

w
[S)

3.0

28

— 2 M(D) —

- (P
Xa1P) 1

L %ol1P) i

(0,19 h

e L

L L=0 0 1 1 1 1
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The h¢(1P) at BESIII PR oo v docays

% 4000

2 3500 Pt el E1 photon tagged Tag the photon to access
2 3000
g 2500 F B(\I‘/ — ‘I'l'ohc)XB(hc — 'YT]c)
I VAY = (4.58 + 0.40 + 0.50) x 10—*
1500F ™ - ,;*Yc“ by ]
1‘;‘;3: A (consistent with CLEO-c)
> 0 .
250000 — Inclusive ,
L4000} Don’t tag the photon to access
S30000f m BV — 7%hs) = (8.4+1.3+1.0) x 10—%
200000 gt i (first measurement)
lowo 3 . 351 352 353 354
0=—3s1 352 353 354

7° recoil mass (GeV/c*)

@ Combining branching fractions leads to B(he — vyn¢)= (54.3 6.7 +5.2)%
(first measurement)

® M(hc) = 3525.40 £ 0.13 4 0.18 MeV (consistent with CLEO-c);
F(hc) = 0.73 4= 0.45 £ 0.28 MeV (first measurement)

® M(hc) vs < M(x,,;(1P)) >spin-weightea= 3525.30 = 0.11 MeV(PDG)
= small hyperfine splitting of 1P states 1,
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h. experimental results and theo

BESIII CLEO-c Theo.re_tlcal
predictions
B — n%hc)xB(he — vne) [107] 4.58 £ 0.40 £ 0.50 4.16 £ 0.30 £ 0.37
B(W — =%hg) [10—4] 8.4+ 1.341.0 4 = 13 Kuang

B(he — ync) [%]

54.3 6.7 £ 5.2

41 (NRQCD) Kuang
88 (PQCD) Kuang
38 Godfrey, Rosner

M(hc) [MeV /c?]

3525.40 £ 0.13 +0.18

3525.20 £+ 0.18 4 0.12

AMy(1P) [MeV /]

—0.10 £0.13 +0.18

0.08 £ 0.18 + 0.12

T'(hc) [MeV]

e BESII:

e CLEO-c:

e Kuang:

e Godfrey & Rosner:

0.73 £+ 0.45 + 0.28
< 1.44 @ 90%CL

PRL 104, 132002
PRL 101, 182003
PRD65, 094024
PRD 66, 014012

2010)
2008)
2002)
2002)

1.1 (NRQCD) Kuang
0.51 (PQCD) Kuang
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V' — 70hg, he — e, e exclusively from 16 dec o

BESIII preliminary

jinn ]

Events/l MeV
Events/l MeV
Events/l MeV

i Mg Summed 7° recoil mass |
2" recoil mass (GeVi/e')

Events/t MeV.
Events/I MeV

203’ ESIII Preliminaw+

Events/I MeV.

Trn@yy)

Events/1 MeV
5

Events/I MeV.

T

Events/I MeV.

7 recoil mass (GeVic)

s nén’n‘ PR 20 Cank)

8.48 3.‘50 3.;2 3.;4 3.56
M(n° recoil mass) (GeV/c?)

Events/I MeV.
Events/I MeV.

Events/I MeV.

6 i45

R w
W, o T8, 39 35
7 recoll mass (GeVie)  recoil mass (GeV/e

Consistent with BESIII inclusive meas.
BESIIl preliminary PRL 104 132002 (2010)
Simultaneous fit to 7% recoiling mass M(hc) = 3525.40 + 0.13 + 0.18 MeV/c?2
r(hc) = 0.73 - 0.45 + 0.28 MeV
M(hc) = 3525.31 £ 0.11 4 0.15 MeV /c?

r(hc) = 0.70 4 0.28 & 0.25 MeV Consistent with CLEO-c exclusive meas.
Ng, = 832 + 35 PRL 101 182003 (2008)
x2/d.o.f. = 32/46 M(hc) = 3525.21 4 0.27 &+ 0.14 MeV /c?
Ngy, = 136 + 14
v
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Observation of 7.

@ discovered in 1980 by Mark-II;
PDG2011

M(nc) and T'(nc) precision one order of
magnitude worse than J/W, W’ and x_,

@ earlier measurements from J/W radiative
transitions:

PRD 33, 629 (1986) [Mark-llI]
PLB 555, 174 (2003) [BES]

M(nc) ~ 2789.0 MeV /c?
(ne) ~ 10 MeV

@ recent studies with v~ processes:

PRL 92, 142001 (2004) [CLEO]
PRL 92, 142002 (2004) [BABAR]
EPJC 53, 1 (2008) [BELLE]

M(nc) = 2983.1 + 1.0 MeV//c2
I(nc) = 31.3 + 1.9 MeV

@ 7)¢ lineshape distorsion in W/ decays
PRL 102, 011801 (2009) [CLEO-c]

4

S 3 -
3.8 Y(17Dy) 2M(D) —
ey

2
X (1P =1
[[PC_g=+ 1= 1+ oFF  HF g+

L L=0 0 1 1 1 1

28

@14
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preliminary
106M W’ decays

cvulocand) ERRIReR I |
272752828529295 3 3.053.13.1532

%200
>
2150
°
> Z 100
< @
© § 50
e
: w
r— L L L I L L 1
E 272752828529295 3 3.058.13.1532

2 Liovilivial ol
2.7275252_85 29295 3 3053131532

e M(Ksin) GeVic® MIKKr®) GeVic® Mimm GeV/c®
e Laol - e 250F + dam
[ ather ' de N other y{2S) dec:
= e ,4‘ 2K 27O 7 o i s ﬂ A6
— Emﬂ é HEON
a Z 80 = 150
w ® g™
= m =
m ¢ 2 50
& 20 " d
o TP I " L N | Ll Lo L
272752828529295 3 3.053.131532 272752828529285 3 305313.1532 272752828529295 3 3053.13.153.2
M(KsK3n) Gevrc* Mi2Kenn®) GeVic* M(6r) GeV/c?

Simultaneous fit of different o decay modes

BESIII preliminary

@ modified BW: M1 accounted for M(nc) = 2984.4 & 0.545 = 0.65ys MeV/c?
@ M(nc), T(ne) and phase ¢: constrained to be the F(nc) = 30.5 + 1.0stat = 0.9sys MeV
same

¢ = 2.35 £ 0.05515t £ 0.04sys rad

¢, universal phase: interference n¢,non-n decays

The most precise measurement! “>
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ne resonance parameters experimental results

preliminary
106M W’ decays

BESIII: stat. and syst. errors included

most precise measurement!

relevant interference b/w 7n¢ and non-resonant decays

PDG2010 world average obtained with earlier results

_—

e

BESIII preliminary J

Belle yy

CLEO vy
BaBar yy
CLEOc J/y

(stat.only)
BESIIy’

2980 2982 2984 2986 2988 2990 2992

n, mass (MeV)

NPBPS 184, 220 (2008) [BELLE];
PRL 92, 142002 (2009) [BABARY];

.2 Meeting 2011 &

October

20

25

BESIII preliminary J

Belle yy

CLEO vy
BaBar yy
CLEOc Jiy

(stat.only)
BESIIIy’

30 35
n, width (MeV)

PRL 92, 142001 (2009) [CLEO];
PRL 102, 011801 (2009) [CLEQ]

40

)
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@ first obs. [Cristal Ball] never confirmed:

PRL 48, 70 (1982)

M(nL) = 3592 4 5 MeV /c?
B =0.2% + 1.3% from W/ — X

observed in B decays and ~- processes:

PRL 89, 102001 (2002) [BELLE]
PRL 92, 142001 (2004) [CLEO]

PRL 96, 052002 (2006) [BABAR]
PRL 98, 082001 (2007) [BELLE]

PDG2011
M(nL) = 3637 & 4 MeV /c?
r(n.) =14 + 7 MeV

new world average from most recent results:

PoS(ICHEP2010), 144 (2010) [BABAR]
PoS(ICHEP2010), 162 (2010) [BELLE]

M(nL) = 12 & 3 MeV

M1 transition W/ — ~n)/ experimentally
challenging

search for real v, ~ 50 MeV

v

GDR PH-QCD Gr.2 Meeting 2011
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36

L
S

Mass (GeV/c?)
w
N

3.0

28

Observation of 7,

- yi’y 2MD) —
P(25)

25 ]

- %o (1PH

70\ he('P) %, (1P) ﬂ_i

Xo(1P) |

1 (19 _

JPC_g=+ 17— 1+ ot 1+ gt

L=0 © 1 1 1 1]
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! ~nl n preliminary
V' — v, ne — KK 106M W/ decays

BESIII preliminary

= [
o H data 1 First observation for the M1 transition
> 10k — _ ’ ’

8 10 F — fitting results E V= me

w o === Xes ] .

8 - —-1.(29) ] BESIIl preliminary

S EF kg O\ - background 3 )
< + 1 M(n;) = 3638.5 + 2.3 + 1.0 MeV/c
E op _ Ngy(nl) = 50.6 +£9.7

b £ ) d A x2/n.d.f. = 0.9

r Tl T T e Statistical significance > 6o
S Y ‘ Total significance > 50
35 3.55 3.6 3.65 3.7
M5, . (GeV/c?)
BR(V' — yn; — vKsKm) = (2.98 & 0.57 2 &= 0.48sys) X 106 [BESIIl preliminary]
+
Br(n, — KKw) = (1.9 4+ 0.4 +1.1)% PRD78, 012006 (2008) [BABAR]
BR(W' — ynl) = (4.7 4= 0.9tz & 3.0sys) x 104
BR(W' — vynl) < 7.6 x 10—* PRD81, 052002 (2010) [CLEO-c]
BR(W’ — ~vn%) = (0.1 +6.2) x 10—* PRL89, 162002 (2002) [Potential model]
*d
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V' — vx,,; x,, decays

3.8 2 M(D) .

36 o1
xc1 (1 i
- X ol1P) ]
w34 =
% -
Z ]
7 i
£32 —
3.0 .
ott gttt
1 1 1]

28
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V' =YXt Xeop = TOT (i

PRD 81, 052005 (2010)
106M W’ decays

Entries / (5 MeV)

Xor = 7070, 1m
forbidden
(parity conservation)

300~ (@
— | v — Y XCO
o 2000 !
=
8 r X2 _
£ 1001 %
i L

o4

03

0.1 0.2
E (GeV) CLEO-c: PRD 79, 072007 (2009) E() (GeV)
Decay mode ‘ Xool10~21 ‘ Xeo[1072]
BESIII | 3.23+0.03 +0.23 +0.14 | 0.88 +0.02 + 0.06 + 0.04
oG PDG10 28+0.1 0.80 + 0.05
T
CLEO-c | 294 +0.07+0.32+0.15 | 0.68 +0.03 & 0.07 & 0.04
BESIII | 3.44+0.10+0.24 +£0.20 | 0.65 + 0.04 + 0.05 + 0.03
- PDG10 2.68 +0.28 0.54 +0.08
CLEO-c | 3.18£0.13+£0.314+0.16 | 0.51 +0.05 £ 0.05+ 0.03 goq
>
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PRD 83, 012006 (2011)
106M W’ decays

e Branching fraction excluding Ks — w%=° m

500 ]
o xzo — 4m° = Br(3.34 £ 0.06 - 0.44) x 1073 T E
e X, — 4n° = Br(0.57 £ 0.03 £ 0.08) x 103 2
o Xz — 4 = Br(1.21 + 0.05 + 0.16) x 103 L anof E
]
e F E
e Branching fraction for x_,, — KsKs 5
w
o xgo — 47 = Br(a.1 & 0.4g) x 1073 1o E
® Xegp 4n® = Br(0.6 £ 0.25tat) X 103 ) dos “ 015 o. “0.25 03 -'iw 045 0.5
E*, [GeV]
CLEO-c: PRD 79, 072007 (2009)
Br(x,, — KsKs) Xeo 11077 Xez 1107°]
BESIII 4.1 £ 0.4¢a 0.6 + 0.2¢tat
PDG10 3.16 +0.18 0.58 +0.05
CLEO-c 3.49+0.084+0.18+0.17 | 0.53 +0.03 £ 0.03 + 0.03
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X, =7V, V = g(KtKT), ol e

Events/ ( 0.01 GeVic? )
S
]

$35 -:.4-. 345 B & 3s 955 34 3.45 3'5 e () 34348 35 e
M, , (Gevich) M, , (Gevic’) M, (GeVi
CLEO-c: PRL 101, 151801 (2008)
pQCD: Y.J. Gao et al., arxiv:0701009 [hep-ph]
B[1076] BESIII CLEO-c pQCD
Xeo — VP < 16.1 <64 0.46
Xo =79 | 25.84+52+2.0 <26 3.6
X2 = ’7‘% <80 <13 1.1 e firstevidence of x ., — V¢
Xeo = 7P <10.2 <96 1.2 e pQCD predictions < < exp. data.

Xo1 — ’ypo 228 134+ 16 243 + 19 4+ 22 14 May be explained by non-perturbative

QCD loop corrections

Xez — 70" <20.3 <50 4.4 Chen et al, arXiv:1005.0066v2 [hep-ph]
Xeo — YW <127 <88 0.13
Xt —Yw | 69.7£7.2+5.6 83+ 15+ 12 1.6
Xeg = YW <6.0 <70 0.5 €22
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PRD 83, 112005 (2011)
106M W’ decays

ffé

T

40|

2

S

B

»

I I I I Lo iy L I
3 0.8 -1 08 -06 -04 -02 0 0. 04 06 08 1
cosO(m,p) cosO(w,Normal of w)

<

Vector meson polarisation

dN

dcos 6
A and A7 being the longitudinal and transverse polarization amplitudes

1 1
o |AL|? cos? @ + E|AT|2sin2(a o (1 — fr)cos? @ + S sin? @

BESIII fr — AR
preliminary Pl Longitudinal polarisation
o | oampmy e
Xer = 7P 0.158 +0.034799'% Consistent with theoretical predictions
Xe =W | 0.247+0080+004 PR 77, 242 (1950)
4-23[.
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X = VV, V = o(C

@ Important test on QCD

e previous measurements from BESII:

PRL 107, 092001 (2011)
106M W’ decays

Xepr Xgp — PPy ww
e they do not show expected helicity
suppression

[ X1 — ¢, ww highly suppressed
since C-parity requires L = 2

[ Xy — we doubly OZ| suppressed

BR[109] ‘ Xeo ‘ Xeo
= ¢ 0.94+£0.21+£013 | 1.70+£0.30 £ 0.25
- ww 2.29 + 0.58 + 0.41 | 1.77 4 0.47 + 0.36

BESII: PLB 642, 197 (2006)
BESII, PLB 630, 7 (2005)

“ 140 |
P Xe2
BR [10-4 BESIII PDG10g :;z |
80 Xet }
Xo = ®¢ | 800+0.35+0.80 | 92+1.9 oo Xuo | |
Xeo — ¢¢ | 4.30+0.23 +0.49 jz i it Y
" 1
X = ¢ | 10672038015 | 14.8+£28 ofemnwtmstomtournn deutims |
My, (GeV/c)
First observation of x,, — ¢¢
24

r.2 Meeting 2011 89 October 37 - 51, 2011
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Xy = VW, V= ¢(KTK™), wima aass

Entries/10MeV

3.50 3.55 3.60 3.65

M,,.,(GeV/ic?)

First observation of x,, — ww

PRL 107, 092001 (2011)
106M W’ decays

Entries/10MeV
N
w

360 365
M, ¢(Ge\r’." (<]

v o
9.25 330 335 340 345 350 355

First observation of x,, — w¢
Doubly OZI suppressed!

BR (10— BESIII PDG10 BR [0 ‘ BESIII

X = ww | 9.53+£037+1.11 | 2247 X — we | 118 £0.17 £0.15
X — ww | 5.96 +0.28 +0.70 Xe — w¢ | 0.23+0.06 +0.03
X — ww | 8.90+0.36+1.08 | 19+6 Xep — Wb <023 a5
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= + . PRD 83, 112009 (2011)
X,cJ — ppK K 106M v’ decays

. Xy —* pPK* K~ semi-incl. T N Xoy —* pPK+ K~ non-res. Xe2
O v L
> 120F xm* * >
(0] E (O]
2 o Xeo ! 2
o 80 <
(S E + S
2 oy b
c F c
o 40— + * [0)
@ oof f : by @
:..uaq”.’ L 2000e o veen BN ‘.00. n
835" 34 345 35 355 36 935 34 345 85 355 36
M(ppK'K') (GeV/c?) M(pPK*K) (GeV/c?)
Semi-inclusive spectrum: Resonances veto:
contains intermediate resonances ®, N520), N(1520)
BR 104 ‘ BESIII
First observation of X — PPKTK™ | 1.24+0.20+0.18

non-resonant x,, — ppKtK~

Xo — PPKTK™ | 1.35+£0.15+0.19
X, — PPKYK~ | 2.08£0.19+0.30 €26
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Xoy — PKTN1520) + C-C. , N1520) —+ PK A

Events /0.008 GeV/c?

GDR PH-QCD Gr.2 Meeting 2011 &) October 3/ - 5!, 2011

x
Q
S

n
o
L

o
T
—

1.5 1.6 1.7
M(pK '+ c.c.) (GeV/c?)

First observation of
Xey — [_)K+/\(1520) + c.c.

BR [10—% BESIII

Xco 3.00 £ 0.58 + 0.50
o 1.81 + 0.38 + 0.28
X2 3.06 + 0.50 4+ 0.54
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Xo — Nas20)N(1520) 5 Nis20) — PK™, Aciszo

25

20

15

10

Events /0.0025 GeV/c?

BR (10—4

PRD 83, 112009 (2011)
106M W’ decays

—— Fitting curve of Signal Region
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PRD 83, 112009 (2011)
106M W’ decays
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i JRel 0 R A A AL
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PRL 105, 261801 (2010)
106M W’ decays

Br((ce ’ v — yn’ v — yxf
Riee) = % n — ﬂ—wn— ,,gn,roﬂ—oﬂoj » _:7;:;77:7 :Ir - wa n0 — vy
LO-pQCD 0 0
N n— ymw _m’ >l ]
Rq,/ ~ RJ/I,]} :,: . Swl +
PRP 112,173 (1984) z B Jﬂl
E E D005 0.1 .15 0.2 025 0.3
<3/‘ H Maks (GeV/c?)
strange 5 . .
: ; first observation:
depletion! S afi
00.4 0.5 0.6 0.7 085 0.9 0.‘95 1 1.05
Mass (GeV/c?)
first observation: 4.30
BR 10— \ BESIII Combined BESIII  PDG10
\Ulﬁ’yﬂ' 1.584+0.404+0.13 1.58+0.40+£0.13 <5
v - yp(rtata® 1.784+0.72+0.17
n
v 'yn(7r 7r07r0) 1.07 £0.65+0.08 1.3840.48 +0.09 <2
V' — yngsgy (T M) 120+£5+8 €30
V' — ynigsey (7Tt y) 129+3+8 126 +3+8 121 +8 ?
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Suppression of ¥ — p e

¢ J/W: CLEO-c PRD79, 111101 (2009)

AANAANANANA Y

Inp (00000000 «i::j nory’ e consistent with other measurements of the n — n’ mixing angle
000000000 e predicted by LO-pQCD

Br(J,
Ryv olg=2m) = (211 £0.9) %

e V’': BESIIl first measurement

’ lu’ — yn, v’
Ry, B —am) (1.10 £ 0.38 + 0.07) % R

Br(W"—~n’) AAAAAAAAN Y

e CLEO-c: R,/ < 1.8% at90% CL PRD79, 111101 (2009) P(2S) orm’
® Ry, << Ry y confirmed! norn
Ry, << Ry interpreted by balancing
VMD contributions and 1. — n(n’) mixings due to AGA
PLB 697, 52 (2011) b31)
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preliminary

‘77;: — VWV, V= P(()ﬂ+,r—)» K(Kﬂ)a K(Kﬂ)a 106M W’ decays

Events / 5 MeV/¢?

BESIII preliminary: BR(WV' — vnl) = (4.7 + 0.9zt £ 3.05y5) x 10—%

3 = z
103 il L S - 5 il 5 5 R
' Ve & - (Gevie) Nikokc((ve\ & M (GeVie)
v BR(V' — vnly > AVV) | BR(nh — VV) BRIV (s V)
arXiv:1010.1343
(o7 [o—° [10~%
= pp <114 < 3.1 6.4+ 289
nk — K*0K*0 <194 <53 7.9-+358
= ¢ <78 <20 21-:98

o strongly suppressed by HSR
e no clear evidence of n; — VV
¢ possible contribution from intermediate charmed meson loops [PRD 81, 014017 (2010)]

o experimental upper limits smaller than thoeretical predictions €32
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P—xn, P=mn,1n, n.: CPand P violation e

=)
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e P — 7 violates CP and P
o SM allow weak BR ~ 10~%’
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~, 1007 | %
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3 3
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@ 20 @
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BESIII tightens limits of CP and P violation in 7, ’ and 7. decays J

@
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BESIIl and BEPCII offer an exciting experimental scenario:

© BESIII now fully operational

© BEPCII luminosity increasing continuosly

@ world record statistics already collected

© a wide physics program, not only charmonium

@ many analyses have already been published or submitted

@ even more are underway (as well as many systematic studies)

© BESIII has already made many contributions beyond the reach of CLEO-c
© some results already quite unexpected

Wk

o
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BACK-UP SLIDES
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Observation of 7: lineshape

CLEO-c: n¢ lineshape distorsion in W/ decays

energy dependence of M1 transition element?

4250308001
T T T

n. Candidates/10 MeV [x10?]
Event/5 MeV/c?

1 1 ! 1 I i
8526 27 28 28 3 31 32 33 34 35

0l s one o Ao W(K Kn) [GeVic?]
E() [GeV]
asymmetric symmetric
PRL 102, 011801 (2009) NPBPS 184, 220 (2008)

@36,
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e gluonium investigation: x ., — g9 — (99)(q9)
Amsler/Close PRD 53, 295 (1996)

e test of color singlet/octet mechanism:
Bodwin et al. PRLD 51,1125 (1995)  Huang/Chao PRD 54, 6850 (1996)  Bolz et al. EPJC 2, 705 (1998)

(99) graphsfor x , — ==  (qqg) graphsfor x , — ==

7 = -2 Decay width Boltz  PDG10
(o
B - ;
z - M(xg — 7n°)/KeV | 23.5 29 41
el M(x, — w7 /KeV | 1.93 1.6 +0.1
= M(x.y — mm)/KeV 327 2843
T M(x, — mm)/KeV 2.66
i
ACJ

e probe singly and doubly OZI suppressed decays of charmonium states

Zhao, PLettB 659, 221 (2008) a .
9 rmw%::qz
93 W% 93
h qy

v

“,
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