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e Introduction

e Latest results on S-wave charmonium
vJhy=> ppbar, nnbar
vI/y>3n
vy'>vP decay
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= BESIIII detector: all new ! =

BE SIII Detector ¢! calorimeter

Precision tracking

Magnet: 1 T Super conducting Time-of-flight + dE/dx PID
a0 MDC: small cell & G
4100 750 . Snali ce as:
- s He/C;Hg (60/40), 43 layers
0,,=130 um
R o, /p =0.5% @1GeV
om0 dE/dx=6%
| 42
o M8
= TOF:

or= 100 ps Barrel
110 ps Endcap

Muon ID: 9 layers RPC
= 8 layers for endcap

EMC: CsI crystal, 28 cm Data Acquisition:
AE/E =2.5% @1 GeV Event rate = 4 kHz
oz = 0.6 cmVE Total data volume ~ 50 MB/s




Data samples

= So far BESIII has collected : (109
. 2009: 106 Million y’ o wem JIy
. HTF 160 ’
« 2009: 225 Million Jhy 140 —_—
« 2010-11: 2.9 fb=t y(3770) 120

100

(3.5 x CLEO-c 0.818fb?) o

 May 2011: 0.5fb~t @4009 MeV for | &0
40
Ds and XYZ spectroscopy 2 l __'
M. -~

0 }
= BESIII will also collect: MKII CBAL BESI BESII CLEO BESII

« more Jh, v’, y(3770)

« data at higher energies (for XYZ
searches, R and Ds physics)




[Measuremen’rs of J/w—pp, Fm]

N pQCD — both amplitudes real

JIy
e’ 4, N R_Br(J/z//—mﬁ): Ay +A
+ Br(J/w — pp) |Ay, +A’

s High precision
O BESIT: Br(J/y—pp) = (2.26+0.01+0.14) X103 (PLB591,42)
A FENICE: Br‘(J/w—mr_\) = (2.31£0.49) X103 (PLB444,111) 1=

L
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ASECE | B ——d becarmmnmanard b et b —-o'h- L - ——d b PR —— R —, g e | S i —



' - ' )} S U RO ey RS Ay e

-.—....—L.——.Al—-...qs..-o[—.ak__qL.lL.._. ‘_—“L“‘)W[—WK—AL‘.‘L.._‘L_"_'L—JLW—-qu_JS-“ ..-..b__..‘L_ ...'[_ .”.. u

g 8000 F
- C
g 7000 Data
6000 - .
= .t -  Inclusive MC sample
= :
@ =
> -
- 3
1?.-0 i3 1.0 1.5 20 25 i 50 LWy 150 é_
Da"’a E(M) (GeV) ™ hit in 50-degree cone
‘J /\V_)pm-c co nTr'ol sample Angle between n and recoil direction of n
LT
e | Ty
R | 1’! |
— PDG

B(Jly—nn) = (2.2 =+ 0.4)-10°

B(J/y—nm)= (207 + 001 + 0.14 )103 .
B(J /w— pp) =(2.17 +0.07)-10°3

B(T /y—pp) = (2.112 =+ 0.004+ 0.027)10-3
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[Measurmg the phase between strong and em ampll’rudes
AR -

e’ Iy N e
e A ¥ both interfere differently hadron

with non-resonant continuum

10 =
2 E
— Ap=0°" (\
1=
-— A =90°
107 =
o — o
5 Ao = 180
10'25—
106__1 S S NN, N RS
3000 3020 3040 3060 3080 3100

E.,, [MeV]
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JIy, ' =23m
= 3mis the largest hadronic decay = Highly suppressed in \%gg,ays -
modes of J/y B(y'>31)=(0.00168 +0.0026)%
B(J/y=>3m)=(2.07x0.12)% (large error due to limited statistics)

R= B(y'>3n)/ B(J/y>3m) <1%<<12%-2> pn puzzle
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B(J/y—>3n)

Vlola’rlng the 12% rule

B(y’—>3n)

R=B(y’=>3n)/ B(J/w—>3n)
(1.00 £ 0.01 (stat.)*g0e (syst.))%




I will be performed

to investigate the intermediate resonances

J/y &
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VoY P(no,n n) arise surprises

V—vy P are important tests for various mechanisms:

Vector meson Dominance Model (VDM); Coupling

form factor; Mixing of n-n‘(m.); FSR by light quarl
12% rule and “p T puzzle”.

. —

ﬂﬂﬂﬂﬂﬂ FAVAVAVAVL R
Jhp 'L"I:f'i?'“ﬂ"'f,-'i—'— 1 or VS P2s)
. theory experiment
B — : CLEO-c: J/y, @', ¢" >y P
Riozy = gaco) 2o, Ry = (21.1+ 0.9)%
o ( IEUEE) =) No Evidence for v' >y rloryn
T LO-pQCD Br(y'—yn")=(1.19 £+ 0.09)%
‘ U R, <1.8% at 90% CL
Ry ~ R
, w J/ W Ry << Ry
PRP 112,173 (1984) PRD 79, 111101 (2009)
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v'—m v'— v’ \v'—wno
(First observatlon) (First observation)

1 4 - 1 %DEJ 0.1 015 0.2 025 0.3
e s R,=1.10%0.38+0.07% << Ry,

Mass (GeV /c?)

B(y') [x10°] | B(J/y) [x10-] Q (%)
1.58+0.42 0.35+0.03 45+1.3
1.38+0.49 11.04+0.34 | 0.13+0.04
12629 52.8+1.5 2.4+0.2

S

‘\ Possible mterpretatlon Q. Zhao Phys Lett. B697, 52 (2011)

ce—d __4(_ -....‘[_._.4[.... | GRS || S L s_-..-'.AL.q._.‘L.. o

4

o Wen—

S .......—,4!.—... L........ JL—.—....... ...‘...4&.. .-—4;.__..4 ‘...u...._.a.
| ol . - —— .l ol 2200 D 'l‘ =

— -oL.-‘..--L.. et o — L SRS | RSN U] | YO ...._.-.w..a&..........“.- @ baronmormnad boencoscand baneseaod bmsoacd Menssurned b e n —-L - bl b L -——



> M c(28) = = 3.592 GEV/CE
- B{@f — 11e(285)) = 0.2% ~ 1.3%
@ Published results about 7¢(2S):
» BT — K*1.(25).1:(2S) — KsK*nT
> 7Y — 1n6(2S) — KsK=mT
> 7Y — 1e(25) — KsK=nT
» ete” — J/iycc
@ Averaged value:

» M, (2s) _36381:|:15MEVfGE
[ F,HES}_'IEB:I:S'I MEVKGE

@ First reported by Crystal Ball in 1982 from radiative de-::ay of gw

Belle

CLEO
BaBar
BaBar

@ BESII: B(1r — ync(2S)) =4.4 +0.9+2.8 x 104 —

n%VV supposed to be highly suppressed by HSR

High decay rate of n’'.>VV predicted by Q. Wang in arXiv:1010.1343
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335 34 345 35 355 36 365 37

Mg (GeV/c?)

\\\

V. N, ¢ B == VV)RP(e>=IV) B (n. = VV)
(%) (1077) (10~%) (107%)

po 192 14.3 12.7 1 TN6.4~028.9

K* 152 165 19.6 5.4 7.9~35.8

b 3.9 19.9 7.8 2.0 2.1~9.8
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Search for ' P violation in
NJ/m/M 2 nn

-

= n/n/m'=2nn violate the P and CP , provide an excellent
laboratory for testing the validity of symmetries, because

= The branching fractions of potential processes, for
examples via weak interaction, less than 10-1°

= The detection of these decays at any level accessible
s today would signal P and CP violations from new sources

| %ee references:
\\‘\ﬁi\ \Cﬁrlskog and E. Shabalin, Phys. Scr. T99, 23 (2002)
W .S

aballn Phys. Scr. T99, 104 (2002).
4—-{'

L JL._IL“_JL.«J..._.L___,L_ s o

s, st Horesy DS U P SIS, VST DI GRS WSS, PV S S 19

Vel S



- Y & —— 7 r v ' r - 3 2 g e - ’
- | = —y . (8 S e P R _— 4k o | | ot B\ [

[ —
o --qp -y

: aad s aage . N SV " : e
> . » - g ‘e - gy s . . ~ r \r- v . \ '-' - -y
Ls..“._-.._.“‘t—‘_“..._l ¥ O S0 ONE) FOGEDR IERONen N _..4._.‘.AL.......L_....-\.__.._- CETEE TENeewW Seeese b

250
200
150
100

50

-y
=1
=]

60

40

20

%5 052 054 056 058 06 %o 092 0904 096 098 1 Qe 285 290 295 3 305
M(r* ) (GeV/c?) M(r* ) (GeV/c?) M(r* ) (GeV/c?)

Events/2 MeV/c?

Events/2 MeV/c?
Events/5 MeV/c2

TTITT[TT T[T T I [T TR F T[T T

[=-]

=

(a) 120

I IB:SI - 055 - IG:EI - 0.65 D.BSI - IDI.QI - 0I95 T 1 T lI.{I'S 2_|35 219 2.;:,5 3 3.05
M(x® 1°) (GeV/c?) M(x° 7% (GeVic?) M(r® n9) (GeV/c?)

Events/s MeV/c?
(4]
[=]
Events/s MeV/c?
[=}]
[=]

338
LA S

Events/5 MeV/c?
woo 5888338

(-]

T[T T T T T

2
o [TTIT
(45 S

. | w Ak » | apas —— cr — .
W WV (IESNRE.  GIRRUN | RN  GARRRR. AW, R, WOWR OO\
,! S Ay TP ; Ly =i p—— o ~r . ar
—— d banncnand Mencnnanmad b Sy | WERSSIE | WSS |

" o 1 : o ; Y v o 7

>
PR | WEREN || URERSL GUND | WTIRESS § VGRS || SRS || WSSy GRS | SIS, . y | — - —— |, G-
- T - " - “ar .  r . - “r

r ]
- b bt b crracnad basa PR ) SRS SSETees—— s S . —— ) SV —



T xr —y g ; - - - = o e nyere :
- = " ~ id Al SRS R - .{. -

ol ST | S e - ol - WSS
> e o g pe » - g ‘e e e T Y - Y ~ r Y v . .' oy " g~ - -~y
l.—...a‘t...—_.JL—..—J,’C._—I .AL—.Q_L—-‘L...—.,‘L—.———-L-—_—.-AL-——..‘M.‘,&_...-‘ NS RN GGEN TEENE wEeees

S een e

Numerical results o A

Process NE e (%) Ogys (%) S BUF B

n— 48 54.28 7.3 0.80 3.9x 104 1.3 X 1073
n —ata 32 53.81 8.6 0.10 5.5% 1077 29x 1073
Ne— 92 25.27 27 1.50 1.3 1074 6x 104
n — 77" 36 23.75 8.6 0.60 6.9 X 10~* 3.5 X 1074
n' — 707" 110 23.18 8.5 2.60 4.5 %1074 9 X 104
1, — 7070 40 35.70 28 0.10 4.2 %X 1073 4 x 104
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summary

» BESTIIT is successfully operating since 2008:

1. collected huge data samples at J/wv, v', w(3770),
and y(4040).

2. more data (also at higher energies) in future.

.'l Impor"ran’r results obtained on S-wave
T ar'momum J/v,v', ., n(25)

guflng/ interesting results are coming.
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A RooPlot of "mpsi_nofit"”

8

Events / ( 0.005 )
8

Y(3770) data

mean = 3.77536 + 0.00087
mean_psip = 3.6870 10,0012
nbkg = 60.0+10.0

nsig= 678 + 27

nsig_psip= 60.4+8.9

sigma = 0.02080 + 0.00075
sigma_psip = 0.0176 + 0.0023




Y(3770) Data

nsig_I = 637 #pm 36

wp_l_l.l_‘l'we +E_ rmig_1= 93 #pam 23

300

nsig 0= 11 H#pm 15
nsig 1= 17.0 #pm 3.5
nsig 2= 158 #pm 5.3

i |_1_.. -
| |
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40 345 350 355
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3.60
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'1' e/ o e A M i ML
£40 3.45 3.5

M, , [GeV]

1N

3.55 3.60




Data @ 3.773 GeV
I',c, Is fixed at the PDG value |

| Obtained from 2900 pb!
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Mass [Geﬁ/cz] Mass [GeV/c?]

: 1 4 " : L
B Il S e T e S e e T I e e e .
% s 1 - “r " - -~ - : .- . . -
! ]
L L T ey S, - -




or " r
!

|
‘b it s - . . — " . P - : . S - S ‘-

’ ‘e — 1> " “ . )
- -._s,,.A‘--A.-ﬁ L_- » CTEED TS L Y NS ok . il VOELm W Hain RS s B

hadrons

\ ICD( 1P)

Y
hadrons h W
/




