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BEPCII storage rings

== Rl SR oRE

P
“Rmp.

Beam energy:
1.0-2.3 GeV

Design Luminosity:
1X10% cm2st

Optimum energy:
1.89 GeV

Energy spread:
5.16 X104

No. of bunches:
93

Bunch length:
1.5¢cm

Total current:
0.91A

Circumference:
237m

.
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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

4100 750 )\ADC: small cell & Gas:
He/C;Hg (60/40), 43 layers
0., =130 pm

o, /p =0.5% @1GeV
dk/dx=6%

[

3100

(2373}
(11300

. — A .
| ' UT.= 100 ps Barrel

‘H”” . - , L farsae 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
az=-186 cm/\fE Total data volume ~ 50 MB/s
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Data samples

« So far BESIII has collected : (x108)
_ 2009: 225 Million Jhy o S, |
— 2009: 106 Million v’ 122 — \I’,
— 2010-11: 2.9 fb1 y(3770) 120
(3.5 x CLEO-c 0.818fb™?) “;g
- May 2011: 0.5fb~* @4010 MeV (one 6o
month) for Ds and XYZ b
spectroscopy zg U Sppem—_ = l .'
« BESIII will also collect: MKIIl CBAL BESI BESI CLEO BESIII

— more Jhy, v’, y(3770)

— data at higher energies (for XYZ
searches, R scan and Ds physics)
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BESIII Physics

Charmonium physics:
- Spectroscopy

- transitions and decays
Light hadron physics:
- meson & baryon spectroscopy
- glueball, hybrid & multiquarks
- two-photon physics
- e.m. form factors of nucleon
Charm physics:
- (semi) leptonic + hadronic decays
- decay constant, form factors
- CKM matrix: Vecd, Ves
- D%-D%ar mixing and CP violation
- rare/forbidden decays
Tau physics:
- Tau decays near threshold

- tfau mass scan
..and many more.
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Physics results at BESIII

» Charmonium Spectroscopy and Transitions
- Properties of the h, (PRL 104, 132002 (2010))
- y'— ywJ/y (to be submitted soon )

» Charmonium Decays

- '~ vyn0, yn, yn'(PRL 105, 261801 (2010))

- .3 — 7%1°, nn (PRD 81, 052005 (2010))

- Yy VP, YW, YO (PRD83,112005(2011))

- g > WW, 9@, we (accepted by PRL)

- ey — 4n0 (PRD 83, 012006 (2011) )

- .- ppK'K " (accepted by PRD)

- n'-nrtn matrix element (PRD 83, 012003 (2011))
Search for CP/P violation process preudoscalar decays into pipi (accepted by PRD).

. ngh‘r Quark States
a,(980) - £,(980) mixing (PRD 83, 032003 (2011) )
- X(1860) in J/y — ypp [Thinese Physics C 34, 4 (2010))
- X(1835) in J/y — yn'm'n- (PRL 106, 072002 (2011))
- X(1870) in J/y — wnn*n~ (submitted to PRL)
- PWAonJ/y — ypp (o be submitted soon )
- PWA ony — npp (to be submitted soon )

12 papers published



Latest results on

light hadron spectroscopy

Shan JIN (IHEP)
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Observation of pp mass threshold enhancement
at BESII and BESIII

J/w—ypp

[ )

I I I I I I I r LI L I L L |

BESII

0 1 . 3
M,,-2m, (GeV)

M=1859 *3 *> MeV/c?
=10 =25

I' <30 MeV/c? (90% CL)
PRL 91 (2003) 022001

Events/(0.005GeV/c?)

v' > a7y, Jwy— ypp

------------------------------------------------
-

800 005 010 015 020 025 030
M _-2m (GeV/c?)

M=1861 *° _;*' . MeV/c?
I' <38 MeV/c? (90% CL)

Chinese Physics C 34, 421 (2010)
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PWA on the pp mass threshold structure in J /y — ypp

[
Lh
<
(]

BESIII |

¢ X (PP)

b2
-
=

—
n
o]

Nc

Event/(0.02GeV/c?)

50011

10 15 20 2.5 3.0 3.5 40 45
M(pp)(GeV/c?) M; (GeV/c?)
» Evident narrow ppbar mass threshold enhancement in J/{ decays.

. LI
2.0 2.5 3.0

» Partial Wave Analysis (PWA):

Concentrate on dealing with the PP mass threshold structure,
especially to determine the JPC.

Convariant tensor amplitudes (S. Dulat and B. S. Zou, Eur.Phys.J A 26:125, 2005).

Include the Juich-FSI effect (A. Sirbirtsen et al. Phys.Rev.D 71:054010, 2005).
Shan JIN (IHEP) 12



PWA results and projections in

Component | JFC M (GeV) I' (GeV) Stat.sig.
X (pp) 0~ | 1.8324+0.005 | 0.013 +£0.020 | > 300
fo(2100) | OFT 2.103 0.209 11.20
f2(1910) 2+t 1.903 0.196 770
phase space | 0T — — 6.30
" chi2/nbin=1.4919760] <G800F" Ghid/nbint1.513776 | “800F  Chi2/nbint1.362705 1
= 700 . Emo_ ]
—om E
—O‘EPF?S‘), ; =600 1 =600F 3
| ] S | Ssoo |
5400 1 Baoof ]
*300 1 300} :
200 1 200} :
100 E
o1 02 03 e 18 20 4 16 1.8 20
M, -2m,(GeV/c?) M, (GeV/c™) M. (GeV/c?)
|+'|' T T "|""|""|""|_ *@600:"‘ T T T T

+

— X(pP)

—O0*PS li
f,(2100)

—,(1910) 4

chi2/mbin=0.8579P2 1

JIy — ypp

The fit with a BW and
S-wave FSI(I=0) factor
can well describe ppb
mass threshold
structure.

It is much better than
that without FSI
effect, and A2InL=51
= 7/.10.
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Measurement for X(pp)

PWA results are carefully checked from different aspects:
— Contribution of additional resonances

— Solution with different combinations
— Different background levels and fitting mass ranges
— Different BW formula

All uncertainties are considered as systematic errors.
Different FSI models ->Model dependent uncertainty

Spin-parity, mass, width and B.R. of X(p|_o):

J*=0" ==mmp |>6.80 better than other JP¢ assignments.

M =1832+5(stat) ")) (syst) +19(mod) MeV/c?
[ =13+ 20(stat) "2 (syst) £ 4(mod)MeV/c® or T < 48MeV/c® @90%C.L.

-33

B(J /v — X (pp))B(X (pp) — pgg J9I NO (JIrHOEZ))(stat)féf(syst) +2.3(mod)) x10™°
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PWA on the pp mass threshold structure in " — ¥ pp

(&

) _ : S [BESHI|" E :; 7 it (b)
Obviously different line T X T o il
shape of ppbar mass S so0f \ o8 s LI,

£ 250F = DIiTIiiIiITriiIiiiiiiioiia]
spectrum near threshold 2 200f

150F

from that in J/yp decays

L MODXGSVI) | MGV
PWA results: PWA Projection:
* Significance of X(pp) is larger than 6.90. ¢ 7 chiZiubin-0887100
> - 1
* The production ratio R: [ first measurement & 30 F
, _ o 25§
_ B(y' — »X(pp)) S 20
B(J Iy — 7X(pD)) E A
M 10F f,(2100) =
= (5.08 £ 0.56(stat) ;- (syst) +0.12(mod))% st e
* Itis suppressed compared with “12% rule”. 8 - Mp;gmp(GeV()é%)
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Confirmation of X(1835) and
Observation of two new structures

PRL 95,262001(2005)

)
o

BESII result(Stat. sig. ~7.70):
M =1833.7+6.1(stat) £ 2.7(syst)MeV
I'=67.7120.3(stat) + 7.7(syst)MeV

I
=

EVENTS/(20MeV/c?)
[ 8]
]

o

1.4 2.0

2.6 PRL 106, 072002(2011)
M(x*ntn) (GeV/ic?) < T
L 500¢ ¢ two news!
J/y—>ym'n > :
' _ Q 400¢
n'->Nn+n S :
n'-yp S 2nnk
% f1(1510)
=
L%) 200}

| ra
g

= 7 i

4 o

1 OO ...-
- y Ld
v
- y J' .l'.-
4L _r"

14161 82022242628
(GeV/c?)

nnn
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Confirmation of X(1835) and
Observation of two new structures

BESIII fit results:

Resonance M( MeV/c?) I'( MeV/c?)  Stat.Sig.
X(1835) 1836.5+3.0"°6,; 190.1+9.0*38 ;, >200
X(2120) 2122.4+6.747,,  83+16%31, 720
X(2370) 2376.3£8.732,, 83+17+44 6.40

W
(=
[=]
[=]
T

dN/d|cos6, |
&
8

3000 [
1

A e ; PWA is needed to understand
o / | these structures.

1000 [

0 0z pa o6 08 10
|cos, |
|UU5U

vl

X(1835) consistent with O
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What's the nature of new structures?
PRD73,014516(2006) Y.Chen et al

_ VIt is the first time resonant structures
O+ m— are observed in the 2.4 GeV/c? region,
it is interesting since:

D m— 4
3" — o — LQCD predicts that the lowest lying
e o 5 S pseudoscalar glueball: around 2.4 GeV/c2.
, <
2++_O — EO
12 Jhy-->ynnn' decay is a good channel
-0 — for finding O+ glueballs.

(2):+ ggggggggég; ' v'Nature of X(2120)/X(2370)
' pseudoscalar glueball ?

—

n/n’ excited states?

o

++ -+ +-

PRD82,074026,2010 (J.F. Liu, G.J. Ding and M.L.Yan)
PRD83:114007,2011 (J.S. Yu, Z.-F. Sun, X. Liu, Q._zhao),
and more...

Shan JIN (IHEP) 18


http://www.slac.stanford.edu/spires/find/wwwhepau/wwwscan?rawcmd=fin+%22Yu%2C%20Jie%2DSheng%22
http://www.slac.stanford.edu/spires/find/wwwhepau/wwwscan?rawcmd=fin+%22Sun%2C%20Zhi%2DFeng%22
http://www.slac.stanford.edu/spires/find/wwwhepau/wwwscan?rawcmd=fin+%22Sun%2C%20Zhi%2DFeng%22
http://www.slac.stanford.edu/spires/find/wwwhepau/wwwscan?rawcmd=fin+%22Sun%2C%20Zhi%2DFeng%22
http://www.slac.stanford.edu/spires/find/wwwhepau/wwwscan?rawcmd=fin+%22Liu%2C%20Xiang%22
http://www.slac.stanford.edu/spires/find/wwwhepau/wwwscan?rawcmd=fin+%22zhao%2C%20qiang%22
http://www.slac.stanford.edu/spires/find/wwwhepau/wwwscan?rawcmd=fin+%22zhao%2C%20qiang%22

X(1870) in Jhy—aX, X—ai (980)7 T

=l BESI IR " —20(980) 7 J/y—onr*n,
%” ) PO R S ay(980) recons‘rruc‘red in nnt
& l00of o ' 3000f r, —T jma—
E 238 oW ' 2000f ._.'. '."» 2 900? n(1405) X(1870)T
= aof s =  S00E 7 .20 -
T 1000} > if,(1285) A
2ot g 3 0o b 4
0510 12 14 16 15 20 22 24 B6 08 10 12 14 16 18 20 72% 600 \
Mnrrr) <) ) /) 500]
(n ) BESIII prellmlnary ) o 400 //“
st RC RN B ) ”””ﬁﬁ“ﬁﬂt IE 388 3 BESIII preliminary
2‘) 700; m’# ] 8001 NH*' +' ] -
2 L H E ¢ - .
§ fgg_ : ] “,+* mi : “t ,ﬂmi ' o0
s ! o o ! 12 14 16 18 20
g :88 : S ‘..-'-"“ : M, p+n— (GeV /c?)
() i 0 d .
O 10 12 14 1A 1R 20 22 24 nR 10 17 |i |f ]Q ﬂ 77 74
M(ay(980)1) )  M(na*m) non-ao(980) BR(T/y—swX, X— at (980)7T )
Identification Resonance | Mass (MeV/¢?) Width (MeV/c?) \Branch ratio (10~%)
8f+2<7()1870): f1(1285) [1285.1+£1.0705 22.0£3.177% N\ 1.25+ 01070,
. +2.8 4+0.1 +0.21
Tt is X(1835)2  7(1405) [13090.8+2273% s28+7670; \1.89+0217)3)
Need PWA! X(1870) [1877.3£6.372°5 57 £127)° 50 £0.261 12




n(1405) in J/wv—yfa(980)r°, f,(980)—>nn

—~ 25°E BESIII preliminary EUE BESIII preliminary
Changed: L 50
£0(9 890)—>1t*1r f,(1285) Charged ¢ 1285 Neutral
Neutral 4.8 145

100

f0(980)—>non0

10k

Events/(

G —
i —

R Y T T PR T e A
M(f r0)/(GeV/c?)

M(f n%)/(GeV/c?)
Helicity analysis indicates that peak
at 1400MeV is from 1n(1405)—f,(980)° not from f,(1420):

First ob tion of Pr'ellmmar'y results:
irst observation o Br(J/v — yn(1405) — ~ for® — yr0nt77)
n(1405)—>f,(980)r° -
(isospin violated decays) = (1.48 £ 0.13(stat.) £ 0.17(sys.)) x 10~
dJ/ 980)r°
an y—>7fo(980)n Br(J /v — vn(1405) — ’)/f07T N 77?0 0 0)
= (6.99 £ 0.93(stat.) = 0.95(sys.)) x 107°

Shan JIN (IHEP) 20



New results on n'—>3n in J/y—>ynnn

Events/(0.01GeV/c?)

900 BESIII preliminary| __ 160 BESIII preliminary
3 L 140F
800F L 140
700 o 120F
- ] O -
600 £ i 0 = 100
C : I. + ) :_
500 1 J /Y=y = /sy
400F £ % sof
3 = :
300 5 a0k
200F G of
100E : #
Do o ; . pE i i el o
Qa5 _ 1 _ T4 0.860.88 0.9 092094066098 1 1.021.04
M(r*r0)/(GeV/c?) M(m°n°n0)/(GeV/c?)

Preliminary results:
Br(n' = ntn~x") = (3.83 £ 0.15(stat.) + 0.39(sys.)) x 1073
PDG2010:  (3.6*1 ,4)x10-3 (2009 CLEO-c)
Br(n — 37Y) = (3.56 & 0.22(stat.) £ 0.34(sys.)) x 107
PDG2010: (1.68+0.22)x10-3 (1984: GAM?2)

Shan JIN (IHEP) 21



Preliminary results on N* baryon in w'—npp decay

=)

 BESII

0
I

Wt GeVie)
[i]
|

e R o data

M) Gevic')*

Dalitz ploT —

Dalitz plot
- MCfit

A full PWA s
performed.

Background
clean!

Mass:
+0.005+0.010
1524 —0.005-0. 004G eV/C?

Width:

: i ?': iees 7| =
; [+ I nbin = 165038499889 I , a ¥ I nbin = 0.87087064524
i f = Data
N(1535) ~ = [\l Integration
M(pn) M(pp)
Br(y'—ppn)=(6.6£0.2+0.6)x10°

PDG2010: (6.0+1.2)x10-5

Shan JIN (IHEP)

+0.027+0.061
0. 130—0.027—0.014Gev

Br(w'—>N(1535)p)xBr(N(1535)—pn+c.c.)

0.3+7.4 15
= 5.57,3,7 %10
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Latest results on

charmonium spectroscopy

Shan JIN (IHEP)
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Property of h, (1p1)

PRL104, 132002 (2010)

38
¥"(1°Dn)
l|.l{2351
/ o} ne'(2S0)| m
B(\IJ — T hg) 36 |- \
E 1'F1
@
O]
Measure as well the E1 transition ; 94 | Xeol 13Po)
o
B(he = v1¢) - v
C / ]f_‘?
32
Hyperfine splitting of the 1P states Jp(1951)
(spin-spin interaction term):
30 1 Mg
M(h(1P)) - <M 1P))> (spin-weighted
(he(1P)) — <M(£cs(1P))>(spin-weightea o 1 1 on 1 o
JPC
Shan JIN (IHEP) 24




Observation of h_in inclusive modes

PRL104, 132002 (2010)

Events/1MeV /c?

—| Tag the E1 photon, yields:

E1 photon tagged 1(2S) — a%hc) x B(he — y11c)

1000 =(4.58 040 £ 0.50) x 104
ol (consistent with CLEO-c)
- Inclusive analysis provides:
a
j: B(y(2S) — n'h,) (first measurement)
B T T =(84x13+x1.0)x 104

Combining the two results:

B(he — y1}e) = (543 £ 6.7 +52)%

; (first measurement)
tﬂ Natural width of he:
mf_ 500§ . : 2
Pl I'(he) =0.73+£0.45 +0.28 MeV/c
10000 | _lxi_ - ; J_ (first measurement)
t 151 152 153 i
| . . . . Hyperfine splitting:
=35 352 353 354 4 ikl

) 2
70 recoil mass (GeV/¢?) AMus = —0.10£0.13 +£0.18 MeV /c

(consistent with zero)
Shan JIN (IHEP) 25



h.(1P1) in y'—n°h,, h.;2>yn. n.2 X (exclusive)

y'—>1’he, he—>m,
Nc iS reconstructed
exclusively with

16 decay modes

Black from PDG2010,
blue from estimation of y'—yn,

16 Decay modes BR(n. —X)
Ne—Pp" ~0.13%
N.renph ~0.45%
. Zmnm) ~1.20%
N, —~2K2K~- ~0.16%
Ne==wrktlc ~1.50%
N, —~3(n*7) ~1.50%
) - Keke?inmy) ~0.71%
. Wi ~1.17%
N — ppbarn? ~0.18%
Nn. ~KkKp; ~2.33%
n. ~kk3n ~2.40%
Ne TN N Yy ~3.27%
n. —~k'km ~0.57%
1 o Z2looin ~2.70%
N, — - nond ~2.40%
N — 2(n*n)non® ~11.0%
26
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n¥ recoil mass in h 9Yﬂc N2 X,

i :: Sum of =0 recoil mass
-3 E
g . 2 WBESII] Preliminary*
- 2180;—
g i 160
=i =Y =k
Y, v B I0f
> | Y 1n;
& d %

Events/1 M
= o« T h ¥ R o®
T T T T

U )

c 1 T
9.48 350 332 3.54 3.56

Events/1 MeV
T
Events/1 MeV
5 5] ) & s

M(x" recoil mass) (GeV/c'

. . 0 -
Slm_UH_:an eousfitton reCO|I|ng mass Consistent with BESIII inclusive
(preliminary results): results PRL104,132002(2010)

_ 2 CLEOc exlusive results

M(rTC)— 3525'21:;0'11(5;10:;0'15(5'{/'5) \'\;'ew ¢ M(h,)=3525.21£0.27£0.14 MeV/c?
() = e i1 0. 2o 025 b2 N = 136+14

N = 83235 PRL101, 182003(2008)
x2/d.o f. = 32/46 -




nc resonance parameters from y'—yne

_.-...240 . .
<. 220 ; 5 . 160
S 200 < 200 S 14
= 180 BESIII > \ BESIII = 140 BESIII
G 160 preliminary O preliminary G 120 preliminary
5 140 5 1Y g 100
pa 120 pa o
o o o
— 100 =~ 100 = 80
@8 80 @ g %
c 60 c CAD
© of o 50 g
L 20 .:;'.'l,i 1 i w 20 .
g.? 28 29 3 31 32 g.? 28 29 3 31 32 g.? 28 29 3 31 32
My . (GeV/c?) M, 0 (GeV/c?) M., (GeV/c?)
250
o F &7 300 .
L 120F 2 2
> : BESIII 2 250 BESIII > 200 BESIII
100F - eliminar elimi
O : preliminary 9 200 preliminary 9 150 preliminary
o o
S 150 o
g =~ 100
@ 100 P
C C
O 5ok aim el @ 50
o 2P Wi
g.? 28 29 3 31 32 g.? 28 29 3 31 32 g.? 28 29 3 31 32
My jcsx (GEV/C?) M, o (GeV/c?) My ey (GEV/C?)

Simultaneous fit with BW by considering the interference between n, and

non-n. decays, as well as the energy dependence of phase space:
¢: relative phase between n. decay

mass: 2984.4+0.5,,10.6,,, MeV/c? and non-resonant component under
width: 30.5+1.0,,,,10. 9S < MeV the signal region by assuming all

¢: 2 35+0.05.. 10. 04 rad hon-n. is 0, and an universal phase
= Shan JIN (|HEp)f0r' different modes is used. 28



Comparison of the mass and width for n,

The world average in PDG62010 was using earlier results

Belle vy

CLEO vy

BaBar yy

CLEOC JIy

(stat.only)
BESIIy’

T T | T T T T

| T T
Belle yy

CLEO vy
BaBar yy
CLEOc J/y

(stat. only)
BESIIIy’

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

1, mass (MeV)

I I R
35
n, width (MeV)

40

BESIIT results include both stat. and syst. errors, which
is the most precision measurement, the interference between

n. decay and non-resonance is important.

Shan JIN (IHEP)
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Observation of n.(2S) In y'->yN.(2S)n.(2S)>K. K~

& T AT T T T 7 BESIil preliminary]
2 . data T
% 1o’ —fiting resulis 3 M(n(29)) = (3638.54-2.341.0) MeV/c?.
“« | me e Ao N(n.(2S)) =50.6 +9.7 =
8 0L —-1.(25) _|i Statistical significance larger than 6.0s!
3 ; _____ backgrou:nd. E St e teeeeeeeneeaeeneeaeaonaonseaeaeaensnaaneneaeeaensensentonceacnsonsancentassnscnsonsansanseacnsonsent
Sk - | Br(y’2>yn(25)2>yKsKn)
'f',' 111 % L) ~\ . :(2.98i0.57stati0.485ys) X106
o _ N E
= - ) "-‘. /L. ... \' 1 +

e fx' | /jl{ |\\ Br(n.(2S)2>KKn)=(1.9+£0.4£1.1)%

35 355 36 36 37 From BABAR(PRD78,012006)
Mo, (GeV/e?)

(E,f, X BW(m) X damping(E,)) ® Gauss(0, o) Br(y’>yn.(25))

l lE : =(4.740.9,,£3.0,,,) X 10
ML transition EE T E P CLEO-c: <7.6x10-4 PRD81,052002(2010)
T T oeooooooooooo-oooo- . Potential model: (0.1-6.2)x10-*
: 2 12 .
[(n(25)) fixed to 12MeV (world average) i  op o9 162002(2002)

Shan JIN (IHEP) 30



Evidence for y' decays into yr and yn
PRL105, 261801(2010)

P(28) —= v , Y(2S) — ynd
25
e (First Observation) v(@8) =y (F;rst Gbservanon)
1 10 v _ :. —— - -
""‘::.. N—= ;l'[,n ] o | 40 - '\lﬂfr_, II’* A
ED > S 10 } 4 20 +' . .
strange ,4-5"/ 1 _ . T o p”"/‘ | 460
dE‘PlEtiDﬂ! \1_< II . 008 01 018 0.7 U078 O3
SSNE | ._- : ] Mass (GeV /¢
4.30 £ S | | (GeV/c)
o , .
Eﬂ} | _ We are measuring
ﬂu.a 0.5 0.6 07 iz 43 4 1 1.05 BRs at 10-6
Mass (GeV /c?) Mass (GeV /c?) x10-6
BR 10—9 BESIII Combined BESIII PDG10 |
U — yn? 158+ 040+0.13 1.58+0.40+0.13 <5

V' — n(mr ?r+7rﬂ) 1.78 £ 0.72 £ 0.17 |
W — (7 } 1.07 +0.654+0.08 1.38+048+009 <2 |

W’—}Tngﬁﬂ{ﬂ nn) 120 £5 1 8
' > Vitggs) (7T ) 120+ 348 126 +3+8 121+ 8 |
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Some surprises

PRL105, 261801(2010)
AVAVAVAVAVAVAVAVAVANEY "ANANNNANNAN Y
Thp OB000000) , VS V(2S)  {OuTOn0000 ——— ,
t norn M T orm
> R R R g FS010T01010[0]0[0) mmm—
Theory Experiment
CLEO-c B I ) PRD79, 111101 (2009)
Br((cc)—~n) R — W= .
=\ — — J/ v . N =(211x09) %
Fi(cd) Br((cc)—~n’) / BU p—yy)y ~@H1E0Y
(consistent with other measurements
LO_pQCD of n-n’ mixing angle and LO-pQCD)
‘U’ BESIII
Ry = BWEIHZM _ 11020384007 %
Ru;l ~ RJ/\U By(28) = yn)

(consistent with upper limit from CLEO-¢)

PRP 112,173 (1984)
# Ry, << Ryw

Difference?: Other processes contributing? Related to p1r puzzle, ... ?7?
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Summary and Prospects

® Huge data samples collected for charmonium decays at
BESIII. A lot of results have been obtained.

® The spin-parity of the ppbar mass threshold enhancement in
J/psi>gamma ppbar was first determined as O-*.

® Confirmation of X(1835) in J/y — yn'n*n- and observation of two
new structures X(2120) and X(2370) in J/y — ynnn’ decays.

® Observation of new structure X(1870) in J/y—onnn.
® The first observation of 1.(2S) in y'—>yn.(2S) decay.

® Precision measurements of n.(1S) parameters in y'—>yn(1S).

® \We expect rich physics results in the coming years
from BESIII.
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Data taking plan

Year Running

2012 J/ y: 1billion / y(2S): 0.5 billion (approved)
2013 4170 MeV: Ds decay + R scan (E > 4 GeV)
2014 v(2S)/t / Rscan (E > 4 GeV)

2015 v(3770): 5-10 fb! (our final goal)

Red: to be approved by BESTIIT Collaboration
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Back up slides

Shan JIN (IHEP)
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luminosity since startup

Note that luminosity is lower at J/v,
“and machine is optimal near y(3770)

3500000

3000000

2500000

2000000

1500000

1000000

500000

| Integrated luminosity: Jan. 2009- June 3 2011
about 4.0 fb-! @ different energies
- Note increase in slopes!

2011: y(3770) &

— — = e — — — — — — — e e e — et et e — e e —

DDDDDDDDDDDDDDDDDDDDDDDDDDDDD

mmmmmmmmmmmmmmmmmmmmmmmmmmm
DDDDDDDDDDDDDDDDDDDDDDDDDDDDD

mmmmmmmmmmmmmmmmmmmmmmmmmmmmm
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
DDDDDDDDDDDDDDDDDDDDDDDDDDDDD
NNNNNNNNNNNNNNNNNNNNNNNNNNNNN
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Recent w(3770) running

Reference point: Z = 0.5 x 1033 /cm2/s (maximum 0.65 x 1033)

theoretically lumi: 43 pb-! /day
But, filling beam, HV ramp, lumi. decay and down time loss 40%

Best week : 160.8 pb-!

Best day :

BO0

00

400

29 pb-!
Beam current: 700 mAx700mA e

HOCL . I
— HOCR.I
— L.THM.RepRate
— MP.EALLEEAM
— MP.E

* Peak luminosity
0.6 x 1033/cm?/s

oooooooooooooooooooooooo
oooooooooooooooooooooooo

mmmmmmmmmmmmmmmmmmmmmmmm
oooooooooooooooooooooooo

Best day on Apr'll 7 2011
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PWA projections ind /y — ypp

Fit pp mass threshold structure with pure FSI effect

4‘\ L T T T T . T T 1T T . 4‘\ [T T T T T T T T T T T T} 4-\ F T T T T T T T T T | T T T
2700f chi2/nbin=34.193963 %®90F" chiz/mbin=11 -4ﬁ+(')826 | £800F piombin—12.633207
z B | Z700f % | &700f ﬁ# i
5, 600}, X(pP) ] g : H"' L] g i #
2500 :hi' —0* PS ] 3'600:_ 1 2 1 S600f
2y el ) Tl |
= [ — 13 8 L [
E 400 : ¥ (9400 -
3001 v 300)
200, 1 200}
100F 100}
o T b , E i ,
0.0 0.1 0.2 0.3 14 1.6 1.8 2.0 14 1.6 1.8 2.0
M -2m(GeV/c?) M, (GeV/c?) M, (GeV/c?)

» It I1s hard to fit the pp threshold structure with
pure FSI effect.
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PWA results (Wlthout FSI) of /v — ypp

Component | J© M (GeV) ' (GeV) Stat.sig.

X (pp) {J_+ 1.861 =0.001 | 0.001 £ 0.006 | > 300
fo(2100) o+t 2.103 0.209 11.20
f2(1910) 2+ 1.903 0.196 9. 80

phase space | 0T 6.40
\70();' ' 'c:hi?/nbih':i.(')zié'siﬁ_i ggooz" chi2/mbin=1.533571 1 ©800F  _lio/mbin—1.324448
U 600 J X(pB) 1 § 700 _ 1 8790 E
1 . 1 Seoof 1 Seoof .
35'00:— E)(gpfz)o) . ?\_:5003_ E ]
2400k —1,(1910) 1 2 g Z2500F E
§ 5400;— 3 =400F E
= 300 1  300F .
200f + 1  200f .
100F 1 100F .
O i = L T ] O: : ~ [ ]
0.0 0.1 0.2 0.3 14 16 18 20 2. 12 1s6 18 20 2
MPF—Zmp(GeV/c ) M, p(GeV/cz) M_m(GeV/c )
3400__ “'_+_"“""""' [T Tt T N
2 ~ank + G :
o I |
1000¢ f,(2100) :
800 —f,(1910) -
600F chi2/nbin=0.83239 -
400 f 7
200I [ ] : f
:—-I:| IR [T TN [T S TR [ T N 1 E L L L TR AT 0:‘ L
—Ol.O 0.5 00 05 1 —q.O 05 00 05 1. -100 0 100
cosO,_J/y cos6,_pp ¢, PP
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Measurement of X(pp) without FSI
« Spin-parity, mass, width and B.R. of X(pp):

=0
M =1861+1(stat)",’ (syst)MeV/c?

' =1+6(stat)';" (syst)MeV/c® or T’ <32MeV/c’ @90%C.L.

B(J/y — yX(pp))B(X (pP) — pp) = (8.6+0.3(stat) 3, (syst)) x10°°
« Consistent W|th BESII and BESIII publlshed results Wlthout

ﬁ$m A

le»ypp

f of

M =1859* (stat)S (syst)MeV/c BESI
I < 30MeV/c? @90%C.L. 0.3
B(J/w — yX(pp))B(X(pP) — pP)
= (7.0+0.4(stat) ;5 (Syst)) x10™°

Events/(0.005GeV/c?)

M =1861", (stat) 7, (syst)MeV/c?

I <38MeV/c* @90%C.L.

0.20 0.25 0.30

Pa—2 m(GeV/c?)

Phy. Rev. Lett. 91:022001, 20Q3_ - 5\ (IHEP) Chinese Physics C 34:421, 2010 40
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PWA results (without FSI) ofw' — ypp

* Significance

of X(pp) is > 100.

* The production ratio R:

_ By > yX(pp)) _ = (4.80+ 0.47(stat) > (syst))%

- B(J/w = yX(pp)) -

* Itis suppressed compared with ”12% rule”.

20

Events/(0.01GeV/c?)

35§
30f
25k

15
10}
St

X

chi2/nbin=0. 95437

]

03

e ! Mpﬁ.’g%((}ewc ) 41




Preliminary: relative phase between n_ decays and non-n,
background

mode yield

KsKn 880.4
KKnO 948.4
TN 573.4
KsK3m 4132.3
2K2nn! | 1033.6
6m 664.4

@ values from each mode are consistent within 3o

=» use a common phase in the simultaneous fit.
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Prospect of charm physics at BESIII
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Clean single tag at BESIII

@wy(3770) with 420pb-1 first clean single tagging sample:

12000F | . 5
10000~ BESIII -
8000F Preliminary E
6000} .
4000F | DO K -
2000[ .
0752 1.86 1.88
9000F ! =
8000 BEg||| E
7000F Prelimi E
6000= reliminary :
5000: E
4000 E
3000 =
E 0 ]
20005 D> Knnm 3
1000 . =
0™ 781 186 1.8
mBC

+

™~

+

-
A
\?

~ }
.
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1 14000 BEg))|
1 1299 preliminary
1 10000
. C . 2 2
80005 MBC - \/Ebeam_l Po |
6000 .
so0ok. | DT >Kan Resolution:
2000- 1.3 MeV
of . _ for pure charged
1.84 1.86 1.88 modes:
14000 | 1.9 MeV for modes
- BESIII with one T°,
12000 . )
- Preliminary ]
10000} E
8000F E
6000 S " =
4000} DY>Knn £
2000} L g
G: I A po L
1.84 .
mBC
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Prospects for Charm at BESIII

Look for the size of the statistics/systematic/FSR errors
for precision measurements at BESIII after CLEO-c.

CLEO-c errors for D° /D* physics with 818 pb1@3770 BESIII (5fb?)

for (D*>u*v): £4.1% (stat.) £ 1.2% (sys.) +2.0% (stat.)
f_(0) (D%—Tlv): +5.3% (stat.) + 0.7%(sys.) +2.3% (stat.)
BR(D°—K1r): +0.9% (stat.) = 1.8%(sys.) limited by sys.
BR(D*—Krtrm): £1.1% (stat.) £ 2.0%(sys.) limited by sys.
CLEO-c errors for Ds physics with 600pb1@4170 MeV
fos (DS*—>p*v,tv): £2.5% (stat.) + 1.2% (sys.) +0.8% (stat.)
BR(Ds*—>KKTr): £4.2% (stat.) + 2.9%(sys.) +2.0% (stat.)

For Ds physics, BESIII are taking data at both 4010 and 4170 MeV:
4010 MeV (clean single tag, lower cross section 0.3 nb) > BESIII 0.5 fb-!
4170MeV (dirty single tag, maximum cross section 0.9 nb) > CLEO-c 0.6 fb-!

Significant gains will be made with increased luminosity at BESIII.
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