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BEPCII Storage Ring

Beam energy:
1.0-2 .3GeV

Luminosity:
1X103 cm-2s

Optimum energy:
1.89 GeV

Energy spread:
5.16 X104

No. of bunches:
93

Bunch length:
1.5cm

Total current:
091 A
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From BESII to BESIII

BES Il @ BEPC
R 11

Fieet

Superconducting magnet

BESII BESIII
MDC o(p)/p=1.78% - \/ 1+ p? o(pt)/pt= 0.32 % P,
dE/dX,eeo = 8 % dE/dX, e < 6 %
TOF 180 ps (for bhabha) 90 ps (for bhabha)
EMC | o(E)E=22% - E o(E)JE=2.3%-VE
MUC 3 layers for barrel g layers for barrel, 8 for endcap
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BESIII Milestones

Mar. 2008: first full cosmic-ray event

Apr. 30, 2008: Move the BESIII to IP

Jul. 19, 2008: First e*e collision event in BESI|II

Nov. 2008: ~14M y(2S) events collected

Apr. 14, 2009: ~ 106M y(2S) events collected (x4 CLEOC)
May 30, 2009: 42 pb' at continuum collected

Jul. 28, 2009: ~225M J/y events collected (x4 BESIII)
2010 - 2011: 2.9fb-1 w(3770) events (x 3.5 CLEOc)

May 2011: 0.5fb-1 y(4010) events collected
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Main Physics Topics @BESI I

Light hadron spectroscopy —
— Full spectra: normal & exotic hadrons QCD ’
— How quarks form a hadron ? non-pQCD A
Charm physics

— CKM matrix elements = SM and beyond

— DD mixing and CPV = SM and beyond

. . hep-ex/0809.1869
Charmonium phy5|cs IJMP A V24,No 1(2009) supp

— Spectroscopy and transition = pQCD & non-pQCD
— New states above open charm thresholds = exotic hadrons ?
— pQCD: p7 puzzle =» a probe to non-pQCD or ?
Tau physics and QCD
— Precision measurement of the tau mass and R value

Search for rare and forbidden decays

Precision test of SM and search for new physics
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Why Hadron Spectroscopy?

Study of spectroscopy Is one of the major approaches to
understand deeper structure and interaction of the matter

Atomic ﬁ Atomic Structure
spectroscopy
Nuclear ﬁ
Spectroscopy Nuclear Structure
Hadron ﬁ Hadron Structure
spectroscopy
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Light Hadrons

Ordinary hadrons are consists of 2 or 3 quarks

quark model :

1 - 3 -
S, © S, 1
Kod s) t  Kf(u s) K 0 N K+
/j/ “\\ / 4 ‘-\'\ —
— /]l N\t | 20 +
T( u d }—t 1 ..L —> ﬂ:[ S_U d) ) ™ ..P F}
AN }f‘ / ’ P A .‘\‘
B '\_\ ”’;' ‘.‘\ f/.f .
K(s u) KOs d) K+ " R0
uu-dd
70 =
V2
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Exotic Hadrons

QCD allows different type of hadrons :
Multiquark: quark >=4

hybrids: qqg> qqqg ...
glueball: gg, ggg ...

Searching for above hadron states is one of the important topics for
many experiments. In past decades, although none of above states
has been established, there do exist some open questions:

1 ) much more slates than predicted exist in some mass region

2 ) some of stales are hard fo be understood as ordinary hadrons
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pp Threshold Enhancement
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PP Threshold Enhancement @ BESI I

« BESII observed pp enhancement close to threshold

J/¥ — ypp
40 PRL 91 (2003) 022001
_I T | T T I I [ I I T I ] I T I T |

w BESII-
&) -]
> 100 _| « Whatit could be theoretically:
O ) o
0 +H I pp bound state
S * W — FSI effect
S 1 .. ...
g 50 e ++‘%H T A
=T R B s ¥ % CHG A y

0.10 0.20 0.30
M(p p) - 2m_ (GeVic?)

M=1859 > > MeV/c2T < 30 MeV/c? (90% CL)
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PP Threshold Enhancement: None Observations

15 a0 10

T(15) — pp (CLEO);

« Several none observations...

PRL 99 (2007) 011802 - : E
20 _l LI I LI I LI I_] LI l LI I LI I LI I I_ % [
£ 1p(25) — ypp (BES-II) » < F
15;— = % ol

PRD 73 (2006) 032001 -
L N I R | L]

1.9 2.1 2.3 2.5 2.7 2.8 3.1
M(pP) (GeV/c?)

o

24 26 28 3 32 “,';; “FJ/v — wpp (BES-II)
g «f
No significant signal of - [
X(1860) found vt
(only 2c significance) ! EPJ C53 (2008) 15

B cozoo0+00B8008 D1 012074 0.18 0.18 0.2
Mip P |, [Gel
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J /v —ypp
1m-|q,lllllll'll IIIIII
; BESII
W |
3 w0}k
9 o1
8 I
i sor
wo |
T 1 ) 3

M,,,-2m, (GeV

M=1859 ™3 5 MeV/c2
—-10 =25

I' <30 MeV/e? (90% CL)
PRI 91 (2003) 022001

Mass Spectrum Fitting

v' > Ty, T/ w— ypp

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

Events/(0.005GeV/c?)
S 3

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

M=1861 "¢ _;*7 ,. MeV/c?
I' <38 MeV/e? (90% CL)
Chinese Physics C 34,421 (2010)

Consistent with BESII obsveration, confirmed the enhancement !!
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M(pp)threshold structure inJ/y — ypp

e

2500\ T S s g '('a)‘ &~ asp o N
~ 225M Jly | o E iszssaaasaes (b))
2 500 _ 1 2 40F  .iirriooegoomcabRON
Q ¢ X (DD) O ;| :fisaiaziiiioaiosooBolie)
Q < 35p cimisiiiisisooconoolEg)
. 150 LF b 1I3iiiiiiiiiizioesssant |
S = 0L el |
= | cosacsocoopomssocrsasopoo:
£ 1000 > SH A O T
m eXISHEEHFHHHHHHHHE
oot SERIEEE AN S
e . ]D—Egaéégzz::fzf ----- E

O L L L L | L L L - sl S FEEEE PR N R R .

2.0 2.5 3.0 1.0 1.5 2.0 2.5 3.0 3.5 4.0 45

3 M7

M(pp)(GeV/c?) M: (GeV/c)y

» Evident narrow Mpp threshold enhancementin J/{ decays.

~ 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-FSl effect (A. Sirbirtsen et al. Phys.Rev.D 71:054010, 2005).
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Preliminary

PWA Results for Jhy—ypp

Component | JF¢ M (GeV) I' (GeV) Stat.sig.

X (pp) 0T | 1.832 +£0.005 | 0.013 +£0.020 | > 300
fo(2100) | OFT 2.103 0.209 11.20
f2(1910) 2+t 1.903 0.196 7. 7o

phase space | 0T — — 6.30
@700{: " chi2/nbin=1.461970] “G800F " Chi2/nbin=1.513776 | “G800F" Chi2/nbin=1.363709 ]
= = 700F E >700 i E
L5 L5 5} [

G600 X(pP) 1 & S
=" ! —o0*Ps =600 1 =600} ]
=500F fo(2100) ] 9’,500 3 1 Ss00 : 1
00k —£,(1910) = Z i
2% 5400F 1 Saoof :
3001 2 “300F { ™300} 3
200¢ * 1 200} { 200} -
1oog 100} 1 100} 1
0: e T T TN N TR SO T S | O: R S [T TR N T N O: (T S T SR T N
00 01 02 03 14 16 1.8 20 14 16 1.8 20
M _-2m (GeV/c?) M, (GeV/c?) M, (GeV/c?)
‘34007 '\'+"'|""|""|7 @ LN AL B BN I *@600 L B
L L
2 o + T = -
51200 <o) :
1000 —O0'PS 1 -
f,(2100) F
800 —15(1910) g .
600 | chi2/nbin=0.8579p2 g
400 ]
200, ] :
O_ww|\||||||||||||| 07 | P IR R ] 0‘.‘\.‘.._'_..‘.\..‘_
-1.0 05 00 05 1.0 -1.0 -0.5 00 05 1.0 -100 0 100
cos,_J/y cos, pp Q)p_pﬁ
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The fit with a BW and
S-wave FSI(I1=0) factor
can well describe pp
mass threshold
structure.

It is much better than
that without FSI
effect, and A2InL=51
= 7/.10.
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Preliminary PWA Results for J/y—ypp

« 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(pp):

J*=0" ==y |>6.80 better than other JP¢ assignments.
M =1832 4 5(stat) ;> (syst) + 19(mod) MeV/c?

I =13+ 20(stat) ", (syst) + 4(mod)MeV/c® or T < 45MeV/c’> @90%C.L.
B(J /v — yX(pp))B(X (pp) — pp) = (9.0+0.7(stat) "> (syst) + 2.3(mod ) x10™°

2011/8/10 3rd Hadron Workshop, Weihai 2011
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Preliminary PWA Results for w'—ypp

Obviously different line
shape of pp mass spectrum
near threshold from that in
Jhy decays

o]
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=
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1\/1%5((%,\//(:2)2

PWA results:

* Significance of X(pp) is larger than 6.90.
* The production ratio R:

B(y' - yX(pD))

first measurement

"B 1w — X (pp))

Events/(0.01GeV/c?)

= (5.08+0.56(stat) %' (syst) +0.12(mod))%

* Itissuppressed compared with “12% rule”

2011/8/10

3rd Hadron Workshop, Weihai 2011

PWA Projection:
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Confirmation of X(1835) and
Observation of X(2120) and
X(2370) In Jy—vy(n'n+n—) decay

3rd Hadron Workshop, Weihai 2011
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X(1835) @BESI|

d, 120
> BESII result(Stat. sig. ~7.70):
§ 80 M =1833.7+6.1(stat) +2.7(syst) MeV
g 10 ['=67.7+20.3(stat) = 7.7(syst)MeV
% PRL 95,262001(2005)
0

1.4 2.0 2.6
M(x*zm") (GeV/c?)

« LQCD predicts the glueball mass of 0-*is ~2.3GeV
« For 0~* glueball, it may have similar property as n. (mainly decay to nnn’)
« Jy— yrrn' isspecially interested and was studied with 57M Jhy @BESI I

Need to confirm it with BESIII ~225M J/y data !!!

2011/8/10 3rd Hadron Workshop, Weihai 2011 19



Invariant Mass of nrn’

- . ] Ty F NE
N§12001_ 77’ — P * data i = 350§ T . data i ]
H000F  prgy —PS MCI s g 300 —PS MC E
= 200l : E < 2s0f BESIIT . =
- - = ~ 1y 15 ?‘Ié =
Z 600f - . = % 2001 P LR
g E - e o® .'-.. .. ° - L D%l- 150 ;— . e ..‘l? ' 'M.. =
&3 400 - - %e® 100 i— -.:::.1_- &% —i
200f e® = SOF e E

0 oy - o . o o L o 7

1.5 2.0 2.5 3.0 1.5 2.0 2.5 3.0

M, . (GeV/c?) M, .. (GeV/c?)

» X(1835) and n_ are evident.

Combination for n’ to ' and yp

1600

~]
n ]
p—

LI B e |

T T T T T T T T

®

» Two additional structures are
observed at M~2.1GeV and 2.3GeV

Events/(0.04GeV/c?)

» There maybe some f,(1510).

1400
1200
1000
800
600
400
200

I][l][l][l]lllll

[I]II][III] L

BES 11T
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§

1

0

[a—y
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Events / (0.02)

X(1835) @BESII|

n'— P

BESIII preliminary

16 18 2 22 24 26
M__ (GeV/c?)

TN

4

Statistical Significance ~18 o

n' — mnn

BESIII preliminary

16 1.8 2 22 24 2.6
2
M, (GeVic?)

Statistical Significance ~9 o

Bump around 1835MeV becomes much more clear from BESIII ~225M J/y

2011/8/10

3rd Hadron Workshop, Weihai 2011
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Fitting With One Resonance

500 -
400

300

Events / ( 0.02)

200

100 % *

BESIII preliminary

¢

397 et Structures at higher mass region???

g o
7 Fitting Results:

BESIII preliminary:
M =1842.4 £ 2.8 (stat.) MeV

YT

1.8

2

el
2.2

2
me .(GeYIc )

24 26 [ = 99.2+09.2 (stat.) MeV
Statistical significance: ~ 2lc

EVENTS/(20MeV/c)

BESII

BESII Results:
M=1833.7 £ 6.1 (stat.) £2.7(syst.) MeV
' = 67.7%20.3 (stat.) £ 7.7(syst.) MeV
Statistical significance: ~7.7c

1.4

CM(rtrm’) (GeV/c)

2011/8/10

2.0

56 X(1835) is confirmed in BESIII and the
significance increases as statistics increases

3rd Hadron Workshop, Weihai 2011 22



Fitting With 4 Resonances

» Fitting with four resonances (acceptance weighted BW ® gauss)

» Three background components:
(1 Contribution from non-n’ events estimated by ' mass sideband
@ Contribution from J/y — z°7*z ' with re-weighting method
(3) Contribution from “PS background”
Sorg (X) = (x =mp)'" +ay(x —my)*"? +a,(x —my)'"?, my =2m_+m,

/ Red line: estimated contribution of )+ 2
Black line: total background

Events/(0.02GeV.
N W g
2 &

- /.f'" ' — Stat. sig. is conservatively estimated:
Y ""BES L] fit range, background shape, contribution
100f M7 f
L = . of extra resonances
0141.61.820222.42.62.8

M, (GeV/c?) PRL 106:072002,2011
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Fitting Results With 4 Resonances

Resonance M( MeV/c?) I'( meV/c?) Stat.sig.
X(1835)  1836.5+3.05%6,,  190.1+9.0"% . >200
X(2120) 2122.4i6.7+4'7_2.7 83i16+31_11 /.20
X(2370)  2376.3+8.7%32,, 83+17+4 6.40

g swop |-

S = Angular distribution |

T 4000

5 For the X(1835):

BR(J |y —> yX(1835))- BR(X(1835) > 7777 ")
=(2.87£0.09(star)_, > (syst)) x10™

£0.52

?)_0 I IOiZI I I0:4I I I0.|6I | IOI.SI I Il_.O
lcos8, PRL 106:072002,2011

2011/8/10 3rd Hadron Workshop, Weihai 2011
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Observation of X(1870)
in J/y—o(mat+n—) decay

3rd Hadron Workshop, Weihai 2011
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Observation of X(1870) in JAy—w(ntrn)

Events / 20MeV /¢

Events / 20MeV / 2

2011/8/10
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* With a,(980):
F () @qxasn
: fl(1285)il i,
3 l i f LI
3 'i"‘l"li ii
3 n(14 ¢

~—"

%.8 10 12 14 16 18 20 22 24

M, o+ (GeV/c?)

T T T T T T T RS
si0f (b)  e==ay(980) :
wof
| S ]
2000} o -.,‘v

U:A | | | | | | :

06 08 10 12 14 16 18 20 22

LW 7 /.2

M, .+ (GeV/c7)

* Veto a,(980):
1000_ | | | | | | |

- (d) !"a"‘#
800f g

| o
s00F : ;

F o .

[ l fl" .
sof

[, :"’

i o
mf o~ .

[ # _

m‘ | | | | LL

D5 10 12 14 16 18 20 22 24

M, + - (GeV/c?)

3rd Hadron Workshop, Weihai 2011

In addition to the well-known
n, f;(1285) and n(1405), an
unknown structure
(denoted as X(1870))
around 1.87GeV/¢? is
observed.

The £,(1285),n(1405) and
X(1870) decay primarily
via a,(980)T mode.

Submitted to PRL
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Fitting Result of X(1870)

» Fitting with three resonances (acceptance weighted BW ® Gauss)
» Background component described by Polynomial function

ol Fit results:
T~ -
" 800]
ﬁ 700 Resonance| Mass (MeV/c?) Width (MeV/c?) Branch ratio (10~%)
S ggg f1(1285) [1285.1 £1.07,% 22.04£3.1730  1.25£0.1070 %)
— 8
£ 400 n(1405) |1399.8 £2.270% 52847670,  1.80+£0.217)73]

300F . 0+3.4 = +19 = +0.72
ol 1877.3 £ 6,373 57 1197) 1.50 +0.267072

100 | 4555 \

O 2 ]
1.4 . 1.8 2.0 : . .
Myire (GeV/c?) significance: 7.20

resonances and background can be ignored.

The fit is performed under the assumption that the interference between the

Whether the X(1870) is the X(1835) or 1,(1870) (I =225£14 MeV/c?), or a new resonance?
Need further study.

Submitted to PRL
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Summary of X(1870) in J\y—w(ntrn)

« The resonant parameters of f;(1285) and n(1405) agree quite well with
PDG values.

« Astructure with mass of ~1.87 GeV/c? and width of ~57 MeV/c? is
observed with a significance of ~7.2c .

* Whether X(1860) (J/W—ypp), X(1835) (J/P—yn’'nm) and X(1870)
(JIWW—wnmm) are the same resonance still need both experimental and
theoretical study.

Submitted to PRL
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a0(980) — f0(980) mixing

3rd Hadron Workshop, Weihai 2011
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a0(980)-f0(980) Mixing

* Mixing intensity provides important information to
understand the nature of a,(980) and f,(980).

* Narrow peak (8 MeV) at around 980 MeV can be expected in
nrn (J/¥ — ¢f,— ¢pa, = ¢nn case) or wir (x , — a n° — f,n°
— ' n® case) invariant mass spectra.

J.Wu, Q.Zhao, B.Zou PRD75 114012, J.Wu, B.Zou PRD78 074017
C. Hanhart etc. PRD76 074028,
tc.
etc (1) Tto
X.(l
3/ n nt
a, 2> f
fo 2 a, 0 0 o N
)Y — ¢f,— dpa, — ¢nnt Nep — agnt® — fon® — e

2011/8/10 3rd Hadron Workshop, Weihai 2011
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a,-f, Mixing: f, — a, transition

Phys.Rev.D83,032003 (2011)
@ RpTTTTTTTOTTTTT N(mixing)=25.8+8.6(stat.)
2 20F P : 3 O=0 '
E e Significance: 3.4c E <39.7 (90% C.L)
16 E
3 14f = Br(J/y — ¢f, — da, > ¢nr’)
12 , =
% 10F E =(3.3+1.1(stat.) + 0.4(sys.) +1.4(para.)) x10°°
ﬂ?g 21 l & ¢ * <5.4x107° (90% C.L.)
= y |l JJ{ ,L "”'Jr' T‘ ME Mixing intensity:
ARALA N H; sk e LT lTJl 3
T TR R K (0] ) e 2 i)
M) (GeVi/e?) T Brly - ¢ty > gar)
... Mixing signal =(0.60+0.20(stat.) £ 0.12(sys.) £ 0.26(para.))%
--- 8,(980) contribution from <1.1% (90% C.L.)
1 y=2>7*/K*K=> da,(980)

--- Background polynomial

2011/8/10 3rd Hadron Workshop, Weihai 2011



Phys.Rev.D83,032003 (2011)

a,-f, Mixing: a,—f, transition

Signiflcance: 1.96 N(mixing)=6.4+3.2(stat.)

<13.0 (90% C.L)

Br(v ' =yt 11—’ for’—>n 7 7°)
=(2.7 £1.4(stat.) £0.7(sys.) £ 0.3(para.)) x10~
<6.0x10™" (90% C.L.)

L ::_‘; 3 iHI- - | - -
ool B3 A

_ Mixing intensity:

--- £,(980) contribution from

0.8 0.9 1.0

.. Mixing signal

other processes

1.1

| Il .22I_ é:af
M(rt*) (GeV/e?)

_Br(y,—an’ > fr’ > 2’

) Br(y, — z°a, —» nx’z°) F*°
=(0.31+0.16(stat.) +0.14(sys.) £ 0.03(para.))%
<1.0% (90% C.L.)

--- Background polynomial

aq 7F
=2 -
o S:—
= N
S 4
5 C
£ 3
=r
> 2t
=

1

OI
2011/8/10
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Comparison with different predictions

» Mixing intensities can be derived from measured / predicted f,> K*K-, n,
8,2 K*K-, nm coupling constants  (Wu et al. PRD75, 114012(2007) and references within)

ST T
>
= .
o
Z o2t BESIII upper limits Y 1N |
e £ (90% CL) m %G ]| coupling constants from
g f .| lagrg |{( theory models
o0 ¥ qag ‘
E 0 SND |y _
= ¥ KLOE coupling constants from
g 105k %BNL  H{( experiments
: * CB 1/ _
v ¥ BESIII 44— first direct measurement
L ]

10_3 L4 L ].E]-E el
mixing intensity E_,f
a
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Summary

& BESIIlI has been in operation since 2008: ~106M
v(2S) , ~225M J/y , 2.9fb1 w(3770), 0.5fb1 w(4010)
events have been collected

@ Following results obtained for hadron spectroscopy:
Confirmation of PP threshold enhancement and X(1835)
Observation of X(2120) and X(2370)

Observation of X(1870)
a0(980) - f0(980) mixing

and more than a dozen analyses in progress

& More data and more exciting results are expected,
stay tuned

2011/8/10 3rd Hadron Workshop, Weihai 2011
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PWA projections inJ/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?)

» Itis hard to fit the pp threshold structure with
pure FSI effect.
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PWA results (Wlthout FSI) ofJ /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:hiﬁ/'rlbih':i.éciﬁ'siﬁ_; gsoo—' chi2/mbint1.533571 1 S800F 15 mbine] 324448
(3 600 J X(pB) 3 § 700F 1 &700p

o | Seo00f 1 =e00F
35'00:— E)(gpfz)o) . ?\_:500_ E
Z 400k —f,(1910) 1 £ Z500F
§ 5400— 3 =400F
= 300 . 300F

200F * ] 200F
100 g 100
Q= — oF —_— ot : —
0.0 0.1 0.2 0.3 14 16 1.8 20 2 12 16 18 20
MPF—Zmp(GeV/c ) M, p(GeV/cz) M_m(GeV/c )
3400__ w'+"w"'w"" T T T T T ™ T T T
N + HF3
o I
1000F f,(2100)
800 —f,(1910)
400
200I ]
:—-I:|ww\||ww\|||w\|||
—OI.O -0.5 0.0 05
cosO,_J/y
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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’ < 29MeV/c’> @90%C.L.

B(J/y — yX(pp))B(X (pP) —> pp) = (8.6+0.3(stat) 33 (syst)) x10°°
. Con5|stent W|th BESII and BESIII publlshed results without FSI

q} !
1 J / w—wpp
% 100 |
E [
3 50 -
M = 1859+f0(stat) (syst)MeV/c | BESI
T <30MeV/c2 @90%C.L. 2 103

B(J /y — 7 X (pP))B(X (pP) > Pp) -2m
= (7.0 0.4(stat) ;5 (syst)) x10™°
0\{2003

Phy. Rev. Lett. 90220

Events/(0.005GeV/c?)

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

T < 38MeV/c> @90%C.L. ls2m(GeV/c?)

M =1861"%, (stat)_26 (sys)MeV/c? | BESIII

Chinese Physics C 34:421, 2010
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PWA results (without FSI) of v'— ypp

 Significance of X(pp) is > 100.
* The production ratio R:

_ By > yX(pp)) _ s ,
“ By — 7X(pp)) = (4.80£0.47(stat) ;o (syst))%

* Itis suppressed compared with ”12% rule”.
353 chi2/nbin=0. 95437 |

i

25k
20
15

Events/(0.01GeV/c?)

10} E
80— o1 o0z 0'3

Mpﬁ-Zmp(GeV/c )



