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i ¢ BES (Beijing Spectrometer) is a large

general purpose solenoidal detector at

Beijing Electron Positron Collider
(BEPC).

¢ Beam energy range from 1.0 to 2.8 GeV
e Luminosity at J/i peak 5 x 10°cm %5
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—Scalars(0**)

O fo(600)(0), f5(980), f,(1370), f5(1500),
fo(1700), f,(1790) ...

K*o(800)(x), K*5(1430), K*(1950)(?),...
O a5(980), ay(1450), ...

Quark Model: no enough room for all of these
scalar particles
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 Some QCD-based theories make
predictions to the glueball mass.

* LQCD predicts the lowest glueball 10

state is O**. The mass is around

15 GeV ~ 17 GeV. °l

]
+ LQCD predicts the next lightest ¢
glueball is 2**. The mass is

around 2.4 GeV. |
» The mix of glueball with ordinary 2

12 1

6 A+

1

Mg (GeV)

[y. Chen, et al., PRD73(2006)014516

qq meson makes the situation
more difficult.

Glueball candidates: f;(1500), f,(1700), .
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—Scalars(0™)

£,(1370), f,(1500), f,(1700), f,(1790)

J/y —>ynr, yKK
—>nKK
—onm, PKK

XLIIId-RENCONTRES DE MORIOND,
3/5/2008 La Thuile, Italy 7



N

400

o0

2000

EVENTS /0.025GeVie®

Tooo

M) (GeVIc'y

3/5/2008

f,(1270)

v 10,0BGeVic”

f,(1710)

2 ! b b 3
M) (GeVic)

iJI

J/y—>ynOnO

Myt (GeVie)

\

UON I R ) VIORITOND

La Thuile, Italy

+ & 2
My (GeVice )



" S
PWA results

m Lower O** : O** is strongly preferred over 2**
M = (1466 +6+16) MeV
[ = (108" +21) MeV

m fo(1370) cannot be excluded.

m Higher 0**: f,(1710) or f,(1790) or both?

M = (1765™ +11) MeV
[ = (145+8+23) MeV
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| - J/iiZ—)imt |

g ff-:_l,-"i — vy X, X — Tt

Mass (I\I{ﬂ-’rj’r'z) I {P\[{_&\-‘r;"rfi) B (x][}_i:)
f2(1270) 12627 + 8 17578 + 10 9.14 4+ 0.07 4 1.48
fo(1500) 1466 =+ 6 + 20 10871 +25 0.67 £ 0.02 =+ 0.30
fo(1710) 1765%2 + 13 145 + 8 + 69 2.64 + 0.04 + 0.75

Phys. Lett. B642 (2006) 441

Jip— X, X — w070

Mass (MeV/c?) I (MeV/c?) B (x10~7T)
f2(1270) same as charged channel 4.00 £ 0.09 £ 0.58
fo(1500) same as charged channel Gl MBS0
fo(1710) same as charged channel 1.83:2 005 4088
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"
BESII J/y —yK'K™ and y KK

1

N f,(1710) —
- - 0
7 eof 5 (1525) - *
S 10000 - K'K~ , e :
E 400 |- K*K . ‘.. .
= BESII 58M J/y
£ = I
- EB .-l" . .
= 0 ! - e : _—‘LHHLJ g 0 --'.:.‘ | I | *°
S 150BKG = | - After acceptance
L - o
O | b) & ¢ and isospin corr-
S KK Z P KKs L g e ections
2 100 - S E +. .
Z
&
=
R

L
D 1 | 1 ] 1 ] 1 'n'”r ﬂ 8 “'..

- ‘
SO00 [ ]
50 *¢¢ A
s a® L L

1 1.5 2 2.5 3 | 1.25 1.5

" 1.75

=

M(KK) (GeV/c?) MIKEK) (GeV/ic?)

3/5/2008 Phys. Rev. D68 (2003) 052003

11



Jhv—>nKK

PWA A YT
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" NN

Jhy—¢nm, KK
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" NN
Jhy—¢nm, KK

B(J/v — ¢X, B(J/Y— ¢X,

Channel

Mass

(MeV /c?)

Width

(MeV /c?)

X — )

(x10—%)

(x10—%)

fo(980)

fo(1370)
fo(1500)
fo(1790)
f2(1270)

i

f2(1525)
fo(1710)

965 + 10
1350 £ 50
PDG

1790+

1275 = 15

see text

265 4= 40
PDG
270150

190 £ 20

5.4+ 0.9
4.3 411
1.7 &= 0.8
6.2 1.4
2.3 +0.5

4.5 = 0.8
0.3 =0.3
0.8 = 0.5
1.6 = 0.8
0.1 £0.1
0.2 4 0.1
3411
2.0 0.7

3/5/2008
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f (1370), f,(1500), f,(1710), f,(1790)
m f3(1370) has been seen in J/y—¢nr, but not

in J/y—onmr

= No peak of the f5(1500) directly seen in
J/y—¢KK,oKK,¢nr,onn, but in proton-proton
scattering is quite clear

m f,(1710) is observed in both T /w—oKK and
J/ —oKK, but with
Br'(J' Jy—of o(171 O)—)(DKK)/ Br(J/v—¢fo(1710
)—><|>K|>(ll)~6 which is against a simple s3
configuration for this state

m f4(1790) which is seen in nn rather than KK

XLIIId-RENCONTRES DE MORIOND,
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H. Y. CHENG hep-ph/0609229

m f;(1710) is composed primarily of the
scalar glueball

m f,(1500) is close to an SU(3) octet

The glueball content of f,(1500) is very tiny because
an SU(3) octet does not mix with the scalar glueball.

m f5(1370) consists of an approximate SU(3)
singlet with some glueball component(~10%)

XLIIId-RENCONTRES DE MORIOND,
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—Pesudoscalars(0)

m n(1295), n(1405), n(1475)

m 1n(1295): The first radial excitation of n

m 1(1405): Decays mainly though a,(980)x
(or direct KKn)

s 1(1475): Mainly decay to K*(892)K

Quark Model: Only two particles needed at here

Which is the first radial excitation of n'(958)?

-- 1n(1475) or n(1405)?
PWA of J/v - yyp, vy, 1yo, ..

XLIIId-RENCONTRES DE MORIOND,
3/5/2008 La Thuile, Italy
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'_
Jy—=>yyV(p,o)

Phys. Lett. B594(2004)47
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" NN

Jy—=>7yV(p,o)

Comparison with other experiments

Decay
Mode

Mass

(MeV /c?)

Width
(MeV/c?)

B(J/¢p = v X)#
B(X — ~V)
(x10™%)

F1(1285)
— yp’

1281.9 £ 0.6
1271 £ 7
1276.1 + 8.1 4+ 8.0

240 + 1.2
31 + 14
40.0 £ 8.6 £ 9.3

0.34 + 0.09
0.25 £ 0.07 £ 0.03
0.38 £+ 0.09 + 0.06

n(1440)

— ypU

1400-1470
1432 + 8
1424 + 10 + 11

50-80
90 + 26
101.0 + 8.8 + 8.8

0.64 £+ 0.12 £ 0.07
0.64 £+ 0.12 £+ 0.07
1.07 £0.17 £ 0.11

n(1440)
= e

< 0.82 (95% C.L)

3/5/2008

La Thuile, Italy
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Events/(10MeV/c?)

Fvents/(10MeV/c”

M U

1.25 1.5 1.75 2 . ; . ;
M(KSK7) (GeV,/c?) M(K*K™7t°) (GeV,/c?)

Freooerwrorarores

O N & O O
T T '
e — T -

AN
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http://xxx.itp.ac.cn/abs/0712.1411

TABLE V: The mass, width, and branching fractions of J/1 decays into {w, ¢} X (1440)

J/h — wX (1440) J/b — wX (1440)
(X - KoKt~ +ce) |(X = KK 1)

M =14376+32 MeV/? (M = 14459 £ 5.7 MeV /¢?
[=489490MeV/c? |['=342+£185 MeV/c?
B(J/Y — wX(1440) — wKoK 7~ +c.c.) = (4.86 4 0.69 + 0.81) x 10~
B(J/ — wX(1440) — wK+ K1) (19210@7i0.38)><10‘4
B(J/v — ¢X (1440) — gKSK ~+ee)<193x 1077 (90% C.L.)
B(J/v — ¢X (1440) — oK Y K1) <171 x10  (90% C.L.)

XLIIId-RENCONTRES DE MORIOND,
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. e

m 1(1440) has been seen in J/y—yyp, ®KKn, but not
clear structure around 1440 MeV in J/y—yyd, dKKn

m Octet: ss (X)
m Glueball : Fn—)yp : Fn—ml)_l 1 (X)
m Singlet-Octet Mixing: T, : I,,,=9:2 (?)
m Glueball-q@ meson mixing: (?)

XLIIId-RENCONTRES DE MORIOND,
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m A narrow enhancement is observed in Jhy—ypp. Assuming that the pp
system is in an S-wave resulted in a resonance with M=1859*3*5_1$ 125
e

eV and T'<30 MeV. The data not precise enough to determine
angular distribution.

Br(T/y—yX)Br(X—pp)=(7.0+0.4)x10-5

According to the theoretical calculation in hep-ph/0502127(6.J Ding
and M.L Yan), the branching fraction of the enhancement(baryonium

resonance)decaying to 2(n*n-)n are much higher than other decay
modes, such as (n*n-)n and 3n

Mass and width from J/y—yn*nn' (n'>n*nn)
m=1827.4+8.1 MeV/c?2 , I'=54.2+34.5 MeV/c?
Mass and width from J/y—yrnn" (m'>yp)
m=1836.3+7.9 MeV/c2 , I'=70.3+23.1 MeV/c?
Combination results
m=1833.7+6.1 MeV/c2 , T'=67.7+20.3 MeV/c2
Br(J/y—>yX)Br(X—n*nn')=(2.2+0.4)x10-4

XLIIId-RENCONTRES DE MORIOND,
3/5/2008 La Thuile, Italy 23



" NN
(Jy—>yn’(958)nt) X(1835)

BW-fit
m M=1833.7+6.1+2.7 MeV/c?
m [=67.7+20.3+7.7 MeV/c?

m Br(J/y—yX)
*Br(X—n'n*n)
= (2.2+0.4+0.4)*104

1.5 2 2.5
M(t'mn) (GeV/cH)

~(. (0

Phys. Rev. Lett. 95 (2005) 262001

1.5 2 2.5
M(t'tn ) (GeV/c?)

SERERCONTRES DE
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" S
Eur. Phys. J. C53 (2008) 15

Br(J/y—>oX)-Br(X—>pp)<1.5%¥10-> 95% C.L.

R -
E 4_4: \] / W % Q p p
2 42 5 g
= 4 F
e |
38F ¥l z 60T
3_65 [
- 40
34F I

3.2 n 20

3t S
el TN TE NNl FERE N ERE NN D NNEE RN B e B G M bl i RO B R
2883 32 34 36 38 4 42 44 46 % 002004006008 0.1 0.120.140.160.18 02
VE(pe) (GeVaic) M(pP)-2m_(GeV/c')
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" NN

(Iy—yod) O+

Acceptance

22 24 26 28 3 3.2

M(md) (GeV/cY)

Phys. Rev. Lett. 96 (2006) 162002

PWA: O**
m M=1812%19,.+18 MeV/c?

[' = 105+20+28 MeV/c?
m Br(J/y—yX)-Br(X—>nd)=(2.61+0.27+0.65)*104

XLIIId-RENCONTRES DE MORIOND,
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resonarnce Events eff( % ) Br(=<10—3) Syvs Exrr{ % ) AS

17 (1 7G60O) 1045 4= 41 1.15 1.95 4= 0,03 16.4 250

Fo(1710) 150 = 37 1.27 0.31 = 0.06 25.1 23.5

f2(1910) 151 = 32 1.65 0.20 4= 0.04 G499 23.5

J2(1640) 141 + 26 1.05 0.28 &+ 0.05 59.6 21.4
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m A structure at 21/5MeV
was observed In

e'e” > v 1sr 910(980),
e*te” 2 y,5r K*K,(980)

Initial state radiation
processes

M=21/5+10+15 MeV I8 2 22 24 26 28 3
Ecp\ (GeV)

r — 58 i 16 i 20 Mev FIG. 6 (color onling).  The e " e~ — {1020)75(980) cross sec-

tion, with about 10% of the ¢ s contribution, obtained via ISR
in the KK~ # # (circles) and K* K~ #"#" (squares) final
states. The curves represent results of the fits described in the
text.

Phys. Rev:Bodit(2008)091103(R)

La Thuile, Ytaly
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http://www.slac.stanford.edu/BFROOT/BABAR.html
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"l 5 peak around 2175 MeV/c? is observed
in J/y = n¢fo(980)

151~ Entries 152 II Entries 468140
I Mean '_L 0.041— ™M eenf 31:-;5
phase space b
r 1461
10+ 0.03+ _0o1
3
=
8 -
z |
% L 0.02—
5_ -
L 601 5 o
: hmi : efficiency curve
g.gl e I2!1 IIIIIIII 23 . I2!4I I I2|5I 26 oL \ I
M((l)f (980))(G ev/c ) 1.9 2.1 2.2 2.3 2.4 2.5
M (HF(S80)) (GeV/cH)
M($f,(980)) GeV/c?
§ 151 Entries 152 I
§ Mean 2.262
= L
D
10~

) Backgrounds from
2 U s sideband estimation

5:— S B /
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" A
M2( 1 f,(980)) vs. M2( 1 ¢) (Dalitz plot)

G | o T

S data - MC(].')

v | =

O o |

=1 = |

o0 o

o | > |

“ 3k q\_é 3k

E =

= S

2l - l2.5 3 35 4 -, 45 7_)5 22l - l2.5 3 3.5 4 5 45 b
M?( n ¢) GeV/c? M?( n ¢) GeV/c?
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" NN

(Iy—-nofy(980)) 1

m M=2.186+0.010+0.006 GeV/c?
['=0.065+0.023%+0.017 GeV/c?

s Br(Jly—>nY(2175))
Br(Y—¢f,(980))
-Br(f;—>n*n)

= (3.23+0.7540.73)*10™

~506
arXiv:0712.1143

XLIlId-RENCONTRES

EVENTS/(20MeV/c?)
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http://xxx.itp.ac.cn/abs/0712.1143

(I y—KKO) 17

d)

n0 Sidebands

]
2

P E 3
M((KTK) (GeV/c?) MK K) (GeV/cY)

PWA: 1—
m Pole position: [la?ﬂ'l'f?'l'g?l MeV/ o2 - |-1D'E|'+H+gi:rl I\'IEE"_I,-'*C‘?

m Br(J/y—Xn%-Br(X—K*"K") = (8.5+0.6*27_, .)*10™
~(.20
Phys. Rey.L&itQ4:(2Q06) 142002

3/5/2008 La Thuile, Italy 33



" J

s Many Hadrons:

fo(1370), f5(1790), n(1440)(n(1405),1(1475)), ..
m Glueball Candidates

fo(1500) in J/y—yrn*n-, yrOnO
fo(1710) in J/y—>yK*K-, vKK,, oK*K-
m New enhancements/structures
x(1835)(0-*) in J/y—y(rmn') (0'>n=nxw, yp) 7.7
x(1859)(0-*) in J/y—y(pp)

x(1760)(0-*) in J/y—y(on) >10c
x(1810)(0**) in J/y—>y(00) >10c
x(1576)(1--) in J/y— 7%(K*K") 7.2

y(2175)(1--) in T/y—n(9f,(980)) 5.00

XLIIId-RENCONTRES DE MORIOND,
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Thank you!

XLI11d-RENCONTRES DE
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" A :
Fit reults

Fitted peak
. JIy=2ypp
= 1 I | | | | 1 1
Fitted curve [ ! I\/Iass M= 1859;?6 ;55 MeV/c2

E) ‘%m\ Width: T < 30 MeV/c2 (90% CL)
B ++ :
: .
5| B ) + +H
I I S o L
‘; il L .n",‘-r. T —— ]
N [ s/ y2dof=56/56
S L ; |
= 0 et —+—+————+—+—+—+——+—+—+—
S 0 0.1 0.2 0.3
S )
- M(pp)-2m, (GeV)
3/5/2008 BG curve XL La Thuile, Italy P Eff. curve 36



"
BESIII/BEPCII project

BEPCII design goal:
luminosity: 1x103 @ 1.89 GeV

BESIII design goal:

O
MDC: Momentum resolution: ?P‘ ~0.32% @ 0.37%

t

dE/dX resolution: 6-7%

EMC : CsI(TI) crystals

Energy resolution: 2.5%@1GeV
Position resolution: 6mm@1GeV

XLIIId-RENCONTRES DE MORIOND,
3/5/2008 La Thuile, Italy
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Suh-system BESIIT BESII
F oy = 130 gm 250 pm
MDC ADP=05% @ 1GeV  5C magnet| 2.4%@1GV
T AR (6-7) g 5%
: AEE=25% @ 1 GeV 20% @1 Gely
EM Calorimeter F.=06cm @1 GeV Sem @ 1 GeV
a =100 barrel 150 barrel
TOF detector T(Re) e e i e
110 ps endcap 250 ps  endcap
A counters 9 layers 3 layers
Ifagnet 1.0 tesla 0.4 tesla

XLIIId-RENCONTRES DE MORIOND,

La Thuile, Italy
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