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= Introduction to the BESIII experiment

= Latest results on light hadron
spectroscopy

- Latest results on charmonium
- spectroscopy
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= 'S*‘iij;pmary and prospects
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% Satellite vie

| R A = 2004: start BEPCII construction
BESIII ' N 2008: test run of BEPCII
detector . Z /{ p 2009-now: BECPII/BESIII
\ W N VNG N data taking
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'BEPCII storage rings

oz Rl SR oRE o
s | Beam energy: 7 P
10-23GeV
Design Luminosity:

1X10% cm2s?
Achieved Luminosity:

S 0.65X10% cm?s?
f Optimum energy:
1.89 GeV
= Energy spread:
s K 5.16 X 10+
g — v No. of bunches:
93
Zoom into the IP Bunch length:
1.5cm
T Total current:
M | 091A
W E e R TS Circumference:




= BESIIII detector: all new ! Fo

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

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

Muon ID: 9 layers RPC
= 8 layers for endcap

BESIII




Data samples

= So far BESIII has

collected : 07 e Jhy
- 2009: 225 Million J/y 160
. 2009: 106 Million v’ o v
e 2010-11: 2.9fb™? \|I(3770) 100

(3.5 x CLEO-c 0.818fb™?) "

60
_May 2011: 0.48fb-1 @4010 l
~ MeV (one month) for Ds and T M — - _'

_ XYZ spectroscopy

MKIIl CBAL BESI BESII CLEO BESHI



BESIII Physics o

Charmonium physics:
- Spectroscopy
- transitions and decays
pp| 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: Vcd, Vcs
- DO-D%ar mixing and CP violation
- rare/forbidden decays
Tau physics:
- Tau decays near threshold
- tau mass scan

- ..and many more.
Ny BESIII -
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Physics results at BESIII

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

- Char'monlum Decays publications

y'— yn°, yn, yn' (PRL 105, 261801 (2010))

Yoy — 7010, nn (PRD 81, 052005 (2010))

Yer = VP, YW, YO (PRDE3,112005(2011))

ey — WW, 09, we (PRL 107, 092001(2011))

Yoy — 4n° (PRD 83, 012006 (2011) )

r.g—> PPK'K(PRD 83, 112009(2011))

n'—>nr'n matrix element (PRD 83, 012003 (2011))

Search for CP/P violation process pseudoscalar decays into pipi (PRD 84, 032006(2011)).

ight Quar'k States

inJ/y — ypp TChmese P/7y5/c5 C 34, 4 (2010))
inJ/y — yn'w'n (PRL 106, 072002 (2011))
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Latest results on

light hadron spectroscorp
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Observation of pp mass threshold enhancement
at BESII and BESIII
J/wv—ypp v' — 7' Iy, wy — ypp

15|:| | Iq]l I T T T T r I I I I I I I I L ]
; BESII

Events/(0.005GeV/c?)

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

M=1861 *6 .,*7 . MeV/c?
_10 —25 -13  -26

| < 30 Mev/c? (90% CL)|  |T <38 MeV/c? (90% CL)

_PRL 91 022001 Chinese Physics C 34, 421 (2010)
BESIII 11
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Event/(0.02GeV/c?)

50011

T R T — Y 10 15 20 25 30 35 40 45
M(pp)(GeV/c?) M; (GeV/c?)
Ewdent narrow ppbar mass threshold enhancement in J/{ decays.

2 _I Wave Analysis (PWA):

entrate on dealing with the PP mass threshold structure,
ally to determine the J°C.

”

"c;».. "_gensor amplitudes (S. Dulat and B. S. Zou, Eur.Phys.J A 26:125, 2005).

le ICh FSI effect (A. Sirbirtsen et al. Phys.Rev.D 71:054010, 2005).
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PWA resu

Component | JF¢ M (GeV) I' (GeV) Stat.sig.
X(pp 0t | 1.8324+0.005 | 0.013 +0.020 | > 300
Pp
fo(2100) (IR 2.103 0.209 11.20
f2(1910) 21+ 1.903 0.196 770
phase space | 0T — — 6.30
G700k chi2mbin=1.291976] <CBO0F" Ghid/nbin=1.513776 | “GB00F™ chi2/nbint1.363709 ]
> S 700F 1 S700f
G600} —X(pB) . F S
§SOOE— —o'Ps ] 5600? E 3600—
] : f4(2100) = F {1 =
00k —1,(1910) 1 279 =-00p E
2900 Sa00f 1 S4o00F .
&5 M300f 1 ™300} ]
200f i 200f
100f i1 100}
e S ot L ok
00 01 02 03 1. 1.4 1.6 1.8 20
M, _-2m,(GeV/c?) M, (GeV/c?)
w T T T T T T T T T T T T “ Fr 77 T T
=200 —X(op) L] 1200}
1000p — ?0(;1800) 1 1000}
800 —1,(1910) ] 800F |

600; chi?2/nbin=0.8579P2 ]
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w 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 rresults are carefully checked from different aspects:
« Contribution of additional resonances

e 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

' -parity, mass, width and B.R. of X(pf)):
4“’ ﬁ() o0+ == |>6.80 better than other JF¢ assignments.
.ﬁ'.’\ N +5(stat) "> (syst) +19(mod) MeV/c?
iR 3+ ﬁ(stat)*“(syst)+4(mod)MeV/c or ' < 48MeV/c* @90%C.L.

% B(X (pP) — pp) = (9.0+0.7(stat) > (syst) + 2.3(mod ) x10°°
*‘ R BESIII 14
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PWA on the pp mass threshold structure in " — 7 pp

% | BESIII
Obviously different line T s
shape of ppbar mass § o0k
spectrum near threshold E 200f
from that in J/w decays 150]

2.5 3.0 I 13L5
M(pp)(GeV/c?)

1\/1313((3(;,V/c2)2

PWA Projection:

PWA results:
e Significance of X(pp) is larger than 6.90c.

‘ \'Th_ productlon ratio R:
B(w — 7 X(pp))
Iy — 7 X (pp))

first measurement

Events/(0.01GeV/c?)

30
25
20
15k

35F | chi2/nbin= OSS?IFO E

— X(pp)
—0'PS

. -' R 10§ f,(2100) .
25 e‘- +0.56(stat) 5 (syst) +0.12(mod))% s =00 L
. It i .ﬁ, ’ ‘\compared with “12% rule”. 80 M S Gevid)
| P p
g BESII i 15
ey g o mGE G g ,L__“L” RS PGS WA VRN S WD S SRS G S
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Confirmation of X(1835) and
Observation of two new structures

120 BESII result(Stat. sig. ~7.70): .
M =1833.7+6.1(stat) +2.7(syst)MeV |
" = 67.7 +20.3(stat) = 7.7(syst)MeV

PRL 106, 072002(2011)

o ] 4 o E(SSOO:_I |% T T T _:
M(r*nm’) (GeVic?) = ; , ]
O B
g 400 '
] n'—>nr+n- S 300} ‘ B

A | ",¢
g, L §&
O | £1(1510)
[ ST




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

BESIII fit results: . #
Resonance M( MeV/c?) I'( MeV/c?)  Stat.Sig. )‘b -
X(1835) 18365+3.056,, 1901+9.0%38.  >200 -
X(2120) 2122.4+67%7,,  83+16%1,, 7.20
X(2370) 2376.3+8732,, 83+174, 6.40

W
(=
[=]
[=]
T

dN/d|cos6, |
&
8

PWA is needed to understand
these structures.
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PRD73,014516(2006) Y.Chen et al

_ VIt is the first time resonant structures
12 0 m— are observed in the 2.4 GeV/c2 region,
N _ it IS interesting since: J - -
T i
3+ — 3 e LQCD predicts that the lowest lying
8 | - 3 S pseudoscalar glueball: around 2.4 GeV/c?.
_.I+-_ g
LO 6 i 2++—O — EO
12 Jhy-->ynmn' decay is a good channel
4 1 O m— for finding 0-* glueballs.
0+ 2560(35)(120) | , v'N f X(2120)/X(2370
21 2+*: 2390(30)(120) ature of X(2120)X(2370)
pseudoscalar glueball ?
0 . . . . 0 n/m’ excited states?
++ -+ +- --

o PRD83:114007,2011 (J.S. Yu, Z.-F. Sun, X. Liu, Q. zhao),
’gy‘ and more...
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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 Jy—oX, X—as (980)rT

w T | 980) —

Sul BESIIE S | o) 1) e () —0(%80) J/y—>onrnn,

= o} K T S ay(980) r'econs‘rr'uc‘red in nut

= 100f .”.u 3000f ."'-\_.. — ——
g o - 5 900f X(1870)]
oooG0f Lo ‘] W0F & . — B n(1405)

% 400; .-' - 800 — 7.26 —
5 ok " 2 700 [f(1285) st v
b5 10 12 14 16 15 20 27 24 b6 o5 1‘0 1214 16 15 20 72% 600 |- \ __________

M(nr*7) /c?) nmt) /) s500f v e
BESIII prellmlnary o 400} T =
S T I S E R 5 1
E 383: “ m’i’ s00f ( ) ”;i +++' 1 200} gy
= i n ] # - > -
Ei g& :r%” m E N JM‘ ' N ]
PEbe I \ o o ‘ 12 14 16 18 20 22
= 3 ' ._ Sk .. ”u' .
S ol T I M, p+n— (GeV /c?)
() it S ——————— 0 L
O 10 12 14 1A 1R 20 22 24 nR 10 17 14 I{' ]R 7ﬂ 7') 24
 M(ay(980)1))  M(nm'm) non-ag(980) BR(I/y—wX, X— at (980) 7T )
W
Identification Resonance | Mass (MeV/¢?) Width (MeV/c?) \Branch ratio (10~%)
8&?)()1870): - f1(1285) |1285.1 £ 10055 22.04£3.1570 N\ 1.25+£0.1075 5,
) E +2.8 +0.1 +0.21
It is X(1835)? ; n(1405) [1399.8 £2.2757 528 £7.67 -, 1.89+0.217 35
Need PWAI - X(1870) [1877.3£6.370 57 = 1277 50 £ 0. 26+8 gg ¢
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New results on n'—»3n in J/y—>ynnn |

BUUE— ﬂ BESIII preliminary 160 43E$III preliminary,

800F
700F
600F  :
500 1 J/y—>ynnd
400E :

300F
200F
100 F

fe 0o ooE T TTTroE T 0.860.86 0.9 0.020.940.960.96 T 102104
M(rc'tr®)/(GeV/c?) M(nnn)/(GeV/c?)
ellmmar'y results:

z ,fBrr(n — atr ') = (3.83 4+ 0.15(stat.) £+ 0.39(sys.)) x 1077
| PDG2010:  (3.6*11 54)x10-3 (2009 CLEO-c)

L Br(y — 37°) = (3.56 £ 0.22(stat.) £ 0.34(sys.)) x 1073
8 PD62010: (1.68+0.22)x10-3 (1984: GAM2)

BESIII

7070

Events/(0.01GeV/c?)
Events/(0.01GeV/c?)




*! Preliminary resuh‘s on N* baryon in y'—npp decay E

\ BESIII = Dalitz plot T Dalitz plot

data b, Afull PWA s
i of: performed.
N-z% : 23_ Ranhnmiinin Background
g S RS clean!

1 I nbin = 087087064524
— Data
= ||l¢ Integration

[+ { nbin = 1.65038499388 5)
i

N(1535)

Mass:
1.5247220> 2 O kevic?
Width:

+0.027+0.061
0.130 5027 0.0f3eV

SR mepn) M(pp)

Br‘(\|! —>‘qu) (6.6J_r0.2J_rO.6)><10 5 Br(y'—>N(1535)p)xBr(N(1535)—>pn+c.c.)
_ = 5.5+0.3+7.4 ><10—5
§ -0.3-1.1

BESIII

‘____'L_dr_.._' ’L_.__IL..J..,..L__..L
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Latest results on

charmonium spectroscor



PRL104, 132002 (2010)

Study isospin forbidden transition

B(¥' — 7°h.)

Measure as well the E1 transition

B(he — yne)

- Hyperfine splitting of the 1P states
~ (spin-spin interaction term):

38

2Mo

3.6

MASS [GeV/c?]
o
i,

3.2

3.0

M(h(1P)) — <M(}cy(1P))>(spin-weighted)

BESIII

Property of h, (1p1)

o
Xea(13P2)
S
B Xco{13Pg)
Y
JAP(1354)
[ | ne(11S0)
0+ 1— 1+~ 0= 1= 2+




Observation of h,

PRL1U4, 1352002 (2U1U)

Events/1MeV /c?

_EEEEE_ &

in inclusive modes =

4000 £

3500
3000
2500 ¢
2000 ¢

1500

g

—_—

Tag the E1 photon, yields:

----- E1 photon tagged (2S) — 7%h) x B(hc — y1c)

=(4.58 £0.40 £ 0.50) x 104
(consistent with CLEO-c)

Inclusive analysis provides:

B(y(2S) — nth,) (first measurement)
=(84x13+x1.0)x 10

Combining the two results:

B(he — Y1) = (543 £6.7 £52)%

(first measurement)

Natural width of he:

sl TR 50

I'(h.) = 0.73 £ 0.45 + 0.28 MeV /c”

(first measurement)

Hyperfine splitting:

3 35 35
n” recoil mass (GeV/c?)

BESIII

AMy; = —0.10 £ 0.13 £ 0.18 MeV /¢

(consistent with zero)
24




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

16 Decay modes BR(n. —X)
y'—=>n°he, he—1mc, i i
Nc is reconstructed Me ~mPP” i
exclusively with g 20} e
n. —2K*2K- ~0.16%
16 decay modes p—— oo
N, —~3(n*7) ~1.50%
n. ~ KK 2(n'n) ~0.71%
Black from PDG2010, N —kkno ~1.17%
blue from estimation of y'—>mc [, oo ~0.18%
ne —~ k.kp; ~2.33%
N —kKk3n ~2.40%
Ne TN N Yy ~3.27%
n. —k'kn ~0.57%
Ne —2(m)n ~2.70%
N, —~mnond ~2.40%
N — 2(m+n)ndnd ~11.0%

BESIII

e

- - - — ‘”r e '  Baausde  mosns
—— LM«.«L‘ ————— L S .—--JL—--..- .-..45‘.‘- ‘—JL FESESRESIONS | SRTEI WSS ¢L e oot b o ——;L-—.—.‘L _.ﬁ-ok.__.-L—.“..t---JL —.._4[_,.



11:0 recon mass in h 9ync N.2X, H

> &F > > -
3 ! £ £ Sum of ©° recoil mass
2 o B b Zo B
g ‘. . % “WEBESIII Preliminary
r S 180__

i 7 2
: - 2 T £ *
2, < = ._|‘||l L pily = -

(\: Rl |lii|ﬂl||lin|||m|\|m il P n

\ T 5 394 l .
| N F z =
: . B 3o F
£ § g ! g .

1 2;.4 5

9.48 350 332 3.54 3.56

T e M(x" recoil mass) (GeV/c'

rvenis/i ¥Viey
Events/1 MeV
Events/l1 MeV
w B B4 oE

Events/1 MeV
= 5 os & o=

Consistent with BESIII inclusive
esults): results PRL104,132002(2010)

M(h) 3525 31+0.11 ,)%0.15,) MeV/c? CLEO_c exlusive results ]
r'(h,) = 0.70%0. 28(stat):|:0 25(Sys) MeV M(h.)=3525.21%+0.27£0.14 MeV/c

) N = 136414
N = 832%35 PRL101, 182003(2008)
x2/d of = 32/46 26
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BESIII
preliminar

-

KKTE

(Ge\r’!c )

BESIII
preliminary

07 28 29

K K3T

" mass: 2984 410.5,,410.6,, MeV/c?
width: 30.5+1.0,,,,+0.9;,, MeV
2.3510. Osm +0. 04sys rad

._“_d[_ B 50| S | S

— -.L.-.-“ 'L.. ———— b s

(GeV/c?)

_45--..05
1r

— -;L,.-

200 \ BESIII
150 preliminary
100
50
?2_7 2.8 29 3 31 3.2
o (GeV/cT)
300
250 BESIII
200 preliminary
150
100
S50
?2 7 2.8 29 3 31 3.2

_o (GeV/c?)

Nc resonance parameters from v’ —>YNc

BESIII
preliminar)

1:1:11

(GeV/c?)

—y
4]
=

50

29

BESIII
preliminary

My (GeV/c?)
S ‘,.. f|t with BW by considering the interference between n. and

, as well as the energy dependence of phase space:

o: relative phase between n, decay

BESIII

| Baaede mosnes | nuwe

...‘..-L- I | ESHE | S

and non-resonant component under
the signal region by assuming all
non-n. is O, and an universal phase
for dlffer'en‘r modes is used.
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Comparlson of the mass and W|dth for ch

T | T T T | T T T T T T T T | T I
= Belle yy Belle yy
CLEO yy CLEO yy
BaBar vy —®—— BaBaryy
—O— CLEOc JIy —O— CLEOc J/y
(stat.only) (stat.only)
—— BESIIy’ BESIIIy’
e.
| | | | | | | 1 | | | | | | | | | 1 | | | | | | | 1 | | | | | | | | | | | | 1 1
2980 2982 2984 2986 2988 2990 2992 20 25 30 35 40
1, mass (MeV) n, width (MeV)

results include both stat. and syst. errors, which
st pr'ecision measurement, the interference between



Observatlon of nC(ZS) In y'—->1n.(2S5),n.(2S)>K K=

v [ | BESHIPIOIMINAY]
2 0E :fﬁi’f‘ngresﬂm =i M(n(25)) = (3638.542.3+1.0) MeV/c?
o T 1 N(n,(25)) =50.6+9.7
§ 107 —-QC(ZKS) ; _|; Statistical significance larger than 6.0s!
=/ NS X raround | oo
= - 1 | Br(y’2>n(2S)>yKsKr)
T < 4| =(2.9810.57,,1+0.48) X 10
s F TN \ +
- S| Lo \ 1
1= | /% \ Br(n.(2S)>KKn)=(1.9£0.4+1.1)%
55 35 36 36 37 From BABAR(PRD78,012006)
Moy, (GeV/c?)

3 .
(e x':IXSW(m) x damping(E,)) ® Gauss0, ) [Brr2>m (29))
o =(4.740.9,, £3.0,,)) X 10

e E(Q)
‘leﬂﬁaiELSItlon E,E, + (E, — Eg) CLEO-c: <7.6x10-* PRD81,052002(2010)
- Potential model: (0.1-6.2)x10-*
) f 12
) "-_-F_‘i'_f‘?_____'_"_‘E’-_Y__(_"_’?_'Z'E'_f’_‘{‘?!‘_‘!f_?f’-_)__ PRL89,162002(2002)

BESIII
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Evidence for y' decays into yx and yn

PRL105, 261801(2010)
‘ P(2S) —yn ,
P(28) — v

111(25) - ?nﬂ -

= (First Observation) (First Observation) ”
o 10 - : : - - - : .
= -0
S~ 40
> Y |
< 20 + P ]
strange N ol 4 60
ﬂEplEtiDn! 008 01 01% 0. UZs O
4 30 :u.‘:‘- Mass (GeV /¢?)
=
ob
} " "
= ﬂ(:-.a u_ls 06 s 0.85 09 095 1 1.05
Mass (GeV /c?) Mass (GeV /c?) %105
BR (10— BESIII Combined BESIII  PDG10
v —y yarl 158 +0.40+0.13 1.58+0.40+0.13 <5
V' o yp(rtrtx®) | 1.78 £0.72+£0.17 |
W — np(r°7°7®) | 1.07+065+0.08 1.38+048+009 <2 |
Vv — Tnigﬁﬂl{?r"'?r"'n) 205t |
U ooy | 120338 126+ 3+ 8 121+8

BESIII



Some surprises

PRL105, 261801(2010)

; Y AVAVAVAVAVAVAVAVAVANRLY
Thp OO0000000 ———— , VS V(2S)  {OuTOn0000 ——— ,
' norn 1 norm
U evosnrs Ui BOOOB000———
Theory Experiment
CLEO-c B/ ) PRD79, 111101 (2009)
Br((cc)—yn) "R _ Y=
S\ — — : J/ v — n =211x£09) %
R(cz) Br((cc)—~n’) : / BUp—p) = :
. (consistent with other measurements
LO_pQCD - of n-n’ mixing angle and LO-pQCD)
U . BESIII
- Ry = B(W(zs)_’y’{) = (110 £ 038 + 0.07) %
Ry, >~ Ry Bw(2S) —> 1)

(consistent with upper limit from CLEO-c¢)

PRP 112,173 (1984)
=l Ry << Ryy

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

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

BESIII
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® 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—onnan.

* ® The first observation of 1(2S) in y'—->m.(25) decay.
| ‘,‘ecision measurements of 1.(1S) parameters in y'—>yn(1S).

\We exn é:_,t rich physics results in the coming years
ol IT!,
b
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1 10-60-0102
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1 10-50-0102

v(4040

2011: y(3770) &

1 10-p0-0102
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Integrated luminosity: Jan. 2009- June 3 2011
about 4.0 fb! @ different energies

. - NOTe increase in slopes!
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2009: y' & J/y

10-10-6002

Note that luminosity is lower at J/v,
~and machine is optimal near y(3770)
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PWA projections in? v~ 7P

Fit pp mass threshold structure with pure FSI effect

.4'—'\ T 4—'\ [T T T | T T T | T T T | T T T} 4-\ F T T |
2 700f  chi2/nbin=34.1 93955 2 SO0F" chi2/nbin—11.420826 2800 chi2/nbin=12.6 3207
> 1 =700} 1 &700f ]
2600 X 1 2 b | 870
e (pP) 1 = 1 = r #
2500 :hi' —0*PS 1 E 8-600: —
= 2 f,(2100) 1 = i
z [ # £500f ]
S400f _L(1970) g E
=t 1 =400} .
; 1 300f ]
1 200f :
1 100f .
00 01 02 03 1.4 16 1.8 2.0 1.4 1.6 1.8 20
M -2m(GeV/c?) M, (GeV/c?) M, (GeV/c?)

ard to fit the pp threshold structure with
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PWA results (without FSI) of Iy _”/ PP‘

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

X (pp) 0" | 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
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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) ", (syst)) x10°
= Consistent with BESII and BESIII publlshed results without

g o "o J]
F J/y—ypp 3 6.,+ v v (7 PP)
e S sof|l

2 § e {' H’ { 5
‘E E 30 : 4 h .-;ul' it

i w & o ¢leldl 5_.»--*. 24 ]

=1859’) ] & 2 e e

M — 1859 (sa0) & (sysOMeVIC? ., BESIH [y 1861, (otat) L (sysMevic? |_BESIII
2 ’ 020 025 030

I' <30MeV/c® @90%C.L. ’2rén (Gg\'/% I <38MeV/c* @90%C.L. |-2m(GeV/c?)

By - yX(pp)B(X(pP) > pP)[ °
=(7.0+0. 4(stat)+19(syst)) x10™

3

Chinese Physics C 34:421, 2010 38
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* Significance
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PWA results (without FSI) of ¥ 27 pﬁ“

of X(pp) is > 100.

 The production ratio R:

* Events/(0.01GeV/c?)

- T L S )

20

35§
30f
25

15

_ _BW o yX(PP) _ (4 80+ 0.47(star) "
- B(J/y — yX(pp))

Itis suppressed compared W|th ”12% rule”.

b e

(Syst))%

chi2/nbin=0.954394
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@y (3770) with 420pb-*first clean single tagging sample:

12000 ' ' —
10000 BESIII -
8000F Preliminary E
6000 -
4000F | DO K7t .
20001 -
0752 1.86 1.88
9000F ' . . =
8000 BEg]|| E
7000 Prelimi E
sooor. P reliminary :
5000: E
4000F E
3000 =
E 0 ]
20005 D> Knnn .
1000F E
0781 1.86
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10000
2 2
80005 BC \/Ebeam | pD |
6000
a0 | DT2Knn Resolution:
2000F- 1.3 MeV
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1.84 1.86 188 odes:
w00 % 7 1.9MeV for modes
- BESIII with one m°.
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