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BESIlI @ BEPC
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BESIT data samples in this talk

Data BESII CLEOc
J/\V 58 M --
v’ 14 M 25 M

T will talk about -

Y(2175)
n(2225)>¢¢
X(1440)~>KKn

v’ radiative decays

BESIII (See Jia-Wen Zhang's talk) .




The Y(2175)

Babar measured ete'— ¢m*n- and <|>f0(980)
observed the Y(2175)—> ¢f,(980).
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described in the text.
FIG. 11: The ete™ — a#ntx™ cross section as a funetion of

the effective e’ ™ c.m. energy. M — 2175 i 10 Mev

Phys. Rev. D 76, 012008 (2007) ['=58 = 16 MeV 5



Y(2175) in Iy >n6f,(980)

Final states:

EVENTS/(10MeV/c”)

n=>7y, $>KK, 1,(980) >t
58 M J/y decays
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Define n, ¢, f,(980) signal
regions and sideband regions.
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Y(2175) in Iy >n6f,(980)

Clear enhancement at around 2.2
GeV In ¢f,(980) invariant mass,
band shows in Dalitz plot.

About 50% background!

—
N

2 |
IS
I

—
=]
T T T T T

un
T T T T
(O8]
|

M*(nf,(980)) (GeV/c”)

EVENTS/(20MeV/c?)

oL ETRNRR | ANTTRITIRTRINY AT A
1.9 20 23 24 . 25 26

" M(f,(980)) (GeV/cY) Lo

2 25 3 35 4 4.5 5

M’(mo) (GeV/c?)




N
o

EVENTS/(20MeV/c?)

EVENTS/(20MeV/c?)

Y(2175) in Iy >nof,(980)

Simultaneous fit to signal and
sideband events with BW+p3
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M =2186 £ 10 &= 6 MeV
[=65 £ 23 = 17 MeV

B(J/y=2>nY-2>1¢f,(980)=> nonm)
Mot Geved” =(3.23 + 0.75 + 0.73)x10*

1 Nature of the Y?

) Very likely it is an excited ¢ state,
— Y-2>¢f,(980) is an OZI allowed decay.

e o iSoy Boved™ = arXiv: 0712.1143; PRL100, 102003 (3008)



n(2225) in Iy > vdd

n(2225) 16(FC) = ot )

OMITTED FROM SUMMARY TABLE

Seen in J/i' — ~ydd. Needs confirmation.

n(2225) MASS

TECN  COMMENT

VALUE (MeV) DOCUMENT ID
2220+18 OUR AVERAGE
2230+£25+15 BAI 90B
2214+20413 BAI 90B

e o ¢ We do not use the following data for averages, fits,

~ 2220 BISELLO 86B

MRK3 J/i —
~KTK—K+tK—
MRK3 J/i —
o te+ e — 10 10
KT K KS KL
limits, etc. o & »
DM2  J/jw —
~KTK—KtK—

n(2225) WIDTH

VALUE (MeV) DOCUMENT D

TECN  COMMENT

1501300 +60 BAI 90B

e o ¢ We do not use the following data for averages, fits,

~ 80 BISELLO 868

MRK3 J/i —
~KTK—KtK—

limits, etc. o & »

DM2  J/jw —
~KtK—KtK—

n(2225) REFERENCES

BAl 0B PRL 65 1300 Z. Bai et al
BISELLO g86B PL B170 204 0. Bissllo et al.

(Mark 11l Collab.)
(DM2 Collab.)

W.-M. Yao et al (Particle Data Group), J. Phys. G 33, 1 (2006} and 2007 partial update for edition 2008 (URL: http://pdg.Ibl.gov)

Marklll, PRL65 (1990)
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FIG. 2. The observed ¢¢ invariant-mass spectra from (a)
J/y— yK*K “K*K™ and (b) J/y— yK*K “KIK/; (c),(d)
the corresponding ¢¢ invariant-mass spectra after efficiency
correction. Shaded histograms show background estimates;
dashed curves show detection efficiencies denoted by e; solid
curves show fits described in the text.
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n(2225) in Iy > vdd

Final states:
0,2 KK, ¢,2 KK, (K27, K Is missing) 2C-fit is applied.
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signal region.
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Signal and

n(2225) in Jhy = v
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Entries / 0.02 (GeV/c?)

n(2225) in Iy > vdd

Signal Is very different from phase space
distribution, enhancement close to threshold.
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n(2225) in Iy = voo

Fit with a pseudoscalar state Is better than scalar or tensor.
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n(2225) in Jy =2 yod
Resonance parameters of a pseudoscalar:
M= 2.24%00,"00, GEV
'=0.19+0.03'°% GeV

B(J /v — yn(2225))B(17(2225) — y¢¢)
= (4.4+0.4+0.8)x10™*

In good agreement with Mark-111 measurement.

arxiv: 0801.3885; PLB (in press) y



E£/1(1440), 1(1405), n(1475)

One structure near 1.44 GeV, may due to two states,

one couples to a(980)r and KK, the other couples
to K'K.

Mass and width are not well measured.

Radial excited n or n’ state? Pseudoscalar glueball?
BES measurements:

JI\
JI\
JI\

27X (1440)-> vy KKn, y N
2> o/ X(1440)2> o/p KKn (this talk)

2> o/ X(1440)-> o/dp nnr

15



X(1440) in Jy 2 o+KKm

 Final states: o> n*nn’, KKn=K.Kr

O
N
O

m(r*n yy) (GeV/c?)
Events/(10MeV/c?)
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m(KKn) (GeV/c?) m(KeKm) (GeV/c?)
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X(1440) in Jy 2 o+KKm

e Final states: o> ', KKn=K*K-rt"
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m(K*K™) (GeV/c?)

X(1440) in Jy 2 ¢+KKn
» Final states: 2> K'K-, KKn=K.Km
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X(1440) in Jy 2 ¢+KKr

e Final states: $2>K*K-, KKn=K*K-7tY
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X(1440) in Jy =2 o/p+KKn

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

I/ — wX(1440) J /1 — wX(1440)
(X— KK*7 +cc) X — KK~ )
M = 1437.6 + 3.2 MeV/c? M = 14459 + 5.7 MeV/(?
[ =48.9 % 9.0 MeV/c? =342+ 185 MeV/c?

B(J/ — 0X(1440) = wK3K* 7~ + c.c.) = (4.86 = 0.69 = 0.81) X 107
B(J/ — 0X(1440) — wK*K ') = (1.92 £ 0.57 = 0.38) X 10
B(J/i — $X(1440) = ¢KOK "7~ + c.c.) <1.93 X 107 (90% C.L.)
B(J/i — $X(1440) — ¢K+K-wﬂ) <171 X107 (90% C.L.)

 B(wX)/B(¢pX)>20!
e X(1440) couples to & much stronger than to ¢
=> It has large nnbar component
o Search for final states with nnbar. PRD77, 032005 3008)



v’ radiative decays

Only limited modes measured by BESI

— o, [PRD58, 097101 (1998)]
~ vKK,yrnr  [PRD67, 032004 (2003)]

Try to measure more modes

By’ 27+X)

— 2-prong: m*n, K*K-, ppbar, nn*mn

— 4-prong:2(rn*n), KK, ntnppbar, 2(K*K), KiK*n+c.c.
— 6-prong: 3(w*n), 2(ntn ) K*K-

Published In

— PRL99, 011802 (2007)
— PRD74, 072001 (2006)

21



Observation of '’ radiative decays

e Expected 1% BR, but only 0.05% observed.

» Potential channels for hadron spectroscopy study, including search for non-ggbar
states, provided statistics Is enough (BESIII?).

e ~0.1% more observed in this analysis.

Mode BR (x10) ¥PP -J 1 *
2 T Thodg _
[M<2.9 GeV/c?] 1 +:1 hE L

Y pp-bar 29+04+04 B e

e B L VIV I T AN
’ 3 | 5
Y1 126 +29+15 = | Bl oLl S |
y 2(n*) 39.6+2.8+50 Jof T T =]
Y KsK'm+c.c. 25.6 +3.6 3.6 :é T 5 |
y Tt KHK- 19.1+2.7 +4.3 Py ) :_ 1
vy wrppbar 28+1.2+0.7 L e | i
Y 2(K*K?) <4.0 2o % B
y 3(n*m) <17 oL T |
2(mt ) KHK- <22 =

i) PRL99, 011802 (2007)




v’ 2yt and yKTK-

DIII|III|III|III|III|III|III|III|III|III|

: 0710.2324

Mode BR (x10°) 2
vf,(1270)> yn* 22+ 142 £ o
vfo(1500)> yr 15+ 0709, e
11o(1710)> yr'n 2440608 -
v4(2050)> yn'n 28409408 an
v,(2200)> yr*n 4.6 4105 o0
7F,(1270)> yK*K- 1.9 + 0.6 *10,
vF'5(1525)> YK*K- 0.69 & 0.44 *041 0
vfo(1710)> YK*K- 3.1+ 0641

 Fit with incoherent BWs E
e ISR produced p and ¢ consistent with % 50

prediction

E
s

vf,(1270)=> yn*n~ helicity amplitudes

(2]
a

Positive solution
x=0.20+0.09 +0.25

Negative solution
xr=—0.264+0.09 £0.24

[, ]
a

1

y = —0.26 £0.08£0.05 y = —0.25 £ 0.09 £ 0.06 e
pstat — 0.53 pstat = —0.43 JIy: x=0.89 4
pS’yS — 0.44 psyg — _0.41

y=0.46




Summary

@ Observation of Y(2175) in J/y decays.

@ Measurement of n(2225) resonance parameters.
@ X(1440) production with an o or a ¢.

@ Observation of new y' radiative decay modes.

@ More and better results are expected from
BESIIT in the near future (J. W. Zhang's talk).
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Summary

@ Observation of Y(2175) in J/y decays.

@ Measurement of n(2225) resonance parameters.
@ X(1440) production with an o or a ¢.

@ Observation of new y' radiative decay modes.

@ More and better results are expected from
BESIIT in the near future (J. W. Zhang's talk).

Thanks a lot !



