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New Resonances

— Tentatively assigned to Charmonium states :

he 1P (CLEO) (25) — 7°ho(yn.)
X(3943) 772/(315()(65)) ? (Belle) recoil on J/p inete”
Y (3940) x.,(2°Pi(cc))? (Belle) B— (Jww)k
7(3930)  \'o(23Ps(cc))? (Belle) vy — DB

— Certainly not Charmonium states (What are they ?) :

X(3872) (Belle)
Y (4260) (BaBar)
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$(28) — mhe(yne)
3.08 x 10° 9(2S) decays.

Exclusive Inclusive

> Generic ¢} (b)
- 1 300
o & -
E 3 E 200
C C: i
> g { 100

o bkt 1 o

340 3.46 3.52 3.00 3.52 3.54

o M(h.) = 3524.4 £ 0.6(stat) + 0.4(syst) MeV
o M(3P;) — M(1Py) = 1.0 & 0.6(stat) £ 0.4(syst) MeV

CLEOC PRL 95, 102003 (2005)
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X(8943) : ete” — JhH X

D>
Double charmonium production 350 fb™' hep-ex/0507019 (LP 2005)

M = 3943 = 6 £ 6 MeV
['=15.4410.1 MeV.

BR(X — DD*) = 96145 + 22%,

e
BR(X — DD) < 41% (90% CL), N, fwww

N/20 MeV/c?
—

n =] =]
o tn o
|

25

and BR(X — wJ/v) < 26% (90% CL). W,JWW

45
Fle::nll Massum Gewcﬂ

Possibly 31Sy(cc) 0!’ state

Test vy — DD*

(S. Godfrey FPCP 2006, hep-ph/0605152)
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B — Y(3940)K, Y (3940) — Jhbmrm’

<2 > 80 253 fb! PRL 94, 182002 (2005)
| [ T | I | I

o M =3943 £ 11 + 13MeV 30 | B) i
o I' =87 +£22+26MeV. I |
e not yet seen in Y — DD or DD*. I I
20 =
& #
0 -

3880 4080 4280

M(wJhy) (MeV)
X~ state (23P(cc))

Test : | see DD*, don't see DD | .. (Godfrey). but B’s ...
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vy — Z(3930) — DD

vy — DD : JPC =0+, 2+

M = 3929 &+ 5 £+ 2 MeV
['=29 £ 10 & 2 MeV

- Bpp = 0.18 £ 0.05 4 0.03 keV.

DD angular distrib. consistent with J = 2.

Probably x’, state (25P5(cc))

Test : exclude x’,, by

D>
<o

BELLE

observing DD*

305 fp—!

18

—
Luil

—
=

Number of events/10 Me\/c2

£

o

—.
na
T T

|

Belle PRL 96, 082003 (20086)

Na [

]

1] e q
M(DD) GeV

&T

i |||!Iﬂi:|l||:'-§”l:' !“ﬂl i

4.2

(DD*/DD = 1/3 for ') (Godfrey)

|
L
I
+

PRL 96, 082003 (2006)

y/-
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120 0" o0
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of gl e o
X(3943) w(3770) Xaaro) 2l 30:
O ; = T = il T "
o c e Z'C1 e
31 4
'1'1'" J/Y —
r . experiment
— B 0
6 — DL ——
CP-PACS —=—
5 F Columbia
hybrids .
4 - glueballs m—
\JPC 0'+ 1“ 1+- U++ 1++ 2++ 2-+ 2“ 3“ 3+- 3++EXD-“G

Fig. 2.

3s, 'P, %P, %P, °P, 'D, ®D, °D; 'F; °F; na.

“Charmonia from lattice QCD”

. overlayed with the experimental spectrum.

1.5

The quenched charmonium spectrum {Columbiag, CP-PACS? 15 glueballs"l and spin-exotic
ce-glue hybrids?

G. Bali hep-lat/0608004
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X(3872)

Denis Bernard I-/I/{L 15-17 juin 2007 GDR LQCD, LAL Orsay. 8



X (3872) Observation

o Discovered by Belle in B — K X (3872), X(3872) — Jhpntn~
e Confirmed by BaBar,
e Also seen in inclusive production in pp by DO, CDF.

Belle BaBar CDF DO
30 T (de | T I
[ | [4']
i | 3000TGpr W 1200 © 800-D@ X(3872)
= B 7] 1300 % i
3 i . 2500 1200 = —
8 20 — = « 1100 S 600~
g - ] %2000’ 1000 e [ o
£ - — = @ 2
f i | z 900 Q@ i 3 2w
i ) 21500 380 385 390 3.95 § 400 2
10 3 - . g
= 1000 ] | g 10000
3 b
+ (@] 0 200_ :'_. g‘
] 5001 ’ : ] 29 3 31 32 33
| | . M. (Gevic®)
; 0 L L 0 . . . . . . Ot
_— L 3.65 3.70 3.75 3.80 3.85 3.90 3.95 4.00 06 07 08 0.

I oL2 9 1
e ™ g 3.85 3.9 Jyn'm Mass (GeV/c?) M =M, (GeVic)

B
z PRLI1 :262001,2003

PR.D71 :071103,2005 PRL93 :072001,2004 PRL93 :162002,2004
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X (3872) Mass : 2005

D°D™ Threshold «— Threshold «——
Belle PRL 91, 262001 (2003)
[hep-ex/0309032]
CDF 1l PRL 93, 072001 (2004)
[hep-ex/0312021]
DO | IPRL 93, 162002 (2004)
[hep-ex/0405004]
BaBar PRD 71, 071103 (2005)
[hep-ex/0406022]
. | i | j | | \ i | . A . | | | A
3865 3870 3875 3880

X(3872) Mass (MeV/c?)

e m = 3871.94 0.5MeV/c? (DYD* threshold is at 3871.3 + 1.0 MeV/c?) PDG04

o MX(3872) — MDOD*O = 0.6+ 1.1 1\/16\/’/(32

e Narrow I' < 2.3MeV @ 90 % CL. (Belle) < 4.1 MeV (BaBar)

y/-
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X (3872) Mass and CLEO’s D" Mass

U (3770) — DD, DY — K%, (7t 77 )(KT K7)

e Very small background 50 | b°
T 1 B
o DY K2, ¢, have small momenta ggg
o DY mass calibrated by K2, ¢ mass. E'zo i
510 f
‘ 0 B -
1.82 1.84 1.86 .88
MK, 0) GeV
CLEO PRELIMINARY T. Skwarnicki @ ICHEP 06.

o 1864.85 & 0.15 & 0.20 MeV/c?
o 1864.5 & 0.40 MeV/c* PDG'06 fit
o 1864.1 4 1.00 MeV/c? PDG'06 average

MX(3872) — 3871.2+£0.5 1\/16\//62 PDG'06
MX(3872) — MDOD*O — 0.14+1.0 MGV/C2 PDG'06

~0.4£0.7MeV/c? | PDG'06+CLEO
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X (3872) : Branching Fraction

3940

—

D W B
———

Events / ( 5 MeV/c")

[
=

38 385 39 305 4
mUAYTR) (GeV/c)

(13.1 £2.44+1.3) x 107°.

30
gy =2
% 20 I
= 12
10 /1)
[ I
= | |
S 10
L i !
TP ETLASLL SRR LA LA AN
0 -8 - ! ]
3800 3820 3840 3860 3880 3900 3920
M(z" " Jiy) (MeV)
Ly =
ol 256 fb~' hep-ex/0505038 (LP 2005)
211 fb~'  PRD 73 011101(R) 2006

(8.5+2.3+0.8) x 10°°

o B(B— KX)x B(X — ntr=Jhp) = (10.5 + 1.8) x 107C.

Denis Bernard

y/-
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X (3872) : Search for a Charged Partner
If X (3872) is isospin 1, then B(B — KX*) ~ 2B(B — KX")

X(3872) X(3872)

R

3.8 385 3.9 '3.;95 3.8 385 39 '3.;95
m(J/yrn?) (GeV/ic) m(J/yrn?) (GeV/c))

o
-

Events/10 MeV/c®
oo 338 8 &
 —
Events/10 MeV/c?
o

BB — XK, X~ — Jiyr %) <54x107°% ©90% C.L.
B(B~ — X K° X~ — Jpnm% <22 x107°

212 fb~'  No signal observed | I #1| Phys.Rev.D71 :031501,2005
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20

Events/bin

256 fb—!

Implies

Observation of X (3872) — J/p~y
B — X(3872)K, X(3872) — Jfb~

.
AR
.-"II I"'-,
/N
__.!__._ _,__H:*/J “h-._..l_._._..._-_-__._. _._'_
— "
3736 3928 4120
M(yw/y) (MeV)

Cx(3s72) = +1

No X~ seen = Ix(3g72) # 1
Cirtny=—1 = 17 )odd

1(™"77) odd indicates P-wave, i.e. 0

Check :

X — Jhp 07 forbiden.

Signal Events / (10 MeV/c?)

v 4

hep-ex/0505037 , W'

=
I | | | ]
|

=
1 T T 1

II3.?IIII3.8IIII3.9I‘II4'III4.1
mcE(GeV:‘cz)

260fb~! PRD 74 :071101,2006

= I(W+7T—) = 1,P(7T+7T—) = —1

Denis Bernard

y/-
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X (3872) : wrn~ Invariant Mass Distribution

events/10 MeV

Dipion mass consistent with p* — 777~

= hep-ex/0505038

|_Swave J/y-p

o| | ..
____________ Y -Pwave J/y—p

0.60 0.70 0.80
M(z'r) (GeV)

(Isospin violating again)

Events/ 50 MeV/c”

.

N E
W Phys. Rev. D 73, 011101(R) (2006)

h

10

(a) X(3872)

g

11

I

S-wave J/i)— p favored : | J* favored |over J~T

C.L. of ¥? =28% vs 0.1%

0.4

0.5

: again CX(3872) = +1

0.6 0.7

0.8

m_(GeV/c")

Px (3872) = +1

Denis Bernard

y/-

15-17 juin 2007

GDR LQCD, LAL Orsay.

15



Angular Analysis of X (3872) — Jhpntm™

In the limit where the X (3872), J/i) and p rest frames coincide dN/d(cos 6y,)
.2
SN ng.

15

- y2/dof = 34/9

10

.
r

=
o
=]

0.50 1.00
[cosO,, |

0T disfavored.

B
BELLE hep—eX/O505038
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Search for B — X (3872)K, X (3872) — DD’

() Y
= T~
*5m2v
SR S N -
q_\)/M
S BE 2|
X =
a N—
S 2 a1
S ARk
SD.mF(.A_..
S oR S| |
c £ 06 H| <
= s «| A
NQ 2wl d
c
o oo N
SRR
.. 5
+ 4+ £
LA T | e
o o o

0.07
hep-ex/0606055
17

GDR LQCD, LAL Orsay.

~0.0255 0.051
M(D’D°n%)-2M(D%)-M (") GeV,

0

271 disfavored

22) x 107,

15-17 juin 2007

27 +0.3170
6.4 o 414 fb~* Preliminary

(B — DDr°K) = (1.

D

BELLE

B




CDF 3D Angular Analysis

JPC | +2 prob.
1F7F | 27.8%

2+ | 258%

1 | 0.02%

ot | 5.510°F
1= | 3 Rdg—~
2-— | 3.8.10°°
31 | 3g10°®
g | g

ot | 1.190°
=t | 4 14058
o+ |[3510°Y7
/ ot | «1.10°20
b ot+|<110720
e Method checked on (2S) JF¢ =1~

e X(3872) : Only J¥¢ = 1%+ and 2" compatible with data!

o (Belle had “strongly disfavored 2~ assignment” (hep-ex/0505038))

TN

780 pb~* CDF Run Il Preliminary M. Kreps @ ICHEP 2006.

17T | left

Test:| 17T (3P;) — 2y vs 2= (1 D3y) — h.y | (Barnes, Godfrey PRD69 054008)
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X (3872) : Not a Charmonium Meson

1|: 17" is x.1/ (predicted at ~ 3950 MeV/c? X(3872) is too light!
4600 70,
[ 8,
4400
4200 2°D, L
3150_ f'Fz IIEIB_FEIS_F:{
g 4()[“1.- _;;;;;;;;EI_PI @ 22“
R — i, D, Pn, . 3872
= 3800 —_ rn, -
% gy —2
= 3600[- I'p, 13P1E
[ P,
3400 B
3300
i I's,
sooof IS

1 1 1 1 1 1 1 1 1 1
“—-l- 1—— l-|— 0++ 1-|—|- 2++ 2—|- FERETE 34— 3++ 4:44-
g PC
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Direct Measurement of B(B — XK™)

Inclusive Search on the Recoil : B — XK

e One reconstructed B (NN1)
e One selected K (NN2)

. . - o -
o K momentum computed in recoil B rest frame € »4—(9

?(HlU_ T T T T T T T T T T T T T T T T T T T T

6000

000

Events/1 MeV/c¢’

4000
3000

2000

1000

il IIII|IIII|IIII|IIII|IIII|IIII|IIII|

s
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Inclusive Searches : B —

XKT

Events/10 MeV/c

| I | I LTy —
Lo et et drrevligd

300

L
100F- VOV ka1l
?.:ll - l1I15Il | .LIZI - l1I25Il | l1I.3I . il35l N ILI4I - illﬁl - I1:.5

Kaon momentum (GeV/c)

e B(B— X(3872)K) = (0.54+1.4)107* < 3.2 x 1074
o B(X(3872) — Jhpmtn~) > 4.3% at 90% CL.

e | 2 |: Too large for an isospin violating decay (e.g. B(¢/(25) — J/=%) = 0.10 + 0.02%)

210 fb~! Phys.Rev.Lett.96 :052002,2006

Denis Bernard I-/I/(L 15-17 juin 2007 GDR LQCD, LAL Orsay. 21



Measuring Isospin Violation in X (3872) Decay

Observation of B — X (3872)(J/nTn~m?) K, consistent with
Isospin-conserving X (3872) — J/ijpw

()]
16 - -
- B 4
g i -]
s | : * { Z
LU . + ]
0+ ' ' |
| I + | | | + | | | + | | | | | ]
“0 605 730
M(r'mn") (MeV)
B(X(3872) — Jhpw) _ B(X(3872) — Jpprtr—n0)
B(X(3872) — Jibp) ~ B(X(3872) — Jjbntn—) 1.04+0.44+0.3
= 256 fb~* hep-ex /0505037

Denis Bernard I-/I/(L 15-17 juin 2007 GDR LQCD, LAL Orsay. 22



X (3872) : Interpretation ?

171 .. 4-quark models

e Diquark-antidiquark ; Maiani et al., PRD71 014028 (2005)

e 2 neutral states Xy = [cu] [cul, Xy = [cd] |ed],
e 2 charged states Xt = [cu] [ed], X~ = [ed] [cu]
o Neutral states produced in BY and B decays, | m(X,) — m(X,) ~ (7 & 2) MeV/c2.
e S-wave D? D*% molecule: 2
1P i
B 0

Braaten & Kusunoki, PRD 71 (2005) 074005 K
e using B — D DM K BF's, factorization, heavy quark and isospin symmetry.

o | BY — X(3872)K" Suppressed by 1 order of magn. wrt BT — X (3872)K "

They need the Dalitz plot analysis of B — D)D) K |

Swanson predicts R =~ 0.06 — 0.29. Phys.Rept.429 :243-305,2006

y/-
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X (3872) in Exclusive BT and B Decays

BT — X(3872)Kt 570 B0—>X(3872)K0 250
2 40f 5 12
:-'?40: E.-.-?'
%}30; §ID
=i " °
= 20} ! Zoe
= . E 4
2 10§ T
38 385 39 395 4 38 385 39 39 4

m(J/ynr) (GeV/ic) m(J/ymn) (GeV/c)
R=B"/Bt=0.50£0.30£0.05, 0.15< R < 1.34 at 90% CL

Am =2.7+£134+£0.2 MeV/c?> (mass resolution I' = 5.4 MeV/c?)
R : Molecule model in trouble?

Am : Di-Diquark model in trouble?
Need more statistics! oa,, ~ 0. 6MeV/02/\/£ ab™ op ~ 0. 17/\/£ ab™

[\"":\

211 fb~! PRD 73 011101(R) 2006

y/-
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R=0/+, Am, in Belle’s B — KX (3872) (D"Dz") ¢

414 fb! Preliminary hep-ex /0606055
Signal eB x 104 Nops sig, o B x10%

B — D'D7OK 2.1240.10 24.1+6.1 6.4  1.274 0.311)32
Bt — D'Dz°K+ 3.6240.14 17.4452 50 1.074+ 0.3177 33
BY — DYDz°K°  0.844+0.04 6.5£26 4.6 1.73+ 0.7075%;

e R compatible with 17171
o Am?7

y/-
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X (3872) B’s :

Let’s Go Inclusive Again!

Incl.
BaB: —e— DDbarn’
Belle = Jy '
pegiion: Jhyy
L1 I R R Ll L1
10" 10~ 10~ 10~
B(B — X(3872)K) = (0.5 £1.4) x 107* < 3.2 x 10~* (BaBar)
B(B — X (3872)K) x B(X(3872) — ntn~Jhp) = (10.5+£1.8) x 1075, (av)
B(B — X (3872)K)B(X(3872) — DDn®) = (1.27 £ 0.3179-22) x 10~* (Belle)
=

B(B — X(3872)K) ~ 2.x10~* (similar to factorization suppressed B — oK)

X (3872) — DDn° dominant?
4.3% < B(X(3872) — Jhpntn~) < 7.6%

Inclusive B(B — X (3872)K) should be detectable

o5 = 0.64x1074/,/L(ab™")

Due to DD7° possibly saturating the width, a D tag would help lower the BKG !

y/-

Denis Bernard 15-17 juin 2007

GDR LQCD, LAL Orsay. 26



Y(4260)

15-17 juin 2007
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A New 17~ Resonance Decaying to J/ipmm™
in Initial State Radiation Production
e Was searching for ete™ — X (3872)~, X (3872) — Jpntn~

e Found a new resonance m = 4259 & 8 MeV/c?, I’ = 88 & 23 MeV, > 8o
e (Y —we e)-B(YY = Japntr™) =55+ 1.017056V.

o 40 E 1l % Ba 1.8 & &1 %a & e
o ]
:;-’ B Jhy sidebands —
= | }
© 30 —
= [ )
3 | | -
g 20} A | -
“ :| l]‘ | | :
10L] -"|||”r il | |l I }l | .
i Hy = [] 4 | l l
[l gt T ﬂ“ W‘ﬁfi l“‘li"ru iJ
084 4z a4 46 48 5
m(n*m J/y) (GeV/c?) Detection of ISR ~ not required
{é
W 211fb~* Phys. Rev. Lett. 95, 142001 (2005)

y/-
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ISR Checks

o All events : Jap T~ system recoiling against mge.

b2
=
__||||l'|||||'||

Events / _0 1 GeV?c?
=

-

=
r||||

e Events with v reco’'ed (= 25%) : extensive checks.
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Confirmed by Belle, CLEQO

o E
= 30
: |
S 25 Prelim
a reliminary . ——
Ezuf— CLEO =
TR 6§F Preliminary '™
s |1 s 5 10 Y(4260)
' 1 o 4F
4 =t i
1“ - | ‘ ; : r 1 E 3 :_ 38 38 £ 42 44 48 4B 5 52
t N At T 2 LE
sk, T R |1;:;.;,,} @ 2
e e T T 1 = i
oL rambll it ' 0, it L A bt
45 S5 55 6 65 7 38 4 42 44 46 48 5 52
Mz JAy) (GeV/c?) M (n* -Jiv) (GeV)
553 fb~! Gk 13 fb~!
G. Majumber @ ICHEP 06. |. Shipsey @ ICHEP 06 and

PRL 96 :162003,2006

Denis Bernard I-/I/{L
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Search for Y (4260) — (2S)n"n~ in ISR Production

ete”™ — Y (4260)vrsr Detection of ISR ~ not required

Y (4260) — ¢ (2S)m T~
P(2S) — Jhpm T~

ci‘.-f F T T T 3 L 15 T - u)
> 4ok 1 = 2 60
w 40— -] ] ~
bl 1 & a) 2 ‘1 b)
3 30 E 1 S0 S
7 fos ] T = I
=i B ] g 0L 40F
O:': N ] ~ i
o 20— _ 2 i
: ] £ 4 ] -
- a 20F
" 1 1 L L L A- 1 g -n. .. - 7-‘7 0 "’u"'u& L i l- ||||||| 0
3.6 3.65 3.7 3.75 3.8 0.1  -0.05 0 0.05 - 05 0 0. 1
m(T I /y) (GeV/ic?) Ap* (GeV/c) cosf*

s
ié Preliminary 208 fb~* X. Lou @ ICHEP 06. (hep-ex/0610057)

Denis Bernard I-/I/{L
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Y (4260) — ¥(2S)n 7w~ in ISR Production

'?_‘:E _I 3 ' I | I _'
> .e
L r . * Data 7
g B -=== Y(4260) + BKG .
2 10— '3 = New resonance + BKG —
£ s [ BKG (non-y(2S)) 4
é 55
m2(mn)J/y) (GeVic?)
m = (4324 £ 24) MeV/c?, T’ = (172 £ 33) MeV (statistical errors only)

o .
Y. . D §

Preliminary 208 fb~ ! hep-ex/0610057

(mass range used in fit shorter than that used in X. Lou @ ICHEP 06)
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Y : One or Two States ?

D’+D,(2420)
— T Ip1ca/?
- My J/y average
o BaBar
’ CLEOc
Bl Belle Preliminary
wl(zs.) SEN'EIERT . L .Ba.Bﬁr P.mli].n (?;lila|t (;llll}_.-l)

i
4250 4275 4300 4325 4350 4375 4400 4425

m (MeV/c?)
m( MeV/c?) I'( MeV)
Jp T
4259 4+ 8717 88 £ 2318 > 80 BaBar
4283111 +4 70t £ 5 4.90  CLEOc
4295 £1:1 +4 133 +267,° > 7o  Belle Preliminary
Y(2S)m T

4324 + 24 172 £ 33 BaBar Preliminary (stat only)

Denis Bernard I-/I/{L 15-17 juin 2007 GDR LQCD, LAL Orsay. 33



cc Meson ¢ Bizarre

If 17—, should be produced directly in eTe™ collisions

R(y/s) = o(ete™ — hadrons)/o(ete™ — up)

R
7 B I | I | | I | | I |
B Iy h Jv ]
B (2S) ]
6 | + Markl b A ]
- + Mark |l + LGW A ‘ 1
- = Markll
= > DASP
o Crystal Ball
4 | + BES

PDG 04
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atr™ [m0nY

Direct Production in eTe™

Scan by CLEOc

Jiprta™  1lo
Jro7Y 510
0.0

Collision

=X Phys Rev.Lett.96 :162003,2006

sk (d) ]
e ' iy o(e'e’—nn Jiy) :
0r » %% gy ]
20F :
u: : _l+_ = '
37 3.8 TaTar a2
\‘5 (GE‘J)

7" seen as expected for S-wave dipion with [ £ 1

Kills x.1p° molecule model Liu et al.,

~ 2 confirms [ =0

Phys.Rev.D72 :054023,2005
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Search for Y (4260) — DD in ISR

D% and D* reconstructed in a series of 2 — 4 body decays.

Detection of ISR ~ not required

60 — =
~ F s | w
~.50 o _
U 40 - = :
o S 30
ESD — ?
E 20 £ 20
" i o | J‘ "0
0 E.,.| Ly .HM | 0 : '
-4 -2 0 2 4 3.8 4 4;2 4.4 4.6 4.8
MM?(D D) (GeV?/c*) m(D D) (CeV/c?)
__ B(Y(4260)—DD) -
= BOY(4360) = JJpnFr) < 7.6 at 95% C.L. (r &~ 500 for ¢(3770))
288.5 fb~! hep-ex/0607083 (ICHEP 06)
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Search B — Y K Decays

~ 80
L :
s -
o 60
= l
= 40
“ 20:
5 _
- i i
a . . . I , . . I
4 4.2 4.42
m(J/ynr) (GeV/ch)

o By = B(B~ — Y (4260)K~,Y (4260) — J/pntn™) = (2.0 £ 0.7 £ 0.2) x 107°.
< 2.9 x 107°@95%C.L.

e Not conclusive (3.10)

(7
o
k B

211fb~* Phys.Rev.D73 :011101,2006
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1=~ slots : S, D

Not a Charmonium Meson

4.4 - 1 E,L'.T_' W(4415) i 7

4.260 see T :

2 i o 17 mmma— y(4159) ]

4 0 : 1_ — 'F(m] nne:l---. —:

M [GeV] [ _ ]

3.8 - 1 ::==““‘1!{3?'?ﬂ] >
s — ' (3686) 10D

F O — 1" (3638) i

36¢ 2" %,(3556) ]

B 1 ey (3511) ]

34F 0" ===, (3415) N

3.2 ;

[ 1 TA(3007) 1

30 o 1,(2979) .

28 S P D F G

e T. Barnes, S. Godfrey and E. S. Swanson, Phys.Rev.D72

:054026,2005
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Glueball ?

If ggg, flavorblind decays (Zhu, Phys.Lett.B625 :212,2005)

e

~]
h
T
I

Events/().025 Ge“u’fci
Lh
=]

m(K*'K'm:*ifj (GeV/icY)
No : By L grtn- I, < 0.4 eV (90% C.L.) Detection of ISR ~ required
b
232 fb ! Preliminary (Moriond 2006).
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Other Models

o TetraQuark? (cs)(cs) predicts DY D > DD
— searches of DD, DD* in progress
L.Maiani et al. Phys.Rev.D72 :031502,2005
e An wy.1 Molecule?
- T(Y - xarTm 1) = T(Y — Japatn™)
- T(Y - Jyprta a) =T(Y — Jrtn™)/2
C.Z. Yuan, P. Wang, X.H. Mo, Phys.Lett.B634 :399-402,2006
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An Hybrid Meson ¢

ccg bound states, searched for for ages ... JPC = 17T is the lightest

TABLE I. Predicted 1~ " hybrid masses.

State mass (GeV) Model Ref.
H,.4 1.3-1.8 Bag model [19]
1.8-2.0 Flux tube model [11-14]
2.1-2.5 QCD sum rules (most after 1984) [26-28]
H. ~ 3.9 Adiabatic bag model [20]
4.2-4.5 Flux tube model [12-14]
4.1-5.3 QCD sum rules (most after 1984) [26-28]
4.19(3) =+ syst. HQLGT (23]

e Hybrids favored 2-body decay to (P = +,P = —) DD, D*D*, DD* suppressed
e Y Decays to DD;(2420) should dominate!!

Search for companions with other quantum numbers!
e T. Barnes, F. E. Close and E. S. Swanson, Phys.Rev.D52 :5242-5256,1995

o Kou, Pene, Phys.Lett.B631 :164-169,2005

Y(4260) on the (quenched) Lattice QCD : 17~ : m = 4.38 £ 0.15 GeV/c? ©
Xiang-Qian Luo, Yan Liu, Phys.Rev.D74 :034502,20006
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Spectroscopy : Charmonium / baryons)

B factories are yielding many results besides CKM Physics.

Today : A sample only :

Charmonium meson slots filling up (many tests still to be made)

Charmonium : A new revolution ?

X(3872) : 177 I might be Tetraquark ; Molecule ? diquark-antidiquark ?

Y(4260) : 1= | Hybrid ?

Stay tuned :

Data taking

Extension to other final states

will continue for the next years : much more to come!
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