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b—ccCsis a dominant process
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Brs~10* (inclusive)

B mesons are a good source for charm,
charmonium and other cc states
good place to carry out spectroscopy studies



An example : reconstruct BoKK K "

Beam —constrained mass :
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Energy difference :
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B-KK.K m" tosee n_(2S)
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X(3872) first observation S:K.Choi, S.Olsen et al

\ , ~ PRL91,262001(2003)
B-Kmn n J/y using 140fb™
: -~ 12000 — -
_ a) dota b) MC
300 |
3 w(2S)-Jlynm
= EDD; / |
E | 4000
100 X(3872)-»Jlynm
0.40 0.8D 1.20 0.40 D.8D 1.20
Mim* 1T - M{I*T) (GeV) Mim* T 1T - M{FT) (GeV)
N=357+6.8 (3872+0.6+0.5) MeV/c’~m,,+m,.,
Slgnlflcance 10.3 O [mD0+mD*0 = (3871.5510.44) MGV/CZ]
I'<2.3 MeV

X is narrow and doesn't decay to DD [PRL93, 051803 (2004 )]



X (3872)

confirmed by 3 other experiments
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Mass (GeV)

Isit a cC meson ?

3872 MeV
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Non observation of X(3872)—X_y decays
PRL91,262001(2003)

The radiative decays toX;y expected to be large for
some charmonium states... but not found

1o >
) 1 3 -
=12 ) 8 - E 8:
& 0 S _F -
= S S 7E
AL 3 - [
i 3 £ o
L e r
lg g:—lll H @ sH r'e
g 4 Hy
4 3 ]
25
2| FL
1
2 B2 304 306 300 308 3902 304 1906 LilLllll LLITI11L LLL 0:||||||||||||||||||||||||||||| i
mmmmmmmmmmmm .2 5.21 5.22 5.23 5.24 5.25 5.26 5.27 5.28 5.29 5.3 3.78 3.8 3.82 3.84 3.86 3.88 3.9 3.92 3.96
Mbc (GeV) Mchlc1gamm { eV}
( cl y) bc ( c2 y)

B(X-X_,y)/B(X->Jyn m)<0.9 at 90%CL X=y, expect>1.6
| potential/y'' Wigner-Eckart|

B(X-X_,y)/B(X-Jyn'n)<1.1 at 90%CL X=y, expect>3.5



cC assignment ?
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EV1dence for X(3872) - Jlyy hep- ex/0505037
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No obvious ccC assignment
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Angular analysis by Belle hep -ex/0505038

z

S— and D—waves possible but
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M. looks like a p

X(3872) yield per 20 MeV/c"

concentration — high M (" n) favouring X(3872)-pJ/y
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No obvious cC assignment
if JPC _ 1++
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threshold enhancement in DD
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...and BaBar this summer
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1 2 =490
1 D’=Dn’, D%

BR(B’-XK%)xBR(X—-D"’D") =(2.22+1.05+0.42)x107*
BR(B*-XK")xBR(X-D D% =(1.67+0.36+0.47)x10*

M, differs in D°D°r” and J/y "~ decays ? (~40)



Summer 2007 : update with 605 fb™*

Flow of the analysis:

o B-»y'K and B—-X(3872)K are reconstructed
at the same time (¢ '/X(3872)=J/yn' ', Jly—pu u ,e e’)
= utilize ¢ ' as a control sample as much as possible
(detector resolution )

> Require M, >(M;,, .. (M, +0.2GeV/c?)), efficient
to reduce combinatorial background

o Look at DeltaM =M., —M,.. distribution for B candidates
(|AE| < 30MeV and M, > 5.27GeV/c?)

o Enough stat to look at X(3872) in both B modes separately



B*—X(3872)K" and B’ - X(3872)K.
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First observation of B’-»X(3872)K.



B*—>X(3872)K* and B’>X(3872)K"

\ /7 \ /7

BR(B’->X(3872)K")
BR(B"—X(3872)K")

charged and neutral B mesons decay into X(3872)
with comparable branching fraction

o R = =0.94+0.24+0.10

o §M, = M(X from B")-M(X from B°)
=(0.22+0.90+0.27) MeV/c’

No mass splitting signature



Possible interpretations...

o four-quark model

(L.Maiani et al, arXiv:0707.3354)
X, =[cu][cu] = X state decaying into D’D°n’ = X(3876)
X, =[cd][cd] = X state decaying into J/ym 7 =X (3872)

(finding the charged partner is critical)

> molecule model (D"°D° bound state)
M, close to the D"°D° threshold

1**, favors DD’ decay over J/ymm over J/yy

(E.Braaten et al, arXiv:0710.5482)
(line shapes of the X depends on its decay channel,

different in B* or B’ decays)




Conclusions

o narrow and right above m ,+m_.

> seen in D°D CJlwrn e, Jlgw, Jlwy

o C=+1 well established

o J7°=1"" seems likely

o no charmonium candidate

o S0 what is it ? tetraquark , molecule,...?

o need more experimental inputs
(updates, precise measurements, new decays...)

o ...and suggestions from theorists !






Evidence for X(3872) - '’ J/@ hep—ex/0505037 (256 fb™?)
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Large isospin violation



