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Exclusive charm sector:Exclusive charm sector:
Study of Study of B DB DsJsJ

(*)(*)DD(*)(*)

Search for Search for BB DDss
++

Exclusive Exclusive charmoniumcharmonium sector:sector:
Study of Study of BB J/J/ KK

Search for the decay Search for the decay BB J/J/

New resultNew result

New resultNew result



7 Aug 2004 3Sergio Grancagnolo - Vietnam 2004

Godfrey- Isgur model

S-wave P-wave

DDss
++

DDss
*+*+

DDs1s1(2536)(2536)++

DDsJsJ (2573)(2573)++

DDsJsJ
**(2317)(2317)++ , D, DsJsJ(2460)(2460)++

Observation by Observation by BaBarBaBar, , 
CLEO and BelleCLEO and Belle

sJsJ
(*)(*) (*)(*):: cscs spectroscopyspectroscopy

cscs

below the threshold for below the threshold for 
the the DD(*)(*)KK decay processdecay process

isospinisospin violatingviolating decay decay 
process process DDss

(*)(*)

and and DDsJsJ(2460)(2460)++ DDss
++

narrow statesnarrow states
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sJsJ
(*)(*) (*)(*)

mDsJmES

DDsJsJ(2460)(2460)++ 

D Dss
** 00

DDsJsJ(2460)(2460)++  

DDss

DDsJsJ
**(2317)(2317)++ 

D Dss
00

Sum over 
D(*)(0) modes

139±17139±17DDsJsJ(2460)(2460)++ DDss

112±14112±14DDsJsJ(2460)(2460)++ DDss
** 00

88±1788±17DDsJsJ
**(2317)(2317)++ DDss

00

Yields Yields 
113 fb113 fb--11

Crosshatched 
histograms are 
from sidebands

2*4/ BES psm

s (4S)(4S) energyenergy

*2* , BB Ep BB momentum momentum 
and energyand energy

in the centerin the center--ofof--massmass

**
beamB EEE



7 Aug 2004 5Sergio Grancagnolo - Vietnam 2004

First measurement by First measurement by BaBarBaBar
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this analysis
Belle

BR BR (10(10--33))
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DsJ(2460)+

Ds

h

sJsJ
++

J=1J=1 (( =4.0/ 4=4.0/ 4) is ) is 
preferred preferred wrtwrt to the to the 
J=2 (J=2 ( =36.4/ 4 ) =36.4/ 4 ) 
hypothesishypothesis

J=1J=1

J=2J=2
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ss
++

Rare Decay: Rare Decay: nono significant signal observed yetsignificant signal observed yet

Useful to measure sin(2Useful to measure sin(2 ) in ) in , assuming , assuming 
SU(3) flavor symmetry, relating it to the SU(3) flavor symmetry, relating it to the BRBR((BB DD++ ))
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ss
++

BRBR(B(B00 DDss
++ ) < 2.5 ) < 2.5 1010--55 (90% C.L.)(90% C.L.)

r(D ) < 0.01 (90% C.L.)

2.1%2.1%

1.4%1.4%

3.4%3.4%

1.11.1

3.13.1

2.22.2

nnbkgbkgnnobsobsDecay modeDecay mode

22
DDss

++ KK00KK++ , , 
KKss

++

44
DDss

++ KK*0*0KK++ , , 
KK*0*0 KK++

11
DDss

++ ++ , , 
KK++ KK

Observed signal compatible with expected Observed signal compatible with expected 
background mainly frombackground mainly from DDss

*+*+ , D, Dss
*+*+ , D, Dss

++ 00

Data sampleData sample
90 x 1090 x 1066 BBBB
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Analysis relevant to search new Analysis relevant to search new charmoniumcharmonium
statesstates

Confirm Belle and CDF observation of a resonance at Confirm Belle and CDF observation of a resonance at 
the mass of 3872 the mass of 3872 MeVMeV decaying into decaying into J/J/
Study the properties of this state Study the properties of this state X(3872)X(3872) looking at looking at 
the the didi--pionpion mass spectrummass spectrum
Search for hSearch for hcc(3526)(3526)

Investigate intrinsic charmInvestigate intrinsic charm
production:production:

J/J/ low plow p** anomalyanomaly
observed in inclusive decaysobserved in inclusive decays

Phys.Rev.D67:032002,2003

1P1P1 1 cc ?cc ?
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BRBR(B(B J/J/ KK )=)=

(116±7±9) (116±7±9) 1010--55

If we look into the X(3872) If we look into the X(3872) 
mass window:mass window:

3862<3862< m(J/m(J/ ++ --)<3882MeV)<3882MeV

Analysis performed Analysis performed 
on 117 x 10on 117 x 1066 BBBB

BB-- J/J/ KK-- ++ --

NNevtevt=2540±72=2540±72
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(2S)(2S) X(3782)X(3782)hhcc

mmX(3782)X(3782)=3873.4=3873.4±1.4 MeV/ c2

BRBR(B(B-- X(3872)KX(3872)K--)) BRBR(X(3872) J/(X(3872) J/ ++ --)=(1.28±0.41))=(1.28±0.41) 1010--55

(2S)(2S)=556=556±30

No evidence of No evidence of hhcc found found 
Set an upper limitSet an upper limit

BRBR(B(B-- hhccKK--)) BRBR(h(hcc J/J/ ++ ))

<3.4 <3.4 1010--66 (90% C.L.)(90% C.L.)
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Same behavior with events Same behavior with events 
concentrated near the concentrated near the 

kinematickinematic limit. Statistic too limit. Statistic too 
small to allow a clear small to allow a clear 

conclusion on the presence conclusion on the presence 
of the strongly suppressed of the strongly suppressed 

isospinisospin violating decay violating decay 
X(3872) J/X(3872) J/

++ -- massmass

Intrinsic charm productionIntrinsic charm production
would need would need ((PRD64,071501PRD64,071501))

BRBR(B(B-- J/J/ DD00 --)~10)~10--44

Set the upper limit:Set the upper limit:

BRBR(B(B-- J/J/ DD00 --)<5.2 )<5.2 1010--55

(90% C.L.)(90% C.L.)

KK-- ++ massmass

X(3872)X(3872)

(2S)(2S)
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Very rare decay! Expected:Very rare decay! Expected:

BRBR(B(B-- J/J/ )~ 10)~ 10--99

Probe for new effects Probe for new effects 
beyond the SMbeyond the SM

Leading order contribution Leading order contribution 
from the diagram:from the diagram:

No prior search for this No prior search for this 
decay modedecay mode

Lu, Wang, Yang
Eur.Phys.J.C34:291-296,2004
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Observed Observed 00 events when events when 0.710.71 are expected from are expected from 
background (mainly background (mainly BB00 J/J/ 00 and and BB00 J/J/ KK00

LL))

BRBR(B(B00 J/J/ )<1.6 )<1.6 1010--6 6 (90% C.L.)(90% C.L.)

datadata sigsig MC MC 39k 39k evev bkgbkg MCMC

sigsig=0.102±0.010=0.102±0.010

Data sampleData sample
113 fb113 fb--11

Simulated many Simulated many 
times data statistic times data statistic 
for for bkgbkg estimation. estimation. 

generic BBgeneric BB

~700 fb~700 fb--11

inclusive J/inclusive J/

~400 fb~400 fb--11
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New results from New results from BaBarBaBar in the exclusive B charm in the exclusive B charm 
and and charmoniumcharmonium sectorsector
Branching fractions for Branching fractions for B DB DsJsJ

(*)(*)DD and and 
B DB DsJsJ

(*)(*)DD** (first measurement), and (first measurement), and helicityhelicity angle angle 
study for study for DDsJsJ(2460)(2460)++

Observation and study of Observation and study of X(3872) J/X(3872) J/ ++ --

Upper limit set on observation of the Upper limit set on observation of the hhcc(3526)(3526) and and 
of the decay of the decay B J/B J/ DD00

Upper limit set on the channel Upper limit set on the channel BB J/J/ and and 
BB DDss

++
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