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B-Factories
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B-Factories Performance
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BaBar and Belle Detectors

* Silicon tracker + drift chamber — charged particles
« EM calorimeter —» photons
. Instrumented flux return yoke — muons, K

« dE/dx, ToF, Cherekov — particle identification

IIT Thomas Kuhr DIS09, 27.04.2009 page 4



New States
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X(3872)

° Dlscovered PRL 91, 262001 (2003)
2003 by | -
Belle in
x - J/(le(—i_Tr- 200

« Confirmed
by CDF,
DO and
BaBar

v Narrow resonance
(I’ < 2.3 MeV @ 90% CL)

v JPC —_ 1++ or 2-+

v Observed in B decays and
prompt production in pp
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> What is the X(3872)7?

Charmonium ('€
> Properties don't fit

= 4 O\
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> m(X) = m(D%) + m(D™)
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X(3872) - D°D*

« First observation (6.4 ¢) by Belle in B*° — D°Drr°K
PRL 97, 162002 (2006)

PRD 77, 011102 (2008)
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X(3872) - D°D*
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- Relativistic Breit-Wigner with mass dependent resolution:
M = 3872.6 ¥§3 £ 0.4 MeV, MX - )/ynm) =3871.46 = 0.19 MeV
I' = 3.9 732 138§ MeV, BR(B—-X(D°D")K) = (0.73+0.17+0.08)x10*

> Alternative fit with Flatté distribution [PRD 76, 0340071




e Belle: 4.0 o T
hep-ex 0505037 (2005) KO %ﬁ
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X(3872) — w(2S)y
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First Observation of Z+ <+
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Search for Z* at BaBar

 Detailed analysis of B — J/ym*K and ¢(2S)m*K
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Search for Z* at BaBar
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Comparison BaBar/Belle

s0F- Belle ' ] @ 3 « Comparison of back-

sof- " HH+ E ground subtracted
2 0E i E distributions
" ++++++++H++H+HﬂmHWE GXRE Wlitthg lons
230_ BABAR (¥1.18) \ ’ (b) —i v Stat|st|ca||y

20 ﬁ WH\ IW\M + = consistent:

10F- * - xX2/ndf = 54.7/58

0 +T+*++++M+++“* ﬂ MWH \W++ R /n /
pEETTTT T == o Data sample size:
N + +11+ | 1l | H|() = @
§£§+* o ++Tﬂ#ﬁu%ﬂmwﬁ;lmu*u+T+++H+ %B . BaBar: 413 fb!
5_2(3).33 XZ/N]ZF=54.7/584.'2 HM 4.6 48 - Belle : 605 b~

M50 (GeV/c?)

« BR(B-Z+(yw(2S)*)K) [10~°]: BaBar: < 3.1 @ 95% CL
Belle :4.1 1.0 % 1.4 (K" veto)




Z* Dalitz Analysis at Belle

« Dalitz plot analysis with
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ZT Result

Sig [o]
K* veto
Belle 6.5
BaBar 1.9
No K* veto
Belle 6.4
BaBar 2.7

Mass [MeV]

4433+4+2
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I' [MeV]
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41+33

+86+74
107743"58

32+16

BR [107]

4.1+1.0x1.4

+1.8+5.3
3.2%58"1%

<3.1@95% CL

> First Z* observation confirmed in Dalitz analysis by Belle

> No confirmation from other experiments so far
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« Dalitz plot analysis with
known Kmr resonances
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Results
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> Significance (w/ syst.):
two Z* :13.2 0 (8.1 o)
vs.one Z*: 5.7 o (5.0 o)

e Mass [MeV]
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e ['[MeV]
Z,: 82 *5*3)
Z 177 +54 +316
- BR(B°-Z*(x_m*)K) [10~]
Z.: 3.0 *o3*14
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Summary

X(3872)

> Latest Belle measurement of X(3872) mass in DD® mode
agrees with mass in J/ym*tm mode

> First evidence for X(3872) — ¢(2S)y by BaBar

Z+

> Observation of Z(4430)* — w(2S)m* confirmed
in Dalitz plot analysis by Belle

> No confirmation by BaBar, no signal in J/ym*

> Two further charged states Z(4050/4250)* —» X_m*
observed by Belle




Backup




X(3872) - D°D*

PRL 97, 162002 (2006) PRD 77, 011002 (2008)
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PRD 74, 071101 (20006)

hep-ex 0505037 (2005) Yo
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- Significance: 4.0 o - Significance: 3.4 ¢
- BR(B=X(J/yy)K) = - BR(B*=X(J/wy)K*) =
(1.8 + 0.6 + 0.1) x 10°® (3.3 +1.0+0.3) x 10°

> charge parity C = +1
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