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1 introduction

Deuteron properties

Eg = 2.22MeV
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1 introduction

Composite J Deuson
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exist, although B*B* may be an exception. Neither-does
—th@de-usen—mede-l—p;eéeiqaew;}en—qq-state&whlch should

have been seen. E.g., for /=1 channels one pion exchange
is generallv a factor 3 weaker than for /=0. and one

Tornqvist(1993)



2 bottomium like states

Z,(10610) and Z,(10650)

RRIR B FE
Y(55) > z*, T DY(nS) T 1T Z,
B*B* = = RS g e ey SIEREEEL
Y(55) 2 Z*, > hy(kP) mt* 1T (10650) B*B* bound state?
A2 k=12
45MeV
o RENIZEOTIFYFVIEFHA
o2 oD HIBRENRESNT- Zy
* M(Z,)=10608 MeV,I(Z,) = 15.6 MeV S o R R ——————————————

* M(Z,)=10653 MeV,I(Z},)=14.4 MeV  (10604)
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BB* bound state?

Belle Collaboration, May 2011. arXiv:1105.4583 [hep-ex]




3 Heavy meson molecule

Heavy meson molecule

JFPC Channels
0++ BB(*Sy), B*B*(1Sy), B*B*(°Dy)
0t 7% L
0-t | BB*(3Ry)) — B*B(3 B*B*(3PR)
0-~ | BB*(®Ry) + B*B(®
1_|_-|- BB*(351) —i—B*B 3 BB*(3D1) —f—B*B(?’Dl), B*B*(5D1)
1+- BB*(351) _ B* BB*(3D1) - B*B(?’Dl), B*B*(3Sl), B*B*(3D1)
1=+ | BB*(P) = B* B*B*(3P,)
1=~ | BB('P),B*B*('P)), BB*(®*P)+B*B(*P1), B*B*(°P,) B*B*(°I)
o+ BB(1D,), BB*(3*Ds) + B*B(* D),

B*B*(1D,), B*B*(5Sy), B*B*(°Dy), B*B*(°Gy)
2t— | BB*(3D,) + B*B(*D,), B*B*(3Ds)
o—+ BB*(3P2) N B*B(3P2), BB*(3F2) N B*B(3F2), B*B*(3P2), B*B*(3F2)
2=~ | BB*(®R,) + B*B(®P,), BB*(*FK,)+ B*B(3F,), B*B*(°P,), B*B*(°F)




4 Formalism

Lagrangians for heavy mesons
b

Hq = 9 [P;MWM — Pays) Heavy meson field
G
P=DorB P* = D* or B* v
P P
SN Hoorg AN
LT&'HH e ZQWTI’ [Hb7u75AbaHa} RN AR
S
X R
S g P 4
Logg = —t0Tr [Hbv“(pu)baHa] Pl
p,w
' m ¥ e ad Ay
+ A Tr [Hba Fuy(p)baHa]
/I: R pfb\
~ o s 2 R
A,LLN? s F,uu— ,upl/_aup,u P—)—‘—’—’;’w
Pl b
gr = 0.59, 3=0.9, A = 0.56[GeV '] W

A.V. Manohar and M.B. Wise, Cambridge Monogr. Part. Phys., Nucl.Cosmol. 10, 1 (2000).



5 results

Zb(10610) and Zb(10650) (preliminary)

Decay processes

Y(55) > z*, T DY(nS) T 1T Z,
SRRt o O AN .
Y(5S) = zt, w=> h (kP) t* v (10650) Resonance state
E.. =46.3MeV
A2 k=12
45MeV
* M(Z,)=10608 MeV ,I(Z,) = 15.6 MeV
. M(Z),) = 10653 MeV,[(Z},) = 14.4 MeV. Ly
* Z,and Z,’ are close to thresholds SRR R pepp—————_
SRR (JP) 3 1+(1+) (10604) S —
* We found two states near the BB* bound state
thresholds E;=7.6 MeV

* We also predicted bound states in
another channels

Belle Collaboration, May 2011. arXiv:1105.4583 [hep-ex]




5 results

Spectrum of BB molecular states
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5 results Y(55)
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M.B.Voloshin(2011)



5 Summary

Summary and future work
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c2DMDHIBIRAEE 7 b(10610) & Zb(1o650) (& BB* &
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