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— Each physics process has preferable states.

— Interplay among several approaches is effective.

« WAWALGHRIRE—FZRE T DRENNH S,
— Each hypothesis; other decay modes, partner states.
— Partner states have specific decay modes.
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No signature for
*Charged partner in J/y n*n®. — most likely, isospin=0.
*C=-1 partner in J/y n and y., y. — disfavor tetraquark hypothesis.
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X(3872)
N Ar nucleus
D*D#% ~ 7 fm ' -
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S.Takeuchi, K.Shimizu and M.Takizawa, arXiv:1408.0973

DD* component is coupled with the same JPC cc, y.4(2P) (unseen).
—can explain Br(X—D°D")/Br(X—J/y n*r") is about 10.

—pure molecule is too fragile to be produced in Tevatron/LHC.
—another y.,(2P) dominant state would become broad.
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If X(3872) is admixture of molecule and y.4(2P),
its C-odd partner, JPC=1* state is
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B signal yield

In B*—J/ywoK* decay

T Y(3940)=X(3915)=} £
*.0(3915) - Jlyw %
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M=3943 £ 11(stat) = 13(syst) MeV
['=87 £ 22(stat) = 36(syst) MeV
PRL94,182002(2005)

RISD/NTITT4:Y(3940)=X(3915)

In yy—J/yw process

- X(3915)=y(3915) — Jlyw
| | | .W(GE;V) | | | |
Ngig=49=* 14(stat) =4 events.

M=3915=+ 3(stat) £ 2(syst) MeV,
['=17x10(stat) = 3(syst) MeV
JPC not yet determined.

(still need confirmation for PDG
interpretation) 14
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s-wave p-wave

A.E.Bondar et al., PRD84,054010(2011)

Decays to T and h
can co-exist.
Signature in B'B()
partial recon. seen.

JP=1* is supported
by Dalitz analysis.
PRD91,072003(2015).



(Events/10 MeV/cz)

hfE/N—FkF—HLFE R INT-

PRD88, 052016 (2013)
with Z,s wnthout

Partners may decay into y,,
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Higher statistics needed.
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« The decays of JPC=1- states above open
charm/bottom threshold contain charged state(s).
— Y(4260) — Z(3900)* 1

— T(10860)—Z,(10610)*r and Z,(10650)*1-

 Near the meson-meson threshold, molecular
state plays an important role.
90 - 06 « HAL QCD simulation shows
; Z.(3900)* is likely to be a

strong pé 77%
q, Jveak strong B N
\‘ ¢ | l threshold cusp”.

‘ - J/
o b PRL117,242001(2016)
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Argand diagram gives a proof of resonance.
Such approach will be possible to study other states with Belle |l
statistics only. 22
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— X(3872) : D° D and mixing with y.,(2P).

_ Z,(10610)* : BB*, Z,(10650)* : B* B*
IN—rF—IRENEHSINE=HIERESN TS,
Z,,(10610)9 (and Z(3900)° in CLEO) so far.
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Argand diagram approach (& Belle || Dt N E,
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Fy— L\ F 2 E4di-quark”

* Thought to be a good place to
check if “di-quarks” is behaving as a

g L1 d ) good degree of freedom to form
Iz hadrons.
C

One of the constituent quark is
heavy, correlation between the

remaining light quarks would
become clear.

 L,: pmode, L,: A mode.
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*+ unseen in Belle and seen in LHCb.

Doubly charmed baryon,
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In ete- annihilation at 10.58GeV
EEFENEDLHE, TEOPTUVVED, RAPTVVEONENH S,
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Invariant mass distribution of A7 K~a"x" candidates

In pp collision at 13 TeV
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