8+ QCDICKDF v —LAHFRBIFROIAFR

Charmed meson scatterings from lattice QCD

XA 1t (KEK)

BA 4= (KEK, #8tX)
Fi 8 (KEK, ##K, =X)
KA RA (KEK, F#HK)

20114F 29 @ #H



¥FQCDIZ&KAFr—LHEFROME

. Introduction

. Lattice QCD simulation
. Lischer’s formula

. Details of calculation

. Results

Sy Ot B~ W DN

: Summary & Future plan

Takuya Yagi @ Komaba



BFQCDIZLSFv—LHFEFRODHAR

1. Introduction

Takuya Yagi @ Komaba



BFQCDIZLSFv—LHFEFRODHAR

IV Fvo/NkAY
® X(3872) : Belle (2003)
<Production . B—> K X(3872)

W
[3;]

w
o

Ev'Snts 1(0.005 GeV)
14

N
o

Decay : X (3872) > 7w n"J ly
WD IA—IRETITHIRTEE

) EEERTS
Fig : tnJ/y A ZEE &5 i (Belle 2003)

000 @ QO @A

D°(1870) D" (2010)

X(3872) DIEA A

3.9 3.92

X(3940),Y(4260) - - EFE R SN EITTLNS

Takuya Yagi @ Komaba



BFQCDICLSTFvy—LHHEFRDOAR

07(4430) : Belle (2007)

Production : B — K Z7(4430)

Decay : 7*(4430) - 7"y

| . Mass : 4433 +5 [MeV/c?]
» Width :45 35 . [MeV/c?]

_ * Quantum number :I6=1*%

Events/0.01 GeV

> Babar found no peak (2009)
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7.,7(4050), Z,"(4250) : Belle(2008)
B > K 'y,
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7Z,* (10610), Z,*(10650) : Belle(2011)

4.2 44 46 48

T(sS) . ‘|: T(nS)ﬂ.Jrﬂ_(n ) 1’2,3) o M (x4, GeVic®
h (mP)yr"n~(m=1,2) Fig

® Quantum number : IG(JP) =1+

Xt AEE =5 (Belle 2008)
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Z+(4430)IZ#EE T HSKDFREFDHEAEDLYE (F(UP)=1"(0))

combination |threshold[MeV]| quantum number eigen state

(0~ ®07)

S-wave | D ® Dj 4270 2 ®
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Xel (1P) @ p 4280 0t @11ttt @1 )
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J/ ® aq 4{ 4360 217 (17" ®1tH)

P-wave **1 Candidate for Z(4430) Term to product eigenstate of G-parity
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Recent Works (Lattice Simulation)

Tetra quark state

— - X(3872) : Chiu et.al (2006)
[chq] —> { * Y(4260) : Chiu et.al (2005)

[§q3q:| —> . 0(1020) : Prelovsek et.al (2010)

Charmed-meson interaction

 ar— « Scattering Lengths for [J/wl-[m, p, NI
[C C][q q] : Yokokawa et.al. (2006)

» Potential for [J/w] - [N] : Kawanai et.al (2010)
or
_ _ « Scttering lengths for [J/wl-lo, N, [D]-[m, D, K]
[Cq][TC]  :Liuetal (2009

+ Scttering lengths for [D,]-[D*] coupled to Z(4430)
(not eigenstate of I¢) : Meng et.al (2009)

Takuya Yagi @ Komaba



BFQCDIZLSFv—LHFEFRODHAR

2 . Lattice QCD Simulation
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QCD on the lattice : #£{&
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QCD on the lattice
¥FEkR a D4xRT1I—0") YR ZER L TOSUN )T —HEER Wilson(1974)
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3. Luscher’s formula
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4. Details of Calculation
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3. Results
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4. Summary & Future Plan
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2 CHlIHNEEERANMEB < &> 1
D Fr—E-YL-BLNHEFNR cc—du : weak
— > VFr— VB ERFHE - FBAEEL

Qu

@ DHEFNFR CU —dc . strong
> VA= VEERFE  GNITAITEHORBDEGZELTEE
> Z(4430) 1 D, & D* (D ED* )DHRFIRETHALETRE

[ CH
NX=E=

Improvement : larger lattice box, full QCD simulation,
Other hadrons : Z,(4050), Z,(4250) T.., D-N5-F---
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