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Charmed baryon interaction from lattice QCD
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Lattice QCD setup

o
oa 2.9 fm

0.0907 fm
attice cutoff = 2172 MeV

ANLYY - Fyv—LU7A—TUDEER
Particle Data Group @Y #—3d =7 L
BEZBIEISLDICHAEUT
T IOV A—TDEEE
STEJIXAMEIRDIcHEL HE
THHEFEE =700, 570,410 MeV

T 700 570 410

N 1578(6) | 1392(06) | 1221(10)
Ac | 2689(4) | 2552(6) | 2434(6)
2c | 27/83(6) | 2674(9) | 2568(10)
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H AL QC D _th d S. Aoki, T. Hatsuda, N. Ishii,
I I l e O Prog. Theor. Phys., 123 (2010).

Define the energy-independent non-local potentlal
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S. Aoki, T. Hatsuda, N. Ishii,
HAI— QCD methOd Prog. Theor. Phys., 123 (2010).
Since the AcN is lowest state of this | = 1/2 (JP=1%) channel,

we have to solve the coupled channel Schrodinger equation
to extract the 2 cN interaction.
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(B - H“’) W00 = [ ErUEF O + [ Pl r )
(BD - HP) w@ () = / d*r'Up (7,7 YD (7 ') + / &r'Uss (7,7 Y& (7) AcN

+ Velocity expansion
In the low energy state,

LO term of the potential U7, r) = V(7 0)8(F — r')
IS significant. V(7,7) = Vo(r) + Vo (r)at - 65 + Vir(r)S12 4+ Vig(r)L - § + O(v?)
LO NLO
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S. Aoki, T. Hatsuda, N. Ishii,
HAI— Q C D m eth Od Prog. Theor. Phys., 123 (2010).
When we extract the NBS wave function from the hadron-4pt

correlation function, we use Time-dependent HAL QCD method.
N. Ishii et al [HAL QCD Coll], PLB712 (2012) 437.
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Construct the potential
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The ground state saturation
is not necessary. 18 FREFR=FEFEDFKR 2016 @ EiE




S. Aoki, T. Hatsuda, N. Ishii,
HAI—- Q C D m eth Od Prog(?Theor. 1:?;.?123 (82010).
We use Time-dependent HAL QCD method

to construct the potential using all elastic states.
N. Ishii et al [HAL QCD Coll], PLB712 (2012) 437.
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Numerical Results

A cN-2cN Coupled channel
effective J'=1" potential

(BD — BP) 607 = Vi @D (7) + Vi (w2 ()
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Numerical Results

V(r) [MeV]

V(r) [MeV]

100

80

60

40 t

20

100

80 |

60 |

40 ¢

20 ¢

Mpi=410MeV

Mpi=570MeV

Mpi=700MeV

A cN-AcN

0.5

é

Mpi=410MeV
Mpi=570MeV
Mpi=700MeV

> cN-AcN

r [fm]

21

100

80 |

60 |

40 |

80

60 |

40

Mpi=410MeV
Mpi=570MeV
Mpi=700MeV

;4

Mpi=410MeV
Mpi=570MeV -~
Mpi=700MeV

“ AcN->cN

0 0.5 1 1.5 2

Mpi=410MeV
Mpi=570MeV
Mpi=700MeV

1 > cN->cN

r [fm]

RFR=25FEDFK 2016 @ £k

@



