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Doubly charmed baryons
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Doubly charmed baryons
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Simulation in lattice QCD
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Simulation in lattice QCD

Operators

Effective range expansion
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Single-channel results
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®

Results for four single channels

® Pion mass ~ 300 and 210 MeV.
® | attice spacing a = 0.0/746.

® A possible virtual state in

(S,71) = (1,0) channel.



Single-channel results

Extrapolation of S-wave scattering length g, to the physical pion mass
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Lattice setup & operators

Lattice setup Gauge configurations from CLQCD

C48P14  F32P30 F48P30 F32P21 F48P21  H48P32
B3 6.20 6.41 6.72
a(fm) 0.10530(18) 0.07746(18) 0.05187(26)
am; -0.2825 -0.2295  -0.2295  -0.2320 -0.2320 -0.1850
am. -0.2310 -0.2050  -0.2050  -0.2050  -0.2050 -0.1700
M,.(MeV)| 135.5(1.6) 303.9(0.6) 304.9(0.4) 208.1(1.9) 207.4(0.7) 317.2(0.9)
ML 3.471(41) 3.8180(75) 5.7458(75) 2.614(24) 3.908(13) 4.003(11)
L3 xT 48°2 x 96 322 x96 483 x96 328 x64 48% x96 48°% x 144
chgs. - 7950 359 459 222 -
Operators

- B 1

OECCK = % Z Ca,p1,pa (Osjj,a(Pl)OK— (P2) — Och,a(Pl)Of(O (P2))

a,P1,P2

Oces (z) = €77 P_[c" (2)C587 (z)]c" ()

Four pion masses (~140-320 MeV).

Three lattice spacings (~ 0.05-0.11 fm).

Six ensembles of gauge configurations with 2+1
dynamical quark flavors.

tree-level Symanzik-improved gauge action.
Shekholeslami-Wohlert fermion action with tree-level
tadpole improvement.

Distillation quark smearing.

Charm quark mass determined by physical J/y.
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Preliminary results for £ K (I = 0)
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Preliminary results for £ K (I = 0)

Scattering analysis
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Preliminary results for £ K (I = 0)
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Summary

Connected(C Relation to :
(S.1) —— ©7 1 s ® S-wave scattering lengths.
Disconnected (D) D¢ scattering
J(_Q,%) 0. .K— Q. K C (2, 1) D.K - D.K ® A virtual state in (S, I) = (1,0) channel.
eem = L Dsm — D ® A bound state in (5,1) = (—1,0) channel.
(—1,1) K — E. I‘( C (1,1) DK — DK
Q.5 K D.m — DK ® Examination of the validity of HDA symmetry.
BeeK — Bec K DK — DK ® Determination of LECs in BChPT.
vV (-1,0) Qo= Qe D (1,0) D,n — Dyn
= K —Q.n DK — D.n ® Better understanding of double-heavy baryon
v (1,0 Bee K — Ec K C (=1,0) DK — DK spectroscopy.
v, 1,1) = K= K C (—1,1) DK — DK
ST — 2T Dm — Drn
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0,1) Q..K—Q..K . 0,1) D.K - D.K
2 EeeT — Sl 2 Dnm — Dn Thank yOU!
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