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e® Introduction

e Singly charmed
heavy baryons :

pr— r— |
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o Lattice QCD with
2+1 flavors
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e Lattices and Propagators

e MILC coarse lattices
— 203%x64,a=0.12 fm

— 2 ensembles
*m,=0.01 m,=0.05 :385confs

e m,=0.02 mg=0.05 :458 confs
 Propagators

different staggered light valence quarks
« 0.005 ~ 0.02

different staggered strange valence quarks
« 0.024, 0.03, 0.0415

— One valence clover heavy quark
e k=0.122 (Tuned for charm quark)



® Formalism

* Operators (K.C. Bowler etal., PRD 54, 3619 (1996))

O; =&y (VflaTcysl//zb)\PHc’ Oﬂ = Eanc (l//laTcyﬂ‘)%b)\PHc
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e Converting naive to staggered quark
(M. Wingate et al. PRD67, 054505 (2003))

C(B.t) =D, e™Tr[I,Gy (0; )Gy, (X:0)]

X

— Z eiﬁ-)? Z tr[FSCQ+ (X)FSJIF(GI:C (X,O)]G;C (O, X)

G, (x,¥) =Q(x)Q"(Y)G, (X, Y)
where Q(x)=[](r,)*"



e Two point function for heavy baryon

C..(B.1)=2 e™(0,,(%,1)0;,(0,0))

=Y e P e Eane G (X,00Cr:Gs” (X,0)Cy51GL, (X,0)
C#V (p,1) = Z e_ilﬁi)ﬂ(‘9<a1bc‘c"a'b'c'tr[QT (X)CysQX)Cys]
xG2 (x,0)G,. (x,00G,, (x,0)
tr[Q" (X)CysQX)Cys] = tr[-1(-1)" (-1)"*]
=4
Finally,
C (p,t)= Z e““(—4)g E. .Gaa'(x O)be'(x O)G"C' (x,0)
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@ Data analysis

 Fit model function

P(t) = Ae™ + Ae ™V 4 (—1)' Ae™ + (—1)' Ae ™™V

+ AR AT L (L) AT 4 (—]) AT TY

* Correlated least squares fit

 Error estimation
— 1000 samples

e Linear extrapolation



« Extrapolation of light valence quark mass
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e Interpolation of Strange quark mass and
extrapolation of Light sea quark mass
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Full QCD extrapolation
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Full QCD vs. Partially quenched QCD
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® Results
« Mass splitting
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Future study

Bottom guark in addition to charm quark
— Canceling chiral effects

Doubly charmed heavy baryon
More about

Increase statistics, other ensembles
Excited states (3/2%,1/2°,3/2")
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