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Introduction I
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Introduction II

Many theoretical determinations of the masses of
doubly heavy baryons.

Few studies of the decays

In this work we concentrate in the study of the exclusive
semileptonic c → d and c → s decay channels.

We will study possible violations of the Heavy Quark
Spin Symmetry relations among the form factors which
one expects to be sizeable in the charm sector.
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Three–body Hamiltonian I
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Three–body Hamiltonian II

We use the AL1 potential [C. Semay, B. Silvestre-Brac, Z. Phys. C61,
271 (1994)]
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Parameters adjusted to the light and heavy-light meson spectra.

For qq pairs we use

V
qq
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1

2
V

qq̄
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Correct for the one-gluon exchange part

Phenomenologically successful for the confinement part
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Baryon Wave Function

We are interested in ground state baryons (L=0)
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Variational Ansatz
We use a simple ansatz for the spatial wave function:
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Ground state wave function ψq
hj
(rj) for the relative motion of the

light–quark heavy–quark system for the chosen potential,
corrected at large distances.

Jastrow correlation function
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N : Normalization constant

Parameters of the variational ansatz adjusted so that 〈B |H|B〉 is
minimized
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Configuration mixing in cb baryons

The hyperfine interaction between the light quark and
any of the heavy ones can admix S = 0 and S = 1
states.

This is due to the finite value of the heavy quark
masses.
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Semileptonic Decay Width I

Semileptonic decay width
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Form Factor Decomposition
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Semileptonic Decay Width II
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Semileptonic Decay Width III
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Semileptonic Decay Width IV
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Heavy Quark Spin Symmetry

In baryons with two quarks Heavy Quark Symmetry
cannot be applied...

... but Heavy Quark Spin Symmetry still holds.

At zero recoil, where spin symmetry should work best,
HQSS reduces the number of independent form factor.
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HQSS relations near zero recoil

A number of relations between the form factors can be
obtained (see, for instance Section IV of PRD 85 (2012)
094035). As an example, we shall mention
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Heavy Quark Spin Symmetry
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Summary

We have done a systematic study of all dominant and
subdominant c → d, s decays of bc baryons.

We have worked in the context of a simple CQM
scheme, already tested in the past.

We have derived HQSS relations among the form
factors at zero recoil. We have tested our form factors
against these relations.
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