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INTRODUCTION
Doubly heavy baryons are denoted

according their isospin I and heavy
quark contents (q = u, d):
1. I = 1/2: Ξcc(ccq), Ξbc(bcq), Ξbb(bbq)
2. I = 0: Ωcc(ccs), Ωcb(cbs), Ωbb(bbs)

One of them, Ξ++
cc (ccu), is already ob-

served by the LHCb [1, 2]

MΞ++
cc

= (3621.6 ± 0.4) MeV

ΓΞ++
cc

= (2.56 ± 0.27) × 10−13 s

Its partner, Ξ+
cc(ccd), is under intensive

search.
Doubly heavy baryon is dynamically

similar to a heavy meson.
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Wilson line between quarks
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2
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,

where gst is the strong coupling and
Aaµ(z) is the gluonic field in the Fock-
Schwinger gauge A+(z) = 0. Conse-
quently, E(0, z) = 1. Heavy quark or di-
quark is the static source of external field
which is situated at the frame origin.

SUM RULES FOR λ−1
Ξbc

To get these sum rules, one needs to integrate out the sum rules for ϕ+(ω) with the 1/ω weight factor. Such sum rules for theB(s)-
meson were derived in [3]. The analytical form of these sum rules obtained for the Ξbc-baryon will be presented in the forthcoming
publication. One can also obtain s-quark corrections when apply this analysis to the strange Ωbc-baryon, similar to theBs-meson [3].

Numerical results and details of the analysis can be found in the forthcoming paper.
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THEORETICAL ANALYSIS
The matrix element of the non-local current can be obtained in a similar way as it

was done for the heavy meson (B-meson) [4]. In the heavy meson an antiquark Q∗

is infinitely heavy and, hence, static while a light quark q is separated by a distance z
from it (z2 = 0) and determines a hadron dynamics. In the baryon considered a light
quark is at a distance z from the center of the doubly heavy diquark: Õ0(t) = d(0) q(z)

and Õµ1 (t) = εµ(0) q(z) , where d(0) and εµ(0) are spin S = 0 or S = 1 doubly
heavy diquarks QQ′, being at rest, t = (vz), and the Wilson line E(0, z) is suppressed.
For the Ξbc-baryon, the spinless diquark is assumed, vector diquark is considered in
the forthcoming publication. Because of the heavy-quark symmetry, there are two
Light-Cone Distribution Amplitudes (LCDAs) only entering the heavy meson wave-
function [4]. The same is true for the Ξbc-baryon and two LCDAs ϕ̃+(t) and ϕ̃−(t)
should be introduced:〈

0
∣∣∣Õ0(t)

∣∣∣Ξbc〉 = ifΞbc

{
ϕ̃+ + [ϕ̃− − ϕ̃+]

ẑ

2t

}
U(v).

In general, doubly heavy diquarks should be considered as states formed by two
heavy quarks separated spatially by R. To form sum rules, one should use local cur-
rents in which heavy quarks should be in the same point. This means that diquarks
are local.

In QCD Sum Rules (QCD-SRs), one starts from a vacuum average of two or
more currents [4] like local and non-local interpolation currents of the Ξbc-baryon:〈

0
∣∣∣ÕΞbc(t) JΞbc

(−x)
∣∣∣Ξbc〉 . The procedure of transforming this matrix element into

the QCD Sum Rules is the same as for the B-meson [4]. Following the same steps,
we arrive to the sum rules for the leading twist LCDA ϕ+(ω) which is the Fourier
transform of the position-space ϕ̃+(t):

f2
Ξbc
ϕ+(ω) e−τ =

3ω

8π2τ
e(Λ̄−ω/2)τ

[
1 − e−(εc−ω/2)τ

]
− < q̄q >

8τ
f̃S

( ω
2τ

)
e(Λ̄−ω/2)τ ,

where Λ̄ = MΞbc
− mb − mc is the effective baryon mass, mb and mc are the b- and

c-quark masses, < q̄q > is the local light quark condensate, τ is the Borel parameter, εc
is an effective QCD-SRs threshold. The function f̃S (ν) is a shape of a non-local quark
condensate. For f̃S (ν), two models are suggested in [5, 6].

CONCLUSIONS
The Heavy-Quark Symmetry is ap-

plied to the construction of LCDAs of
doubly-heavy baryons on the light cone.
Dynamically, these LCDAs are similar to
the ones in the B-meson as both are de-
termined by one light quark situated in
a field of a static color source. There
two LCDAs in the doubly-heavy baryon
of which ϕ+(ω) is the leading twist one.
QCD Sum Rules for the calculation of its
first inverse moment are discussed.
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