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Abstract We attempt to present an unified description of
the light meson spectra and the light diquark spectra by apply-
ing the Regge trajectory approach. However, we find that the
direct application of the linear Regge trajectory formula for
the light mesons and baryons fails. To address this issue, we
fit the experimental data of light meson spectra and the light
diquark spectra obtained by other theoretical approaches. By
considering the light quark mass and the parameter C in the
Cornell potential, we provide a provisional Regge trajectory
formula. We also crudely estimate the masses of the light
diquarks (ud), (us), and (ss), and find that they agree with
other theoretical results. The diquark Regge trajectory not
only becomes a new and very simple approach for estimating
the spectra of the light diquarks, but also can explicitly show
the behavior of the masses with respect to [ or n,.. Moreover,
it is expected that the diquark Regge trajectory can provide
a simple method for investigating the p-mode excitations of
baryons, tetraquarks and pentaquarks containing diquarks.

1 Introduction

Diquark correlations might play a material role in the
formation of exotic tetraquarks and pentaquarks [1-5].
Diquark substructure affects the static properties of baryons,
tetraquarks and pentaquarks [5—18]. The spectra of the light
diquarks composed of two light quarks has been studied using
various approaches. In Ref. [19-21], the light diquark masses
are calculated by using the Schodinger-type quasipotential
equations. In Refs. [22-25], the masses of the light diquarks
are calculated by applying the Bethe-Salpeter equation. The
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potential model is used to obtain the mass spectra of diquarks
in Ref. [26]. In Ref. [27], the diquark masses are obtained
from lattice QCD.

The Regge trajectory is one of the effective approaches
widely used in the study of hadron spectra [28—61]. Although
diquarks are colored states and not physical [5], we previ-
ously attempted to apply the Regge trajectory approach to
discuss the doubly heavy diquarks composed of two heavy
quarks in Ref. [62], and the heavy-light diquarks constitut-
ing of one heavy quark and one light quark in Ref. [63] by
following the hadron Regge trajectories [64]. The obtained
results agree with the theoretical predictions calculated by
using other methods. In this study, we attempt to apply the
Regge trajectory approach to investigate the light diquarks
(gq") composed of two light quarks. However, we find that
the direct use of the Regge trajectory formula for light mesons
and baryons fails, and therefore, the Regge trajectory formula
needs to be modified to fit the Regge trajectories for the light
diquarks (ud), (us), (ss).

The paper is organized as follows: In Sect.2, the Regge
trajectory relations are obtained from the spinless Salpeter
equation (SSE). In Sect.3, we investigate the Regge trajec-
tories for the light diquarks. The conclusions are presented
in Sect.4.

2 Regge trajectory relations for the light diquarks
In this section, we attempt to seek unified Regge trajectory

formula for the light mesons ¢4’ (¢, g = u,d,s) and the
light diquarks (gq’) [where ¢’ is the antiquark of ¢'].

2.1 SSE

The spinless Salpeter equation (SSE) [26,65-69] reads as

Mg (1) = (01 + @2) Yam () + VamWam(r), ey
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where M is the bound state mass (diquark or meson). Wy ,, (1)
are the diquark wave function and the meson wave func-
tion, respectively. V; , are the diquark potential and the
meson potential, respectively, see Eq. (3). w is the relativis-
tic energy of quark g, and w; is of quark ¢’ or antiquark

q',

i = \m?+p2 = \/m?—A (=12 ©)

m and m, are the effective masses of light quarks ¢ and ¢’
(or antiquark g"), respectively.

According to the SU.(3) color symmetry, a meson is a
color singlet composed of one quark in 3. and one antiquark
in 3.. The diquark composed of two quarks in 3, is a color
antitriplet 3. or a color sextet 6. Only the 3. representation of
SU.(3) is considered in the present work and the 6. represen-
tation [70,71] is not considered. In SU.(3), there is attraction
between quark pairs (¢¢”) in the color antitriplet channel and
this is just twice weaker than in the color singlet ¢4’ in the
one-gluon exchange approximation [4]. It is introducing a
factor 1/2. One would expect 1/2 to be a global factor since
it comes from the color structure of the wavefunction and it is
common to extend this factor to the whole potential describ-
ing the quark-quark interaction [72]. Following Ref. [26], we
employ the potential

3 4 o
Vd,m:_z [_57 +Ur+C] (FIFJ)d,m’ (3)
where o is the strong coupling constant of the color Coulomb
potential. o is the string tension. C is a fundamental param-
eter [73,74]. The part in the bracket is the Cornell potential
[75]. Fj - Fj is the color-Casimir,

4
((Fi - Fpm) = 3 4)

The value of (Fj - Fj)y is half of (F; - Fj),,, which agrees with
the relation [20,65,72]

=5
According to Egs. (1), (3), and (5), we see that the diquark and
meson are described in an unified approach. Therefore, it is

expected that the light diquarks and the light mesons should
be described universally by the Regge trajectory approach.

2
((Fi - Fya) = —3

Va &)

2.2 Regge trajectories relations

The masses of the light quarks are assumed to approach zero,
mi,my — 0 in Refs. [30,31,35] or is taken as being very
small and then is considered by correction term in Refs. [10,
11,53,54]. In the limit m, my — 0, Eq. (1) is reduced to be

M“I’[a',m(r) = 2|P|‘I’d,m(l') + Vd,m\pd,m(r)~ (6)

@ Springer

we can obtain from Eq. (6) by employing the Bohr-
Sommerfeld quantization approach [76,77]

M~2V20'N1 (I>n,),

M~2Vmo' Jn, (n,>1), (7
where
o 4
o — { 5. diquark, ®)
o, meson.

[ is the orbital angular momentum and 7, is the radial quan-
tum number. From Eq. (7) we can have the parameterized
form [58]

M =mpg + Bxv/x +cox (x =1, ny) 9)
with the parameters
Br = cprcxce, cc =o', a1 =232, ¢, =27

All parameters are determined by fitting the meson Regge tra-
jectories and can be used to calculate both the meson masses
and the diquark masses. Both c¢; and ¢ r;,, are theoretically
equal to 1 and are fitted in practice. In Eq. (10), ¢, and o are
universal for both the light mesons and the light diquarks.
¢ rx and co, are determined by fitting the given meson Regge
trajectory and varies with different Regge trajectories.

For the light mesons and the light baryons, the common
choice is [29,34,58,78,79],

(10)

mg = 0. (I

This choice of mg leads to My = +/1/2M,,, which is
obtained from Egs. (8), (9), (10), and (11). The predictions
given by My = /1/2M,, disagree with other theoretical
results. In reality, the light quarks are massive which should
be included. According to Egs. (3) and (6), C should be
also considered. There are different ways to include the light
quark mass correction [10,11,46,53,54]. In Ref. [54], the
authors propose M = m + mo + «/a(n, + al + b) based
on the string model, which differs from Eq. (9) with (11)
mainly in the term m 4 mj. According to the discussions
in Refs. [54,58], by including the parameter C, we try the
modified formula Eq. (9) with

mR:m1+m2+C/, (12)
where
C .
=, diquark
/ — 2 ’
¢ {C, meson. (13)

Asmy, my = 0and C is neglected, the modified formula (9)
with (12) reduces to the usual Regge trajectory formula for
the light mesons, i.e., (9) with (11). (9) with (12) has the same
form as the Regge trajectory formula in Ref. [63]. And we
note that while the former is applicable to the light systems,
the latter is for the heavy-light systems.



Eur. Phys. J. C (2023) 83:1133

Page30f9 1133

Table 1 The completely antisymmetric states for the diquarks in 3. and in 6, [62]. j is the spin of the diquark (gg’), s denotes the total spin of
two quarks, / represents the orbital angular momentum. n = n, + 1, n, is the radial quantum number, n, =0, 1,2, ...

Spin of diquark Parit Wave state Configuration
P q y g
(J) G" (n**11)
. 3. 6
=0 0+ n'so laa'l,s,,- tadq'}s,,
— 3 / 3(‘ 716¢
0 n’ po (9915 .- 199'},5,,
. 3. 3¢ 6¢ 6,
j=1 1t n3si, nidy laa')s,,» taa'ys,, 0 laa'ls,  laa'ls,
_ 3 3 6 6
1 n'pr.n’py laa"hi, - laa'yys, . laq'ly, . lad')s
. 3. 3 6¢ 6c
=2 2+ nldy, n’dy laa'T,5y,- 1aa')5 - 1ad'} g, 199']5,,
— 3(‘ 3[‘ 6(‘ 6(‘
2 n3pr,ndf l9q')}5 - [99'T,5 - laa'ts - g},

The Regge trajectory relation for the doubly heavy
diquarks has the same form as the Regge trajectory rela-
tion for the doubly heavy mesons [62]. However, unlike the
case of doubly heavy diquarks and similar to the case of
heavy-light diquarks [63], the usual Regge trajectory for-
mula (9) with (11) for the light mesons cannot be directly
applied to the light diquarks. [Because mi + m, + C’ is
small for By /x + cox due to negative C’ and small m , and
then By /X + coy is a good approximation of m | +my+C’'+
BxA/x + cox,the usual Regge trajectory formula (9) with (11)
can work well for the light mesons.] The unified description
of the light mesons and the light diquarks demands more rig-
orous Regge trajectory relations. By fitting the masses of both
light mesons and light diquarks, we find that the light diquark
masses fitted by employing Eq. (9) with (10) and (11) dis-
agree with other theoretical predictions. However, by using
the modified formula (9) with (10) and (12), we can crudely
estimate the masses of both light mesons and light diquarks,
and these estimates are in agreement with other theoretical
predictions, see details in the following section. Formulas (9)
with (12) includes not only the light quark masses m; > but
also the parameter C. Additionally, the half relation (5) is
explicitly included in formula by 6’ = ¢/2 and C’ = C/2.
The modified Regge trajectory formula provides an unified
description of the light mesons and the light diquarks.

3 Regge trajectories for the light diquarks

In this section, the Regge trajectories for the light diquarks
(ud), (us) and (ss) are investigated.

3.1 Preliminary

When a diquark (¢q’) contains light quarks with ¢, ¢’ =
u,d,s, the overall state function must be antisymmetric

because strong interactions do not distinguish the flavor u, d,
s [4]. The completely antisymmetric states for the diquarks in
3. are listed in Table 1. The state of diquark (¢¢") is denoted

as [qq' 5, ), of {qq'Y 5 - 14’} and [qq') indicate the
permutation symmetric and antisymmetric flavor wave func-
tions, respectively. n = n, + 1,n, =0, 1, ---. 5 is the total
spin of two quarks, and j is the spin of the diquark (¢q’). 3.
denotes the color antitriplet state of diquark.

The modified Regge trajectory formula (9) with (12) is
used to fit the radial and orbital Regge trajectories for the
light diquarks. The quality of a fit is measured by the quantity
x? defined by [80]

N
1 My — Moi \*
PENVIe T M ’

where N is the number of points on the trajectory, M z; is fit-
ted value and M,; is the experimental value or the theoretical
value of the ith particle mass. The parameters are determined
by minimizing y 2. Firstly, using the Regge trajectory formula
(9) with (12), the experimental data [81] and the theoretical
data [65,82], we fit the radial and orbital Regge trajectories
for the light mesons, respectively. Secondly, we choose the
following parameter values which are used to fit the Regge
trajectories for the light diquarks,

(14)

my.q = 0.50 GeV, m; =0.67 GeV,

o =0.18 GeV?, C = —0.64 GeV. (15)
These parameters are universal for all light diquark Regge tra-
jectories. Thirdly, the parameters c r, and co, in (9) are deter-
mined by fitting the corresponding meson Regge trajectories.
For example, the ¢ ¢, and co,, in the {ud }fgﬂ Regge trajec-
tory are calculated by fitting the radial Regge trajectory for
the p mesons. As all parameters are determined, the diquark
masses can be calculated finally. There is not compelling

@ Springer
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Table 2 The fitted values of parameters c rp, , €1, Con,, and co;. € fp,
(cy1) and cop, (cor) are obtained by fitting the radial (orbital) Regge
trajectories. 159, 13s) and 1° py mean that the parameters are calculated
by fitting the Regge trajectories for the 1'sg state, the 13s; state and the
13 py state, respectively

(ud) (us) (ss)
cny (11s0) 0.668 0.683
con, (11s0) 0.0 0.005
cn, (1351) 0.691 0.708 0.676
con, (13s1) 0.16 0.12 0.095
cpr (1'sg) 0.731 0.714 0.737
cor (1's0) 0.02 0.005 0.0
cpr (3sy) 0.775 0.734 0.761
cor (13s1) 0.19 0.165 0.11
e (13 po) 0.693 0.695
cor (13 po) 0.0 0.0

reason why co, obtained by fitting the meson Regge trajec-
tories can be directly used to calculate the diquark Regge
trajectories. We use this method as a provisional method to
determine cg, before finding a better one. It validates this
method that the fitted results for the light diquarks (ud), (us)
and (ss) agree with the theoretical values obtained by using
other approaches, see the discussions in the following sub-
sections.

3.2 Regge trajectories for the (ud) diquark

Using Egs. (9) with (12) to fit the radial Regge trajectories for
the 7 mesons and for the p mesons, respectively, we obtain
the parameters ¢ 7, and co,,, see Table 2. The experimental
data from PDG [81] and the theoretical data from [82] are
used to obtain ¢y, and cqy,,. As we fit the radial = Regge
trajectory, the first point, i.e., llSo state is excluded due to
its abnormally small mass. Substitute the values in Eq. (15)
and the obtained c ¢y, and co,, into (9), (10), (12), and (13).
Then the masses of diquark (#d) can be calculated by Eq.
(9) with (12), see Table 3. The radial Regge trajectories are
shown in Fig. 1a.

Similar to the radial Regge trajectory case, the orbital
7(1'Sp) and p(13S)) Regge trajectories are fitted by using
Eq. (9) with (12), respectively. Using the experimental data
from PDG [81] and the theoretical data from [82], ¢ s,, and
con, can be fitted. As the orbital w Regge trajectory is fitted,
the first point is also excluded. Substitute the values in Eq.
(15) and the fitted c 7, and co,, into (9), (10), (12), and (13).
Then the masses of diquark (#d) can be calculated by Eq.
(9) with (12), see Table 4. The orbital Regge trajectories are
shown in Fig. 1b.

The calculated light diquark masses by using the Regge
trajectories are in accordance with other theoretical predic-

@ Springer

Table 3 The fitted values (in GeV) for the diquarks (ud), (us), and
(ss) by using the radial Regge trajectories. n = n, + 1, n, =0, 1, ....
n, is the radial quantum number. s is the total spin of two quarks, / is
the orbital quantum number and j is the spin of diquark. x denotes the
nonexistent states

State (n>*11;) (ud) (us) (s5)
1lsg 0.68 0.90 x
2150 1.39 1.58 X
3lso 1.68 1.88 X
41 1.91 2.11 X
5150 2.10 2.30 X
135 0.97 1.11 1.24
2351 1.47 1.65 1.77
335 1.76 1.95 2.06
435 1.99 2.18 2.28
535 2.18 238 2.47

Table 4 Same as Table 3 except by using the orbital Regge trajectories

State (n**11;) (ud) (us) (s5)
1lso 0.77 0.89 1.02(x)
1'p 1.31 1.46 1.65
1'd, 1.56 1.71 1.90 (x)
11 1.76 1.90 2.10
1lgy 1.92 2.06 2.27 (x)
1hs 2.07 2.21 242
135 0.97 1.10 1.23
B 1.40 1.52 1.70 (x)
13d3 1.65 1.77 1.96
13 f4 1.85 1.96 2.16 (x)
13g5 2.03 2.12 233
13he 2.18 2.27 2.48 (x)

tions, see Table 5. In Table 5, the mass of [ud]?gpo is calcu-
lated by fitting the the orbital ag (13 Py) Regge trajectory. The

mass of {ud }?‘1' . is obtained by fitting the orbital = Regge
trajectory and is taken from Table 4.

3.3 Regge trajectories for the (us) diquark

Using Egs. (9) with (12) to fit the radial Regge trajectories for
the K mesons and for the K* mesons, respectively, we obtain
the parameters c r,, and co,,, see Table 2. The experimental
data from PDG [81] and the theoretical data from [65,82]
are used to obtain ¢ f5,, and co,, . Substitute the values in Eq.
(15) and the obtained c 7y, and cgj,, into (9), (10), (12), and
(13). Then the masses of diquark (us) can be calculated by
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Fig. 1 The radial and orbital Regge trajectories for the (ud) diquark.
a Radial Regge trajectories for the [ud]?‘{m state (the red dashed line)

1> 1.8} -7 A
12 16} ]
= 1af ]

M (GeV)

| 20f :
i / :
] (50 1.8F s 1
s 16} ]

ny

Fig. 2 Same as Fig. 1 except for the (us) diquark

Eqgs. (9) with (12), see Table 3. The radial Regge trajectories
are shown in Fig. 2a.

Similar to the radial Regge trajectory case, the orbital
K (1'Sp) and K*(13S) Regge trajectories are fitted by using
Eq. (9) with (12). Using the experimental data from PDG
[81] and the theoretical data from [82], ¢y, and cg,, can be
fitted. Substitute the values in Eq. (15) and the fitted ¢ 7, and
con, 1nto (9), (10), (12), and (13). Then the masses of diquark
(us) can be calculated by Eq. (9) with (12), see Table 4. The
orbital Regge trajectories are shown in Fig. 2(b).

The calculated (us) masses by using the Regge trajectories
are in accordance with other th(_aoretical predictions, see Table

5.In Table 5, the mass of [us] is calculated by fitting the

3
Bpo i
the orbital K¢ (1° Py) Regge trajectory. The mass of {us}?‘l‘pl
is obtained by fitting the orbital K Regge trajectory and is
taken from Table 4.

In this study, we do not consider the 1, -3 mixing of the
strange diquarks («s) which is similar to the mixing of spin-

2.0} — ]

12 ]
1.0'// E
0.8E ]

(b)
and the {ud}?gﬂ state (the blue line). b Orbital Regge trajectories for

the [ud]?‘l's state (the red dashed line) and the {ud }?gﬂ state (the blue
line). The data are listed in Tables 2, 3 and 4

2.2J,,,,,,,,,,,,,,,,,,,,,,,’/,/Jj

L4t 7 ]
128 /7 ]
1.0/ ]

triplet and spin-singlet states of the strange mesons [82]. The
masses of the 1'/; states of the strange diquarks are estimated

by using the orbital Regge trajectories for the [us]?{so state,
see Table 4.

3.4 Regge trajectories for the (ss) diquark

Because the diquark (ss) composed of two identical quarks,
the antisymmetric flavor wave function does not exist; there-
fore, the states in the [ss] configuration disappear in Table
1. Using Eq. (9) with (12) to fit the radial Regge trajectories
for the ¢ mesons, we obtain the parameters ¢ fn, and cop, ,
see Table 2. The experimental data from PDG [81] and the
theoretical data from [82] are used to obtain ¢, and coy, .
Substitute the values in Eq. (15) and the obtained c,, and
con, Into (9), (10), (12), and (13). Then the masses of diquark
(ss) can be calculated by Eq. (9) with (12), see Table 3. The

@ Springer
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2.6f F ' ' ' ' /,,ij
= 2.42 a
O 2.2t b T 1
S 20 d ]
1.8] - ]
1.6} L ]
14} 7 ]
1 2 3 4 5
n, [
(a) (b)
Fig. 3 Same as Fig. | except for the (ss) diquark
Table 5 Comparison of theoretical predictions for the masses of the light diquarks (in GeV)
j* Diquark Our results FGS [20], FG [21] F [26] YCRS [22] GTB [23]
ot [ud]*?‘{so 0.68 0.710 0.691 0.78 0.77
[ud?y;,, 1.39 1513
[us]?js0 0.90 0.948 0.886 0.93 0.92
0~ [ud]?gpo 1.27 1.321 1.15 1.30
[usﬁgpo 1.44 1.28 1.41
1+ {ud}?gsl 0.97 0.909 0.840 1.06 1.06
{ud}zgﬂ 147 1.630
{us}?gsI 1.11 1.069 0.992 1.16 1.16
{ss}?gﬂ 1.24 1.203 1.136 1.26 1.25
fssh, 1.77 1.817
1- {ud}fym 1.31 1.397 1.33 1.44
{us}?qpl 1.46 1.44 1.54
{ss}?fp] 1.65 1.608 1.64

radial Regge trajectory for the [ss]?ﬁso does not exist. The

radial Regge trajectory for the [ss]igsI is shown in Fig. 3a.

Similar to the radial Regge trajectory case, the orbital
n(l 15y) and (p(13S1) Regge trajectories are fitted by using
Eq. (9) with (12). Using the experimental data from PDG
[81] and the theoretical data from [82], ¢ rp,, and cg,, can be
fitted. Substitute the values in Eq. (15) and the fitted c f,,
and co,, into (9), (10), (12), and (13). Then the masses of
diquark (ss) can be calculated by Egs. (9) and (12), see Table
4. The orbital Regge trajectories are shown in Fig.3b. Due
to the pauli exclusion principle, some states do not exist, see
Table 4.

The calculated (ss) masses by using the Regge trajectories
are in accordance with other theoretical predictions, see Table

@ Springer

5. In Table 5, the mass of {ss}?jpl is obtained by fitting the
orbital 7(1'Sp) Regge trajectory and is taken from Table 4.

3.5 Discussions

When using diquark in multiquark systems, the interactions
between quark and quark, diquark and quark, diquark and
diquark are needed. In Refs. [20,21,83,84], these interac-
tions are constructed with the help of the off-mass-shell
scattering amplitude, which is projected onto the positive
energy states. The interactions also can be established by
expanding the interactions of the quark-antiquark system to
the quark-quark system, and then to the diquark-antidiquark
systems or the diquark-quark systems [85]. Furthermore, the
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effect of the finite size of diquark is treated differently. In
Refs. [20,21,83,84], the size of diquark is taken into account
through corresponding form factors. At times, diquark is
taken as being pointlike [26,85], and we use this approxi-
mation in the present work.

In Ref. [63] and this work, it is shown that in order
to describe the meson gg’ and the corresponding diquark
(gq’) universally, the masses of the light quarks should be
taken into account in the Regge trajectories for both the
light diquarks and the heavy-light diquarks. Additionally,
we find that the inclusion of a negative parameter is nec-
essary in the diquark Regge trajectory formula according
to the discussions in Refs. [62,63] and this work. Specif-
ically, the fundamental parameter C in the Cornell poten-
tial —(4/3)(as/r) + or + C is emphasized and becomes
essential when discussing the Regge trajectories for various
types of diquarks (including doubly heavy diquarks, heavy-
light diquarks, and light diquarks). Without considering the
parameter C, the meson ¢g’ and the corresponding diquark
(gq") cannot be universally described using the Regge tra-
jectory approach.

InRef. [62], we show an universal description of the Regge
trajectories for the doubly heavy mesons and the doubly
heavy diquarks. In Ref. [63], we present the universal descrip-
tion of the Regge trajectories for the heavy-light mesons and
the heavy-light diquarks. In this work, we show the universal
description of the Regge trajectories for the light mesons and
the light diquarks. However, there is a limitation to the uni-
fied description of the light mesons and the light diquarks.
The values of C and the quark masses in the Regge trajec-
tories for the doubly heavy diquark and for the heavy-light
diquark are universal [62,63]. However, in the case of light
diquarks, the parameters in Eq. (15) are only universal for the
Regge trajectories of light diquarks. Furthermore, the fitted
parameters ¢ r,, and c s vary for different Regge trajectories
in the light diquark case, which is different from the cases of
doubly heavy diquarks and heavy-light diquarks. Therefore,
it is expected that the Regge trajectory formula (9) with (12)
serves as a provisional formula until a better one is found.

4 Conclusions

We attempt to apply the Regge trajectory approach to inves-
tigate the light diquarks constituting of two light quarks. The
spectra of the light diquarks (ud), (us) and (ss) are crudely
estimated by the Regge trajectory approach, and these results
are in agree with other theoretical results. This demonstrates
the suitability of the Regge trajectory method for studying
light diquarks. The diquark Regge trajectory offers a new and

very simple approach for estimating the spectra of the light
diquarks.

The Regge trajectory relation for doubly heavy diquarks
follows the same form as the Regge trajectory relation for
doubly heavy mesons. However, unlike the case of doubly
heavy diquarks, the usual Regge trajectory formula for light
mesons cannot be directly applied to light diquarks. Instead,
similar to the case of heavy-light diquarks, we need to con-
sider the light quark mass and the parameter C in the Cornell
potential to obtain agreeable results. By incorporating these
factors, a modified Regge trajectory formula is proposed,
which has the same form as the formula for the heavy-light
diquarks. The modified Regge trajectory formula provides an
unified description of both light mesons and light diquarks.

We present a method to determine the parameters in the
diquark Regge trajectories. By employing (9) with (12) to
fit the light mesons, we can obtain values of the universal
parameters. By fitting a chosen meson Regge trajectory, ¢ s
and coy are calculated. Once all parameters are computed,
the light diquark Regge trajectory is definite and the spectra
of the light diquarks can be estimated.

Diquarks are not physical objects and their spectrum can-
not be obtained experimentally. However, in the diquark pic-
ture, the excited states of diquarks can be identified by the p-
mode excited states of baryons, tetraquarks and pentaquarks.
For instance, the behavior of the p-mode excited states of
the doubly heavy baryons with respect to [ or n, will be dif-
ferent from the behavior of the A-mode excited states. This
can be tested in future experiments. It is expected that the
diquark Regge trajectory will provide a simple method for
investigating the p-mode excitations of baryons, tetraquarks
and pentaquarks containing the light diquarks.
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