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The chiral Lagrangians for singly heavy baryons are constructed up to the Oðp4Þ order. The involved
baryons may be in a flavor antitriplet with spin 1=2, a flavor sextet with spin 1=2, or a flavor sextet with spin
3=2 when one considers three light flavors. For the relativistic version of Lagrangian, fromOðp2Þ toOðp4Þ,
there exist 48, 199, and 1242 independent terms in theSUð2Þ case and 59, 307, and 2454 independent terms in
the SUð3Þ case, respectively. For the Lagrangian in the heavy-quark limit, fromOðp2Þ toOðp4Þ, the numbers
of independent terms are reduced to 16, 64, and 412 in theSUð2Þ case and to 17, 88, and714 in theSUð3Þ case,
respectively. We obtain the low-energy constant relations between the relativistic case and the heavy-quark
case up to theOðp3Þ order. The relations between low-energy constants of independent relativistic terms are
also presented up to this order by using the heavy-quark symmetry.
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I. INTRODUCTION

More than 40 years ago, evidence for the existence of the
charmed baryons Λþ

c and Σþþ
c was reported by several

experiments [1–4]. Later, more and more heavy baryons
were observed [5]. The theoretical study of these particles
directly from QCD is a formidable challenge because
of its highly nonperturbative nature. Until now, various
approaches compatible with QCD have been adopted in
the related studies [6], such as lattice QCD [7–10], QCD
sum rule [11–15], bag model [16,17], pion mean-field
approach [18], bound-state approach [19], chiral perturba-
tion theory (ChPT) [20–28], etc.
Of the theoreticalmethods,ChPTas a low-energy effective

field theory of QCD is a very useful tool in studying hadron
properties. In this theory, Goldstone bosons generated from
the spontaneous breaking of chiral symmetry are taken as the
lowest pseudoscalar mesons [29–31]. For an effective theory,
the physics is usually described by a Lagrangian focusing
only on the low-energy degrees of freedom below some
scale. The high-energy degrees of freedom are integrated out,
and their effects are usually encoded in the theory parameters.
In this sense, ChPT describes only physics in the energy
region below the chiral symmetry-breaking scale Λχ . As the

first step to establish the framework of ChPT, constructing
effective Lagrangian containing necessary fields is essential.
What one needs to restrict the terms in the theory is just the
consideration of QCD symmetries. Picking up the indepen-
dent interaction operators Oi’s, one may write the
Lagrangian as a sum L ¼ P

i ciOi. Here, the parameters
ci’s are the coupling constants or low-energy constants
(LECs). The effects of high-energy particles and the details
of short-range QCD interactions are hidden in these param-
eters. With the chiral Lagrangian involving singly heavy
baryons, one can study a range of problems, such as the
strong CP violation [32], the properties of singly heavy
baryons including magnetic moment [27,28], mass [33–36],
and decay [37–39], etc.
In general, the number of terms satisfying all possible

QCD symmetries are infinite, but not all of them give
important contributions to the considered matrix element.
Since the pion momentum p is a small quantity compared
to Λχ , p=Λχ is taken to be the expansion parameter in
ChPT, and the Lagrangian and matrix element are usually
organized order by order with this parameter. Whether the
contribution from a term is important or not relies on its
chiral order. In principle, a chirally perturbative calculation
involving high-order terms is better than that using only
low-order terms. However, higher order implies more
LECs. The determination of such LECs is one of the
greatest difficulties in the application of ChPT. For ChPT
with heavy-quark baryons, it is possible to reduce the
number of independent LECs to a certain extent by finding
out LEC relations with the heavy-quark symmetry.
The quark component of singly heavy baryons is Qqq

(Q ¼ c, b; q ¼ u, d, s). By treating the heavy quark as a
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singlet, such a baryon belongs to a 3̄ or 6 representation in the
flavor SUð3Þ group. The spins of the light diquark in 3̄ and 6
are 0 and 1, respectively, because of the requirement from the
Pauli principle. Combining with the heavy-quark spin, one
gets a spin-1

2
antitriplet, a spin-1

2
sextet, and a spin-3

2
sextet.

In the limit that the heavy-quark mass goes to infinity,
mQ → ∞, there is a heavy-quark spin symmetry [20,40–42]
which says that the heavy-quark spin does not affect the
baryon dynamics and, thus, the two sextets are degenerate.
With this approximate symmetry, thenumber ofLECswill be
reduced to a much smaller value [21,27,28,43].
Until now, chiral Lagrangians with nucleons [44], octet

baryons [45–47], Δð1232Þ [48], decuplet baryons [49,50],
heavy-light mesons [51], and doubly charmed baryons
[52,53] have been obtained up to the Oðp4Þ order.
However, only the lowest order and a part of incomplete
high-order chiral Lagrangian with singly heavy baryons
have been constructed [21,27,28]. In all these versions of
ChPT, the two-loop contributions to amplitudes start to
enter at theOðp5Þ order. For considerations to complete the
necessary ingredient of one-loop level investigations, to
check convergence of chiral expansion better, to motivate
future LEC studies, and so on, here we would like to
construct relativistic chiral Lagrangians with singly heavy
baryons up to the Oðp4Þ order. In principle, when one
determines the values of LECs from experimental data, all
the operators should be independent. Otherwise, overfitting
would appear. The Lagrangians given in the present study
will be complete, and the terms will be independent.
Moreover, the Lagrangian in the heavy-quark limit will
also be constructed. It will be used to find out LEC relations
with the heavy-quark symmetry.
This paper is organized as follows. In Sec. II, the

building blocks and multiplets of singly heavy baryons
are introduced. In Sec. III, the structures of chiral
Lagrangians, properties of building blocks, and some linear
relations are presented. Section IV shows the method to
obtain LEC relations with the heavy-quark symmetry.
Section V is for the results and discussions. A brief
summary is given in Sec. VI.

II. BUILDING BLOCKS FOR
LAGRANGIAN CONSTRUCTION

This section collects the basic building blocks in con-
structing the chirally invariant terms. Their basic properties
are given directly. One can find more details about them in
Refs. [20,21,30,31,42,47–49,51,54–62].

A. Goldstone bosons dynamics and external sources

The QCD Lagrangian with light quarks coupling to
external sources reads

L ¼ L0
QCD þ q̄γμðvμ þ γ5aμÞqþ q̄ðiγ5p − sÞq; ð1Þ

where L0
QCD is the original QCD Lagrangian in the chiral

limit, q denotes the light-quark field, and vμ, aμ, s, and p
are vector, axial-vector, scalar, and pseudoscalar sources,
respectively. In order to consider the electroweak inter-
actions, vμ is taken to be traceable in the flavor space, i.e.,
hvμi ≠ 0, in the relativistic case. When the heavy-quark
limit is considered, we take hvμi ≠ 0 in the two-flavor
(Nf ¼ 2) case and hvμi ¼ 0 in the three-flavor (Nf ¼ 3)
case. For the axial-vector source aμ, it is always taken to be
traceless. We do not consider the tensor external source
[62] and the strong CP violation term in this paper.
The mesonic field u denotes the nonlinear representation

for the pseudoscalar Goldstone bosons which are generated
from the spontaneous breaking of the chiral symmetry
SUðNfÞL × SUðNfÞR into the vector symmetry SUðNfÞV.
Under the gL × gR chiral rotation, one has

u → gLuh† ¼ hug†R; ð2Þ

where h is a compensator field related to the pion fields.
For convenience, we choose the following building

blocks to construct chiral Lagrangians [44,47–49,51]:

uμ ¼ ifu†ð∂μ − irμÞu − uð∂μ − ilμÞu†g; ð3Þ

χ� ¼ u†χu† � uχ†u; ð4Þ

hμν ¼ ∇μuν þ∇νuμ; ð5Þ

fμνþ ¼ uFμν
L u† þ u†Fμν

R u; ð6Þ

fμν− ¼ uFμν
L u† − u†Fμν

R u ¼ −∇μuν þ∇νuμ; ð7Þ

where rμ ¼ vμ þ aμ, lμ ¼ vμ − aμ, χ ¼ 2B0ðsþ ipÞ,
Fμν
R ¼ ∂

μrν − ∂
νrμ − i½rμ; rν�, Fμν

L ¼ ∂
μlν − ∂

νlμ − i½lμ; lν�,
and B0 is a parameter related to the quark condensate.
The advantage to use such notations is that the chiral
rotation of an arbitrary building block X is

X → X0 ¼ hXh†: ð8Þ

The covariant derivative of X reads

∇μX ¼ ∂
μX þ ½Γμ; X�; ð9Þ

Γμ ¼ 1

2
fu†ð∂μ − irμÞuþ uð∂μ − ilμÞu†g: ð10Þ

B. Singly heavy baryons

For the singly heavy baryon Qqq, the formed antitriplet
(sextet) is antisymmetric (symmetric) in flavor space for
the exchange of the two light quarks. One can put all the
involved ground baryon fields into three matrices [21,43]:
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B3̄ ¼

0
BBB@

0 ΛQ Ξþ1=2
Q

−ΛQ 0 Ξ−1=2
Q

−Ξþ1=2
Q −Ξ−1=2

Q 0

1
CCCA;

B6 ¼

0
BBB@

Σþ1
Q

1ffiffi
2

p Σ0
Q

1ffiffi
2

p Ξ0þ1=2
Q

1ffiffi
2

p Σ0
Q Σ−1

Q
1ffiffi
2

p Ξ0−1=2
Q

1ffiffi
2

p Ξ0þ1=2
Q

1ffiffi
2

p Ξ0−1=2
Q ΩQ

1
CCCA;

B�
6 ¼

0
BBB@

Σ�þ1
Q

1ffiffi
2

p Σ�0
Q

1ffiffi
2

p Ξ0�þ1=2
Q

1ffiffi
2

p Σ�0
Q Σ�−1

Q
1ffiffi
2

p Ξ0�−1=2
Q

1ffiffi
2

p Ξ0�þ1=2
Q

1ffiffi
2

p Ξ0�−1=2
Q Ω�

Q

1
CCCA; ð11Þ

where B3̄;6 (B
�
6) is for spin-1=2 (spin-3=2) baryons and the

superscripts �1, 0, and �1=2 denote the z components of
the isospin. In the two-flavor case, only the upper left 2 × 2
matrices are considered.
The chiral transformations for these singly-heavy-baryon

fields are

B → B0 ¼ hBhT; ð12Þ

B̄ → B̄0 ¼ h�B̄h†; ð13Þ

where B ¼ B3̄; B6, or B�
6. The covariant derivative for B is

DμB ¼ ∂μBþ ΓμBþ BΓT
μ : ð14Þ

If more than one covariant derivative acts on B, a totally
symmetrical form is defined:

Dμν…ρ≡ 1

n!
ðDμDν…Dρ|fflfflfflfflfflfflffl{zfflfflfflfflfflfflffl}

n

þ full permutation of D’sÞ: ð15Þ

Any antisymmetrical derivative is related to the higher-
order contributions [44].

The two sextets B6 and B�
6 have the same light degree of

freedom. In the heavy-quark limit mQ → ∞, they are
degenerate, and one usually puts B6 and B�

6 baryons into a
superfield ψμ to reflect the heavy-quark spin symmetry.
In the literature, there are different relative phases between
B6 and B�

6 in the definition of ψμ. Here, we choose to use
[28,28,63,64]

ψμ ¼ B�μ
6 −

ffiffiffi
1

3

r
ðγμ þ vμÞγ5B6;

ψ̄μ ¼ B̄�μ
6 þ

ffiffiffi
1

3

r
B̄6γ5ðγμ þ vμÞ; ð16Þ

where vμ with v2 ¼ 1 is the velocity of heavy baryons [65].
Since the superfield describes baryons in the nonrelativistic
case, it contains only the annihilation operators. Usually, the
velocity-related superfield ismarked by a subscript v, i.e.,ψμ

v.
In this paper, we do not show it explicitly. Under the chiral
rotation, the behaviors for ψμ and ψ̄μ are the same as the
baryon field B and B̄, respectively. In the heavy-quark limit,
the superfield satisfies the relations

=vψμ ¼ ψμ; vμψμ ¼ 0: ð17Þ

III. CONSTRUCTION OF THE CHIRAL
LAGRANGIAN FOR SINGLY HEAVY BARYONS

In this section, we introduce the method of constructing
the singly-heavy-baryon chiral Lagrangian. First, we show
the basic structures of the considered Lagrangian. Second,
we present the transformation properties of building blocks,
such as parity (P), charge conjugation (C), and Hermiticity
(H.c.). Finally, we give a short description for the linear
relations which are used to remove dependent terms.

A. Structures of chiral Lagrangians

Since singly heavy baryons form three types of fields,
B3̄, B6, and B�

6, the relativistic chiral Lagrangian has six
different parts:

L ¼ LB3̄B3̄
þ LB6B6

þ LB�
6
B�
6
þ LB3̄B6

þ LB3̄B
�
6
þ LB6B�

6

¼
X
n

CnðhB̄3̄OΓDB3̄Q
Ti þ H:c:Þ þ

X
m

CmðhB̄6OΓDB6QTi þ H:c:Þ þ
X
p

CpðhB̄�
6OΓDB�

6Q
Ti þ H:c:Þ

þ
X
q

CqðhB̄3̄OΓDB6QTi þ H:c:Þ þ
X
r

CrðhB̄3̄OΓDB�
6Q

Ti þ H:c:Þ þ
X
s

CsðhB̄6OΓDB�
6Q

Ti þ H:c:Þ; ð18Þ

where the Lorentz indices are omitted, Cn;m;p;q;r;s are the
LECs, and h� � �i denotes the trace in the flavor space. In a
Lagrangian term, Γ denotes an element in the Clifford
algebra,O andQ represent all possible combinations of the

building blocks, and H.c. means Hermitian conjugate. In
the first three parts of the Lagrangian, we use a convention
that the covariant derivative D (when it appears) acts only
on the right baryon fields B3̄, B6, and B�

6. If a term is
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Hermitian, the H.c. of that term is not needed. In the last
three parts of the Lagrangian, the H.c. of a term is always
needed, and we use a convention that the covariant
derivative D (when it appears) acts on B3̄, B6, or B�

6 in
that term and on B̄3̄, B̄6, or B̄�

6 in H.c. of that term. With
such a convention, all the LECs are real. We do not show
the kinetic terms in the above Lagrangian. They will be
given in the leading-order Lagrangian [Eq. (30)].
In the heavy-quark limit, one has two mass terms

M3̄hB̄3̄B3̄i and M6hψ̄μψμi. The first term can be removed
by scaling the baryon fields with the factor e−iM3̄v·x. Then the
covariant derivatives acting on the matter fields B3̄ and ψν

becomeDμB3̄¼−iM3̄v
μB3̄ andD

μψν¼−iM6vμψν, respec-
tively. Since the heavy-quark spin has no impact on the
baryon dynamics and the light diquark has integer spin,
the heavy-quark symmetry imposes a constraint on the
Lagrangian which says that the Clifford algebra element
in each term can be only a unit matrix. Therefore, the
structures of the chiral Lagrangian in the heavy-quark
limit are

L ¼ LB3̄B3̄
þ LB3̄ψ

þ Lψψ

¼
X
m

DmðhB̄3̄OvB3̄Q
Ti þ H:c:Þ

þ
X
n

DnðhB̄3̄OvψQTi þ H:c:Þ

þ
X
p

Dpðhψ̄OvψQTi þ H:c:Þ; ð19Þ

where Dn;m;p are the relevant LECs. Other symbols are the
same as those in Eq. (18) except for v which just means
possible velocities from the covariant derivatives acting on
baryons. The kinetic terms are also omitted, and they are
given in the following Eq. (31).

B. Properties of building blocks

According to the basic idea to establish an effective field
theory, the Lagrangians in Eqs. (18) and (19) should satisfy
all the QCD symmetries, i.e., Lorentz symmetry, chiral
symmetry, parity symmetry (P), charge conjugation sym-
metry (C), and time-reversal symmetry (T).With thebuilding
blocks discussed in Sec. II A, it is easy to obtain operators
satisfying both Lorentz symmetry and chiral symmetry. One
also needs to know the properties of building blocks in other
symmetries. Because of the CPT theorem which says that a
local theory is invariant under the combination of CPT
operations if it is Hermitian and Lorentz invariant, one may
consider only P and C behaviors of the operators in ChPT.
The T invariance of the Lagrangian is automatically guar-
anteed by the CP invariance.
In Table I, we list the P parity, charge conjugation,

Hermiticity, and chiral dimensions (dim) of the building
blocks defined in Sec. II A. In Table II, the properties of
Clifford algebra, Levi-Civita tensor, covariant derivative

acting on baryons, and velocity of heavy baryons are shown.
We use subscript BB to denote terms in the Lagrangians
LB3̄B3̄

, LB6B6
, LB�

6
B�
6
, and Lψψ , while BB0 to denote those in

LB3̄B6
, LB3̄B

�
6
, LB6B�

6
, and LB3̄ψ

. Only signs after trans-
formations are displayed. We give some explanations about
the sign assignment by noting that the parity transformations
for spin-1

2
and spin-3

2
fields are different [66] and the final

Lagrangian should have the structures shown in Eq. (18) or
(19). For convenience,we use the same sign forPBB andPBB0

for Dμ and vμ but compensate a minus sign in PBB0 for
Clifford algebra and εμνλρ. An exception is the sign assign-
ment for parity transformation for LB3̄B6

. It is taken to be the
same asLBB, but notLBB0 , since bothB3̄ andB6 contain only
spin-1

2
fields. For charge conjugation and Hermiticity, the

signs for Dμ are different between LBB and LBB0 because of
the convention adopted in Eqs. (18) and (19).

C. Linear relations

With the above recipes, terms satisfying all the sym-
metries can be obtained. However, these terms are not
completely independent. There are linear relations restrict-
ing the constructed terms to a minimal set. They include
equations of motions, Schouten identity, SUð2Þ and SUð3Þ
Cayley-Hamilton relations, Bianchi identity, and relations
about derivatives. Such relations are very similar to those
for the doubly charmed baryons [53], and we do not repeat
them here. The details about them have been discussed
widely [21,30,31,44,47,48,48,49,54–57,67,68]. However,

TABLE I. Chiral dimension (dim), parity (P), charge conjuga-
tion (C), and Hermiticity (H.c.) of the building blocks.

Dimension P C Hermiticity

uμ 1 −uμ ðuμÞT uμ

hμν 2 −hμν ðhμνÞT hμν

χ� 2 �χ� ðχ�ÞT �χ�
fμν� 2 �f�μν ∓ ðfμν� ÞT fμν�

TABLE II. Chiral dimension (dim), parity (P), charge con-
jugation (C), and Hermiticity (H.c.) of the Clifford algebra
elements, Levi-Civita tensor, covariant derivative acting on
baryons, and velocity of baryons. The subscripts BB and BB0
are explained in the text.

Dimension PBB CBB H:c:BB PBB0 CBB0 H:c:BB0

1 0 þ þ þ − þ þ
γ5 1 − þ − þ þ −
γμ 0 þ − þ − − þ
γ5γ

μ 0 − þ þ þ þ þ
σμν 0 þ − þ − − þ
εμνλρ 0 − þ þ þ þ þ
Dμ 0 þ − − þ þ þ
vμ 0 þ − þ þ − þ
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now we need to consider one more relation, because the
flavor multiplets of baryons are different.
The baryon antitriplet is represented by an antisymmetric

matrix B3̄, and the two baryon sextets are represented by
two symmetric matrices B6 and B�

6. In an equation form,
one has

BT
3̄
¼ −B3̄; ðBð�Þ

6 ÞT ¼ Bð�Þ
6 : ð20Þ

Noticing further that the trace of a matrix is equal to the
trace of its transpose, one may get a new relation

hB̄OΓB0QTi ¼ δBδB0 hB̄QΓB0OTi; ð21Þ

where Bð0Þ can be B3̄, B6, or B�
6, δBð0Þ ¼ −1 for B3̄, and

δBð0Þ ¼ 1 for B6 and B�
6.

All the nonindependent chiral-invariant terms can be
eliminated with the linear relations. To do that, we adopt a
programmatic approach which is almost the same as those
used in Refs. [47,48,68]. The details can be found there.

IV. LEC RELATIONS IN THE
HEAVY-QUARK LIMIT

In the heavy-quark limit, not all terms in the relativistic
chiral Lagrangian are independent. The heavy-quark sym-
metry leads to some relations between the relativistic LECs.
Considering the fact that one covariant derivative acting
on the baryon field gives one mass scale, we revise the
dimensions of operators and LECs in Eq. (18) with the new
definitions

Õn ¼ On=Mm; C̃n ¼ CnMm; ð22Þ

wherem is the number of covariant derivatives acting on the
baryon field andM ¼ M3̄. Similar to the chiral perturbation
theory with explicit Δð1232Þ baryons [66], where the mass
difference ðmΔ −mNÞ is treated as the same order as the pion
momentum,wehere also take ðM6 −M3̄Þ ∼Oðp1Þ.With the
redefined symbols, the dimensions of LECs C̃n at theOðpnÞ
order are all (1 − n). The Lagrangians at the orderOðpmÞ can
then be written as

LðmÞ ¼
X
n

CðmÞ
n OðmÞ

n ¼
X
n

C̃ðmÞ
n ÕðmÞ

n ; Nf ¼ 3; ð23Þ

LðmÞ ¼
X
n

cðmÞ
n oðmÞ

n ¼
X
n

c̃ðmÞ
n õðmÞ

n ; Nf ¼ 2; ð24Þ

LðmÞ
HQ ¼

X
n

DðmÞ
n PðmÞ

n ; Nf ¼ 3; ð25Þ

LðmÞ
HQ ¼

X
n

dðmÞ
n pðmÞ

n ; Nf ¼ 2: ð26Þ

We discussed two methods to get the relations between
LECs for heavy-light mesons in Ref. [51]. Here, we adopt a
method similar to the second one there, i.e., changing the
heavy-quark form to the relativistic form. Substituting
Eq. (16) into Eq. (19), one has

ψ̄μψν → −
iffiffiffi
3

p B̄6γ5DμB�
6ν þ

1ffiffiffi
3

p B̄6γ5γ
μB�

6ν

þ iffiffiffi
3

p B̄�
6
μγ5DνB6 þ

1ffiffiffi
3

p B̄�
6
μγ5γνB6 −

1

3
gμνB̄6B6

−
1

3
B̄6Dμ

νB6 þ
i
3
B̄6σ

μ
νB6 þ B̄�

6
μB�

6ν; ð27Þ

B̄3̄ψ
μ →

iffiffiffi
3

p B̄3̄γ5D
μB6 þ

1ffiffiffi
3

p B̄3̄γ5γ
μB6 þ B̄3̄B

�
6
μ: ð28Þ

To find LEC relations, we change the forms ofOðpmÞ order
chiral Lagrangians to be

LðmÞ ∼
X
k

C̃kÕk ¼
X
k;i

C̃kXkiAi;

LðmÞ
HQ ∼

X
l

DlPl ¼
X
l;i

DlYliAi; ð29Þ

where Ai’s are possible terms maintaining all the QCD
symmetries, but they do not need to be independent.
The number of Ai ’s is larger than those of Õk ’s and
Pl’s, and the number of Õk ’s is larger than that of Pl ’s. X
and Y are the coefficient matrices. Using all linear relations
mentioned in Sec. III C, one may pick up the independent
Õk’s in the heavy-quark limit via linear algebra. Then the
remaining number of Õk’s is equal to that of Pl ’s. The
relations between C̃k’s and Dl’s and, thus, the relations
among C̃k’s can be obtained.

V. RESULTS AND DISCUSSIONS

A. Oðp1Þ and Oðp2Þ orders
The lowest-order relativistic chiral Lagrangian is [21]

Lð1Þ ¼ hB̄6ðiD −m6ÞB6i þ
1

2
hB̄3̄ðiD −m3̄ÞB3̄i þ hB̄�μ

6 ½−gμνðiD −m�
6Þ þ iðγμDν þ γνDμÞ

− γμðiDþm�
6Þγν�B�ν

6 i þ g1ðhB̄6uμγ5γμB6i þ H:c:Þ þ g2ðhB̄3̄u
μγ5γμB6i þ H:c:Þ þ g3ðhB̄6uμB�

6μi þ H:c:Þ
þ g4ðhB̄3̄u

μB�
6μi þ H:c:Þ þ g5hB̄�μ

6 uνγ5γνB�
6μi þ g6hB̄3̄u

μγ5γμB3̄i: ð30Þ
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In the heavy-quark limit, the Lagrangian is [43,69]

Lð1Þ
HQ ¼ i

2
hB̄3̄v ·DB3̄i − ihψ̄μv ·Dψμi þ ðM6 −MÞhψ̄μψμi

þ id1ϵμνλρhψ̄μvνuλψρi þ d2ðhψ̄μuμB3i þ H:c:Þ:
ð31Þ

With the heavy-quark symmetry, the relations between

LECs in Lð1Þ and those in Lð1Þ
HQ are

g1 ¼
2

3
d1; g3 ¼

1ffiffiffi
3

p d1; g5 ¼ −d1;

g2 ¼ −
1ffiffiffi
3

p d2; g4 ¼ d2; g6 ¼ 0: ð32Þ

These results are valid in both two- and three-flavor cases.
The relativistic chirally invariant terms at theOðp2Þ order

are shown in Table III. The second and fifth columns label
the number for terms in the two- and three-flavor cases,
respectively. The third and sixth columns give the relations

TABLE III. Independent terms in the relativistic Lagrangian at the Oðp2Þ order. Columns 3 and 6 list
the LEC relations between the relativistic case and the heavy-quark case. Columns 4 and 7 show the LEC
relations between different terms in the relativistic case by using the heavy-quark symmetry. In these two columns,
“I”means that we choose the term as an independent one when employing the heavy-quark symmetry. In columns 3,
4, 6, and 7, the LEC relations marked by “*” are given in Eqs. (33)–(36), respectively. “0” means that the LECs in
the heavy-quark limit vanish. “� � �” means that the LEC in the heavy-quark case vanishes or is equal to that in the
relativistic case.

On SUð2Þ c̃ð2Þn c̃ð2Þn SUð3Þ C̃ð3Þ
n C̃ð3Þ

n

hB̄3̄u
μuμB3̄i 1 � � � � � � 1 � � � � � �

hB̄3̄u
μuνDμνB3̄i 2 � � � � � � 2 � � � � � �

ihB̄3̄u
μuνσμνB3̄i 3 � � � � � � 3 � � � � � �

hB̄3̄u
μB3̄u

T
μi 4 � � � � � � 4 � � � � � �

hB̄3̄u
μDμ

νB3̄u
T
νi 5 � � � � � � 5 � � � � � �

hB̄3̄B3̄ihuμuμi 6 � � � � � �
hB̄3̄D

μνB3̄ihuμuνi 7 � � � � � �
hB̄3̄fþμνσμνB3̄i 6 � � � � � � 8 � � � � � �
hfþμνihB̄3̄σμνB3̄i 7 � � � � � � 9 � � � � � �
hB̄3̄χþB3̄i 8 � � � � � � 10 � � � � � �
hχþihB̄3̄B3̄i 9 � � � � � � 11 � � � � � �
hB̄6uμuμB6i 10 * I 12 * I
hB̄6uμuνDμνB6i 11 * I 13 * I
ihB̄6uμuνσμνB6i 12 * I 14 * I
hB̄6uμB6uTμi 13 * I 15 * I
hB̄6uμDμ

νB6uTνi 14 * I 16 * I
hB̄6B6ihuμuμi 17 * I
hB̄6DμνB6ihuμuνi 18 * I

hB̄6fþμνσμνB6i 15 − 1
3
dð2Þ13

I 19 − 1
3
Dð2Þ

15
I

hfþμνihB̄6σμνB6i 16 − 1
3
dð2Þ14

I 20 0 0

hB̄6χþB6i 17 −dð2Þ15
I 21 −Dð2Þ

16
I

hχþihB̄6B6i 18 −dð2Þ16
I 22 −Dð2Þ

17
I

hB̄�
6
μuμuνB�

6νi 19 dð2Þ6
I 23 Dð2Þ

5
I

hB̄�
6
μuνuμB�

6νi 20 dð2Þ7
* 24 Dð2Þ

6
*

hB̄�
6
μuνuνB�

6μi 21 dð2Þ8
* 25 Dð2Þ

7
*

hB̄�
6
μuνuλDνλB�

6μi 22 −dð2Þ9
* 26 −Dð2Þ

8
*

hB̄�
6
μuμB�

6
νuTνi þ H:c: 23 dð2Þ10

I 27 Dð2Þ
9

I

hB̄�
6
μuνB�

6μu
T
νi 24 dð2Þ11

* 28 Dð2Þ
10

*

(Table continued)

ZOU, LIU, LIU, and JIANG PHYS. REV. D 108, 014027 (2023)

014027-6



TABLE III. (Continued)

On SUð2Þ c̃ð2Þn c̃ð2Þn SUð3Þ C̃ð3Þ
n C̃ð3Þ

n

hB̄�
6
μuνDν

λB�
6μu

T
λi 25 −dð2Þ12

* 29 −Dð2Þ
11

*

hB̄�
6
μB�

6μihuνuνi þ H:c: 30 Dð2Þ
12

I

hB̄�
6
μB�

6
νihuμuνi þ H:c: 31 Dð2Þ

13
*

hB̄�
6
μDνλB�

6μihuνuλi þ H:c: 32 −Dð2Þ
14

*

ihB̄�
6
μfþμ

νB�
6νi 26 dð2Þ13 −3c̃ð2Þ15

33 Dð2Þ
15 −3C̃ð2Þ

19

ihfþμνihB̄�
6μB

�
6νi 27 dð2Þ14 −3c̃ð2Þ16

34 0 0

hB̄�
6
μχþB�

6μi 28 dð2Þ15 −c̃ð2Þ17
35 Dð2Þ

16 −C̃ð2Þ
21

hχþihB̄�
6
μB�

6μi 29 dð2Þ16 −c̃ð2Þ18
36 Dð2Þ

17 −C̃ð2Þ
22

hB̄3̄u
μuμB6i þ H:c: 30 0 0 37 0 0

hB̄3̄u
μuνDμνB6i þ H:c: 31 0 0 38 0 0

ihB̄3̄u
μuνσμνB6i þ H:c: 32 −

ffiffi
3

p
3
dð2Þ1

I 39 −
ffiffi
3

p
3
Dð2Þ

1
I

ihB̄3̄u
μσμ

νB6uTνi þ H:c: 33 −
ffiffi
3

p
3
dð2Þ2

I 40 −
ffiffi
3

p
3
Dð2Þ

2
I

hB̄3̄B6ihuμuμi þ H:c: 41 0 0

hB̄3̄D
μνB6ihuμuνi þ H:c: 42 0 0

hB̄3̄f−
μνγ5γμDνB6i þ H:c: 34

ffiffi
3

p
3
dð2Þ3

I 43
ffiffi
3

p
3
Dð2Þ

3
I

hB̄3̄fþμνσμνB6i þ H:c: 35 −
ffiffi
3

p
3
dð2Þ4

I 44 −
ffiffi
3

p
3
Dð2Þ

4
I

hfþμνihB̄3̄σμνB6i þ H:c: 36 −
ffiffi
3

p
3
dð2Þ5

I 45 0 0

hB̄3̄χþB6i þ H:c: 37 0 0 46 0 0

hχþihB̄3̄B6i þ H:c: 38 0 0 47 0 0

hB̄3̄u
μuνγ5γμB�

6νi þ H:c: 39 dð2Þ1 −
ffiffiffi
3

p
c̃ð2Þ32

48 Dð2Þ
1 −

ffiffiffi
3

p
C̃ð2Þ
39

hB̄3̄u
μuνγ5γνB�

6μi þ H:c: 40 −dð2Þ1

ffiffiffi
3

p
c̃ð2Þ32

49 −Dð2Þ
1

ffiffiffi
3

p
C̃ð2Þ
39

hB̄3̄u
μγ5γμB�

6
νuTνi þ H:c: 41 2dð2Þ2 −2

ffiffiffi
3

p
c̃ð2Þ33

50 2Dð2Þ
2 −2

ffiffiffi
3

p
C̃ð2Þ
40

huμuνihB̄3̄γ5γμB
�
6νi þ H:c: 51 0 0

ihB̄3̄fþμνγ5γμB�
6νi þ H:c: 42 −2dð2Þ4 2

ffiffiffi
3

p
c̃ð2Þ35

52 −2Dð2Þ
4 2

ffiffiffi
3

p
C̃ð2Þ
44

ihfþμνihB̄3̄γ5γμB
�
6νi þ H:c: 43 −2dð2Þ5 2

ffiffiffi
3

p
c̃ð2Þ36

53 0 0

hB̄6uμuνγ5γμB�
6νi þ H:c: 44

ffiffi
3

p
3
dð2Þ6

ffiffi
3

p
3
c̃ð2Þ19

54
ffiffi
3

p
3
Dð2Þ

5

ffiffi
3

p
3
C̃ð2Þ
23

hB̄6uμuνγ5γνB�
6μi þ H:c: 45

ffiffi
3

p
3
dð2Þ7

* 55
ffiffi
3

p
3
Dð2Þ

6
*

hB̄6uμγ5γμB�
6
νuTνi þ H:c: 46

ffiffi
3

p
3
dð2Þ10

ffiffi
3

p
3
c̃ð2Þ23

56
ffiffi
3

p
3
Dð2Þ

9

ffiffi
3

p
3
C̃ð2Þ
27

huμuνihB̄6γ5γμB�
6νi þ H:c: 57

ffiffi
3

p
3
Dð2Þ

13
*

ihB̄6fþμνγ5γμB�
6νi þ H:c: 47

ffiffi
3

p
3
dð2Þ13 −

ffiffiffi
3

p
c̃ð2Þ15

58
ffiffi
3

p
3
Dð2Þ

15 −
ffiffiffi
3

p
C̃ð2Þ
19

ihfþμνihB̄6γ5γμB�
6νi þ H:c: 48

ffiffi
3

p
3
dð2Þ14 −

ffiffiffi
3

p
c̃ð2Þ16

59 0 0
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between relativistic LECs and the LECs in the heavy-quark
limit. The fourth and seventh columns give the constraints for
the relativistic LECs with the heavy-quark symmetry, where
the independent ones are marked by “I.” Long LEC relations
are marked by “*” and those in the columns 3, 4, 6, and 7 are
displayed explicitly in the following Eqs. (33)–(36), respec-
tively. Table IV lists the Lagrangian terms in the heavy-quark
limit. The LB3̄B3̄

terms are almost the same as those in
Table III, except that terms containing γmatrices vanish now.
Therefore, we do not show LB3̄B3̄

terms explicitly in this
table. Table III does not give the LEC relations about
LB3̄B3̄

, either. A part of Oðp2Þ Lagrangians are given in
Refs. [21,28,70], which is consistent with ours.

c̃ð2Þ10 ¼ −
1

3
dð2Þ6 −

1

3
dð2Þ7 − dð2Þ8 ;

c̃ð2Þ11 ¼ −
1

3
dð2Þ6 −

1

3
dð2Þ7 þ dð2Þ9 ;

c̃ð2Þ12 ¼ 1

3
dð2Þ6 −

1

3
dð2Þ7 ;

c̃ð2Þ13 ¼ −
2

3
dð2Þ10 − dð2Þ11 ;

c̃ð2Þ14 ¼ −
2

3
dð2Þ10 þ dð2Þ12 : ð33Þ

c̃ð2Þ20 ¼ −3c̃ð2Þ12 þ c̃ð2Þ19 ;

c̃ð2Þ21 ¼ −c̃ð2Þ10 þ c̃ð2Þ12 −
2

3
c̃ð2Þ19 ;

c̃ð2Þ22 ¼ −c̃ð2Þ11 þ c̃ð2Þ12 −
2

3
c̃ð2Þ19 ;

c̃ð2Þ24 ¼ −c̃ð2Þ13 −
2

3
c̃ð2Þ23 ;

c̃ð2Þ25 ¼ −c̃ð2Þ14 −
2

3
c̃ð2Þ23 ;

c̃ð2Þ45 ¼ −
ffiffiffi
3

p
c̃ð2Þ12 þ

ffiffiffi
3

p

3
c̃ð2Þ19 : ð34Þ

C̃ð2Þ
12 ¼ −

1

3
Dð2Þ

5 −
1

3
Dð2Þ

6 −Dð2Þ
7 ;

C̃ð2Þ
13 ¼ −

1

3
Dð2Þ

5 −
1

3
Dð2Þ

6 þDð2Þ
8 ;

C̃ð2Þ
14 ¼ 1

3
Dð2Þ

5 −
1

3
Dð2Þ

6 ;

C̃ð2Þ
15 ¼ −

2

3
Dð2Þ

9 −Dð2Þ
10 ;

C̃ð2Þ
16 ¼ −

2

3
Dð2Þ

9 þDð2Þ
11 ;

C̃ð2Þ
17 ¼ −Dð2Þ

12 −
1

3
Dð2Þ

13 ;

C̃ð2Þ
18 ¼ −

1

3
Dð2Þ

13 þDð2Þ
14 : ð35Þ

C̃ð2Þ
24 ¼ −3C̃ð2Þ

14 þ C̃ð2Þ
23 ;

C̃ð2Þ
25 ¼ −C̃ð2Þ

12 þ C̃ð2Þ
14 −

2

3
C̃ð2Þ
23 ;

C̃ð2Þ
26 ¼ −C̃ð2Þ

13 þ C̃ð2Þ
14 −

2

3
C̃ð2Þ
23 ;

C̃ð2Þ
28 ¼ −C̃ð2Þ

15 −
2

3
C̃ð2Þ
27 ;

C̃ð2Þ
29 ¼ −C̃ð2Þ

16 −
2

3
C̃ð2Þ
27 ;

C̃ð2Þ
31 ¼ −3C̃ð2Þ

17 − 3C̃ð2Þ
30 ;

C̃ð2Þ
32 ¼ C̃ð2Þ

17 − C̃ð2Þ
18 þ C̃ð2Þ

30 ;

C̃ð2Þ
55 ¼ −

ffiffiffi
3

p
C̃ð2Þ
14 þ

ffiffiffi
3

p

3
C̃ð2Þ
23 ;

C̃ð2Þ
57 ¼ −

ffiffiffi
3

p
C̃ð2Þ
17 −

ffiffiffi
3

p
C̃ð2Þ
30 : ð36Þ

TABLE IV. Independent Lagrangian terms in the heavy-quark limit at the Oðp2Þ order.

Pn SUð2Þ SUð3Þ Pn SUð2Þ SUð3Þ
iϵμνλρhB̄3̄uμuνvλψρi 1 1 hψ̄μuνψμuTνi 11 10

iϵμνλρhB̄3̄uμvνψλuTρi 2 2 hψ̄μuνvνvλψμuT λi 12 11

ihB̄3̄f−
μνvμψνi 3 3 hψ̄μψμihuνuνi 12

ϵμνλρhB̄3̄fþμνvλψρi 4 4 hψ̄μψνihuμuνi 13

ϵμνλρhfþμνihB̄3̄vλψρi 5 hψ̄μvνvλψμihuνuλi 14

hψ̄μuμuνψνi 6 5 ihψ̄μfþμ
νψνi 13 15

hψ̄μuνuμψνi 7 6 ihfþμνihψ̄μψνi 14
hψ̄μuνuνψμi 8 7 hψ̄μχþψμi 15 16

hψ̄μuνuλvνvλψμi 9 8 hχþihψ̄μψμi 16 17

hψ̄μuμψνuT νi 10 9
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B. Oðp3Þ and Oðp4Þ orders
TheOðp3Þ andOðp4Þ order results are very long.We give

them in Appendixes. Table VI in Appendix A lists the
relativistic terms at theOðp3Þ order. The contents are similar
to Table III.When the obtained LEC relations are not simple,
we show them in Eqs. (A1)–(A4). In Table VII, we collect
the heavy-quark Lagrangian terms at the order Oðp3Þ. The
Oðp4Þ relativistic terms are given in Table VIII in
Appendix B. For the Lagrangian in the heavy-quark limit,
Table IX displays its independent terms. In the present study,
we do not consider the LEC relations at the Oðp4Þ order
because of the large number of terms and the computational
conditions. We only mark the independent relativistic terms
in columns 3, 5, 8, and 10 in Table VIII when employing the
heavy-quark symmetry. The contact terms appear at this
order, and they are placed at the end of each part of interaction
terms in Eqs. (18) and (19).

C. Discussions

Comparing chiral Lagrangians for different baryons, one
can find some similar structures. This may help us to check
the results from some sides. B3̄ and B6 differ only in the
transposition property of matrices. The structures of LB3̄B3̄

and LB6B6
should be similar for both two- and three-flavor

cases. One may confirm this from the obtained interaction
terms. The existence of transposed building blocks in part of
interaction terms is a key characteristic of the singly-heavy-
baryon Lagrangians. Excluding such terms, one finds that
the two-flavor Lagrangians LB3̄B3̄;B6B6

and the pion-nucleon
Lagrangian [44] have the same number of independent
structures. If appropriate combinations of terms are adopted,
similar structures in these two casesmay be further observed.
In Ref. [53], we obtained chiral Lagrangians with doubly
charmed baryons. Up to the Oðp3Þ order (for both two- and
three-flavor cases), still excluding the terms with transposed
building blocks, one finds that the structures in LB3̄B3̄;B6B6

,
LB�

6
B�
6
, and LB3̄B

�
6
;B6B�

6
are similar to those in LBB, LTT , and

LBT , respectively, whereB (T) denotes spin-1
2
(spin-3

2
) doubly

charmed baryon fields. For the SUð2Þ or SUð3Þ Lagrangians
LB3̄B

�
6
and LB6B�

6
, the same structures are found up to the

Oðp3Þ order. At the Oðp4Þ order, however, the feature of
same structure is not always true, because the symmetries of
baryons are different [see Eq. (20)].
We chose the definition of the superfield [Eq. (16)] in

Refs. [28,63,64]. A different choice of phase between B6

and B�
6 may be found in the literature. It affects LEC

relations involving terms in LB3̄B6
, LB3̄B

�
6
, and LB6B�

6
but

does not affect forms of obtained results and any physics.

VI. SUMMARY AND OUTLOOK

In this paper, we construct the relativistic chiral
Lagrangians for singly heavy baryons to the Oðp4Þ order,
including both SUð2Þ and SUð3Þ cases. The chiral
Lagrangians in the heavy-quark limit are also obtained
to this order. We collect the numbers of independent terms
at each order in Table V. Using the heavy-quark symmetry,
one finds that the number of independent LECs could be
reduced to about 1=3 of its original value. This symmetry
may partly solve the problem that unknown LECs at high
orders would affect the applications of ChPT. In the present
study, we obtain LEC relations between the relativistic case
and the heavy-quark-limit case up to the third chiral order.
The relations among independent and nonindependent
relativistic LECs are also obtained.
The studies of magnetic moments [27,28] and radiative

decays [39] of singly heavy baryons have involved the
Oðp4Þ order chiral Lagrangians. Now, with this order
Lagrangians constructed here, one may check whether
the adopted operators in these references are complete.
Of course, the newly constructed Lagrangians can also
serve for future studies of other quantities to the fourth
chiral order which can help us to understand the con-
vergence and power counting problem better. A natural
question about LEC determination follows such studies.
Although the number of independent Oðp4Þ order terms
and LECs is very large, not all of them are needed in the
study of a special problem. From the experience of high-
order chiral studies, only several LECs or several LEC
combinations are usually involved. One may turn to various
theoretical methods (e.g., quark model, largeNc, and lattice
QCD) to determine or constrain their values in the case that
available experimental data are not enough.
In fact, the complete Lagrangians may motivate future

studies of LEC determinations or LEC relations. At the
leading order, the LECs can be determined with the quark
model or other methods [21,28,71,72]. At higher orders,
however, only few results have been obtained [28,36,39].
Since the numbers of LECs are significantly increased for
high-order terms, theoretical methods to study LECs in a
systematic way are welcome. In Ref. [73], an analytical
method was adopted to calculate the LECs for mesonic

TABLE V. Numbers of independent terms at each chiral order.

Relativistic case Heavy-quark case

Chiral order Oðp1Þ Oðp2Þ Oðp3Þ Oðp4Þ Oðp1Þ Oðp2Þ Oðp3Þ Oðp4Þ
SUð2Þ 6 48 199 1242 2 16 64 412
SUð3Þ 6 59 307 2454 2 17 88 714

CHIRAL LAGRANGIANS FOR SINGLY HEAVY BARYONS TO … PHYS. REV. D 108, 014027 (2023)

014027-9



chiral Lagrangians. A possible method in the present case
would also be developed in future with complete and
independent Lagrangians. In Refs. [74,75], we prelimi-
narily studied the LEC relations with the help of chiral
quark model up to the third chiral order, which is based on
operator correspondences. In principle, such a study can
be extended to any chiral order, but it needs complete
Lagrangians and independent terms.
The explicit high-order Lagrangians are also helpful to

improve methods to analyze the structure of chiral
effective theories. It is a natural problem in ChPT how
many independent structures are at a given chiral order.
In the mesonic case, the authors of Ref. [76] obtained
total numbers of independent terms in the chiral

Lagrangian at different orders with the help of Hilbert
series techniques. They validated the results with concrete
Lagrangians. Once the study in the meson-baryon case is
performed, the Lagrangian constructed here would be also
helpful.
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APPENDIX A: Oðp3Þ ORDER RESULTS

TABLE VI. Independent terms in the relativistic Lagrangian at the Oðp3Þ order. Columns 3 and 6 list the LEC
relations between the relativistic case and the heavy-quark case. Columns 4 and 7 show the LEC relations between
different terms in the relativistic case by using the heavy-quark symmetry. In these two columns, “I” means that we
choose the term as an independent one when employing the heavy-quark symmetry. In columns 3, 4, 6, and 7, the
LEC relations marked by “*” are given in Eqs. (A1), (A2), (A3), and (A4), respectively, in this Appendix. “0”means
that the LECs in the heavy-quark limit vanish. “� � �”means that the LEC in the heavy-quark case vanishes or is equal
to that in the relativistic case.

On SUð2Þ c̃ð2Þn c̃ð2Þn SUð3Þ C̃ð3Þ
n C̃ð3Þ

n

hB̄3̄u
μuμuνγ5γνB3̄i þ H:c: 1 � � � � � � 1 � � � � � �

hB̄3̄u
μuνuμγ5γνB3̄i 2 � � � � � � 2 � � � � � �

hB̄3̄u
μuνuλγ5γμDνλB3̄i þ H:c: 3 � � � � � � 3 � � � � � �

hB̄3̄u
μuνuλγ5γνDμλB3̄i 4 � � � � � � 4 � � � � � �

hB̄3̄u
μuμγ5γνB3̄u

T
νi 5 � � � � � �

hB̄3̄u
μuνγ5γμB3̄u

T
νi þ H:c: 6 � � � � � �

hB̄3̄u
μuνγ5γμDν

λB3̄u
T
λi þ H:c: 7 � � � � � �

hB̄3̄u
μuνγ5γλDμνB3̄u

T
λi 8 � � � � � �

hB̄3̄γ5γ
μB3̄ihuμuνuνi 9 � � � � � �

hB̄3̄γ5γ
μDνλB3̄ihuμuνuλi 10 � � � � � �

huμuμihB̄3̄u
νγ5γνB3̄i 11 � � � � � �

huμuνihB̄3̄u
λγ5γμDνλB3̄i 12 � � � � � �

ϵμνλρhB̄3̄uμuνuλDρB3̄i 5 � � � � � � 13 � � � � � �
ϵμνλρhB̄3̄uμuνDλB3̄u

T
ρi 6 � � � � � � 14 � � � � � �

ϵμνλρhB̄3̄DμB3̄ihuνuλuρi 15 � � � � � �
hB̄3̄u

μf−μνDνB3̄i þ H:c: 7 � � � � � � 16 � � � � � �
ihB̄3̄u

μf−νλσμνDλB3̄i þ H:c: 8 � � � � � � 17 � � � � � �
ihB̄3̄u

μf−νλσνλDμB3̄i þ H:c: 9 � � � � � � 18 � � � � � �
hB̄3̄u

μhμνDνB3̄i þ H:c: 10 � � � � � � 19 � � � � � �
hB̄3̄u

μhνλDμνλB3̄i þ H:c: 11 � � � � � � 20 � � � � � �
ihB̄3̄u

μhνλσμνDλB3̄i þ H:c: 12 � � � � � � 21 � � � � � �
ihB̄3̄u

μσμ
νDλB3̄f

T
−νλi 13 � � � � � � 22 � � � � � �

ihB̄3̄u
μσνλDμB3̄f

T
−νλi 14 � � � � � � 23 � � � � � �

ihuμf−νλihB̄3̄σμνDλB3̄i 24 � � � � � �
ihuμf−νλihB̄3̄σνλDμB3̄i 25 � � � � � �
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TABLE VI. (Continued)

On SUð2Þ c̃ð2Þn c̃ð2Þn SUð3Þ C̃ð3Þ
n C̃ð3Þ

n

ihuμhνλihB̄3̄σμνDλB3̄i 26 � � � � � �
hB̄3̄∇μf−μνγ5γνB3̄i 15 � � � � � � 27 � � � � � �
ihB̄3̄fþμνuμγ5γνB3̄i þ H:c: 16 � � � � � � 28 � � � � � �
ihB̄3̄fþμνuλγ5γμDνλB3̄i þ H:c: 17 � � � � � � 29 � � � � � �
iϵμνλρhB̄3̄fþμνuλDρB3̄i þ H:c: 18 � � � � � � 30 � � � � � �
iϵμνλρhB̄3̄fþμνDλB3̄u

T
ρi 19 � � � � � � 31 � � � � � �

iϵμνλρhB̄3̄DμB3̄ihfþνλuρi 20 � � � � � � 32 � � � � � �
iϵμνλρhfþμνihB̄3̄uλDρB3̄i 33 � � � � � �
ihB̄3̄∇μfþμ

νDνB3̄i 21 � � � � � � 34 � � � � � �
ih∇μfþμ

νihB̄3̄DνB3̄i 22 � � � � � � 35 � � � � � �
hB̄3̄u

μχþγ5γμB3̄i þ H:c: 23 � � � � � � 36 � � � � � �
hB̄3̄u

μγ5γμB3̄χ
Tþi 24 � � � � � � 37 � � � � � �

huμχþihB̄3̄γ5γμB3̄i 25 � � � � � � 38 � � � � � �
hχþihB̄3̄u

μγ5γμB3̄i 39 � � � � � �
ihB̄3̄u

μχ−DμB3̄i þ H:c: 26 � � � � � � 40 � � � � � �
ihB̄3̄∇μχ−γ5γμB3̄i 27 � � � � � � 41 � � � � � �
ih∇μχ−ihB̄3̄γ5γμB3̄i 28 � � � � � � 42 � � � � � �
hB̄6uμuμuνγ5γνB6i þ H:c: 29 * I 43 * I

hB̄6uμuνuμγ5γνB6i 30 * I 44 * I

hB̄6uμuνuλγ5γμDνλB6i þ H:c: 31 * I 45 * I

hB̄6uμuνuλγ5γνDμλB6i 32 * −2c̃ð3Þ31 46 * I

hB̄6uμuμγ5γνB6uT νi 47 * I

hB̄6uμuνγ5γμB6uT νi þ H:c: 48 * I

hB̄6uμuνγ5γμDν
λB6uT λi þ H:c: 49 * I

hB̄6uμuνγ5γλDμνB6uT λi 50 * −2C̃ð3Þ
49

hB̄6γ5γ
μB6ihuμuνuνi 51 * I

hB̄6γ5γ
μDνλB6ihuμuνuλi 52 * *

huμuμihB̄6uνγ5γνB6i 53 −Dð3Þ
55 I

huμuνihB̄6uλγ5γμDνλB6i 54 * *

ϵμνλρhB̄6uμuνuλDρB6i 33 * I 55 * I

ϵμνλρhB̄6uμuνDλB6uTρi 34 * I 56 * I

ϵμνλρhB̄6DμB6ihuνuλuρi 57 − 2
3
Dð3Þ

54 I

hB̄6uμf−μνDνB6i þ H:c: 35 * I 58 * I

ihB̄6uμf−νλσμνDλB6i þ H:c: 36 * I 59 * I

ihB̄6uμf−νλσνλDμB6i þ H:c: 37 − 1
3
dð3Þ36 I 60 − 1

3
Dð3Þ

58 I

hB̄6uμhμνDνB6i þ H:c: 38 * I 61 * I

hB̄6uμhνλDμνλB6i þ H:c: 39 * I 62 * I

ihB̄6uμhνλσμνDλB6i þ H:c: 40 * I 63 * I

ihB̄6uμσμνDλB6fT−νλi 41 2
3
dð3Þ44

I 64 2
3
Dð3Þ

66
I

ihB̄6uμσνλDμB6fT−νλi 42 − 1
3
dð3Þ45 I 65 − 1

3
Dð3Þ

67 I

ihuμf−νλihB̄6σμνDλB6i 66 2
3
Dð3Þ

68
I

ihuμf−νλihB̄6σνλDμB6i 67 − 1
3
Dð3Þ

69 I

(Table continued)

CHIRAL LAGRANGIANS FOR SINGLY HEAVY BARYONS TO … PHYS. REV. D 108, 014027 (2023)

014027-11



TABLE VI. (Continued)

On SUð2Þ c̃ð2Þn c̃ð2Þn SUð3Þ C̃ð3Þ
n C̃ð3Þ

n

ihuμhνλihB̄6σμνDλB6i 68 − 2
3
Dð3Þ

70 I

hB̄6∇μf−μνγ5γνB6i 43 − 2
3
dð3Þ46 I 69 − 2

3
Dð3Þ

71 I

ihB̄6fþμνuμγ5γνB6i þ H:c: 44 * I 70 * I

ihB̄6fþμνuλγ5γμDνλB6i þ H:c: 45 * I 71 * I

iϵμνλρhB̄6fþμνuλDρB6i þ H:c: 46 * I 72 * I

iϵμνλρhB̄6fþμνDλB6uTρi 47 * I 73 * I

iϵμνλρhB̄6DμB6ihfþνλuρi 48 * I 74 * I

iϵμνλρhfþμνihB̄6uλDρB6i 75 0 0

ihB̄6∇μfþμ
νDνB6i 49 * I 76 * I

ih∇μfþμ
νihB̄6DνB6i 50 * I 77 0 0

hB̄6uμχþγ5γμB6i þ H:c: 51 2
3
dð3Þ59

I 78 2
3
Dð3Þ

82
I

hB̄6uμγ5γμB6χ
Tþi 52 2

3
dð3Þ60

I 79 2
3
Dð3Þ

83
I

huμχþihB̄6γ5γμB6i 53 2
3
dð3Þ61

I 80 2
3
Dð3Þ

84
I

hχþihB̄6uμγ5γμB6i 81 2
3
Dð3Þ

85
I

ihB̄6uμχ−DμB6i þ H:c: 54 * I 82 * I

ihB̄6∇μχ−γ5γμB6i 55 − 2
3
dð3Þ63 I 83 − 2

3
Dð3Þ

87 I

ih∇μχ−ihB̄6γ5γμB6i 56 2
3
dð3Þ64

I 84 2
3
Dð3Þ

88
I

hB̄�
6
μuμuνuλγ5γνB�

6λi 57 * I 85 * I

hB̄�
6
μuμuνuλγ5γλB�

6νi þ H:c: 58 * * 86 * *

hB̄�
6
μuνuμuλγ5γλB�

6νi þ H:c: 59 * * 87 * *

hB̄�
6
μuνuνuλγ5γλB�

6μi þ H:c: 60 * * 88 * *

hB̄�
6
μuνuλuμγ5γλB�

6νi þ H:c: 89 * *

hB̄�
6
μuνuλuνγ5γλB�

6μi 61 2dð3Þ30
* 90 * *

hB̄�
6
μuνuλuργ5γνDλρB�

6μi þ H:c: 62 0 0 91 0 0

hB̄�
6
μuμuνγ5γνB�

6
λuT λi þ H:c: 63 * * 92 * I

hB̄�
6
μuμuνγ5γλB�

6νu
T
λi 64 2dð3Þ34

* 93 * *

hB̄�
6
μuνuμγ5γνB�

6
λuT λi þ H:c: 94 * *

hB̄�
6
μuνuμγ5γλB�

6νu
T
λi þ H:c: 95 * *

hB̄�
6
μuνuνγ5γλB�

6μu
T
λi þ H:c: 96 −2Dð3Þ

51 *

hB̄�
6
μuνuλγ5γνB�

6μu
T
λi þ H:c: 97 * *

hB̄�
6
μuνuλγ5γνDλ

ρB�
6μu

T
ρi þ H:c: 98 0 0

hB̄�
6
μγ5γ

νB�
6μihuνuλuλi þ H:c: 99 * *

hB̄�
6
μγ5γ

νB�
6
λihuμuνuλi þ H:c: 100 * *

hB̄�
6
μγ5γ

νB�
6
λihuμuλuνi þ H:c: 101 * *

hB̄�
6
μγ5γ

νDλρB�
6μihuνuλuρi þ H:c: 102 0 0

huμuμihB̄�
6
νuλγ5γλB�

6νi þ H:c: 103 − 3
2
Dð3Þ

56 *

huμuνihB̄�
6μu

λγ5γνB�
6λi þ H:c: 104 � *

hB̄�
6
μuμf−νλDνB�

6λi þ H:c: 65 * I 105 * I

hB̄�
6
μuνf−μλDνB�

6λi þ H:c: 66 * I 106 * I

hB̄�
6
μuνf−μλDλB�

6νi þ H:c: 67 * * 107 * *

hB̄�
6
μuνf−νλDλB�

6μi þ H:c: 68 −dð3Þ38 I 108 −Dð3Þ
60 I

hB̄�
6
μuμhνλDνB�

6λi þ H:c: 69 * * 109 * *
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TABLE VI. (Continued)

On SUð2Þ c̃ð2Þn c̃ð2Þn SUð3Þ C̃ð3Þ
n C̃ð3Þ

n

hB̄�
6
μuνhνλDλB�

6μi þ H:c: 70 −dð3Þ42 * 110 −Dð3Þ
64 *

hB̄�
6
μuνhλρDνλρB�

6μi þ H:c: 71 dð3Þ43
* 111 Dð3Þ

65
*

hB̄�
6
μDνB�

6
λihuμf−νλi þ H:c: 112 * *

hB̄�
6
μDνB�

6
λihuνf−μλi þ H:c: 113 * *

ihB̄�
6
μfþμ

νuλγ5γνB�
6λi þ H:c: 72 * I 114 * I

ihB̄�
6
μfþμ

νuλγ5γλB�
6νi þ H:c: 73 * * 115 Dð3Þ

74
*

ihB̄�
6
μfþνλuμγ5γνB�

6λi þ H:c: 74 * * 116 * *

ihB̄�
6
μfþνλuνγ5γλB�

6μi þ H:c: 75 * * 117 * *

ihB̄�
6
μfþμ

νγ5γνB�
6
λuT λi þ H:c: 76 * I 118 * I

ihB̄�
6
μfþμ

νγ5γ
λB�

6νu
T
λi 77 −2dð3Þ52 * 119 −2Dð3Þ

77 *

ihfþμνihB̄�
6μu

λγ5γνB�
6λi þ H:c: 78 � I 120 0 0

ihfþμνihB̄�
6μu

λγ5γλB�
6νi 79 −2dð3Þ54 * 121 0 0

ihfþμνuλihB̄�
6μγ5γνB

�
6λi þ H:c: 122 * I

ihfþμνuλihB̄�
6μγ5γλB

�
6νi þ H:c: 123 2Dð3Þ

79
*

ihB̄�
6
μ∇νfþν

λDλB�
6μi 80 dð3Þ56

I 124 Dð3Þ
81

I

ih∇μfþμ
νihB̄�

6
λDνB�

6λi 81 dð3Þ57
I 125 0 0

hB̄�
6
μuνχþγ5γνB�

6μi þ H:c: 82 −dð3Þ59 − 3
2
c̃ð3Þ51 126 −Dð3Þ

82 − 3
2
C̃ð3Þ
78

hB̄�
6
μuνγ5γνB�

6μχ
Tþi 83 −dð3Þ60 − 3

2
c̃ð3Þ52 127 −Dð3Þ

83 − 3
2
C̃ð3Þ
79

huμχþihB̄�
6
νγ5γμB�

6νi 84 −dð3Þ61 − 3
2
c̃ð3Þ53 128 −Dð3Þ

84 − 3
2
C̃ð3Þ
80

hχþihB̄�
6
μuνγ5γνB�

6μi þ H:c: 129 −Dð3Þ
85 − 3

2
C̃ð3Þ
81

ihB̄�
6
μuνχ−DνB�

6μi þ H:c: 85 dð3Þ62
� 130 Dð3Þ

86
*

ihB̄�
6
μ∇νχ−γ5γνB�

6μi 86 dð3Þ63
− 3

2
c̃ð3Þ55 131 Dð3Þ

87
− 3

2
C̃ð3Þ
83

ih∇μχ−ihB̄�
6
νγ5γμB�

6νi 87 −dð3Þ64 − 3
2
c̃ð3Þ56 132 −Dð3Þ

88 − 3
2
C̃ð3Þ
84

hB̄3̄u
μuμuνγ5γνB6i þ H:c: 88

ffiffi
3

p
3
dð3Þ1

I 133
ffiffi
3

p
3
Dð3Þ

1
I

hB̄3̄u
μuνuμγ5γνB6i þ H:c: 89

ffiffi
3

p
3
dð3Þ2

I 134
ffiffi
3

p
3
Dð3Þ

2
I

hB̄3̄u
μuνuνγ5γμB6i þ H:c: 135

ffiffi
3

p
3
Dð3Þ

3
I

hB̄3̄u
μuνuλγ5γμDνλB6i þ H:c: 90 * I 136 * I

hB̄3̄u
μuνuλγ5γνDμλB6i þ H:c: 91 * I 137 * I

hB̄3̄u
μuνuλγ5γλDμνB6i þ H:c: 138 * I

hB̄3̄u
μuμγ5γνB6uT νi þ H:c: 139

ffiffi
3

p
3
Dð3Þ

7
I

hB̄3̄u
μuνγ5γμB6uT νi þ H:c: 92

ffiffi
3

p
3
dð3Þ5

I 140
ffiffi
3

p
3
Dð3Þ

8
I

hB̄3̄u
μuνγ5γνB6uTμi þ H:c: 141

ffiffi
3

p
3
Dð3Þ

9
I

hB̄3̄u
μuνγ5γμDν

λB6uT λi þ H:c: 93
ffiffi
3

p
3
dð3Þ6

I 142 −
ffiffi
3

p
3
Dð3Þ

12 I

hB̄3̄u
μuνγ5γνDμ

λB6uT λi þ H:c: 143 −
ffiffi
3

p
3
Dð3Þ

11 I

hB̄3̄u
μuνγ5γλDμνB6uT λi þ H:c: 144 −

ffiffi
3

p
3
Dð3Þ

10 I

hB̄3̄γ5γ
μB6ihuμuνuνi þ H:c: 145

ffiffi
3

p
3
Dð3Þ

13
I

hB̄3̄γ5γ
μDνλB6ihuμuνuλi þ H:c: 146 * I

huμuμihB̄3̄u
νγ5γνB6i þ H:c: 147

ffiffi
3

p
3
Dð3Þ

15
I

huμuνihB̄3̄u
λγ5γμDνλB6i þ H:c: 148 2

ffiffi
3

p
3
Dð3Þ

16
I
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TABLE VI. (Continued)

On SUð2Þ c̃ð2Þn c̃ð2Þn SUð3Þ C̃ð3Þ
n C̃ð3Þ

n

ϵμνλρhB̄3̄uμuνuλDρB6i þ H:c: 149 0 0

ϵμνλρhB̄3̄uμuνDλB6uTρi þ H:c: 94 0 0 150 0 0

ϵμνλρhB̄3̄DμB6ihuνuλuρi þ H:c: 151 0 0

hB̄3̄u
μf−μνDνB6i þ H:c: 95 0 0 152 0 0

ihB̄3̄u
μf−νλσμνDλB6i þ H:c: 96 * I 153 * I

ihB̄3̄u
μf−νλσνλDμB6i þ H:c: 97 −

ffiffi
3

p
3
dð3Þ7 I 154 −

ffiffi
3

p
3
Dð3Þ

17 I

hB̄3̄u
μhμνDνB6i þ H:c: 98 0 0 155 0 0

hB̄3̄u
μhνλDμνλB6i þ H:c: 99 0 0 156 0 0

ihB̄3̄u
μhνλσμνDλB6i þ H:c: 100 −

ffiffi
3

p
3
dð3Þ9 I 157 −

ffiffi
3

p
3
Dð3Þ

19 I

hB̄3̄u
μDνB6fT−μνi þ H:c: 101 0 0 158 0 0

ihB̄3̄u
μσμ

νDλB6fT−νλi þ H:c: 102 � I 159 * I

ihB̄3̄u
μσνλDμB6fT−νλi þ H:c: 103 −

ffiffi
3

p
3
dð3Þ10 I 160 −

ffiffi
3

p
3
Dð3Þ

20 I

hB̄3̄f−
μνuμDνB6i þ H:c: 104 0 0 161 0 0

ihB̄3̄f−
μνuλσμνDλB6i þ H:c: 105 � I 162 * I

ihB̄3̄f−
μνuλσμλDνB6i þ H:c: 106 2

ffiffi
3

p
3
dð3Þ12

I 163 2
ffiffi
3

p
3
Dð3Þ

22
I

hB̄3̄D
μB6ihuνf−μνi þ H:c: 164 0 0

ihuμf−νλihB̄3̄σμνDλB6i þ H:c: 165 * I

ihuμf−νλihB̄3̄σνλDμB6i þ H:c: 166
ffiffi
3

p
3
Dð3Þ

24
I

ihuμhνλihB̄3̄σμνDλB6i þ H:c: 167 −
ffiffi
3

p
3
Dð3Þ

26 I

hB̄3̄∇μf−μνγ5γνB6i þ H:c: 107
ffiffi
3

p
3
dð3Þ14

I 168
ffiffi
3

p
3
Dð3Þ

27
I

ihB̄3̄fþμνuμγ5γνB6i þ H:c: 108 * I 169
ffiffi
3

p
3
Dð3Þ

28
I

ihB̄3̄fþμνuλγ5γμDνλB6i þ H:c: 109 * I 170
ffiffi
3

p
3
Dð3Þ

29
I

ihB̄3̄fþμνγ5γμB6uTνi þ H:c: 110
ffiffi
3

p
3
dð3Þ17

I 171
ffiffi
3

p
3
Dð3Þ

30
I

ihB̄3̄fþμνγ5γμDν
λB6uT λi þ H:c: 111

ffiffi
3

p
3
dð3Þ18

I 172
ffiffi
3

p
3
Dð3Þ

31
I

ihB̄3̄u
μfþμ

νγ5γνB6i þ H:c: 112 * I 173
ffiffi
3

p
3
Dð3Þ

32
I

ihB̄3̄u
μfþνλγ5γνDμλB6i þ H:c: 113 * I 174

ffiffi
3

p
3
Dð3Þ

33
I

ihfþμνihB̄3̄uμγ5γνB6i þ H:c: 114
ffiffi
3

p
3
dð3Þ21

I 175 0 0

ihfþμνihB̄3̄u
λγ5γμDνλB6i þ H:c: 115 −

ffiffi
3

p
3
dð3Þ22 I 176 0 0

ihfþμνuμihB̄3̄γ5γνB6i þ H:c: 177 −
ffiffi
3

p
3
Dð3Þ

34 I

ihfþμνuλihB̄3̄γ5γμDνλB6i þ H:c: 178
ffiffi
3

p
3
Dð3Þ

35
I

iϵμνλρhB̄3̄fþμνuλDρB6i þ H:c: 116 0 0 179 0 0

iϵμνλρhB̄3̄fþμνDλB6uTρi þ H:c: 117 0 0 180 0 0

iϵμνλρhB̄3̄uμfþνλDρB6i þ H:c: 118 0 0 181 0 0

iϵμνλρhB̄3̄DμB6ihfþνλuρi þ H:c: 119 0 0 182 0 0

iϵμνλρhfþμνihB̄3̄uλDρB6i þ H:c: 183 0 0

ihB̄3̄∇μfþμ
νDνB6i þ H:c: 120 0 0 184 0 0

ih∇μfþμ
νihB̄3̄DνB6i þ H:c: 121 0 0 185 0 0

hB̄3̄u
μχþγ5γμB6i þ H:c: 122

ffiffi
3

p
3
dð3Þ23

I 186
ffiffi
3

p
3
Dð3Þ

36
I

hB̄3̄u
μγ5γμB6χ

Tþi þ H:c: 123
ffiffi
3

p
3
dð3Þ24

I 187
ffiffi
3

p
3
Dð3Þ

37
I

hB̄3̄χþuμγ5γμB6i þ H:c: 124
ffiffi
3

p
3
dð3Þ25

I 188
ffiffi
3

p
3
Dð3Þ

38
I

huμχþihB̄3̄γ5γμB6i þ H:c: 125
ffiffi
3

p
3
dð3Þ26

I 189
ffiffi
3

p
3
Dð3Þ

39
I
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TABLE VI. (Continued)

On SUð2Þ c̃ð2Þn c̃ð2Þn SUð3Þ C̃ð3Þ
n C̃ð3Þ

n

hχþihB̄3̄u
μγ5γμB6i þ H:c: 190

ffiffi
3

p
3
Dð3Þ

40
I

ihB̄3̄u
μχ−DμB6i þ H:c: 126 0 0 191 0 0

ihB̄3̄u
μDμB6χ

T
−i þ H:c: 127 0 0 192 0 0

ihB̄3̄χ−u
μDμB6i þ H:c: 128 0 0 193 0 0

ihB̄3̄D
μB6ihuμχ−i þ H:c: 129 0 0 194 0 0

ihχ−ihB̄3̄u
μDμB6i þ H:c: 195 0 0

ihB̄3̄∇μχ−γ5γμB6i þ H:c: 130
ffiffi
3

p
3
dð3Þ27

I 196
ffiffi
3

p
3
Dð3Þ

41
I

ih∇μχ−ihB̄3̄γ5γμB6i þ H:c: 131
ffiffi
3

p
3
dð3Þ28

I 197
ffiffi
3

p
3
Dð3Þ

42
I

hB̄3̄u
μuμuνB�

6νi þ H:c: 132 dð3Þ1

ffiffiffi
3

p
c̃ð3Þ88

198 Dð3Þ
1

ffiffiffi
3

p
C̃ð3Þ
133

hB̄3̄u
μuνuμB�

6νi þ H:c: 133 dð3Þ2

ffiffiffi
3

p
c̃ð3Þ89

199 Dð3Þ
2

ffiffiffi
3

p
C̃ð3Þ
134

hB̄3̄u
μuνuνB�

6μi þ H:c: 200 Dð3Þ
3

ffiffiffi
3

p
C̃ð3Þ
135

hB̄3̄u
μuνuλDμνB�

6λi þ H:c: 134 * * 201 * *

hB̄3̄u
μuνuλDμλB�

6νi þ H:c: 135 * * 202 * *

hB̄3̄u
μuνuλDνλB�

6μi þ H:c: 203 * *

ihB̄3̄u
μuνuλσμνB�

6λi þ H:c: 136 0 0 204 0 0

ihB̄3̄u
μuνuλσμλB�

6νi þ H:c: 205 0 0

hB̄3̄u
μuμB�

6
νuTνi þ H:c: 206 Dð3Þ

7

ffiffiffi
3

p
C̃ð3Þ
139

hB̄3̄u
μuνB�

6μu
T
νi þ H:c: 137 dð3Þ5

ffiffiffi
3

p
c̃ð3Þ92

207 Dð3Þ
8

ffiffiffi
3

p
C̃ð3Þ
140

hB̄3̄u
μuνB�

6νu
T
μi þ H:c: 208 Dð3Þ

9

ffiffiffi
3

p
C̃ð3Þ
141

hB̄3̄u
μuνDμνB�

6
λuT λi þ H:c: 209 −Dð3Þ

10
ffiffiffi
3

p
C̃ð3Þ
144

hB̄3̄u
μuνDμ

λB�
6νu

T
λi þ H:c: 138 −dð3Þ6 −

ffiffiffi
3

p
c̃ð3Þ93 210 −Dð3Þ

11
ffiffiffi
3

p
C̃ð3Þ
143

hB̄3̄u
μuνDν

λB�
6μu

T
λi þ H:c: 211 −Dð3Þ

12
ffiffiffi
3

p
C̃ð3Þ
142

ihB̄3̄u
μuνσμνB�

6
λuT λi þ H:c: 139 0 0 212 0 0

ihB̄3̄u
μuνσμλB�

6νu
T
λi þ H:c: 213 0 0

hB̄3̄B
�
6
μihuμuνuνi þ H:c: 214 Dð3Þ

13

ffiffiffi
3

p
C̃ð3Þ
145

hB̄3̄D
μνB�

6
λihuμuνuλi þ H:c: 215 −Dð3Þ

14 *

huμuμihB̄3̄u
νB�

6νi þ H:c: 216 Dð3Þ
15

ffiffiffi
3

p
C̃ð3Þ
147

huμuνihB̄3̄u
λDμνB�

6λi þ H:c: 217 −Dð3Þ
16 −

ffiffi
3

p
2
C̃ð3Þ
148

ihuμuνihB̄3̄u
λσμλB�

6νi þ H:c: 218 0 0

hB̄3̄u
μf−νλγ5γμDνB�

6λi þ H:c: 140 * ffiffiffi
3

p
c̃ð3Þ96

219 * ffiffiffi
3

p
C̃ð3Þ
153

hB̄3̄u
μf−νλγ5γνDμB�

6λi þ H:c: 141 * * 220 * *

hB̄3̄u
μf−νλγ5γνDλB�

6μi þ H:c: 142 * * 221 * *

hB̄3̄u
μhνλγ5γμDνB�

6λi þ H:c: 143 dð3Þ9
−

ffiffiffi
3

p
c̃ð3Þ100 222 Dð3Þ

19
−

ffiffiffi
3

p
C̃ð3Þ
157

hB̄3̄u
μhνλγ5γνDμB�

6λi þ H:c: 144 dð3Þ12

ffiffi
3

p
2
c̃ð3Þ106

223 Dð3Þ
22

ffiffi
3

p
2
C̃ð3Þ
163

hB̄3̄u
μhνλγ5γνDλB�

6μi þ H:c: 145 * * 224 * *

hB̄3̄u
μγ5γ

νDμB�
6
λfT−νλi þ H:c: 146 2dð3Þ10

−2
ffiffiffi
3

p
c̃ð3Þ103 225 2Dð3Þ

20
−2

ffiffiffi
3

p
C̃ð3Þ
160

hB̄3̄u
μγ5γ

νDλB�
6μf

T
−νλi þ H:c: 147 * ffiffiffi

3
p

c̃ð3Þ102
226 * ffiffiffi

3
p

C̃ð3Þ
159

hB̄3̄f−
μνuλγ5γμDνB�

6λi þ H:c: 148 −2dð3Þ12 −
ffiffiffi
3

p
c̃ð3Þ106 227 −2Dð3Þ

22 −
ffiffiffi
3

p
C̃ð3Þ
163
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TABLE VI. (Continued)

On SUð2Þ c̃ð2Þn c̃ð2Þn SUð3Þ C̃ð3Þ
n C̃ð3Þ

n

hB̄3̄f−
μνuλγ5γμDλB�

6νi þ H:c: 149 * −2
ffiffiffi
3

p
c̃ð3Þ105 228 * −2

ffiffiffi
3

p
C̃ð3Þ
162

huμf−νλihB̄3̄γ5γμDνB�
6λi þ H:c: 229 * *

huμf−νλihB̄3̄γ5γνDμB�
6λi þ H:c: 230 −2Dð3Þ

24 −2
ffiffiffi
3

p
C̃ð3Þ
166

huμf−νλihB̄3̄γ5γνDλB�
6μi þ H:c: 231 * *

huμhνλihB̄3̄γ5γμDνB�
6λi þ H:c: 232 2Dð3Þ

26
−2

ffiffiffi
3

p
C̃ð3Þ
167

hB̄3̄∇μf−μνB�
6νi þ H:c: 150 dð3Þ14

ffiffiffi
3

p
c̃ð3Þ107

233 Dð3Þ
27

ffiffiffi
3

p
C̃ð3Þ
168

ihB̄3̄fþμνuμB�
6νi þ H:c: 151 dð3Þ15

* 234 Dð3Þ
28

ffiffiffi
3

p
C̃ð3Þ
169

ihB̄3̄fþμνuλDμλB�
6νi þ H:c: 152 * * 235 * *

hB̄3̄fþμνuλσμνB�
6λi þ H:c: 153 0 0 236 0 0

ihB̄3̄fþμνB�
6μu

T
νi þ H:c: 154 dð3Þ17

ffiffiffi
3

p
c̃ð3Þ110

237 Dð3Þ
30

ffiffiffi
3

p
C̃ð3Þ
171

ihB̄3̄fþμνDμ
λB�

6νu
T
λi þ H:c: 155 −dð3Þ18 −

ffiffiffi
3

p
c̃ð3Þ111 238 −Dð3Þ

31 −
ffiffiffi
3

p
C̃ð3Þ
172

hB̄3̄fþμνσμνB�
6
λuT λi þ H:c: 156 0 0 239 0 0

ihB̄3̄u
μfþμ

νB�
6νi þ H:c: 157 dð3Þ19

* 240 Dð3Þ
32

ffiffiffi
3

p
C̃ð3Þ
173

hB̄3̄u
μfþνλσμνB�

6λi þ H:c: 158 0 0 241 0 0

ihB̄3̄B
�
6
μihfþμ

νuνi þ H:c: 159 dð3Þ21

ffiffiffi
3

p
c̃ð3Þ114

242 Dð3Þ
34

−
ffiffiffi
3

p
C̃ð3Þ
177

ihB̄3̄D
μνB�

6
λihfþμλuνi þ H:c: 160 −dð3Þ22

ffiffiffi
3

p
c̃ð3Þ115

243 −Dð3Þ
35 −

ffiffiffi
3

p
C̃ð3Þ
178

ihfþμνihB̄3̄uμB
�
6νi þ H:c: 244 0 0

ihfþμνihB̄3̄u
λDμλB�

6νi þ H:c: 245 0 0

hfþμνihB̄3̄u
λσμνB�

6λi þ H:c: 161 0 0 246 0 0

hfþμνuλihB̄3̄σμνB
�
6λi þ H:c: 247 0 0

hB̄3̄u
μχþB�

6μi þ H:c: 162 dð3Þ23

ffiffiffi
3

p
c̃ð3Þ122

248 Dð3Þ
36

ffiffiffi
3

p
C̃ð3Þ
186

hB̄3̄u
μB�

6μχ
Tþi þ H:c: 163 dð3Þ24

ffiffiffi
3

p
c̃ð3Þ123

249 Dð3Þ
37

ffiffiffi
3

p
C̃ð3Þ
187

hB̄3̄χþuμB�
6μi þ H:c: 164 dð3Þ25

ffiffiffi
3

p
c̃ð3Þ124

250 Dð3Þ
38

ffiffiffi
3

p
C̃ð3Þ
188

hB̄3̄B
�
6
μihuμχþi þ H:c: 165 dð3Þ26

ffiffiffi
3

p
c̃ð3Þ125

251 Dð3Þ
39

ffiffiffi
3

p
C̃ð3Þ
189

hχþihB̄3̄u
μB�

6μi þ H:c: 252 Dð3Þ
40

ffiffiffi
3

p
C̃ð3Þ
190

hB̄6uμuμuνB�
6νi þ H:c: 166 * * 253 * *

hB̄6uμuνuμB�
6νi þ H:c: 167 * * 254 * −

ffiffi
3

p
2
C̃ð3Þ
44

hB̄6uμuνuνB�
6μi þ H:c: 255 * *

hB̄6uμuνuλDμνB�
6λi þ H:c: 168 * * 256 * *

hB̄6uμuνuλDμλB�
6νi þ H:c: 169 * * 257 * *

hB̄6uμuνuλDνλB�
6μi þ H:c: 258 * *

ihB̄6uμuνuλσμνB�
6λi þ H:c: 170 0 0 259 0 0

ihB̄6uμuνuλσμλB�
6νi þ H:c: 260 * *

hB̄6uμuμB�
6
νuTνi þ H:c: 261 * −

ffiffi
3

p
2
C̃ð3Þ
47

hB̄6uμuνB�
6μu

T
νi þ H:c: 171 * * 262 * *

hB̄6uμuνB�
6νu

T
μi þ H:c: 263 * *

hB̄6uμuνDμνB�
6
λuT λi þ H:c: 264 * ffiffiffi

3
p

C̃ð3Þ
49

hB̄6uμuνDμ
λB�

6νu
T
λi þ H:c: 172 * * 265 * *

hB̄6uμuνDν
λB�

6μu
T
λi þ H:c: 266 * *

ihB̄6uμuνσμνB�
6
λuT λi þ H:c: 173 * * 267 * *
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TABLE VI. (Continued)

On SUð2Þ c̃ð2Þn c̃ð2Þn SUð3Þ C̃ð3Þ
n C̃ð3Þ

n

ihB̄6uμuνσμλB�
6νu

T
λi þ H:c: 268 0 0

hB̄6B�
6
μihuμuνuνi þ H:c: 269 * −

ffiffi
3

p
2
C̃ð3Þ
51

hB̄6DμνB�
6
λihuμuνuλi þ H:c: 270 * *

huμuμihB̄6uνB�
6νi þ H:c: 271

ffiffi
3

p
2
Dð3Þ

55
−

ffiffi
3

p
2
C̃ð3Þ
53

huμuνihB̄6uλDμνB�
6λi þ H:c: 272 * *

ihuμuνihB̄6uλσμλB�
6νi þ H:c: 273 0 0

hB̄6uμf−νλγ5γμDνB�
6λi þ H:c: 174 * * 274 * *

hB̄6uμf−νλγ5γνDμB�
6λi þ H:c: 175 * * 275 * *

hB̄6uμf−νλγ5γνDλB�
6μi þ H:c: 176 * * 276 * *

hB̄6uμhνλγ5γμDνB�
6λi þ H:c: 177 * * 277 * *

hB̄6uμhνλγ5γνDμB�
6λi þ H:c: 178 * * 278 * *

hB̄6uμhνλγ5γνDλB�
6μi þ H:c: 179 * * 279 * *

hB̄6uμγ5γνDμB�
6
λfT−νλi þ H:c: 180 −

ffiffi
3

p
3
dð3Þ45

ffiffiffi
3

p
c̃ð3Þ42

280 −
ffiffi
3

p
3
Dð3Þ

67

ffiffiffi
3

p
C̃ð3Þ
65

hB̄6uμγ5γνDλB�
6μf

T
−νλi þ H:c: 181 −

ffiffi
3

p
3
dð3Þ44 −

ffiffi
3

p
2
c̃ð3Þ41 281 −

ffiffi
3

p
3
Dð3Þ

66 −
ffiffi
3

p
2
C̃ð3Þ
64

hB̄6f−μνuλγ5γμDνB�
6λi þ H:c: 182 * * 282 * *

hB̄6f−μνuλγ5γμDλB�
6νi þ H:c: 183 * * 283 * *

huμf−νλihB̄6γ5γμDνB�
6λi þ H:c: 284 * *

huμf−νλihB̄6γ5γνDμB�
6λi þ H:c: 285 −

ffiffi
3

p
3
Dð3Þ

69

ffiffiffi
3

p
C̃ð3Þ
67

huμf−νλihB̄6γ5γνDλB�
6μi þ H:c: 286 * *

huμhνλihB̄6γ5γμDνB�
6λi þ H:c: 287 − 2

ffiffi
3

p
3
Dð3Þ

70
ffiffiffi
3

p
C̃ð3Þ
68

hB̄6∇μf−μνB�
6νi þ H:c: 184

ffiffi
3

p
3
dð3Þ46

−
ffiffi
3

p
2
c̃ð3Þ43 288

ffiffi
3

p
3
Dð3Þ

71
−

ffiffi
3

p
2
C̃ð3Þ
69

ihB̄6fþμνuμB�
6νi þ H:c: 185 −

ffiffi
3

p
3
dð3Þ50 * 289 −

ffiffi
3

p
3
Dð3Þ

75 *

ihB̄6fþμνuλDμλB�
6νi þ H:c: 186 * * 290 * *

hB̄6fþμνuλσμνB�
6λi þ H:c: 187 * * 291 * *

ihB̄6fþμνB�
6μu

T
νi þ H:c: 188 * * 292 * *

ihB̄6fþμνDμ
λB�

6νu
T
λi þ H:c: 189 * * 293 * *

hB̄6fþμνσμνB�
6
λuT λi þ H:c: 190 * * 294 * *

ihB̄6uμfþμ
νB�

6νi þ H:c: 191 * * 295 * *

hB̄6uμfþνλσμνB�
6λi þ H:c: 192 * * 296 * *

ihB̄6B�
6
μihfþμ

νuνi þ H:c: 193 * * 297 * *

ihB̄6DμνB�
6
λihfþμλuνi þ H:c: 194 * * 298 * *

ihfþμνihB̄6uμB�
6νi þ H:c: 299 0 0

ihfþμνihB̄6uλDμλB�
6νi þ H:c: 300 0 0

hfþμνihB̄6uλσμνB�
6λi þ H:c: 195 * * 301 0 0

hfþμνuλihB̄6σμνB�
6λi þ H:c: 302 * *

hB̄6uμχþB�
6μi þ H:c: 196 −

ffiffi
3

p
3
dð3Þ59 −

ffiffi
3

p
2
c̃ð3Þ51 303 −

ffiffi
3

p
3
Dð3Þ

82 −
ffiffi
3

p
2
C̃ð3Þ
78

hB̄6uμB�
6μχ

Tþi þ H:c: 197 −
ffiffi
3

p
3
dð3Þ60 −

ffiffi
3

p
2
c̃ð3Þ52 304 −

ffiffi
3

p
3
Dð3Þ

83 −
ffiffi
3

p
2
C̃ð3Þ
79

hB̄6χþuμB�
6μi þ H:c: 198 −

ffiffi
3

p
3
dð3Þ59 −

ffiffi
3

p
2
c̃ð3Þ51 305 −

ffiffi
3

p
3
Dð3Þ

82 −
ffiffi
3

p
2
C̃ð3Þ
78

hB̄6B�
6
μihuμχþi þ H:c: 199 −

ffiffi
3

p
3
dð3Þ61 −

ffiffi
3

p
2
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TABLE VII. Independent Lagrangian terms in the heavy-quark limit at the Oðp3Þ order.

On SUð2Þ SUð3Þ On SUð2Þ SUð3Þ
hB̄3̄u

μuμuνψνi 1 1 iϵμνλρhψ̄μuνuσuσvλψρi þ H:c: 32 46

hB̄3̄u
μuνuμψνi 2 2 iϵμνλρhψ̄μuσuνuλvρψσi þ H:c: 47

hB̄3̄u
μuνuνψμi 3 iϵμνλρhψ̄μuνuλvρψσuTσi þ H:c: 33 48

hB̄3̄u
μuνuλvμvνψλi 3 4 iϵμνλρhψ̄μuνuσvλψρuTσi þ H:c: 49

hB̄3̄u
μuνuλvμvλψνi 4 5 iϵμνλρhψ̄μuνuσvλψσuTρi þ H:c: 34 50

hB̄3̄u
μuνuλvνvλψμi 6 iϵμνλρhψ̄μuνuσvσψλuTρi þ H:c: 51

hB̄3̄u
μuμψνuTνi 7 iϵμνλρhψ̄μuσuνvλψσuTρi þ H:c: 52

hB̄3̄u
μuνψμuTνi 5 8 iϵμνλρhψ̄μvνψλihuρuσuσi 53

hB̄3̄u
μuνψνuTμi 9 iϵμνλρhψ̄μvνψσihuλuρuσi þ H:c: 54

hB̄3̄u
μuνvμvνψλuT λi 10 iϵμνλρhuμuσihψ̄ νuλvρψσi þ H:c: 55

hB̄3̄u
μuνvμvλψνuT λi 6 11 iϵμνλρhuμuσihψ̄νuλvσψρi 56

hB̄3̄u
μuνvνvλψμuT λi 12 ihψ̄μuμf−νλvνψλi þ H:c: 35 57

hB̄3̄ψ
μihuμuνuνi 13 ihψ̄μuνf−μλvνψλi þ H:c: 36 58

hB̄3̄v
μvνψλihuμuνuλi 14 ihψ̄μuνf−μλvλψνi þ H:c: 37 59

huμuμihB̄3̄u
νψνi 15 ihψ̄μuνf−νλvλψμi þ H:c: 38 60

huμuνihB̄3̄u
λvμvνψλi 16 ihψ̄μuμhνλvνψλi þ H:c: 39 61

ϵμνλρhB̄3̄uμf−νλψρi 7 17 ihψ̄μuνhμλvνψλi þ H:c: 40 62

ϵμνλρhB̄3̄uμf−ν
σvλvσψρi 8 18 ihψ̄μuνhμλvλψνi þ H:c: 41 63

ϵμνλρhB̄3̄uμhν
σvλvσψρi 9 19 ihψ̄μuνhνλvλψμi þ H:c: 42 64

ϵμνλρhB̄3̄uμψνfT−λρi 10 20 ihψ̄μuνhλρvνvλvρψμi þ H:c: 43 65

ϵμνλρhB̄3̄uμvνv
σψλfT−ρσi 11 21 ihψ̄μuμvνψλfT−νλi þ H:c: 44 66

ϵμνλρhB̄3̄f−μνuλψρi 12 22 ihψ̄μuνvνψλfT−μλi 45 67

ϵμνλρhB̄3̄f−μνu
σvλvσψρi 13 23 ihψ̄μvνψλihuμf−νλi þ H:c: 68

ϵμνλρhB̄3̄ψμihuνf−λρi 24 ihψ̄μvνψλihuνf−μλi 69

ϵμνλρhB̄3̄vμv
σψνihuλf−ρσi 25 ihψ̄μvνψλihuμhνλi þ H:c: 70

ϵμνλρhB̄3̄vμv
σψνihuλhρσi 26 iϵμνλρhψ̄μ∇νf−λσvρψσi þ H:c: 46 71

hB̄3̄∇μf−μνψνi 14 27 ϵμνλρhψ̄μfþνλuσvρψσi þ H:c: 47 72

ihB̄3̄fþμνuμψνi 15 28 ϵμνλρhψ̄μfþνλuσvσψρi þ H:c: 48 73

ihB̄3̄fþμνuλvμvλψνi 16 29 ϵμνλρhψ̄μfþν
σuλvρψσi þ H:c: 49 74

ihB̄3̄fþμνψμuTνi 17 30 ϵμνλρhψ̄μfþν
σuσvλψρi þ H:c: 50 75

ihB̄3̄fþμνvμvλψνuT λi 18 31 ϵμνλρhψ̄μfþνλvρψσuTσi þ H:c: 51 76

ihB̄3̄u
μfþμ

νψνi 19 32 ϵμνλρhψ̄μfþν
σvλψσuTρi þ H:c: 52 77

ihB̄3̄u
μfþνλvμvνψλi 20 33 ϵμνλρhψ̄μvνψσihfþλρuσi þ H:c: 53 78

ihB̄3̄ψ
μihfþμ

νuνi 21 34 ϵμνλρhψ̄μvνψσihfþλσuρi þ H:c: 54 79

ihB̄3̄v
μvνψλihfþμλuνi 22 35 hψ̄μ∇μfþνλvνψλi þ H:c: 55 80

hB̄3̄u
μχþψμi 23 36 hψ̄μ∇νfþν

λvλψμi 56 81

hB̄3̄u
μψμχ

Tþi 24 37 h∇μfþμ
νihψ̄ λvνψλi 57

hB̄3̄χþuμψμi 25 38 h∇μfþνλihψ̄μvνψλi þ H:c: 58
hB̄3̄ψ

μihuμχþi 26 39 iϵμνλρhψ̄μuνχþvλψρi þ H:c: 59 82

hχþihB̄3̄u
μψμi 40 iϵμνλρhψ̄μuνvλψρχ

Tþi 60 83

ihB̄3̄∇μχ−ψμi 27 41 iϵμνλρhψ̄μvνψλihuρχþi 61 84

ih∇μχ−ihB̄3̄ψμi 28 42 iϵμνλρhχþihψ̄μuνvλψρi 85

iϵμνλρhψ̄μuνuλuσvρψσi þ H:c: 29 43 hψ̄μuνχ−vνψμi þ H:c: 62 86

iϵμνλρhψ̄μuνuλuσvσψρi þ H:c: 30 44 ϵμνλρhψ̄μ∇νχ−vλψρi 63 87

iϵμνλρhψ̄μuνuσuλvρψσi þ H:c: 31 45 ϵμνλρh∇μχ−ihψ̄ νvλψρi 64 88
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APPENDIX B: Oðp4Þ ORDER RESULTS

TABLE VIII. Independent terms in the relativistic Lagrangian at theOðp4Þ order. In columns 3, 5, 8, and 10, “I”means that we choose
the term as an independent one when employing the heavy-quark symmetry. “P.” denotes the parity transformed part and “P.C.H.”
denotes the part obtained after the parity transformation, charge conjugation, and Hermitian conjugation are performed simultaneously.

On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ
n On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ

n

hB̄3̄u
μuμuνuνB3̄i 1 1 hB̄3̄u

μ∇μhνλDνλB6i þ H:c: 621 1226
hB̄3̄u

μuνuμuνB3̄i 2 2 hB̄3̄u
μ∇νhλρDμνλρB6i þ H:c: 622 1227

hB̄3̄u
μuνuνuμB3̄i 3 ihB̄3̄u

μ∇νhλρσμνDλρB6i þ H:c: 623 I 1228 I

hB̄3̄u
μuμuνuλDνλB3̄i þ H:c: 3 4 hB̄3̄u

μB6∇νfT−μνi þ H:c: 624 1229
hB̄3̄u

μuνuμuλDνλB3̄i þ H:c: 4 5 hB̄3̄u
μDμ

νB6∇λfT−νλi þ H:c: 625 1230
hB̄3̄u

μuνuνuλDμλB3̄i 6 ihB̄3̄u
μσμ

νB6∇λfT−νλi þ H:c: 626 I 1231 I

hB̄3̄u
μuνuλuμDνλB3̄i 7 ihB̄3̄u

μσνλB6∇μfT−νλi þ H:c: 627 I 1232 I

hB̄3̄u
μuνuλuρDμνλρB3̄i 5 8 hB̄3̄f−

μνf−μνB6i þ H:c: 1233
ihB̄3̄u

μuμuνuλσνλB3̄i þ H:c: 6 9 hB̄3̄f−
μνf−μλDνλB6i þ H:c: 1234

ihB̄3̄u
μuνuμuλσνλB3̄i þ H:c: 7 10 ihB̄3̄f−

μνf−μλσνλB6i þ H:c: 628 I 1235 I

ihB̄3̄u
μuνuνuλσμλB3̄i 11 ihB̄3̄f−

μνf−λρσμλDνρB6i þ H:c: 629 I 1236 I

ihB̄3̄u
μuνuλuμσνλB3̄i 12 hB̄3̄f−

μνhμλDνλB6i þ H:c: 630 1237
ihB̄3̄u

μuνuλuρσμνDλρB3̄i þ H:c: 8 13 ihB̄3̄f−
μνhμλσνλB6i þ H:c: 631 I 1238 I

ihB̄3̄u
μuνuλuρσμλDνρB3̄i þ H:c: 9 14 ihB̄3̄f−

μνhλρσμνDλρB6i þ H:c: 632 I 1239 I

ihB̄3̄u
μuνuλuρσμρDνλB3̄i 15 ihB̄3̄f−

μνhλρσμλDνρB6i þ H:c: 633 I 1240 I

ihB̄3̄u
μuνuλuρσνλDμρB3̄i 16 ihB̄3̄f−

μνσμ
λB6fT−νλi þ H:c: 634 I 1241 I

hB̄3̄u
μuμuνB3̄u

T
νi þ H:c: 10 17 ihB̄3̄f−

μνσμ
λB6hT νλi þ H:c: 635 I 1242 I

hB̄3̄u
μuνuμB3̄u

T
νi 11 18 ihB̄3̄f−

μνσμ
λDν

ρB6fT−λρi þ H:c: 636 I 1243 I

hB̄3̄u
μuμuνDν

λB3̄u
T
λi þ H:c: 12 19 hB̄3̄∇μf−μνuνB6i þ H:c: 637 1244

hB̄3̄u
μuνuμDν

λB3̄u
T
λi 13 20 hB̄3̄∇μf−μνuλDνλB6i þ H:c: 638 1245

hB̄3̄u
μuνuλDμνB3̄u

T
λi þ H:c: 14 21 ihB̄3̄∇μf−μνuλσνλB6i þ H:c: 639 I 1246 I

hB̄3̄u
μuνuλDμλB3̄u

T
νi 22 ihB̄3̄∇μf−νλuμσνλB6i þ H:c: 640 I 1247 I

hB̄3̄u
μuνuλDμνλ

ρB3̄u
T
ρi 15 23 ihB̄3̄h

μνf−μλσνλB6i þ H:c: 641 I 1248 I

ihB̄3̄u
μuμuνσνλB3̄u

T
λi þ H:c: 24 hB̄3̄h

μνhμνB6i þ H:c: 642 1249
ihB̄3̄u

μuνuλσμνB3̄u
T
λi þ H:c: 25 ihB̄3̄h

μνhμλσνλB6i þ H:c: 643 I 1250 I

ihB̄3̄u
μuνuλσμλB3̄u

T
νi 26 ihB̄3̄h

μνσμ
λB6hT νλi þ H:c: 644 I 1251 I

ihB̄3̄u
μuνuλσμνDλ

ρB3̄u
T
ρi þ H:c: 27 hB̄3̄B6ihuμ∇νf−μνi þ H:c: 1252

ihB̄3̄u
μuνuλσμλDν

ρB3̄u
T
ρi 28 hB̄3̄B6ihhμνhμνi þ H:c: 1253

ihB̄3̄u
μuνuλσμρDνλB3̄u

T
ρi þ H:c: 29 hB̄3̄D

μνB6ihuμ∇λf−νλi þ H:c: 1254
hB̄3̄u

μuμB3̄u
TνuTνi 30 hB̄3̄D

μνB6ihuλ∇μf−νλi þ H:c: 1255
hB̄3̄u

μuνB3̄u
T
μuTνi 16 31 hB̄3̄D

μνB6ihuλ∇μhνλi þ H:c: 1256
hB̄3̄u

μuνB3̄u
T
νuTμi 32 hB̄3̄D

μνλρB6ihuμ∇νhλρi þ H:c: 1257
hB̄3̄u

μuμDνλB3̄u
T
νuT λi 33 ihuμ∇μf−νλihB̄3̄σνλB6i þ H:c: 1258 I

hB̄3̄u
μuνDμ

λB3̄u
T
νuT λi þ H:c: 17 34 ihuμ∇νf−νλihB̄3̄σμλB6i þ H:c: 1259 I

hB̄3̄u
μuνDμ

λB3̄u
T
λuTνi þ H:c: 35 ihuμ∇νf−λρihB̄3̄σμλDνρB6i þ H:c: 1260 I

hB̄3̄u
μuνDμν

λρB3̄u
T
λuTρi 36 ihuμ∇νf−λρihB̄3̄σνλDμρB6i þ H:c: 1261 I

ihB̄3̄u
μuμσνλB3̄u

T
νuT λi 37 ihf−μνhμλihB̄3̄σνλB6i þ H:c: 1262 I

ihB̄3̄u
μuνσμλB3̄u

T
λuTνi þ H:c: 38 hB̄3̄∇μ∇μf−νλγ5γνDλB6i þ H:c: 645 I 1263 I

ihB̄3̄u
μuνσμνDλρB3̄u

T
λuTρi 39 ihB̄3̄fþμνuμuνB6i þ H:c: 646 1264

(Table continued)

CHIRAL LAGRANGIANS FOR SINGLY HEAVY BARYONS TO … PHYS. REV. D 108, 014027 (2023)

014027-25



TABLE VIII. (Continued)

On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ
n On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ

n

ihB̄3̄u
μuνσμλDν

ρB3̄u
T
λuTρi þ H:c: 40 ihB̄3̄fþμνuμuλDνλB6i þ H:c: 647 1265

hB̄3̄u
μB3̄ihuμuνuνi 41 ihB̄3̄fþμνuλuμDνλB6i þ H:c: 648 1266

hB̄3̄u
μDμ

νB3̄ihuνuλuλi 42 hB̄3̄fþμνuμuλσνλB6i þ H:c: 649 I 1267 I

hB̄3̄u
μDνλB3̄ihuμuνuλi 43 hB̄3̄fþμνuλuμσνλB6i þ H:c: 650 I 1268 I

hB̄3̄u
μDμ

νλρB3̄ihuνuλuρi 44 hB̄3̄fþμνuλuλσμνB6i þ H:c: 651 I 1269 I

hB̄3̄B3̄ihuμuμihuνuνi 45 hB̄3̄fþμνuλuρσμνDλρB6i þ H:c: 652 I 1270 I

hB̄3̄B3̄ihuμuνihuμuνi 46 hB̄3̄fþμνuλuρσμλDνρB6i þ H:c: 653 I 1271 I

hB̄3̄B3̄ihuμuμuνuνi 47 hB̄3̄fþμνuλuρσμρDνλB6i þ H:c: 654 I 1272 I

hB̄3̄D
μνB3̄ihuμuνihuλuλi 48 ihB̄3̄fþμνuμB6uTνi þ H:c: 655 1273

hB̄3̄D
μνB3̄ihuμuλihuνuλi 49 ihB̄3̄fþμνuμDν

λB6uT λi þ H:c: 656 1274
hB̄3̄D

μνB3̄ihuμuνuλuλi 50 ihB̄3̄fþμνuλDμλB6uTνi þ H:c: 657 1275
hB̄3̄D

μνλρB3̄ihuμuνihuλuρi 51 hB̄3̄fþμνuμσνλB6uT λi þ H:c: 658 I 1276 I

ihB̄3̄σ
μνB3̄ihuμuνuλuλi 52 hB̄3̄fþμνuλσμνB6uT λi þ H:c: 659 I 1277 I

ihB̄3̄σ
μνDλρB3̄ihuμuνuλuρi 53 hB̄3̄fþμνuλσμλB6uTνi þ H:c: 660 I 1278 I

ihuμuμihB̄3̄u
νuλσνλB3̄i 54 hB̄3̄fþμνuλσμνDλ

ρB6uTρi þ H:c: 661 I 1279 I

ihuμuνihB̄3̄u
λuρσμλDνρB3̄i þ H:c: 55 hB̄3̄fþμνuλσμλDν

ρB6uTρi þ H:c: 662 I 1280 I

huμuμihB̄3̄u
νB3̄u

T
νi 56 hB̄3̄fþμνuλσμρDνλB6uTρi þ H:c: 663 I 1281 I

huμuμihB̄3̄u
νDν

λB3̄u
T
λi 57 ihB̄3̄fþμνB6uTμuTνi þ H:c: 664 1282

hB̄3̄u
μuμf−νλγ5γνDλB3̄i þ H:c: 58 ihB̄3̄fþμνDμ

λB6uTνuT λi þ H:c: 665 1283
hB̄3̄u

μuνf−μλγ5γνDλB3̄i þ H:c: 18 59 ihB̄3̄fþμνDμ
λB6uT λuT νi þ H:c: 1284

hB̄3̄u
μuνf−μλγ5γλDνB3̄i þ H:c: 19 60 hB̄3̄fþμνσμνB6uTλuT λi þ H:c: 1285 I

hB̄3̄u
μuνf−νλγ5γμDλB3̄i þ H:c: 61 hB̄3̄fþμνσμ

λB6uTνuT λi þ H:c: 666 I 1286 I

hB̄3̄u
μuνf−νλγ5γλDμB3̄i þ H:c: 62 hB̄3̄fþμνσμ

λB6uT λuTνi þ H:c: 1287 I

hB̄3̄u
μuνf−λργ5γλDμνρB3̄i þ H:c: 63 hB̄3̄fþμνσμνDλρB6uT λuTρi þ H:c: 1288 I

hB̄3̄u
μuμhνλγ5γνDλB3̄i þ H:c: 64 hB̄3̄fþμνσμ

λDν
ρB6uT λuTρi þ H:c: 667 I 1289 I

hB̄3̄u
μuνhμλγ5γνDλB3̄i þ H:c: 20 65 hB̄3̄fþμνσμ

λDν
ρB6uTρuT λi þ H:c: 1290 I

hB̄3̄u
μuνhμλγ5γλDνB3̄i þ H:c: 21 66 ihB̄3̄u

μfþμ
νuνB6i þ H:c: 668 1291

hB̄3̄u
μuνhνλγ5γμDλB3̄i þ H:c: 67 ihB̄3̄u

μfþμ
νuλDνλB6i þ H:c: 669 1292

hB̄3̄u
μuνhνλγ5γλDμB3̄i þ H:c: 68 ihB̄3̄u

μfþνλuνDμλB6i þ H:c: 670 1293
hB̄3̄u

μuνhλργ5γμDνλρB3̄i þ H:c: 22 69 hB̄3̄u
μfþμ

νuλσνλB6i þ H:c: 671 I 1294 I

hB̄3̄u
μuνhλργ5γνDμλρB3̄i þ H:c: 70 hB̄3̄u

μfþνλuμσνλB6i þ H:c: 672 I 1295 I

hB̄3̄u
μuνhλργ5γλDμνρB3̄i þ H:c: 71 hB̄3̄u

μfþνλuνσμλB6i þ H:c: 673 I 1296 I

hB̄3̄u
μuνγ5γμDλB3̄f

T
−νλi þ H:c: 23 72 hB̄3̄u

μfþνλuρσμνDλρB6i þ H:c: 674 I 1297 I

hB̄3̄u
μuνγ5γλDμB3̄f

T
−νλi þ H:c: 24 73 hB̄3̄u

μfþνλuρσνλDμρB6i þ H:c: 675 I 1298 I

hB̄3̄u
μuνγ5γλDμB3̄h

T
νλi þ H:c: 25 74 hB̄3̄u

μfþνλuρσνρDμλB6i þ H:c: 676 I 1299 I

hB̄3̄u
μf−μνuλγ5γνDλB3̄i þ H:c: 75 ihB̄3̄u

μfþμ
νB6uTνi þ H:c: 677 1300

hB̄3̄u
μf−μνuλγ5γλDνB3̄i þ H:c: 76 ihB̄3̄u

μfþμ
νDν

λB6uT λi þ H:c: 678 1301
hB̄3̄u

μf−μνγ5γνDλB3̄u
T
λi þ H:c: 26 77 ihB̄3̄u

μfþνλDμνB6uT λi þ H:c: 1302
hB̄3̄u

μf−μνγ5γλDνB3̄u
T
λi þ H:c: 27 78 hB̄3̄u

μfþμ
νσν

λB6uT λi þ H:c: 679 I 1303 I

hB̄3̄u
μf−νλγ5γμDνB3̄u

T
λi þ H:c: 28 79 hB̄3̄u

μfþνλσμνB6uT λi þ H:c: 1304 I

hB̄3̄u
μf−νλγ5γνDμB3̄u

T
λi þ H:c: 29 80 hB̄3̄u

μfþνλσνλB6uTμi þ H:c: 1305 I

hB̄3̄u
μf−νλγ5γνDλB3̄u

T
μi þ H:c: 30 81 hB̄3̄u

μfþνλσμνDλ
ρB6uTρi þ H:c: 680 I 1306 I

hB̄3̄u
μf−νλγ5γνDμλ

ρB3̄u
T
ρi þ H:c: 31 82 hB̄3̄u

μfþνλσνλDμ
ρB6uTρi þ H:c: 1307 I

hB̄3̄u
μhμνuλγ5γνDλB3̄i þ H:c: 83 hB̄3̄u

μfþνλσν
ρDμλB6uTρi þ H:c: 1308 I

hB̄3̄u
μhμνγ5γνDλB3̄u

T
λi þ H:c: 32 84 ihB̄3̄u

μuνfþμνB6i þ H:c: 1309

(Table continued)
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TABLE VIII. (Continued)

On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ
n On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ

n

hB̄3̄u
μhμνγ5γλDνB3̄u

T
λi þ H:c: 33 85 ihB̄3̄u

μuνfþμ
λDνλB6i þ H:c: 1310

hB̄3̄u
μhνλγ5γμDνB3̄u

T
λi þ H:c: 34 86 ihB̄3̄u

μuνfþν
λDμλB6i þ H:c: 1311

hB̄3̄u
μhνλγ5γνDμB3̄u

T
λi þ H:c: 35 87 hB̄3̄u

μuμfþνλσνλB6i þ H:c: 1312 I

hB̄3̄u
μhνλγ5γμDνλ

ρB3̄u
T
ρi þ H:c: 36 88 hB̄3̄u

μuνfþμ
λσνλB6i þ H:c: 1313 I

hB̄3̄u
μhνλγ5γρDμνλB3̄u

T
ρi þ H:c: 37 89 hB̄3̄u

μuνfþν
λσμλB6i þ H:c: 1314 I

hB̄3̄γ5γ
μDνB3̄ihuμuλf−νλi þ H:c: 90 hB̄3̄u

μuνfþλρσμλDνρB6i þ H:c: 1315 I

hB̄3̄γ5γ
μDνB3̄ihuνuλf−μλi þ H:c: 91 hB̄3̄u

μuνfþλρσνλDμρB6i þ H:c: 1316 I

hB̄3̄γ5γ
μDνB3̄ihuμuλhνλi þ H:c: 92 hB̄3̄u

μuνfþλρσλρDμνB6i þ H:c: 1317 I

hB̄3̄γ5γ
μDνB3̄ihuνuλhμλi þ H:c: 93 ihB̄3̄B6ihfþμνuμuνi þ H:c: 1318

hB̄3̄γ5γ
μDνλρB3̄ihuμuνhλρi þ H:c: 94 ihB̄3̄D

μνB6ihfþμ
λuνuλi þ H:c: 1319

ϵμνλρhB̄3̄uμuνf−λρB3̄i þ H:c: 38 95 ihB̄3̄D
μνB6ihfþμ

λuλuνi þ H:c: 1320
ϵμνλρhB̄3̄uμuνf−λ

σDρσB3̄i þ H:c: 39 96 hB̄3̄σ
μνB6ihfþμνuλuλi þ H:c: 1321 I

ϵμνλρhB̄3̄uμu
σf−νλDρσB3̄i þ H:c: 40 97 hB̄3̄σ

μνB6ihfþμ
λuνuλi þ H:c: 1322 I

ϵμνλρhB̄3̄uμuνhλ
σDρσB3̄i þ H:c: 41 98 hB̄3̄σ

μνB6ihfþμ
λuλuνi þ H:c: 1323 I

ϵμνλρhB̄3̄uμu
σDνσB3̄f

T
−λρi þ H:c: 99 hB̄3̄σ

μνDλρB6ihfþμνuλuρi þ H:c: 1324 I

ϵμνλρhB̄3̄uμf−νλu
σDρσB3̄i þ H:c: 42 100 hB̄3̄σ

μνDλρB6ihfþμλuνuρi þ H:c: 1325 I

ϵμνλρhB̄3̄uμf−νλB3̄u
T
ρi þ H:c: 101 hB̄3̄σ

μνDλρB6ihfþμλuρuνi þ H:c: 1326 I

ϵμνλρhB̄3̄uμf−νλDρ
σB3̄u

T
σi þ H:c: 102 ihfþμνihB̄3̄uμuνB6i þ H:c: 1327

ϵμνλρhB̄3̄uμf−ν
σDλσB3̄u

T
ρi þ H:c: 103 ihfþμνihB̄3̄uμu

λDνλB6i þ H:c: 1328
ϵμνλρhB̄3̄uμhν

σDλσB3̄u
T
ρi þ H:c: 104 ihfþμνihB̄3̄u

λuμDνλB6i þ H:c: 1329
ϵμνλρhB̄3̄Dμ

σB3̄ihuνuσf−λρi þ H:c: 105 hfþμνihB̄3̄uμu
λσνλB6i þ H:c: 1330

ϵμνλρhuμuσihB̄3̄f−νλDρσB3̄i 106 hfþμνihB̄3̄u
λuμσνλB6i þ H:c: 1331

ϵμνλρhuμf−νλihB̄3̄uρB3̄i 107 hfþμνihB̄3̄u
λuλσμνB6i þ H:c: 1332

ϵμνλρhuμf−νλihB̄3̄u
σDρσB3̄i 108 hfþμνihB̄3̄u

λuρσμνDλρB6i þ H:c: 1333
ϵμνλρhuμhνσihB̄3̄uλDρσB3̄i 109 hfþμνihB̄3̄u

λuρσμλDνρB6i þ H:c: 1334
hB̄3̄u

μ∇νf−μνB3̄i þ H:c: 43 110 hfþμνihB̄3̄u
λuρσμρDνλB6i þ H:c: 1335

hB̄3̄u
μ∇νf−μλDνλB3̄i þ H:c: 44 111 ihfþμνihB̄3̄uμB6uTνi þ H:c: 1336

hB̄3̄u
μ∇νf−νλDμλB3̄i þ H:c: 45 112 ihfþμνihB̄3̄uμDν

λB6uT λi þ H:c: 1337
ihB̄3̄u

μ∇μf−νλσνλB3̄i þ H:c: 46 113 hfþμνihB̄3̄uμσν
λB6uT λi þ H:c: 1338

ihB̄3̄u
μ∇νf−νλσμλB3̄i þ H:c: 47 114 hfþμνihB̄3̄u

λσμλDν
ρB6uTρi þ H:c: 1339

ihB̄3̄u
μ∇νf−λρσμλDνρB3̄i þ H:c: 48 115 ihfþμνihB̄3̄Dμ

λB6ihuνuλi þ H:c: 1340
ihB̄3̄u

μ∇νf−λρσνλDμρB3̄i þ H:c: 49 116 hfþμνihuμuλihB̄3̄σνλB6i þ H:c: 1341
hB̄3̄u

μ∇μhνλDνλB3̄i þ H:c: 50 117 hfþμνihuλuλihB̄3̄σμνB6i þ H:c: 1342
hB̄3̄u

μ∇νhλρDμνλρB3̄i þ H:c: 51 118 hfþμνihuλuρihB̄3̄σμνDλρB6i þ H:c: 1343
ihB̄3̄u

μ∇νhλρσμνDλρB3̄i þ H:c: 52 119 hfþμνihuλuρihB̄3̄σμλDνρB6i þ H:c: 1344
hB̄3̄u

μB3̄∇νfT−μνi 53 120 ihfþμνuμihB̄3̄uνB6i þ H:c: 1345
hB̄3̄u

μDμ
νB3̄∇λfT−νλi 54 121 ihfþμνuμihB̄3̄u

λDνλB6i þ H:c: 1346
hB̄3̄f−

μνf−μνB3̄i 122 ihfþμνuλihB̄3̄uμDνλB6i þ H:c: 1347
hB̄3̄f−

μνf−μλDνλB3̄i 123 hfþμνuμihB̄3̄u
λσνλB6i þ H:c: 1348 I

ihB̄3̄f−
μνf−μλσνλB3̄i 55 124 hfþμνuλihB̄3̄uμσνλB6i þ H:c: 1349 I

ihB̄3̄f−
μνf−λρσμλDνρB3̄i 56 125 hfþμνuλihB̄3̄uλσμνB6i þ H:c: 1350 I

ihB̄3̄f−
μνhμλσνλB3̄i þ H:c: 57 126 hfþμνuλihB̄3̄u

ρσμνDλρB6i þ H:c: 1351 I

hB̄3̄f−
μνB3̄f

T
−μνi 58 127 hfþμνuλihB̄3̄u

ρσμλDνρB6i þ H:c: 1352 I

hB̄3̄f−
μνDμ

λB3̄f
T
−νλi 59 128 hfþμνuλihB̄3̄u

ρσμρDνλB6i þ H:c: 1353 I

hB̄3̄h
μνhμνB3̄i 60 129 ihB̄3̄fþμνf−μλγ5γνDλB6i þ H:c: 681 I 1354 I

ihB̄3̄h
μνhμλσνλB3̄i 61 130 ihB̄3̄fþμνf−μλγ5γλDνB6i þ H:c: 682 I 1355 I

(Table continued)
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TABLE VIII. (Continued)

On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ
n On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ

n

hB̄3̄h
μνB3̄h

T
μνi 62 131 ihB̄3̄fþμνhμλγ5γνDλB6i þ H:c: 683 I 1356 I

hB̄3̄B3̄ihuμ∇νf−μνi 132 ihB̄3̄fþμνhμλγ5γλDνB6i þ H:c: 684 I 1357 I

hB̄3̄B3̄ihhμνhμνi 133 ihB̄3̄fþμνhλργ5γμDνλρB6i þ H:c: 685 I 1358 I

hB̄3̄D
μνB3̄ihuμ∇λf−νλi 134 ihB̄3̄fþμνγ5γμDλB6fT−νλi þ H:c: 686 I 1359 I

hB̄3̄D
μνB3̄ihuλ∇μf−νλi 135 ihB̄3̄fþμνγ5γ

λDμB6fT−νλi þ H:c: 687 I 1360 I

hB̄3̄D
μνB3̄ihuλ∇μhνλi 136 ihB̄3̄fþμνγ5γ

λDμB6hT νλi þ H:c: 688 I 1361 I

hB̄3̄D
μνλρB3̄ihuμ∇νhλρi 137 ihB̄3̄∇μfþμ

νuλγ5γνDλB6i þ H:c: 689 I 1362 I

ihB̄3̄fþμνuμuνB3̄i þ H:c: 63 138 ihB̄3̄∇μfþμ
νuλγ5γλDνB6i þ H:c: 690 I 1363 I

ihB̄3̄fþμνuμuλDνλB3̄i þ H:c: 64 139 ihB̄3̄∇μfþνλuμγ5γνDλB6i þ H:c: 691 I 1364 I

ihB̄3̄fþμνuλuμDνλB3̄i þ H:c: 140 ihB̄3̄∇μfþμ
νγ5γνDλB6uT λi þ H:c: 692 I 1365 I

hB̄3̄fþμνuμuλσνλB3̄i þ H:c: 65 141 ihB̄3̄∇μfþμ
νγ5γ

λDνB6uT λi þ H:c: 693 I 1366 I

hB̄3̄fþμνuλuμσνλB3̄i þ H:c: 66 142 ihB̄3̄∇μfþνλγ5γμDνB6uT λi þ H:c: 694 I 1367 I

hB̄3̄fþμνuλuλσμνB3̄i þ H:c: 67 143 ihB̄3̄u
μ∇μfþνλγ5γνDλB6i þ H:c: 695 I 1368 I

hB̄3̄fþμνuλuρσμνDλρB3̄i þ H:c: 68 144 ihB̄3̄u
μ∇νfþμ

λγ5γνDλB6i þ H:c: 696 I 1369 I

hB̄3̄fþμνuλuρσμλDνρB3̄i þ H:c: 69 145 ihB̄3̄u
μ∇νfþν

λγ5γμDλB6i þ H:c: 697 I 1370 I

hB̄3̄fþμνuλuρσμρDνλB3̄i þ H:c: 70 146 ihB̄3̄u
μ∇νfþν

λγ5γλDμB6i þ H:c: 698 I 1371 I

ihB̄3̄fþμνuμB3̄u
T
νi þ H:c: 71 147 ihB̄3̄u

μ∇νfþλργ5γλDμνρB6i þ H:c: 699 I 1372 I

ihB̄3̄fþμνuμDν
λB3̄u

T
λi þ H:c: 72 148 ihB̄3̄f−

μνfþμ
λγ5γνDλB6i þ H:c: 700 I 1373 I

ihB̄3̄fþμνuλDμλB3̄u
T
νi þ H:c: 73 149 ihB̄3̄f−

μνfþμ
λγ5γλDνB6i þ H:c: 701 I 1374 I

hB̄3̄fþμνuμσνλB3̄u
T
λi þ H:c: 74 150 ihB̄3̄h

μνfþμ
λγ5γνDλB6i þ H:c: 702 I 1375 I

hB̄3̄fþμνuλσμνB3̄u
T
λi þ H:c: 75 151 ihfþμνihB̄3̄f−μ

λγ5γνDλB6i þ H:c: 703 I 1376
hB̄3̄fþμνuλσμλB3̄u

T
νi þ H:c: 152 ihfþμνihB̄3̄f−μ

λγ5γλDνB6i þ H:c: 704 I 1377
hB̄3̄fþμνuλσμνDλ

ρB3̄u
T
ρi þ H:c: 76 153 ihfþμνihB̄3̄hμ

λγ5γλDνB6i þ H:c: 705 I 1378
hB̄3̄fþμνuλσμλDν

ρB3̄u
T
ρi þ H:c: 77 154 ihfþμνf−μλihB̄3̄γ5γνDλB6i þ H:c: 1379 I

hB̄3̄fþμνuλσμρDνλB3̄u
T
ρi þ H:c: 155 ihfþμνf−μλihB̄3̄γ5γλDνB6i þ H:c: 1380 I

ihB̄3̄fþμνB3̄u
T
μuTνi 78 156 ihfþμνhμλihB̄3̄γ5γνDλB6i þ H:c: 1381 I

ihB̄3̄fþμνDμ
λB3̄u

T
νuT λi þ H:c: 79 157 ihfþμνhμλihB̄3̄γ5γλDνB6i þ H:c: 1382 I

hB̄3̄fþμνσμνB3̄u
TλuT λi 158 ihfþμνhλρihB̄3̄γ5γμDνλρB6i þ H:c: 1383 I

hB̄3̄fþμνσμ
λB3̄u

T
νuT λi þ H:c: 159 ih∇μfþμ

νihB̄3̄u
λγ5γνDλB6i þ H:c: 706 I 1384

hB̄3̄fþμνσμνDλρB3̄u
T
λuTρi 160 ih∇μfþμ

νihB̄3̄u
λγ5γλDνB6i þ H:c: 707 I 1385

hB̄3̄fþμνσμ
λDν

ρB3̄u
T
λuTρi þ H:c: 161 ih∇μfþνλihB̄3̄uμγ5γνDλB6i þ H:c: 708 I 1386

ihB̄3̄u
μfþμ

νuνB3̄i 80 162 ih∇μfþμ
νuλihB̄3̄γ5γνDλB6i þ H:c: 1387 I

ihB̄3̄u
μfþμ

νuλDνλB3̄i þ H:c: 81 163 ih∇μfþμ
νuλihB̄3̄γ5γλDνB6i þ H:c: 1388 I

hB̄3̄u
μfþμ

νuλσνλB3̄i þ H:c: 82 164 ih∇μfþνλuμihB̄3̄γ5γνDλB6i þ H:c: 1389 I

hB̄3̄u
μfþνλuμσνλB3̄i 83 165 iϵμνλρhB̄3̄fþμνf−λρB6i þ H:c: 709 1390

hB̄3̄u
μfþνλuρσμνDλρB3̄i þ H:c: 84 166 iϵμνλρhB̄3̄fþμνf−λσDρσB6i þ H:c: 710 1391

hB̄3̄u
μfþνλuρσνλDμρB3̄i 85 167 iϵμνλρhB̄3̄fþμνhλσDρσB6i þ H:c: 711 1392

ihB̄3̄B3̄ihfþμνuμuνi 168 iϵμνλρhB̄3̄fþμνB6fT−λρi þ H:c: 712 1393
ihB̄3̄D

μνB3̄ihfþμ
λuνuλi þ H:c: 169 iϵμνλρhB̄3̄fþμνDλ

σB6fT−ρσi þ H:c: 713 1394
hB̄3̄σ

μνB3̄ihfþμνuλuλi 86 170 iϵμνλρhB̄3̄uμ∇νfþλ
σDρσB6i þ H:c: 714 1395

hB̄3̄σ
μνB3̄ihfþμ

λuνuλi þ H:c: 87 171 iϵμνλρhB̄3̄f−μνfþλρB6i þ H:c: 715 1396
hB̄3̄σ

μνDλρB3̄ihfþμνuλuρi 88 172 iϵμνλρhB̄3̄f−μνfþλ
σDρσB6i þ H:c: 716 1397

hB̄3̄σ
μνDλρB3̄ihfþμλuνuρi þ H:c: 89 173 iϵμνλρhB̄3̄B6ihfþμνf−λρi þ H:c: 717 1398

ihfþμνihB̄3̄uμuνB3̄i 174 iϵμνλρhB̄3̄Dμ
σB6ihfþνλf−ρσi þ H:c: 718 1399

ihfþμνihB̄3̄uμu
λDνλB3̄i þ H:c: 175 iϵμνλρhB̄3̄Dμ

σB6ihfþνλhρσi þ H:c: 1400

(Table continued)
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TABLE VIII. (Continued)

On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ
n On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ

n

hfþμνihB̄3̄uμu
λσνλB3̄i þ H:c: 176 iϵμνλρhfþμνihB̄3̄f−λρB6i þ H:c: 1401

hfþμνihB̄3̄u
λuλσμνB3̄i 177 iϵμνλρhfþμνihB̄3̄f−λ

σDρσB6i þ H:c: 1402
hfþμνihB̄3̄u

λuρσμνDλρB3̄i 178 hB̄3̄∇μ∇μfþνλσνλB6i þ H:c: 719 I 1403 I

hfþμνihB̄3̄u
λuρσμλDνρB3̄i þ H:c: 179 h∇μ∇μfþνλihB̄3̄σνλB6i þ H:c: 1404

hfþμνihB̄3̄uμσν
λB3̄u

T
λi 180 hB̄3̄fþμνfþμνB6i þ H:c: 720 1405

hfþμνihB̄3̄u
λσμνB3̄u

T
λi 181 hB̄3̄fþμνfþμ

λDνλB6i þ H:c: 721 1406
hfþμνihB̄3̄u

λσμνDλ
ρB3̄u

T
ρi 182 ihB̄3̄fþμνfþμ

λσνλB6i þ H:c: 722 I 1407 I

hfþμνihB̄3̄u
λσμλDν

ρB3̄u
T
ρi 183 ihB̄3̄fþμνfþλρσμλDνρB6i þ H:c: 723 I 1408 I

hfþμνihuμuλihB̄3̄σνλB3̄i 184 ihB̄3̄fþμνσμ
λB6fTþνλi þ H:c: 724 I 1409 I

hfþμνihuλuλihB̄3̄σμνB3̄i 185 ihB̄3̄fþμνσμ
λDν

ρB6fTþλρi þ H:c: 725 I 1410 I

hfþμνihuλuρihB̄3̄σμνDλρB3̄i 186 hB̄3̄B6ihfþμνfþμνi þ H:c: 726 1411
hfþμνihuλuρihB̄3̄σμλDνρB3̄i 187 hB̄3̄D

μνB6ihfþμ
λfþνλi þ H:c: 727 1412

hfþμνuμihB̄3̄u
λσνλB3̄i 188 hfþμνihB̄3̄fþμνB6i þ H:c: 1413

hfþμνuλihB̄3̄uμσνλB3̄i 189 hfþμνihB̄3̄fþμ
λDνλB6i þ H:c: 1414

hfþμνuλihB̄3̄uλσμνB3̄i 190 ihfþμνihB̄3̄fþμ
λσνλB6i þ H:c: 728 I 1415

hfþμνuλihB̄3̄u
ρσμνDλρB3̄i 191 ihfþμνihB̄3̄fþλρσμλDνρB6i þ H:c: 729 I 1416

hfþμνuλihB̄3̄u
ρσμλDνρB3̄i 192 hfþμνihfþμνihB̄3̄B6i þ H:c: 1417

hfþμνuλihB̄3̄u
ρσμρDνλB3̄i 193 hfþμνihfþμ

λihB̄3̄DνλB6i þ H:c: 1418
ihB̄3̄fþμνf−μλγ5γνDλB3̄i þ H:c: 90 194 hB̄3̄u

μuμχþB6i þ H:c: 730 1419
ihB̄3̄fþμνf−μλγ5γλDνB3̄i þ H:c: 91 195 hB̄3̄u

μuνχþDμνB6i þ H:c: 731 1420
ihB̄3̄fþμνhμλγ5γνDλB3̄i þ H:c: 92 196 ihB̄3̄u

μuνχþσμνB6i þ H:c: 732 I 1421 I

ihB̄3̄fþμνhμλγ5γλDνB3̄i þ H:c: 93 197 hB̄3̄u
μuμB6χ

Tþi þ H:c: 1422
ihB̄3̄fþμνhλργ5γμDνλρB3̄i þ H:c: 94 198 hB̄3̄u

μuνDμνB6χ
Tþi þ H:c: 1423

ihB̄3̄fþμνγ5γμDλB3̄f
T
−νλi 95 199 ihB̄3̄u

μuνσμνB6χ
Tþi þ H:c: 733 I 1424 I

ihB̄3̄fþμνγ5γ
λDμB3̄f

T
−νλi 96 200 hB̄3̄u

μχþuμB6i þ H:c: 734 1425
ihB̄3̄fþμνγ5γ

λDμB3̄h
T
νλi 97 201 hB̄3̄u

μχþuνDμνB6i þ H:c: 735 1426
ihB̄3̄∇μfþμ

νuλγ5γνDλB3̄i þ H:c: 98 202 ihB̄3̄u
μχþuνσμνB6i þ H:c: 736 I 1427 I

ihB̄3̄∇μfþμ
νuλγ5γλDνB3̄i þ H:c: 99 203 hB̄3̄u

μχþB6uTμi þ H:c: 737 1428
ihB̄3̄∇μfþνλuμγ5γνDλB3̄i þ H:c: 100 204 hB̄3̄u

μχþDμ
νB6uTνi þ H:c: 738 1429

ihB̄3̄∇μfþμ
νγ5γνDλB3̄u

T
λi 101 205 ihB̄3̄u

μχþσμνB6uTνi þ H:c: 739 I 1430 I

ihB̄3̄∇μfþμ
νγ5γ

λDνB3̄u
T
λi 102 206 hB̄3̄u

μB6uTμχTþi þ H:c: 1431
ihB̄3̄∇μfþνλγ5γμDνB3̄u

T
λi 103 207 hB̄3̄u

μDμ
νB6uTνχTþi þ H:c: 1432

ihfþμνihB̄3̄f−μ
λγ5γνDλB3̄i 104 208 ihB̄3̄u

μσμ
νB6uTνχTþi þ H:c: 740 I 1433 I

ihfþμνihB̄3̄f−μ
λγ5γλDνB3̄i 105 209 hB̄3̄χþuμuμB6i þ H:c: 1434

ihfþμνihB̄3̄hμ
λγ5γλDνB3̄i 106 210 hB̄3̄χþuμuνDμνB6i þ H:c: 1435

ihfþμνf−μλihB̄3̄γ5γνDλB3̄i 211 ihB̄3̄χþuμuνσμνB6i þ H:c: 1436 I

ihfþμνf−μλihB̄3̄γ5γλDνB3̄i 212 hB̄3̄B6ihuμuμχþi þ H:c: 1437
ihfþμνhμλihB̄3̄γ5γνDλB3̄i 213 hB̄3̄D

μνB6ihuμuνχþi þ H:c: 1438
ihfþμνhμλihB̄3̄γ5γλDνB3̄i 214 ihB̄3̄σ

μνB6ihuμuνχþi þ H:c: 1439 I

ihfþμνhλρihB̄3̄γ5γμDνλρB3̄i 215 huμuμihB̄3̄χþB6i þ H:c: 1440
ih∇μfþμ

νihB̄3̄u
λγ5γνDλB3̄i 107 216 huμuνihB̄3̄χþDμνB6i þ H:c: 1441

ih∇μfþμ
νihB̄3̄u

λγ5γλDνB3̄i 108 217 huμχþihB̄3̄uμB6i þ H:c: 1442
ih∇μfþνλihB̄3̄uμγ5γνDλB3̄i 109 218 huμχþihB̄3̄u

νDμνB6i þ H:c: 1443
ih∇μfþμ

νuλihB̄3̄γ5γνDλB3̄i 219 ihuμχþihB̄3̄u
νσμνB6i þ H:c: 1444 I

ih∇μfþμ
νuλihB̄3̄γ5γλDνB3̄i 220 hχþihB̄3̄u

μuμB6i þ H:c: 1445
ih∇μfþνλuμihB̄3̄γ5γνDλB3̄i 221 hχþihB̄3̄u

μuνDμνB6i þ H:c: 1446
iϵμνλρhB̄3̄fþμνf−λρB3̄i þ H:c: 110 222 ihχþihB̄3̄u

μuνσμνB6i þ H:c: 1447 I

(Table continued)
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TABLE VIII. (Continued)

On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ
n On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ

n

iϵμνλρhB̄3̄fþμνf−λσDρσB3̄i þ H:c: 111 223 ihχþihB̄3̄u
μσμ

νB6uT νi þ H:c: 1448 I

iϵμνλρhB̄3̄fþμνhλσDρσB3̄i þ H:c: 112 224 hB̄3̄u
μ∇νχþγ5γμDνB6i þ H:c: 741 I 1449 I

hB̄3̄∇μ∇μfþνλσνλB3̄i 113 225 hB̄3̄u
μ∇νχþγ5γνDμB6i þ H:c: 742 I 1450 I

h∇μ∇μfþνλihB̄3̄σνλB3̄i 226 hB̄3̄u
μγ5γ

νDμB6∇νχ
Tþi þ H:c: 743 I 1451 I

hB̄3̄fþμνfþμνB3̄i 114 227 hB̄3̄f−
μνχþγ5γμDνB6i þ H:c: 744 I 1452 I

hB̄3̄fþμνfþμ
λDνλB3̄i 115 228 hB̄3̄f−

μνγ5γμDνB6χ
Tþi þ H:c: 745 I 1453 I

ihB̄3̄fþμνfþμ
λσνλB3̄i 116 229 hB̄3̄χþf−μνγ5γμDνB6i þ H:c: 746 I 1454 I

ihB̄3̄fþμνfþλρσμλDνρB3̄i 117 230 hB̄3̄χþhμνγ5γμDνB6i þ H:c: 747 I 1455 I

hB̄3̄fþμνB3̄f
Tþμνi 118 231 hB̄3̄∇μχþuνγ5γμDνB6i þ H:c: 748 I 1456 I

hB̄3̄fþμνDμ
λB3̄f

Tþνλi 119 232 huμ∇νχþihB̄3̄γ5γμDνB6i þ H:c: 1457 I

hB̄3̄B3̄ihfþμνfþμνi 120 233 huμ∇νχþihB̄3̄γ5γνDμB6i þ H:c: 749 I 1458 I

hB̄3̄D
μνB3̄ihfþμ

λfþνλi 121 234 hf−μνχþihB̄3̄γ5γμDνB6i þ H:c: 750 I 1459 I

hfþμνihB̄3̄fþμνB3̄i 235 hχþihB̄3̄f−
μνγ5γμDνB6i þ H:c: 1460 I

hfþμνihB̄3̄fþμ
λDνλB3̄i 236 h∇μχþihB̄3̄u

νγ5γμDνB6i þ H:c: 1461 I

hfþμνihfþμνihB̄3̄B3̄i 237 hB̄3̄∇μ∇μχþB6i þ H:c: 751 1462
hfþμνihfþμ

λihB̄3̄DνλB3̄i 238 h∇μ∇μχþihB̄3̄B6i þ H:c: 752 1463
hB̄3̄u

μuμχþB3̄i þ H:c: 122 239 hB̄3̄fþμνχþσμνB6i þ H:c: 753 I 1464 I

hB̄3̄u
μuνχþDμνB3̄i þ H:c: 123 240 hB̄3̄fþμνσμνB6χ

Tþi þ H:c: 754 I 1465 I

ihB̄3̄u
μuνχþσμνB3̄i þ H:c: 124 241 hB̄3̄χþfþμνσμνB6i þ H:c: 755 I 1466 I

hB̄3̄u
μuμB3̄χ

Tþi 242 hfþμνihB̄3̄χþσμνB6i þ H:c: 756 I 1467
hB̄3̄u

μuνDμνB3̄χ
Tþi 243 hfþμνihχþihB̄3̄σμνB6i þ H:c: 757 I 1468

ihB̄3̄u
μuνσμνB3̄χ

Tþi 125 244 hfþμνχþihB̄3̄σμνB6i þ H:c: 758 I 1469 I

hB̄3̄u
μχþuμB3̄i 126 245 hχþihB̄3̄fþμνσμνB6i þ H:c: 1470 I

hB̄3̄u
μχþuνDμνB3̄i 127 246 hB̄3̄χ

2þB6i þ H:c: 759 1471
ihB̄3̄u

μχþuνσμνB3̄i 128 247 hB̄3̄B6ihχ2þi þ H:c: 760 1472
hB̄3̄u

μχþB3̄u
T
μi þ H:c: 129 248 hχþihB̄3̄χþB6i þ H:c: 1473

hB̄3̄u
μχþDμ

νB3̄u
T
νi þ H:c: 130 249 hχþihχþihB̄3̄B6i þ H:c: 1474

ihB̄3̄u
μχþσμνB3̄u

T
νi þ H:c: 131 250 ihB̄3̄u

μuνχ−γ5γμDνB6i þ H:c: 761 I 1475 I

hB̄3̄B3̄ihuμuμχþi 132 251 ihB̄3̄u
μuνχ−γ5γνDμB6i þ H:c: 762 I 1476 I

hB̄3̄D
μνB3̄ihuμuνχþi 133 252 ihB̄3̄u

μuνγ5γμDνB6χ
T
−i þ H:c: 763 I 1477 I

ihB̄3̄σ
μνB3̄ihuμuνχþi 253 ihB̄3̄u

μuνγ5γνDμB6χ
T
−i þ H:c: 1478 I

huμuμihB̄3̄χþB3̄i 254 ihB̄3̄u
μχ−uνγ5γμDνB6i þ H:c: 764 I 1479 I

huμuνihB̄3̄χþDμνB3̄i 255 ihB̄3̄u
μχ−uνγ5γνDμB6i þ H:c: 765 I 1480 I

huμχþihB̄3̄uμB3̄i 256 ihB̄3̄u
μχ−γ5γμDνB6uTνi þ H:c: 766 I 1481 I

huμχþihB̄3̄u
νDμνB3̄i 257 ihB̄3̄u

μχ−γ5γ
νDμB6uTνi þ H:c: 767 I 1482 I

hχþihB̄3̄u
μuμB3̄i 258 ihB̄3̄u

μγ5γμDνB6uTνχT−i þ H:c: 768 I 1483 I

hχþihB̄3̄u
μuνDμνB3̄i 259 ihB̄3̄u

μγ5γ
νDμB6uTνχT−i þ H:c: 1484 I

ihχþihB̄3̄u
μuνσμνB3̄i 260 ihB̄3̄χ−u

μuνγ5γμDνB6i þ H:c: 1485 I

hχþihB̄3̄u
μB3̄u

T
μi 261 ihB̄3̄χ−u

μuνγ5γνDμB6i þ H:c: 1486 I

hχþihB̄3̄u
μDμ

νB3̄u
T
νi 262 ihB̄3̄γ5γ

μDνB6ihuμuνχ−i þ H:c: 1487 I

hB̄3̄u
μ∇νχþγ5γμDνB3̄i þ H:c: 134 263 ihB̄3̄γ5γ

μDνB6ihuνuμχ−i þ H:c: 1488 I

hB̄3̄u
μ∇νχþγ5γνDμB3̄i þ H:c: 135 264 ihuμuνihB̄3̄χ−γ5γμDνB6i þ H:c: 1489 I

hB̄3̄f−
μνχþγ5γμDνB3̄i þ H:c: 136 265 ihuμχ−ihB̄3̄u

νγ5γμDνB6i þ H:c: 1490 I

hB̄3̄∇μ∇μχþB3̄i 137 266 ihuμχ−ihB̄3̄u
νγ5γνDμB6i þ H:c: 1491 I

(Table continued)
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TABLE VIII. (Continued)

On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ
n On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ

n

h∇μ∇μχþihB̄3̄B3̄i 138 267 ihχ−ihB̄3̄u
μuνγ5γμDνB6i þ H:c: 1492 I

hB̄3̄fþμνχþσμνB3̄i þ H:c: 139 268 ihχ−ihB̄3̄u
μuνγ5γνDμB6i þ H:c: 1493 I

hB̄3̄fþμνσμνB3̄χ
Tþi 140 269 ihχ−ihB̄3̄u

μγ5γμDνB6uTνi þ H:c: 1494 I

hfþμνihB̄3̄χþσμνB3̄i 141 270 ihB̄3̄u
μ∇μχ−B6i þ H:c: 769 1495

hfþμνihχþihB̄3̄σμνB3̄i 142 271 ihB̄3̄u
μ∇νχ−DμνB6i þ H:c: 770 1496

hfþμνχþihB̄3̄σμνB3̄i 143 272 hB̄3̄u
μ∇νχ−σμνB6i þ H:c: 771 I 1497 I

hχþihB̄3̄fþμνσμνB3̄i 273 ihB̄3̄u
μB6∇μχ

T
−i þ H:c: 772 1498

hB̄3̄χ
2þB3̄i 144 274 hB̄3̄u

μσμ
νB6∇νχ

T
−i þ H:c: 773 I 1499 I

hB̄3̄χþB3̄χ
Tþi 145 275 hB̄3̄f−

μνχ−σμνB6i þ H:c: 774 I 1500 I

hB̄3̄B3̄ihχ2þi 146 276 hB̄3̄f−
μνσμνB6χ

T
−i þ H:c: 775 I 1501 I

hχþihB̄3̄χþB3̄i 277 hB̄3̄χ−f−
μνσμνB6i þ H:c: 776 I 1502 I

hχþihχþihB̄3̄B3̄i 278 ihB̄3̄χ−h
μνDμνB6i þ H:c: 777 1503

ihB̄3̄u
μuνχ−γ5γμDνB3̄i þ H:c: 147 279 ihB̄3̄∇μχ−uμB6i þ H:c: 778 1504

ihB̄3̄u
μuνχ−γ5γνDμB3̄i þ H:c: 280 hB̄3̄∇μχ−uνσμνB6i þ H:c: 779 I 1505 I

ihB̄3̄u
μuνγ5γμDνB3̄χ

T
−i þ H:c: 148 281 ihB̄3̄B6ihuμ∇μχ−i þ H:c: 780 1506

ihB̄3̄u
μχ−uνγ5γμDνB3̄i þ H:c: 149 282 ihB̄3̄D

μνB6ihuμ∇νχ−i þ H:c: 1507
ihB̄3̄u

μχ−γ5γμDνB3̄u
T
νi þ H:c: 150 283 huμ∇νχ−ihB̄3̄σμνB6i þ H:c: 781 I 1508 I

ihB̄3̄u
μχ−γ5γ

νDμB3̄u
T
νi þ H:c: 151 284 hf−μνχ−ihB̄3̄σμνB6i þ H:c: 782 I 1509 I

ihB̄3̄γ5γ
μDνB3̄ihuμuνχ−i þ H:c: 285 hχ−ihB̄3̄f−

μνσμνB6i þ H:c: 1510 I

ihχ−ihB̄3̄u
μuνγ5γμDνB3̄i þ H:c: 286 ih∇μχ−ihB̄3̄uμB6i þ H:c: 1511

ihB̄3̄u
μ∇μχ−B3̄i þ H:c: 152 287 h∇μχ−ihB̄3̄u

νσμνB6i þ H:c: 1512 I

ihB̄3̄u
μ∇νχ−DμνB3̄i þ H:c: 153 288 hB̄3̄fþμνχ−γ5γμDνB6i þ H:c: 783 I 1513 I

hB̄3̄u
μ∇νχ−σμνB3̄i þ H:c: 154 289 hB̄3̄fþμνγ5γμDνB6χ

T
−i þ H:c: 784 I 1514 I

ihB̄3̄u
μB3̄∇μχ

T
−i 155 290 hB̄3̄χ−fþμνγ5γμDνB6i þ H:c: 785 I 1515 I

hB̄3̄f−
μνχ−σμνB3̄i þ H:c: 156 291 hfþμνihB̄3̄χ−γ5γμDνB6i þ H:c: 786 I 1516

ihB̄3̄B3̄ihuμ∇μχ−i 157 292 hfþμνihχ−ihB̄3̄γ5γμDνB6i þ H:c: 787 I 1517
ihB̄3̄D

μνB3̄ihuμ∇νχ−i 293 hfþμνχ−ihB̄3̄γ5γμDνB6i þ H:c: 788 I 1518 I

ih∇μχ−ihB̄3̄uμB3̄i 294 hχ−ihB̄3̄fþμνγ5γμDνB6i þ H:c: 1519 I

hB̄3̄fþμνχ−γ5γμDνB3̄i þ H:c: 158 295 hB̄3̄χ
2
−B6i þ H:c: 789 1520

hB̄3̄fþμνγ5γμDνB3̄χ
T
−i 159 296 hχ−ihB̄3̄χ−B6i þ H:c: 1521

hfþμνihB̄3̄χ−γ5γμDνB3̄i 160 297 hDμDμFL
νλihB̄3̄σνλB6i þ P:C:H: 790 I

hfþμνihχ−ihB̄3̄γ5γμDνB3̄i 161 298 hB̄3̄B6ihFL
μνFLμνi þ P:C:H: 791 1522

hfþμνχ−ihB̄3̄γ5γμDνB3̄i 162 299 hB̄3̄D
μνB6ihFLμ

λFLνλi þ P:C:H: 792 1523
hχ−ihB̄3̄fþμνγ5γμDνB3̄i 300 hFL

μνihFLμνihB̄3̄B6i þ P:C:H: 793
hB̄3̄χ

2
−B3̄i 163 301 hFL

μνihFLμ
λihB̄3̄DνλB6i þ P:C:H: 794

hB̄3̄χ−B3̄χ
T
−i 164 302 hB̄3̄B6ihχχ†i þ H:c: 795 1524

hχ−ihB̄3̄χ−B3̄i 165 303 hB̄3̄ det χB6i þ H:c: 796
hχ−ihχ−ihB̄3̄B3̄i 304 hB̄3̄u

μuμuνuλγ5γνB�
6λi þ H:c: 797 1525

hDμDμFL
νλihB̄3̄σνλB3̄i þ P. 166 hB̄3̄u

μuμuνuλγ5γλB�
6νi þ H:c: 1526

hB̄3̄B3̄ihFL
μνFLμνi þ P. 167 305 hB̄3̄u

μuνuμuλγ5γνB�
6λi þ H:c: 798 1527

hB̄3̄D
μνB3̄ihFLμ

λFLνλi þ P. 168 306 hB̄3̄u
μuνuμuλγ5γλB�

6νi þ H:c: 799 1528
hFL

μνihFLμνihB̄3̄B3̄i þ P. 169 hB̄3̄u
μuνuνuλγ5γμB�

6λi þ H:c: 1529
hFL

μνihFLμ
λihB̄3̄DνλB3̄i þ P. 170 hB̄3̄u

μuνuνuλγ5γλB�
6μi þ H:c: 1530

hB̄3̄B3̄ihχχ†i 171 307 hB̄3̄u
μuνuλuμγ5γλB�

6νi þ H:c: 1531
hB̄3̄ det χB3̄i þ H:c: 172 hB̄3̄u

μuνuλuμγ5γνB�
6λi þ H:c: 1532

hB̄6uμuμuνuνB6i 173 I 308 I hB̄3̄u
μuνuλuνγ5γμB�

6λi þ H:c: 1533

(Table continued)
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TABLE VIII. (Continued)

On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ
n On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ

n

hB̄6uμuνuμuνB6i 174 I 309 I hB̄3̄u
μuνuλuνγ5γλB�

6μi þ H:c: 1534

hB̄6uμuνuνuμB6i 310 I hB̄3̄u
μuνuλuλγ5γμB�

6νi þ H:c: 1535
hB̄6uμuμuνuλDνλB6i þ H:c: 175 I 311 I hB̄3̄u

μuνuλuλγ5γνB�
6μi þ H:c: 1536

hB̄6uμuνuμuλDνλB6i þ H:c: 176 I 312 I hB̄3̄u
μuνuλuργ5γμDνλB�

6ρi þ H:c: 800 1537

hB̄6uμuνuνuλDμλB6i 313 I hB̄3̄u
μuνuλuργ5γμDνρB�

6λi þ H:c: 801 1538
hB̄6uμuνuλuμDνλB6i 314 I hB̄3̄u

μuνuλuργ5γμDλρB�
6νi þ H:c: 1539

hB̄6uμuνuλuρDμνλρB6i 177 I 315 I hB̄3̄u
μuνuλuργ5γνDμλB�

6ρi þ H:c: 802 1540

ihB̄6uμuμuνuλσνλB6i þ H:c: 178 I 316 I hB̄3̄u
μuνuλuργ5γνDμρB�

6λi þ H:c: 1541
ihB̄6uμuνuμuλσνλB6i þ H:c: 179 I 317 I hB̄3̄u

μuνuλuργ5γνDλρB�
6μi þ H:c: 1542

ihB̄6uμuνuνuλσμλB6i 318 I hB̄3̄u
μuνuλuργ5γλDμνB�

6ρi þ H:c: 1543

ihB̄6uμuνuλuμσνλB6i 319 I hB̄3̄u
μuνuλuργ5γλDμρB�

6νi þ H:c: 1544
ihB̄6uμuνuλuρσμνDλρB6i þ H:c: 180 I 320 I hB̄3̄u

μuνuλuργ5γλDνρB�
6μi þ H:c: 1545

ihB̄6uμuνuλuρσμλDνρB6i þ H:c: 181 I 321 I hB̄3̄u
μuνuλuργ5γρDμνB�

6λi þ H:c: 1546
ihB̄6uμuνuλuρσμρDνλB6i 322 I hB̄3̄u

μuνuλuργ5γρDμλB�
6νi þ H:c: 1547

ihB̄6uμuνuλuρσνλDμρB6i 323 I hB̄3̄u
μuνuλuργ5γρDνλB�

6μi þ H:c: 1548

hB̄6uμuμuνB6uT νi þ H:c: 182 I 324 I hB̄3̄u
μuμuνγ5γνB�

6
λuT λi þ H:c: 803 1549

hB̄6uμuνuμB6uT νi 183 I 325 I hB̄3̄u
μuμuνγ5γλB�

6νu
T
λi þ H:c: 1550

hB̄6uμuμuνDν
λB6uT λi þ H:c: 184 I 326 I hB̄3̄u

μuνuμγ5γνB�
6
λuT λi þ H:c: 804 1551

hB̄6uμuνuμDν
λB6uT λi 185 I 327 I hB̄3̄u

μuνuμγ5γλB�
6νu

T
λi þ H:c: 805 1552

hB̄6uμuνuλDμνB6uT λi þ H:c: 186 I 328 I hB̄3̄u
μuνuνγ5γμB�

6
λuT λi þ H:c: 1553

hB̄6uμuνuλDμλB6uTνi 329 I hB̄3̄u
μuνuνγ5γλB�

6μu
T
λi þ H:c: 1554

hB̄6uμuνuλDμνλ
ρB6uTρi 187 I 330 I hB̄3̄u

μuνuλγ5γμB�
6νu

T
λi þ H:c: 1555

ihB̄6uμuμuνσνλB6uT λi þ H:c: 331 I hB̄3̄u
μuνuλγ5γμB�

6λu
T
νi þ H:c: 1556

ihB̄6uμuνuλσμνB6uT λi þ H:c: 332 I hB̄3̄u
μuνuλγ5γνB�

6μu
T
λi þ H:c: 1557

ihB̄6uμuνuλσμλB6uT νi 333 I hB̄3̄u
μuνuλγ5γνB�

6λu
T
μi þ H:c: 1558

ihB̄6uμuνuλσμνDλ
ρB6uTρi þ H:c: 334 I hB̄3̄u

μuνuλγ5γλB�
6μu

T
νi þ H:c: 1559

ihB̄6uμuνuλσμλDν
ρB6uTρi 335 I hB̄3̄u

μuνuλγ5γλB�
6νu

T
μi þ H:c: 1560

ihB̄6uμuνuλσμρDνλB6uTρi þ H:c: 336 I hB̄3̄u
μuνuλγ5γμDνλB�

6
ρuTρi þ H:c: 806 1561

hB̄6uμuμB6uTνuTνi 337 I hB̄3̄u
μuνuλγ5γμDν

ρB�
6λu

T
ρi þ H:c: 807 1562

hB̄6uμuνB6uTμuTνi 188 I 338 I hB̄3̄u
μuνuλγ5γμDλ

ρB�
6νu

T
ρi þ H:c: 808 1563

hB̄6uμuνB6uT νuTμi 339 I hB̄3̄u
μuνuλγ5γνDμλB�

6
ρuTρi þ H:c: 1564

hB̄6uμuμDνλB6uT νuT λi 340 I hB̄3̄u
μuνuλγ5γνDμ

ρB�
6λu

T
ρi þ H:c: 1565

hB̄6uμuνDμ
λB6uTνuT λi þ H:c: 189 I 341 I hB̄3̄u

μuνuλγ5γνDλ
ρB�

6μu
T
ρi þ H:c: 1566

hB̄6uμuνDμ
λB6uT λuTνi þ H:c: 342 I hB̄3̄u

μuνuλγ5γλDμνB�
6
ρuTρi þ H:c: 1567

hB̄6uμuνDμν
λρB6uT λuTρi 343 I hB̄3̄u

μuνuλγ5γλDμ
ρB�

6νu
T
ρi þ H:c: 1568

ihB̄6uμuμσνλB6uTνuT λi 344 I hB̄3̄u
μuνuλγ5γλDν

ρB�
6μu

T
ρi þ H:c: 1569

ihB̄6uμuνσμλB6uT λuTνi þ H:c: 345 I hB̄3̄u
μuνuλγ5γρDμνB�

6λu
T
ρi þ H:c: 1570

ihB̄6uμuνσμνDλρB6uT λuTρi 346 I hB̄3̄u
μuνuλγ5γρDμλB�

6νu
T
ρi þ H:c: 1571

ihB̄6uμuνσμλDν
ρB6uT λuTρi þ H:c: 347 I hB̄3̄u

μuνuλγ5γρDνλB�
6μu

T
ρi þ H:c: 1572

hB̄6uμB6ihuμuνuνi 348 I hB̄3̄u
μuμγ5γνB�

6
λuT νuT λi þ H:c: 1573

hB̄6uμDμ
νB6ihuνuλuλi 349 I hB̄3̄u

μuμγ5γνB�
6
λuT λuTνi þ H:c: 1574

hB̄6uμDνλB6ihuμuνuλi 350 I hB̄3̄u
μuνγ5γμB�

6
λuT νuT λi þ H:c: 809 1575

hB̄6uμDμ
νλρB6ihuνuλuρi 351 I hB̄3̄u

μuνγ5γμB�
6
λuT λuTνi þ H:c: 1576

hB̄6B6ihuμuμihuνuνi 352 I hB̄3̄u
μuνγ5γνB�

6
λuTμuT λi þ H:c: 1577

hB̄6B6ihuμuνihuμuνi 353 I hB̄3̄u
μuνγ5γνB�

6
λuT λuTμi þ H:c: 1578

hB̄6B6ihuμuμuνuνi 354 I hB̄3̄u
μuνγ5γμDν

λB�
6
ρuT λuTρi þ H:c: 810 1579

hB̄6DμνB6ihuμuνihuλuλi 355 I hB̄3̄u
μuνγ5γμDν

λB�
6
ρuTρuT λi þ H:c: 1580

(Table continued)
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TABLE VIII. (Continued)

On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ
n On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ

n

hB̄6DμνB6ihuμuλihuνuλi 356 I hB̄3̄u
μuνγ5γμDλρB�

6νu
T
λuTρi þ H:c: 1581

hB̄6DμνB6ihuμuνuλuλi 357 I hB̄3̄u
μuνγ5γνDμ

λB�
6
ρuT λuTρi þ H:c: 1582

hB̄6DμνλρB6ihuμuνihuλuρi 358 I hB̄3̄u
μuνγ5γνDμ

λB�
6
ρuTρuT λi þ H:c: 1583

ihB̄6σ
μνB6ihuμuνuλuλi 359 I hB̄3̄u

μuνγ5γνDλρB�
6μu

T
λuTρi þ H:c: 1584

ihB̄6σ
μνDλρB6ihuμuνuλuρi 360 I hB̄3̄γ5γ

μB�
6
νihuμuνuλuλi þ H:c: 1585

ihuμuμihB̄6uνuλσνλB6i 361 I hB̄3̄γ5γ
μB�

6
νihuμuλuνuλi þ H:c: 1586

ihuμuνihB̄6uλuρσμλDνρB6i þ H:c: 362 I hB̄3̄γ5γ
μDνλB�

6
ρihuμuνuλuρi þ H:c: 1587

huμuμihB̄6uνB6uTνi 363 I hB̄3̄γ5γ
μDνλB�

6
ρihuμuνuρuλi þ H:c: 1588

huμuμihB̄6uνDν
λB6uT λi 364 I huμuμihB̄3̄u

νuλγ5γνB�
6λi þ H:c: 1589

hB̄6uμuμf−νλγ5γνDλB6i þ H:c: 365 I huμuμihB̄3̄u
νuλγ5γλB�

6νi þ H:c: 1590
hB̄6uμuνf−μλγ5γνDλB6i þ H:c: 190 I 366 I huμuνihB̄3̄uμu

λγ5γνB�
6λi þ H:c: 1591

hB̄6uμuνf−μλγ5γλDνB6i þ H:c: 191 I 367 I huμuνihB̄3̄u
λuργ5γμDνλB�

6ρi þ H:c: 1592

hB̄6uμuνf−νλγ5γμDλB6i þ H:c: 368 I huμuνihB̄3̄u
λuργ5γμDνρB�

6λi þ H:c: 1593
hB̄6uμuνf−νλγ5γλDμB6i þ H:c: 369 I huμuνihB̄3̄u

λuργ5γμDλρB�
6νi þ H:c: 1594

hB̄6uμuνf−λργ5γλDμνρB6i þ H:c: 370 I huμuμihB̄3̄u
νγ5γνB�

6
λuT λi þ H:c: 1595

hB̄6uμuμhνλγ5γνDλB6i þ H:c: 371 I huμuνihB̄3̄u
λγ5γμDνλB�

6
ρuTρi þ H:c: 1596

hB̄6uμuνhμλγ5γνDλB6i þ H:c: 192 I 372 I hB̄3̄u
μuμf−νλDνB�

6λi þ H:c: 1597
hB̄6uμuνhμλγ5γλDνB6i þ H:c: 193 I 373 I hB̄3̄u

μuνf−μλDνB�
6λi þ H:c: 811 1598

hB̄6uμuνhνλγ5γμDλB6i þ H:c: 374 I hB̄3̄u
μuνf−μλDλB�

6νi þ H:c: 812 1599
hB̄6uμuνhνλγ5γλDμB6i þ H:c: 375 I hB̄3̄u

μuνf−νλDμB�
6λi þ H:c: 813 1600

hB̄6uμuνhλργ5γμDνλρB6i þ H:c: 194 I 376 I hB̄3̄u
μuνf−νλDλB�

6μi þ H:c: 814 1601

hB̄6uμuνhλργ5γνDμλρB6i þ H:c: 377 I hB̄3̄u
μuνf−λρDμνλB�

6ρi þ H:c: 1602

hB̄6uμuνhλργ5γλDμνρB6i þ H:c: 378 I ihB̄3̄u
μuνf−λρσμνDλB�

6ρi þ H:c: 815 1603

hB̄6uμuνγ5γμDλB6fT−νλi þ H:c: 195 I 379 I ihB̄3̄u
μuνf−λρσμλDνB�

6ρi þ H:c: 816 1604

hB̄6uμuνγ5γλDμB6fT−νλi þ H:c: 196 I 380 I ihB̄3̄u
μuνf−λρσμλDρB�

6νi þ H:c: 817 1605
hB̄6uμuνγ5γλDμB6hTνλi þ H:c: 197 I 381 I ihB̄3̄u

μuνf−λρσνλDμB�
6ρi þ H:c: 818 1606

hB̄6uμf−μνuλγ5γνDλB6i þ H:c: 382 I hB̄3̄u
μuμhνλDνB�

6λi þ H:c: 1607
hB̄6uμf−μνuλγ5γλDνB6i þ H:c: 383 I hB̄3̄u

μuνhμλDνB�
6λi þ H:c: 819 1608

hB̄6uμf−μνγ5γνDλB6uT λi þ H:c: 198 I 384 I hB̄3̄u
μuνhμλDλB�

6νi þ H:c: 820 1609
hB̄6uμf−μνγ5γλDνB6uT λi þ H:c: 199 I 385 I hB̄3̄u

μuνhνλDμB�
6λi þ H:c: 1610

hB̄6uμf−νλγ5γμDνB6uT λi þ H:c: 200 I 386 I hB̄3̄u
μuνhνλDλB�

6μi þ H:c: 1611

hB̄6uμf−νλγ5γνDμB6uT λi þ H:c: 201 I 387 I hB̄3̄u
μuνhλρDμνλB�

6ρi þ H:c: 1612

hB̄6uμf−νλγ5γνDλB6uTμi þ H:c: 202 I 388 I hB̄3̄u
μuνhλρDμλρB�

6νi þ H:c: 821 1613
hB̄6uμf−νλγ5γνDμλ

ρB6uTρi þ H:c: 203 I 389 I hB̄3̄u
μuνhλρDνλρB�

6μi þ H:c: 1614

hB̄6uμhμνuλγ5γνDλB6i þ H:c: 390 I ihB̄3̄u
μuνhλρσμνDλB�

6ρi þ H:c: 822 1615

hB̄6uμhμνγ5γνDλB6uT λi þ H:c: 204 I 391 I ihB̄3̄u
μuνhλρσμλDνB�

6ρi þ H:c: 823 1616

hB̄6uμhμνγ5γλDνB6uT λi þ H:c: 205 I 392 I ihB̄3̄u
μuνhλρσμλDρB�

6νi þ H:c: 1617
hB̄6uμhνλγ5γμDνB6uT λi þ H:c: 206 I 393 I ihB̄3̄u

μuνhλρσνλDμB�
6ρi þ H:c: 1618

hB̄6uμhνλγ5γνDμB6uT λi þ H:c: 207 I 394 I hB̄3̄u
μuνDμB�

6
λfT−νλi þ H:c: 824 1619

hB̄6uμhνλγ5γμDνλ
ρB6uTρi þ H:c: 208 I 395 I hB̄3̄u

μuνDνB�
6
λfT−μλi þ H:c: 1620

hB̄6uμhνλγ5γρDμνλB6uTρi þ H:c: 209 I 396 I hB̄3̄u
μuνDλB�

6μf
T
−νλi þ H:c: 825 1621

hB̄6γ5γ
μDνB6ihuμuλf−νλi þ H:c: 397 I hB̄3̄u

μuνDλB�
6νf

T
−μλi þ H:c: 1622

hB̄6γ5γ
μDνB6ihuνuλf−μλi þ H:c: 398 I ihB̄3̄u

μuνσμλDνB�
6
ρfT−λρi þ H:c: 826 1623

hB̄6γ5γ
μDνB6ihuμuλhνλi þ H:c: 399 I ihB̄3̄u

μuνσμλDρB�
6νf

T
−λρi þ H:c: 1624

hB̄6γ5γ
μDνB6ihuνuλhμλi þ H:c: 400 I ihB̄3̄u

μuνσνλDμB�
6
ρfT−λρi þ H:c: 1625

hB̄6γ5γ
μDνλρB6ihuμuνhλρi þ H:c: 401 I hB̄3̄u

μf−μνuλDνB�
6λi þ H:c: 827 1626

ϵμνλρhB̄6uμuνf−λρB6i þ H:c: 210 I 402 I hB̄3̄u
μf−μνuλDλB�

6νi þ H:c: 828 1627

(Table continued)
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TABLE VIII. (Continued)

On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ
n On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ

n

ϵμνλρhB̄6uμuνf−λσDρσB6i þ H:c: 211 I 403 I hB̄3̄u
μf−νλuμDνB�

6λi þ H:c: 1628
ϵμνλρhB̄6uμuσf−νλDρσB6i þ H:c: 212 I 404 I hB̄3̄u

μf−νλuνDμB�
6λi þ H:c: 1629

ϵμνλρhB̄6uμuνhλσDρσB6i þ H:c: 213 I 405 I hB̄3̄u
μf−νλuνDλB�

6μi þ H:c: 1630

ϵμνλρhB̄6uμuσDνσB6fT−λρi þ H:c: 406 I hB̄3̄u
μf−νλuρDμνρB�

6λi þ H:c: 1631
ϵμνλρhB̄6uμf−νλuσDρσB6i þ H:c: 214 I 407 I ihB̄3̄u

μf−νλuρσμνDλB�
6ρi þ H:c: 829 1632

ϵμνλρhB̄6uμf−νλB6uTρi þ H:c: 408 I ihB̄3̄u
μf−νλuρσμνDρB�

6λi þ H:c: 830 1633
ϵμνλρhB̄6uμf−νλDρ

σB6uTσi þ H:c: 409 I ihB̄3̄u
μf−νλuρσμρDνB�

6λi þ H:c: 1634
ϵμνλρhB̄6uμf−νσDλσB6uTρi þ H:c: 410 I ihB̄3̄u

μf−νλuρσνλDμB�
6ρi þ H:c: 1635

ϵμνλρhB̄6uμhνσDλσB6uTρi þ H:c: 411 I hB̄3̄u
μf−μνDνB�

6
λuT λi þ H:c: 831 1636

ϵμνλρhB̄6Dμ
σB6ihuνuσf−λρi þ H:c: 412 I hB̄3̄u

μf−μνDλB�
6νu

T
λi þ H:c: 832 1637

ϵμνλρhuμuσihB̄6f−νλDρσB6i 413 I hB̄3̄u
μf−νλDμB�

6νu
T
λi þ H:c: 833 1638

ϵμνλρhuμf−νλihB̄6uρB6i 414 I hB̄3̄u
μf−νλDνB�

6μu
T
λi þ H:c: 834 1639

ϵμνλρhuμf−νλihB̄6uσDρσB6i 415 I hB̄3̄u
μf−νλDνB�

6λu
T
μi þ H:c: 835 1640

ϵμνλρhuμhνσihB̄6uλDρσB6i 416 I hB̄3̄u
μf−νλDμν

ρB�
6λu

T
ρi þ H:c: 836 1641

hB̄6uμ∇νf−μνB6i þ H:c: 215 I 417 I ihB̄3̄u
μf−νλσμνDλB�

6
ρuTρi þ H:c: 837 1642

hB̄6uμ∇νf−μλDνλB6i þ H:c: 216 I 418 I ihB̄3̄u
μf−νλσμνDρB�

6λu
T
ρi þ H:c: 838 1643

hB̄6uμ∇νf−νλDμλB6i þ H:c: 217 I 419 I ihB̄3̄u
μf−νλσμ

ρDνB�
6λu

T
ρi þ H:c: 839 1644

ihB̄6uμ∇μf−νλσνλB6i þ H:c: 218 I 420 I ihB̄3̄u
μf−νλσνλDμB�

6
ρuTρi þ H:c: 840 1645

ihB̄6uμ∇νf−νλσμλB6i þ H:c: 219 I 421 I hB̄3̄u
μhμνuλDνB�

6λi þ H:c: 1646
ihB̄6uμ∇νf−λρσμλDνρB6i þ H:c: 220 I 422 I hB̄3̄u

μhμνuλDλB�
6νi þ H:c: 1647

ihB̄6uμ∇νf−λρσνλDμρB6i þ H:c: 221 I 423 I hB̄3̄u
μhνλuμDνB�

6λi þ H:c: 1648
hB̄6uμ∇μhνλDνλB6i þ H:c: 222 I 424 I hB̄3̄u

μhνλuνDμB�
6λi þ H:c: 1649

hB̄6uμ∇νhλρDμνλρB6i þ H:c: 223 I 425 I hB̄3̄u
μhνλuνDλB�

6μi þ H:c: 1650

ihB̄6uμ∇νhλρσμνDλρB6i þ H:c: 224 I 426 I hB̄3̄u
μhνλuρDμνλB�

6ρi þ H:c: 1651

hB̄6uμB6∇νfT−μνi 225 I 427 I hB̄3̄u
μhνλuρDμνρB�

6λi þ H:c: 1652
hB̄6uμDμ

νB6∇λfT−νλi 226 I 428 I hB̄3̄u
μhνλuρDνλρB�

6μi þ H:c: 1653

hB̄6f−μνf−μνB6i 429 I ihB̄3̄u
μhνλuρσμνDλB�

6ρi þ H:c: 1654

hB̄6f−μνf−μλDνλB6i 430 I ihB̄3̄u
μhνλuρσμνDρB�

6λi þ H:c: 1655
ihB̄6f−μνf−μλσνλB6i 227 I 431 I ihB̄3̄u

μhνλuρσμρDνB�
6λi þ H:c: 1656

ihB̄6f−μνf−λρσμλDνρB6i 228 I 432 I ihB̄3̄u
μhνλuρσνρDμB�

6λi þ H:c: 1657
ihB̄6f−μνhμλσνλB6i þ H:c: 229 I 433 I hB̄3̄u

μhμνDνB�
6
λuT λi þ H:c: 841 1658

hB̄6f−μνB6fT−μνi 230 I 434 I hB̄3̄u
μhμνDλB�

6νu
T
λi þ H:c: 842 1659

hB̄6f−μνDμ
λB6fT−νλi 231 I 435 I hB̄3̄u

μhνλDμB�
6νu

T
λi þ H:c: 843 1660

hB̄6hμνhμνB6i 232 I 436 I hB̄3̄u
μhνλDνB�

6μu
T
λi þ H:c: 1661

ihB̄6hμνhμλσνλB6i 233 I 437 I hB̄3̄u
μhνλDνB�

6λu
T
μi þ H:c: 1662

hB̄6hμνB6hTμνi 234 I 438 I hB̄3̄u
μhνλDμνλB�

6
ρuTρi þ H:c: 844 1663

hB̄6B6ihuμ∇νf−μνi 439 I hB̄3̄u
μhνλDμν

ρB�
6λu

T
ρi þ H:c: 845 1664

hB̄6B6ihhμνhμνi 440 I hB̄3̄u
μhνλDνλ

ρB�
6μu

T
ρi þ H:c: 1665

hB̄6DμνB6ihuμ∇λf−νλi 441 I ihB̄3̄u
μhνλσμνDλB�

6
ρuTρi þ H:c: 1666

hB̄6DμνB6ihuλ∇μf−νλi 442 I ihB̄3̄u
μhνλσμνDρB�

6λu
T
ρi þ H:c: 1667

hB̄6DμνB6ihuλ∇μhνλi 443 I ihB̄3̄u
μhνλσμρDνB�

6λu
T
ρi þ H:c: 846 1668

hB̄6DμνλρB6ihuμ∇νhλρi 444 I ihB̄3̄u
μhνλσνρDμB�

6λu
T
ρi þ H:c: 1669

ihB̄6fþμνuμuνB6i þ H:c: 235 I 445 I hB̄3̄u
μDμB�

6
νuTλfT−νλi þ H:c: 1670

ihB̄6fþμνuμuλDνλB6i þ H:c: 236 I 446 I hB̄3̄u
μDνB�

6μu
TλfT−νλi þ H:c: 1671

ihB̄6fþμνuλuμDνλB6i þ H:c: 447 I hB̄3̄u
μDνB�

6
λuT νfT−μλi þ H:c: 1672

hB̄6fþμνuμuλσνλB6i þ H:c: 237 I 448 I hB̄3̄u
μDνB�

6
λuT λfT−μνi þ H:c: 1673

hB̄6fþμνuλuμσνλB6i þ H:c: 238 I 449 I ihB̄3̄u
μσμ

νDλB�
6
ρuT λfT−νρi þ H:c: 1674

hB̄6fþμνuλuλσμνB6i þ H:c: 239 I 450 I ihB̄3̄u
μσμ

νDλB�
6
ρuTρfT−νλi þ H:c: 1675

(Table continued)
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TABLE VIII. (Continued)

On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ
n On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ

n

hB̄6fþμνuλuρσμνDλρB6i þ H:c: 240 I 451 I ihB̄3̄u
μσνλDμB�

6
ρuT νfT−λρi þ H:c: 1676

hB̄6fþμνuλuρσμλDνρB6i þ H:c: 241 I 452 I hB̄3̄f−
μνuμuλDνB�

6λi þ H:c: 1677
hB̄6fþμνuλuρσμρDνλB6i þ H:c: 242 I 453 I hB̄3̄f−

μνuμuλDλB�
6νi þ H:c: 1678

ihB̄6fþμνuμB6uTνi þ H:c: 243 I 454 I hB̄3̄f−
μνuλuμDνB�

6λi þ H:c: 1679
ihB̄6fþμνuμDν

λB6uT λi þ H:c: 244 I 455 I hB̄3̄f−
μνuλuμDλB�

6νi þ H:c: 1680
ihB̄6fþμνuλDμλB6uTνi þ H:c: 245 I 456 I ihB̄3̄f−

μνuλuρσμνDλB�
6ρi þ H:c: 1681

hB̄6fþμνuμσνλB6uT λi þ H:c: 246 I 457 I ihB̄3̄f−
μνuλuρσμλDνB�

6ρi þ H:c: 1682

hB̄6fþμνuλσμνB6uT λi þ H:c: 247 I 458 I ihB̄3̄f−
μνuλuρσμνDρB�

6λi þ H:c: 1683
hB̄6fþμνuλσμλB6uT νi þ H:c: 459 I hB̄3̄D

μB�
6
νihuμuλf−νλi þ H:c: 1684

hB̄6fþμνuλσμνDλ
ρB6uTρi þ H:c: 248 I 460 I hB̄3̄D

μB�
6
νihuνuλf−μλi þ H:c: 1685

hB̄6fþμνuλσμλDν
ρB6uTρi þ H:c: 249 I 461 I hB̄3̄D

μB�
6
νihuλuμf−νλi þ H:c: 1686

hB̄6fþμνuλσμρDνλB6uTρi þ H:c: 462 I hB̄3̄D
μB�

6
νihuλuνf−μλi þ H:c: 1687

ihB̄6fþμνB6uTμuTνi 250 I 463 I hB̄3̄D
μB�

6
νihuλuλf−μνi þ H:c: 1688

ihB̄6fþμνDμ
λB6uTνuT λi þ H:c: 251 I 464 I hB̄3̄D

μB�
6
νihuμuλhνλi þ H:c: 1689

hB̄6fþμνσμνB6uTλuT λi 465 I hB̄3̄D
μB�

6
νihuνuλhμλi þ H:c: 1690

hB̄6fþμνσμ
λB6uTνuT λi þ H:c: 466 I hB̄3̄D

μB�
6
νihuλuμhνλi þ H:c: 1691

hB̄6fþμνσμνDλρB6uT λuTρi 467 I hB̄3̄D
μνλB�

6
ρihuμuνf−λρi þ H:c: 1692

hB̄6fþμνσμ
λDν

ρB6uT λuTρi þ H:c: 468 I hB̄3̄D
μνλB�

6
ρihuμuρhνλi þ H:c: 1693

ihB̄6uμfþμ
νuνB6i 252 I 469 I ihB̄3̄σ

μνDλB�
6
ρihuμuνf−λρi þ H:c: 1694

ihB̄6uμfþμ
νuλDνλB6i þ H:c: 253 I 470 I ihB̄3̄σ

μνDλB�
6
ρihuμuλf−νρi þ H:c: 1695

hB̄6uμfþμ
νuλσνλB6i þ H:c: 254 I 471 I ihB̄3̄σ

μνDλB�
6
ρihuμuρf−νλi þ H:c: 1696

hB̄6uμfþνλuμσνλB6i 255 I 472 I ihB̄3̄σ
μνDλB�

6
ρihuλuμf−νρi þ H:c: 1697

hB̄6uμfþνλuρσμνDλρB6i þ H:c: 256 I 473 I ihB̄3̄σ
μνDλB�

6
ρihuμuνhλρi þ H:c: 1698

hB̄6uμfþνλuρσνλDμρB6i 257 I 474 I ihB̄3̄σ
μνDλB�

6
ρihuμuλhνρi þ H:c: 1699

ihB̄6B6ihfþμνuμuνi 475 I ihB̄3̄σ
μνDλB�

6
ρihuμuρhνλi þ H:c: 1700

ihB̄6DμνB6ihfþμ
λuνuλi þ H:c: 476 I huμuνihB̄3̄f−μ

λDνB�
6λi þ H:c: 1701

hB̄6σ
μνB6ihfþμνuλuλi 258 I 477 I huμuνihB̄3̄f−μ

λDλB�
6νi þ H:c: 1702

hB̄6σ
μνB6ihfþμ

λuνuλi þ H:c: 259 I 478 I ihuμuνihB̄3̄f−
λρσμλDνB�

6ρi þ H:c: 1703

hB̄6σ
μνDλρB6ihfþμνuλuρi 260 I 479 I ihuμuνihB̄3̄f−

λρσμλDρB�
6νi þ H:c: 1704

hB̄6σ
μνDλρB6ihfþμλuνuρi þ H:c: 261 I 480 I huμf−μνihB̄3̄u

λDνB�
6λi þ H:c: 1705

ihfþμνihB̄6uμuνB6i 481 huμf−μνihB̄3̄u
λDλB�

6νi þ H:c: 1706
ihfþμνihB̄6uμuλDνλB6i þ H:c: 482 ihuμf−νλihB̄3̄u

ρσμνDλB�
6ρi þ H:c: 1707

hfþμνihB̄6uμuλσνλB6i þ H:c: 483 ihuμf−νλihB̄3̄u
ρσμνDρB�

6λi þ H:c: 1708
hfþμνihB̄6uλuλσμνB6i 484 hB̄3̄u

μ∇μf−νλγ5γνB�
6λi þ H:c: 847 1709

hfþμνihB̄6uλuρσμνDλρB6i 485 hB̄3̄u
μ∇νf−μλγ5γνB�

6λi þ H:c: 848 1710
hfþμνihB̄6uλuρσμλDνρB6i þ H:c: 486 hB̄3̄u

μ∇νf−νλγ5γμB�
6λi þ H:c: 849 1711

hfþμνihB̄6uμσνλB6uT λi 487 hB̄3̄u
μ∇νf−νλγ5γλB�

6μi þ H:c: 850 1712

hfþμνihB̄6uλσμνB6uT λi 488 hB̄3̄u
μ∇νf−λργ5γμDνλB�

6ρi þ H:c: 851 1713

hfþμνihB̄6uλσμνDλ
ρB6uTρi 489 hB̄3̄u

μ∇νf−λργ5γνDμλB�
6ρi þ H:c: 852 1714

hfþμνihB̄6uλσμλDν
ρB6uTρi 490 hB̄3̄u

μ∇νf−λργ5γλDμνB�
6ρi þ H:c: 853 1715

hfþμνihuμuλihB̄6σνλB6i 491 hB̄3̄u
μ∇νf−λργ5γλDνρB�

6μi þ H:c: 854 1716

hfþμνihuλuλihB̄6σμνB6i 492 hB̄3̄u
μ∇μhνλγ5γνB�

6λi þ H:c: 855 1717
hfþμνihuλuρihB̄6σμνDλρB6i 493 hB̄3̄u

μ∇νhλργ5γμDνλB�
6ρi þ H:c: 856 1718

hfþμνihuλuρihB̄6σμλDνρB6i 494 hB̄3̄u
μ∇νhλργ5γνDμλB�

6ρi þ H:c: 857 1719

hfþμνuμihB̄6uλσνλB6i 495 I hB̄3̄u
μ∇νhλργ5γνDλρB�

6μi þ H:c: 858 1720

hfþμνuλihB̄6uμσνλB6i 496 I hB̄3̄u
μγ5γμB�

6
ν∇λfT−νλi þ H:c: 859 1721

hfþμνuλihB̄6uλσμνB6i 497 I hB̄3̄u
μγ5γ

νB�
6μ∇λfT−νλi þ H:c: 860 1722

(Table continued)
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TABLE VIII. (Continued)

On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ
n On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ

n

hfþμνuλihB̄6uρσμνDλρB6i 498 I hB̄3̄u
μγ5γ

νB�
6
λ∇νfT−μλi þ H:c: 861 1723

hfþμνuλihB̄6uρσμλDνρB6i 499 I hB̄3̄u
μγ5γ

νB�
6
λ∇μhT νλi þ H:c: 862 1724

hfþμνuλihB̄6uρσμρDνλB6i 500 I hB̄3̄f−
μνf−μλγ5γνB�

6λi þ H:c: 863 1725
ihB̄6fþμνf−μλγ5γνDλB6i þ H:c: 262 I 501 I hB̄3̄f−

μνf−μλγ5γλB�
6νi þ H:c: 1726

ihB̄6fþμνf−μλγ5γλDνB6i þ H:c: 263 I 502 I hB̄3̄f−
μνf−λργ5γμDνλB�

6ρi þ H:c: 1727

ihB̄6fþμνhμλγ5γνDλB6i þ H:c: 264 I 503 I hB̄3̄f−
μνhμλγ5γνB�

6λi þ H:c: 864 1728
ihB̄6fþμνhμλγ5γλDνB6i þ H:c: 265 I 504 I hB̄3̄f−

μνhμλγ5γλB�
6νi þ H:c: 865 1729

ihB̄6fþμνhλργ5γμDνλρB6i þ H:c: 266 I 505 I hB̄3̄f−
μνhλργ5γμDνλB�

6ρi þ H:c: 866 1730

ihB̄6fþμνγ5γμDλB6fT−νλi 267 I 506 I hB̄3̄f−
μνhλργ5γμDλρB�

6νi þ H:c: 867 1731
ihB̄6fþμνγ5γ

λDμB6fT−νλi 268 I 507 I hB̄3̄f−
μνγ5γμB�

6
λfT−νλi þ H:c: 868 1732

ihB̄6fþμνγ5γ
λDμB6hTνλi 269 I 508 I hB̄3̄f−

μνγ5γμB�
6
λhTνλi þ H:c: 869 1733

ihB̄6∇μfþμ
νuλγ5γνDλB6i þ H:c: 270 I 509 I hB̄3̄∇μf−μνuλγ5γνB�

6λi þ H:c: 870 1734
ihB̄6∇μfþμ

νuλγ5γλDνB6i þ H:c: 271 I 510 I hB̄3̄∇μf−μνuλγ5γλB�
6νi þ H:c: 871 1735

ihB̄6∇μfþνλuμγ5γνDλB6i þ H:c: 272 I 511 I hB̄3̄∇μf−νλuνγ5γμB�
6λi þ H:c: 872 1736

ihB̄6∇μfþμ
νγ5γνDλB6uT λi 273 I 512 I hB̄3̄h

μνf−μλγ5γνB�
6λi þ H:c: 873 1737

ihB̄6∇μfþμ
νγ5γ

λDνB6uT λi 274 I 513 I hB̄3̄h
μνhμλγ5γνB�

6λi þ H:c: 874 1738
ihB̄6∇μfþνλγ5γμDνB6uT λi 275 I 514 I hB̄3̄h

μνhμλγ5γλB�
6νi þ H:c: 875 1739

ihfþμνihB̄6f−μλγ5γνDλB6i 276 I 515 hB̄3̄h
μνγ5γμB�

6
λhTνλi þ H:c: 876 1740

ihfþμνihB̄6f−μλγ5γλDνB6i 277 I 516 hB̄3̄∇μhνλuμγ5γνB�
6λi þ H:c: 877 1741

ihfþμνihB̄6hμλγ5γλDνB6i 278 I 517 huμ∇μf−νλihB̄3̄γ5γνB
�
6λi þ H:c: 1742

ihfþμνf−μλihB̄6γ5γνDλB6i 518 I huμ∇νf−μλihB̄3̄γ5γνB
�
6λi þ H:c: 1743

ihfþμνf−μλihB̄6γ5γλDνB6i 519 I huμ∇νf−νλihB̄3̄γ5γμB
�
6λi þ H:c: 1744

ihfþμνhμλihB̄6γ5γνDλB6i 520 I huμ∇νf−νλihB̄3̄γ5γλB
�
6μi þ H:c: 1745

ihfþμνhμλihB̄6γ5γλDνB6i 521 I huμ∇νf−λρihB̄3̄γ5γμDνλB�
6ρi þ H:c: 1746

ihfþμνhλρihB̄6γ5γμDνλρB6i 522 I huμ∇νf−λρihB̄3̄γ5γνDμλB�
6ρi þ H:c: 1747

ih∇μfþμ
νihB̄6uλγ5γνDλB6i 279 I 523 huμ∇νf−λρihB̄3̄γ5γλDμνB�

6ρi þ H:c: 1748

ih∇μfþμ
νihB̄6uλγ5γλDνB6i 280 I 524 huμ∇μhνλihB̄3̄γ5γνB

�
6λi þ H:c: 1749

ih∇μfþνλihB̄6uμγ5γνDλB6i 281 I 525 huμ∇νhλρihB̄3̄γ5γμDνλB�
6ρi þ H:c: 1750

ih∇μfþμ
νuλihB̄6γ5γνDλB6i 526 I hf−μνhμλihB̄3̄γ5γνB

�
6λi þ H:c: 1751

ih∇μfþμ
νuλihB̄6γ5γλDνB6i 527 I hhμνhμλihB̄3̄γ5γνB

�
6λi þ H:c: 1752

ih∇μfþνλuμihB̄6γ5γνDλB6i 528 I ihB̄3̄fþμνuμuλγ5γνB�
6λi þ H:c: 878 1753

iϵμνλρhB̄6fþμνf−λρB6i þ H:c: 282 I 529 I ihB̄3̄fþμνuμuλγ5γλB�
6νi þ H:c: 879 1754

iϵμνλρhB̄6fþμνf−λσDρσB6i þ H:c: 283 I 530 I ihB̄3̄fþμνuλuμγ5γνB�
6λi þ H:c: 880 1755

iϵμνλρhB̄6fþμνhλσDρσB6i þ H:c: 284 I 531 I ihB̄3̄fþμνuλuμγ5γλB�
6νi þ H:c: 881 1756

hB̄6∇μ∇μfþνλσνλB6i 285 I 532 I ihB̄3̄fþμνuλuλγ5γμB�
6νi þ H:c: 882 1757

h∇μ∇μfþνλihB̄6σνλB6i 533 ihB̄3̄fþμνuλuργ5γμDνλB�
6ρi þ H:c: 883 1758

hB̄6fþμνfþμνB6i 286 I 534 I ihB̄3̄fþμνuλuργ5γμDνρB�
6λi þ H:c: 884 1759

hB̄6fþμνfþμ
λDνλB6i 287 I 535 I ihB̄3̄fþμνuλuργ5γμDλρB�

6νi þ H:c: 885 1760
ihB̄6fþμνfþμ

λσνλB6i 288 I 536 I ihB̄3̄fþμνuλuργ5γλDμρB�
6νi þ H:c: 886 1761

ihB̄6fþμνfþλρσμλDνρB6i 289 I 537 I ihB̄3̄fþμνuλuργ5γρDμλB�
6νi þ H:c: 887 1762

hB̄6fþμνB6fTþμνi 290 I 538 I ihB̄3̄fþμνuμγ5γνB�
6
λuT λi þ H:c: 888 1763

hB̄6fþμνDμ
λB6fTþνλi 291 I 539 I ihB̄3̄fþμνuμγ5γλB�

6νu
T
λi þ H:c: 889 1764

hB̄6B6ihfþμνfþμνi 292 I 540 I ihB̄3̄fþμνuλγ5γμB�
6νu

T
λi þ H:c: 890 1765

hB̄6DμνB6ihfþμ
λfþνλi 293 I 541 I ihB̄3̄fþμνuλγ5γμB�

6λu
T
νi þ H:c: 891 1766

hfþμνihB̄6fþμνB6i 542 ihB̄3̄fþμνuλγ5γλB�
6μu

T
νi þ H:c: 892 1767

hfþμνihB̄6fþμ
λDνλB6i 543 ihB̄3̄fþμνuλγ5γμDνλB�

6
ρuTρi þ H:c: 893 1768

hfþμνihfþμνihB̄6B6i 544 ihB̄3̄fþμνuλγ5γμDν
ρB�

6λu
T
ρi þ H:c: 894 1769

hfþμνihfþμ
λihB̄6DνλB6i 545 ihB̄3̄fþμνuλγ5γμDλ

ρB�
6νu

T
ρi þ H:c: 895 1770

(Table continued)
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TABLE VIII. (Continued)

On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ
n On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ

n

hB̄6uμuμχþB6i þ H:c: 294 I 546 I ihB̄3̄fþμνuλγ5γλDμ
ρB�

6νu
T
ρi þ H:c: 896 1771

hB̄6uμuνχþDμνB6i þ H:c: 295 I 547 I ihB̄3̄fþμνuλγ5γρDμλB�
6νu

T
ρi þ H:c: 897 1772

ihB̄6uμuνχþσμνB6i þ H:c: 296 I 548 I ihB̄3̄fþμνγ5γμB�
6νu

TλuT λi þ H:c: 1773
hB̄6uμuμB6χ

Tþi 549 I ihB̄3̄fþμνγ5γμB�
6
λuTνuT λi þ H:c: 898 1774

hB̄6uμuνDμνB6χ
Tþi 550 I ihB̄3̄fþμνγ5γμB�

6
λuT λuTνi þ H:c: 1775

ihB̄6uμuνσμνB6χ
Tþi 297 I 551 I ihB̄3̄fþμνγ5γ

λB�
6μu

T
νuT λi þ H:c: 899 1776

hB̄6uμχþuμB6i 298 I 552 I ihB̄3̄fþμνγ5γ
λB�

6μu
T
λuTνi þ H:c: 1777

hB̄6uμχþuνDμνB6i 299 I 553 I ihB̄3̄fþμνγ5γμDν
λB�

6
ρuT λuTρi þ H:c: 900 1778

ihB̄6uμχþuνσμνB6i 300 I 554 I ihB̄3̄fþμνγ5γμDν
λB�

6
ρuTρuT λi þ H:c: 1779

hB̄6uμχþB6uTμi þ H:c: 301 I 555 I ihB̄3̄fþμνγ5γμDλρB�
6νu

T
λuTρi þ H:c: 1780

hB̄6uμχþDμ
νB6uTνi þ H:c: 302 I 556 I ihB̄3̄fþμνγ5γ

λDμ
ρB�

6νu
T
λuTρi þ H:c: 901 1781

ihB̄6uμχþσμνB6uTνi þ H:c: 303 I 557 I ihB̄3̄fþμνγ5γ
λDμ

ρB�
6νu

T
ρuT λi þ H:c: 1782

hB̄6B6ihuμuμχþi 304 I 558 I ihB̄3̄u
μfþμ

νuλγ5γνB�
6λi þ H:c: 902 1783

hB̄6DμνB6ihuμuνχþi 305 I 559 I ihB̄3̄u
μfþμ

νuλγ5γλB�
6νi þ H:c: 903 1784

ihB̄6σ
μνB6ihuμuνχþi 560 I ihB̄3̄u

μfþνλuμγ5γνB�
6λi þ H:c: 904 1785

huμuμihB̄6χþB6i 561 I ihB̄3̄u
μfþνλuνγ5γμB�

6λi þ H:c: 905 1786
huμuνihB̄6χþDμνB6i 562 I ihB̄3̄u

μfþνλuνγ5γλB�
6μi þ H:c: 906 1787

huμχþihB̄6uμB6i 563 I ihB̄3̄u
μfþνλuργ5γμDνρB�

6λi þ H:c: 1788
huμχþihB̄6uνDμνB6i 564 I ihB̄3̄u

μfþνλuργ5γνDμλB�
6ρi þ H:c: 907 1789

hχþihB̄6uμuμB6i 565 I ihB̄3̄u
μfþνλuργ5γνDμρB�

6λi þ H:c: 908 1790
hχþihB̄6uμuνDμνB6i 566 I ihB̄3̄u

μfþνλuργ5γνDλρB�
6μi þ H:c: 909 1791

ihχþihB̄6uμuνσμνB6i 567 I ihB̄3̄u
μfþνλuργ5γρDμνB�

6λi þ H:c: 1792
hχþihB̄6uμB6uTμi 568 I ihB̄3̄u

μfþμ
νγ5γνB�

6
λuT λi þ H:c: 910 1793

hχþihB̄6uμDμ
νB6uT νi 569 I ihB̄3̄u

μfþμ
νγ5γ

λB�
6νu

T
λi þ H:c: 911 1794

hB̄6uμ∇νχþγ5γμDνB6i þ H:c: 306 I 570 I ihB̄3̄u
μfþνλγ5γμB�

6νu
T
λi þ H:c: 1795

hB̄6uμ∇νχþγ5γνDμB6i þ H:c: 307 I 571 I ihB̄3̄u
μfþνλγ5γνB�

6μu
T
λi þ H:c: 1796

hB̄6f−μνχþγ5γμDνB6i þ H:c: 308 I 572 I ihB̄3̄u
μfþνλγ5γνB�

6λu
T
μi þ H:c: 1797

hB̄6∇μ∇μχþB6i 309 I 573 I ihB̄3̄u
μfþνλγ5γνDμλB�

6
ρuTρi þ H:c: 912 1798

h∇μ∇μχþihB̄6B6i 310 I 574 I ihB̄3̄u
μfþνλγ5γνDμ

ρB�
6λu

T
ρi þ H:c: 1799

hB̄6fþμνχþσμνB6i þ H:c: 311 I 575 I ihB̄3̄u
μfþνλγ5γνDλ

ρB�
6μu

T
ρi þ H:c: 1800

hB̄6fþμνσμνB6χ
Tþi 312 I 576 I ihB̄3̄u

μuμfþνλγ5γνB�
6λi þ H:c: 1801

hfþμνihB̄6χþσμνB6i 313 I 577 ihB̄3̄u
μuνfþμ

λγ5γνB�
6λi þ H:c: 1802

hfþμνihχþihB̄6σμνB6i 314 I 578 ihB̄3̄u
μuνfþμ

λγ5γλB�
6νi þ H:c: 1803

hfþμνχþihB̄6σμνB6i 315 I 579 I ihB̄3̄u
μuνfþν

λγ5γμB�
6λi þ H:c: 1804

hχþihB̄6fþμνσμνB6i 580 I ihB̄3̄u
μuνfþν

λγ5γλB�
6μi þ H:c: 1805

hB̄6χ
2þB6i 316 I 581 I ihB̄3̄u

μuνfþλργ5γλDμνB�
6ρi þ H:c: 1806

hB̄6χþB6χ
Tþi 317 I 582 I ihB̄3̄u

μuνfþλργ5γλDμρB�
6νi þ H:c: 1807

hB̄6B6ihχ2þi 318 I 583 I ihB̄3̄u
μuνfþλργ5γλDνρB�

6μi þ H:c: 1808

hχþihB̄6χþB6i 584 I ihB̄3̄γ5γ
μB�

6
νihfþμνuλuλi þ H:c: 1809

hχþihχþihB̄6B6i 585 I ihB̄3̄γ5γ
μB�

6
νihfþμ

λuνuλi þ H:c: 1810
ihB̄6uμuνχ−γ5γμDνB6i þ H:c: 319 I 586 I ihB̄3̄γ5γ

μB�
6
νihfþμ

λuλuνi þ H:c: 1811
ihB̄6uμuνχ−γ5γνDμB6i þ H:c: 587 I ihB̄3̄γ5γ

μB�
6
νihfþν

λuμuλi þ H:c: 1812
ihB̄6uμuνγ5γμDνB6χ

T
−i þ H:c: 320 I 588 I ihB̄3̄γ5γ

μB�
6
νihfþν

λuλuμi þ H:c: 1813
ihB̄6uμχ−uνγ5γμDνB6i þ H:c: 321 I 589 I ihB̄3̄γ5γ

μDνλB�
6
ρihfþμνuλuρi þ H:c: 1814

ihB̄6uμχ−γ5γμDνB6uTνi þ H:c: 322 I 590 I ihB̄3̄γ5γ
μDνλB�

6
ρihfþμνuρuλi þ H:c: 1815

ihB̄6uμχ−γ5γνDμB6uTνi þ H:c: 323 I 591 I ihB̄3̄γ5γ
μDνλB�

6
ρihfþμρuνuλi þ H:c: 1816

ihB̄6γ5γ
μDνB6ihuμuνχ−i þ H:c: 592 I ihB̄3̄γ5γ

μDνλB�
6
ρihfþνρuμuλi þ H:c: 1817

ihχ−ihB̄6uμuνγ5γμDνB6i þ H:c: 593 I ihB̄3̄γ5γ
μDνλB�

6
ρihfþνρuλuμi þ H:c: 1818

(Table continued)
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TABLE VIII. (Continued)

On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ
n On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ

n

ihB̄6uμ∇μχ−B6i þ H:c: 324 I 594 I ihfþμνihB̄3̄uμu
λγ5γνB�

6λi þ H:c: 1819
ihB̄6uμ∇νχ−DμνB6i þ H:c: 325 I 595 I ihfþμνihB̄3̄uμu

λγ5γλB�
6νi þ H:c: 1820

hB̄6uμ∇νχ−σμνB6i þ H:c: 326 I 596 I ihfþμνihB̄3̄u
λuμγ5γνB�

6λi þ H:c: 1821
ihB̄6uμB6∇μχ

T
−i 327 I 597 I ihfþμνihB̄3̄u

λuμγ5γλB�
6νi þ H:c: 1822

hB̄6f−μνχ−σμνB6i þ H:c: 328 I 598 I ihfþμνihB̄3̄u
λuλγ5γμB�

6νi þ H:c: 1823
ihB̄6B6ihuμ∇μχ−i 329 I 599 I ihfþμνihB̄3̄u

λuργ5γμDνλB�
6ρi þ H:c: 1824

ihB̄6DμνB6ihuμ∇νχ−i 600 I ihfþμνihB̄3̄u
λuργ5γμDνρB�

6λi þ H:c: 1825
ih∇μχ−ihB̄6uμB6i 601 I ihfþμνihB̄3̄u

λuργ5γμDλρB�
6νi þ H:c: 1826

hB̄6fþμνχ−γ5γμDνB6i þ H:c: 330 I 602 I ihfþμνihB̄3̄u
λuργ5γλDμρB�

6νi þ H:c: 1827
hB̄6fþμνγ5γμDνB6χ

T
−i 331 I 603 I ihfþμνihB̄3̄u

λuργ5γρDμλB�
6νi þ H:c: 1828

hfþμνihB̄6χ−γ5γμDνB6i 332 I 604 ihfþμνihB̄3̄uμγ5γνB
�
6
λuT λi þ H:c: 1829

hfþμνihχ−ihB̄6γ5γμDνB6i 333 I 605 ihfþμνihB̄3̄uμγ5γ
λB�

6νu
T
λi þ H:c: 1830

hfþμνχ−ihB̄6γ5γμDνB6i 334 I 606 I ihfþμνihB̄3̄u
λγ5γμDνλB�

6
ρuTρi þ H:c: 1831

hχ−ihB̄6fþμνγ5γμDνB6i 607 I ihfþμνihB̄3̄u
λγ5γλDμ

ρB�
6νu

T
ρi þ H:c: 1832

hB̄6χ
2
−B6i 335 I 608 I ihfþμνihuμuλihB̄3̄γ5γνB

�
6λi þ H:c: 1833

hB̄6χ−B6χ
T
−i 336 I 609 I ihfþμνihuμuλihB̄3̄γ5γλB

�
6νi þ H:c: 1834

hχ−ihB̄6χ−B6i 337 I 610 I ihfþμνihuλuλihB̄3̄γ5γμB
�
6νi þ H:c: 1835

hχ−ihχ−ihB̄6B6i 611 I ihfþμνihuλuρihB̄3̄γ5γμDνλB�
6ρi þ H:c: 1836

hDμDμFL
νλihB̄6σνλB6i þ P. 338 I ihfþμνihuλuρihB̄3̄γ5γμDλρB�

6νi þ H:c: 1837
hB̄6B6ihFL

μνFLμνi þ P. 339 I 612 I ihfþμνihuλuρihB̄3̄γ5γλDμρB�
6νi þ H:c: 1838

hB̄6DμνB6ihFLμ
λFLνλi þ P. 340 I 613 I ihfþμνuμihB̄3̄u

λγ5γνB�
6λi þ H:c: 1839

hFL
μνihFLμνihB̄6B6i þ P. 341 I ihfþμνuμihB̄3̄u

λγ5γλB�
6νi þ H:c: 1840

hFL
μνihFLμ

λihB̄6DνλB6i þ P. 342 I ihfþμνuλihB̄3̄uμγ5γνB
�
6λi þ H:c: 1841

hB̄6B6ihχχ†i 343 I 614 I ihfþμνuλihB̄3̄uμγ5γλB
�
6νi þ H:c: 1842

hB̄6 det χB6i þ H:c: 344 I ihfþμνuλihB̄3̄uλγ5γμB
�
6νi þ H:c: 1843

hB̄�
6
μuμuνuνuλB�

6λi 345 I 615 I ihfþμνuλihB̄3̄u
ργ5γμDνλB�

6ρi þ H:c: 1844

hB̄�
6
μuμuνuλuνB�

6λi þ H:c: 346 I 616 I ihfþμνuλihB̄3̄u
ργ5γμDνρB�

6λi þ H:c: 1845
hB̄�

6
μuμuνuλuλB�

6νi þ H:c: 617 I ihfþμνuλihB̄3̄u
ργ5γμDλρB�

6νi þ H:c: 1846
hB̄�

6
μuνuμuλuνB�

6λi 347 I 618 I ihfþμνuλihB̄3̄u
ργ5γλDμρB�

6νi þ H:c: 1847
hB̄�

6
μuνuμuλuλB�

6νi þ H:c: 348 I 619 I ihfþμνuλihB̄3̄u
ργ5γρDμλB�

6νi þ H:c: 1848
hB̄�

6
μuνuνuλuλB�

6μi 349 I 620 I ihB̄3̄fþμνf−μλDνB�
6λi þ H:c: 913 1849

hB̄�
6
μuνuλuμuνB�

6λi þ H:c: 621 ihB̄3̄fþμνf−μλDλB�
6νi þ H:c: 914 1850

hB̄�
6
μuνuλuμuλB�

6νi þ H:c: 622 hB̄3̄fþμνf−λρσμνDλB�
6ρi þ H:c: 915 1851

hB̄�
6
μuνuλuνuλB�

6μi 350 I 623 hB̄3̄fþμνf−λρσμλDνB�
6ρi þ H:c: 916 1852

hB̄�
6
μuνuλuλuμB�

6νi þ H:c: 624 ihB̄3̄fþμνhμλDνB�
6λi þ H:c: 917 1853

hB̄�
6
μuνuλuλuνB�

6μi þ H:c: 625 ihB̄3̄fþμνhμλDλB�
6νi þ H:c: 918 1854

hB̄�
6
μuμuνuλuρDνλB�

6ρi 351 I 626 I ihB̄3̄fþμνhλρDμλρB�
6νi þ H:c: 919 1855

hB̄�
6
μuμuνuλuρDνρB�

6λi þ H:c: 352 I 627 I hB̄3̄fþμνhλρσμνDλB�
6ρi þ H:c: 920 1856

hB̄�
6
μuμuνuλuρDλρB�

6νi þ H:c: 628 I hB̄3̄fþμνhλρσμλDνB�
6ρi þ H:c: 921 1857

hB̄�
6
μuνuμuλuρDνρB�

6λi 353 I 629 I ihB̄3̄fþμνDμB�
6
λfT−νλi þ H:c: 922 1858

hB̄�
6
μuνuμuλuρDλρB�

6νi þ H:c: 354 I 630 I ihB̄3̄fþμνDλB�
6μf

T
−νλi þ H:c: 923 1859

hB̄�
6
μuνuνuλuρDλρB�

6μi þ H:c: 355 631 hB̄3̄fþμνσμ
λDνB�

6
ρfT−λρi þ H:c: 924 1860

hB̄�
6
μuνuλuμuρDλρB�

6νi þ H:c: 632 I ihB̄3̄∇μfþμ
νuλDνB�

6λi þ H:c: 925 1861
hB̄�

6
μuνuλuμuρDνρB�

6λi þ H:c: 633 ihB̄3̄∇μfþμ
νuλDλB�

6νi þ H:c: 926 1862
hB̄�

6
μuνuλuνuρDλρB�

6μi þ H:c: 356 634 ihB̄3̄∇μfþμ
νDνB�

6
λuT λi þ H:c: 927 1863

hB̄�
6
μuνuλuλuρDνρB�

6μi þ H:c: 635 I ihB̄3̄∇μfþμ
νDλB�

6νu
T
λi þ H:c: 928 1864

hB̄�
6
μuνuλuρuμDλρB�

6νi þ H:c: 636 ihB̄3̄u
μ∇μfþνλDνB�

6λi þ H:c: 929 1865

(Table continued)
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TABLE VIII. (Continued)

On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ
n On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ

n

hB̄�
6
μuνuλuρuνDλρB�

6μi þ H:c: 637 ihB̄3̄u
μ∇νfþμ

λDνB�
6λi þ H:c: 930 1866

hB̄�
6
μuνuλuρuσDνλρσB�

6μi 357 I 638 ihB̄3̄u
μ∇νfþν

λDμB�
6λi þ H:c: 931 1867

ihB̄�
6
μuμuνuλuρσνλB�

6ρi 358 639 ihB̄3̄u
μ∇νfþν

λDλB�
6μi þ H:c: 932 1868

ihB̄�
6
μuμuνuλuρσνρB�

6λi þ H:c: 640 hB̄3̄u
μ∇νfþλρσμνDλB�

6ρi þ H:c: 933 1869

ihB̄�
6
μuνuμuλuρσνρB�

6λi 359 641 hB̄3̄u
μ∇νfþλρσμλDνB�

6ρi þ H:c: 934 1870

ihB̄�
6
μuνuλuμuρσλρB�

6νi þ H:c: 642 hB̄3̄u
μ∇νfþλρσνλDμB�

6ρi þ H:c: 935 1871

hB̄�
6
μuμuνuνB�

6
λuT λi þ H:c: 360 I 643 I ihB̄3̄f−

μνfþμ
λDνB�

6λi þ H:c: 936 1872
hB̄�

6
μuμuνuλB�

6νu
T
λi þ H:c: 361 I 644 I ihB̄3̄f−

μνfþμ
λDλB�

6νi þ H:c: 937 1873
hB̄�

6
μuμuνuλB�

6λu
T
νi 362 645 I ihB̄3̄D

μB�
6
νihfþμ

λf−νλi þ H:c: 938 1874
hB̄�

6
μuνuμuνB�

6
λuT λi þ H:c: 646 I ihB̄3̄D

μB�
6
νihfþν

λf−μλi þ H:c: 939 1875
hB̄�

6
μuνuμuλB�

6νu
T
λi þ H:c: 647 ihB̄3̄D

μB�
6
νihfþμ

λhνλi þ H:c: 1876
hB̄�

6
μuνuνuμB�

6
λuT λi þ H:c: 648 ihB̄3̄D

μB�
6
νihfþν

λhμλi þ H:c: 1877
hB̄�

6
μuνuνuλB�

6μu
T
λi þ H:c: 363 I 649 I ihB̄3̄D

μB�
6
νih∇λfþμλuνi þ H:c: 940 1878

hB̄�
6
μuνuλuμB�

6νu
T
λi þ H:c: 650 ihB̄3̄D

μB�
6
νih∇λfþνλuμi þ H:c: 941 1879

hB̄�
6
μuνuλuνB�

6μu
T
λi 364 651 ihB̄3̄D

μνλB�
6
ρihfþμρhνλi þ H:c: 1880

hB̄�
6
μuμuνuλDνλB�

6
ρuTρi þ H:c: 365 I 652 I ihfþμνihB̄3̄f−μ

λDνB�
6λi þ H:c: 1881

hB̄�
6
μuμuνuλDν

ρB�
6λu

T
ρi 366 I 653 I ihfþμνihB̄3̄f−μ

λDλB�
6νi þ H:c: 1882

hB̄�
6
μuμuνuλDλ

ρB�
6νu

T
ρi þ H:c: 367 I 654 I hfþμνihB̄3̄f−

λρσμλDνB�
6ρi þ H:c: 942 1883

hB̄�
6
μuνuμuλDνλB�

6
ρuTρi þ H:c: 655 I hfþμνf−λρihB̄3̄σμνDλB�

6ρi þ H:c: 1884

hB̄�
6
μuνuμuλDλ

ρB�
6νu

T
ρi þ H:c: 656 hfþμνf−λρihB̄3̄σμλDνB�

6ρi þ H:c: 1885

hB̄�
6
μuνuνuλDλ

ρB�
6μu

T
ρi þ H:c: 368 I 657 I hfþμνhλρihB̄3̄σμνDλB�

6ρi þ H:c: 1886

hB̄�
6
μuνuλuμDνλB�

6
ρuTρi þ H:c: 658 hfþμνhλρihB̄3̄σμλDνB�

6ρi þ H:c: 1887

hB̄�
6
μuνuλuμDλ

ρB�
6νu

T
ρi þ H:c: 659 ih∇μfþμ

νihB̄3̄u
λDνB�

6λi þ H:c: 1888
hB̄�

6
μuνuλuνDλ

ρB�
6μu

T
ρi 369 I 660 I ih∇μfþμ

νihB̄3̄u
λDλB�

6νi þ H:c: 1889

hB̄�
6
μuνuλuρDνλB�

6μu
T
ρi þ H:c: 370 661 I ihB̄3̄∇μ∇μfþνλγ5γνB�

6λi þ H:c: 943 1890

hB̄�
6
μuνuλuρDνρB�

6μu
T
λi þ H:c: 662 ih∇μ∇μfþνλihB̄3̄γ5γνB

�
6λi þ H:c: 1891

hB̄�
6
μuνuλuρDνλρ

σB�
6μu

T
σi 371 663 hB̄3̄fþμνfþμ

λγ5γνB�
6λi þ H:c: 944 1892

ihB̄�
6
μuμuνuλσνλB�

6
ρuTρi þ H:c: 372 664 hB̄3̄fþμνfþμ

λγ5γλB�
6νi þ H:c: 945 1893

ihB̄�
6
μuνuμuλσνλB�

6
ρuTρi þ H:c: 665 hB̄3̄fþμνfþλργ5γμDνλB�

6ρi þ H:c: 946 1894

hB̄�
6
μuμuνB�

6νu
TλuT λi þ H:c: 666 I hB̄3̄fþμνγ5γμB�

6
λfTþνλi þ H:c: 947 1895

hB̄�
6
μuμuνB�

6
λuTνuT λi þ H:c: 373 667 I hB̄3̄fþμνγ5γμDν

λB�
6
ρfTþλρi þ H:c: 948 1896

hB̄�
6
μuμuνB�

6
λuT λuT νi þ H:c: 668 I hfþμνihB̄3̄fþμ

λγ5γνB�
6λi þ H:c: 949 1897

hB̄�
6
μuνuμB�

6νu
TλuT λi þ H:c: 669 hfþμνihB̄3̄fþμ

λγ5γλB�
6νi þ H:c: 950 1898

hB̄�
6
μuνuμB�

6
λuTνuT λi þ H:c: 670 hfþμνihB̄3̄fþλργ5γμDνλB�

6ρi þ H:c: 951 1899

hB̄�
6
μuνuνB�

6μu
TλuT λi þ H:c: 671 hfþμνihB̄3̄fþλργ5γλDμρB�

6νi þ H:c: 952 1900

hB̄�
6
μuνuλB�

6μu
T
νuT λi 374 672 hfþμνihfþμ

λihB̄3̄γ5γνB
�
6λi þ H:c: 1901

hB̄�
6
μuνuλB�

6μu
T
λuT νi þ H:c: 673 hfþμνihfþλρihB̄3̄γ5γμDνλB�

6ρi þ H:c: 1902

hB̄�
6
μuμuνDν

λB�
6
ρuT λuTρi þ H:c: 375 674 I hfþμνfþμ

λihB̄3̄γ5γνB
�
6λi þ H:c: 1903

hB̄�
6
μuμuνDν

λB�
6
ρuTρuT λi þ H:c: 675 I hfþμνfþλρihB̄3̄γ5γμDνλB�

6ρi þ H:c: 1904

hB̄�
6
μuμuνDλρB�

6νu
T
λuTρi þ H:c: 676 I hB̄3̄u

μuνχþγ5γμB�
6νi þ H:c: 953 1905

hB̄�
6
μuνuμDν

λB�
6
ρuT λuTρi þ H:c: 677 hB̄3̄u

μuνχþγ5γνB�
6μi þ H:c: 954 1906

hB̄�
6
μuνuμDλρB�

6νu
T
λuTρi þ H:c: 678 hB̄3̄u

μuνγ5γμB�
6νχ

Tþi þ H:c: 955 1907
hB̄�

6
μuνuνDλρB�

6μu
T
λuTρi þ H:c: 679 hB̄3̄u

μuνγ5γνB�
6μχ

Tþi þ H:c: 1908

hB̄�
6
μuνuλDν

ρB�
6μu

T
λuTρi þ H:c: 376 680 hB̄3̄u

μχþuνγ5γμB�
6νi þ H:c: 956 1909

hB̄�
6
μuνuλDν

ρB�
6μu

T
ρuT λi þ H:c: 681 hB̄3̄u

μχþuνγ5γνB�
6μi þ H:c: 957 1910

hB̄�
6
μuνuλDνλ

ρσB�
6μu

T
ρuTσi þ H:c: 682 hB̄3̄u

μχþγ5γμB�
6
νuT νi þ H:c: 958 1911

(Table continued)
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TABLE VIII. (Continued)

On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ
n On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ

n

ihB̄�
6
μuμuνσνλB�

6
ρuT λuTρi þ H:c: 377 683 hB̄3̄u

μχþγ5γνB�
6μu

T
νi þ H:c: 959 1912

ihB̄�
6
μuμuνσνλB�

6
ρuTρuT λi þ H:c: 684 hB̄3̄u

μγ5γμB�
6
νuTνχTþi þ H:c: 960 1913

ihB̄�
6
μuνuμσνλB�

6
ρuT λuTρi þ H:c: 685 hB̄3̄u

μγ5γ
νB�

6μu
T
νχ

Tþi þ H:c: 1914

hB̄�
6
μuμB�

6
νihuνuλuλi þ H:c: 686 I hB̄3̄χþuμuνγ5γμB�

6νi þ H:c: 1915
hB̄�

6
μuνB�

6μihuνuλuλi þ H:c: 687 I hB̄3̄χþuμuνγ5γνB�
6μi þ H:c: 1916

hB̄�
6
μuνB�

6
λihuμuνuλi þ H:c: 688 hB̄3̄γ5γ

μB�
6
νihuμuνχþi þ H:c: 1917

hB̄�
6
μuνB�

6
λihuμuλuνi þ H:c: 689 hB̄3̄γ5γ

μB�
6
νihuνuμχþi þ H:c: 1918

hB̄�
6
μuμDνλB�

6
ρihuνuλuρi þ H:c: 690 I huμuνihB̄3̄χþγ5γμB�

6νi þ H:c: 1919
hB̄�

6
μuνDν

λB�
6μihuλuρuρi þ H:c: 691 I huμχþihB̄3̄u

νγ5γμB�
6νi þ H:c: 1920

hB̄�
6
μuνDν

λB�
6
ρihuμuλuρi þ H:c: 692 huμχþihB̄3̄u

νγ5γνB�
6μi þ H:c: 1921

hB̄�
6
μuνDν

λB�
6
ρihuμuρuλi þ H:c: 693 hχþihB̄3̄u

μuνγ5γμB�
6νi þ H:c: 1922

hB̄�
6
μuνDλρB�

6μihuνuλuρi þ H:c: 694 hχþihB̄3̄u
μuνγ5γνB�

6μi þ H:c: 1923

hB̄�
6
μuνDν

λρσB�
6μihuλuρuσi þ H:c: 695 hχþihB̄3̄u

μγ5γμB�
6
νuTνi þ H:c: 1924

hB̄�
6
μB�

6μihuνuνihuλuλi þ H:c: 696 I hB̄3̄u
μ∇νχþDμB�

6νi þ H:c: 961 1925

hB̄�
6
μB�

6μihuνuλihuνuλi þ H:c: 697 I hB̄3̄u
μ∇νχþDνB�

6μi þ H:c: 962 1926

hB̄�
6
μB�

6
νihuμuνihuλuλi þ H:c: 698 I hB̄3̄χþf−μνDμB�

6νi þ H:c: 963 1927
hB̄�

6
μB�

6
νihuμuλihuνuλi þ H:c: 699 hB̄3̄χþhμνDμB�

6νi þ H:c: 964 1928
hB̄�

6
μB�

6μihuνuνuλuλi þ H:c: 700 I hB̄3̄D
μB�

6
νihuμ∇νχþi þ H:c: 1929

hB̄�
6
μB�

6
νihuμuνuλuλi þ H:c: 701 hB̄3̄D

μB�
6
νihuν∇μχþi þ H:c: 1930

hB̄�
6
μB�

6
νihuμuλuνuλi þ H:c: 702 ihB̄3̄fþμνχþγ5γμB�

6νi þ H:c: 965 1931
hB̄�

6
μDνλB�

6μihuνuλihuρuρi þ H:c: 703 I ihB̄3̄fþμνγ5γμB�
6νχ

Tþi þ H:c: 966 1932

hB̄�
6
μDνλB�

6μihuνuρihuλuρi þ H:c: 704 I ihB̄3̄χþfþμνγ5γμB�
6νi þ H:c: 967 1933

hB̄�
6
μDνλB�

6
ρihuμuνihuλuρi þ H:c: 705 I ihfþμνihB̄3̄χþγ5γμB�

6νi þ H:c: 968 1934
hB̄�

6
μDνλB�

6
ρihuμuρihuνuλi þ H:c: 706 ihfþμνihχþihB̄3̄γ5γμB

�
6νi þ H:c: 969 1935

hB̄�
6
μDνλB�

6μihuνuλuρuρi þ H:c: 707 I ihfþμνχþihB̄3̄γ5γμB
�
6νi þ H:c: 970 1936

hB̄�
6
μDνλB�

6
ρihuμuνuλuρi þ H:c: 708 ihχþihB̄3̄fþμνγ5γμB�

6νi þ H:c: 1937
hB̄�

6
μDνλB�

6
ρihuμuνuρuλi þ H:c: 709 ihB̄3̄u

μuνχ−DμB�
6νi þ H:c: 971 1938

hB̄�
6
μDνλρσB�

6μihuνuλihuρuσi þ H:c: 710 ihB̄3̄u
μuνχ−DνB�

6μi þ H:c: 972 1939

ihB̄�
6
μσνλB�

6
ρihuμuνuλuρi þ H:c: 711 ihB̄3̄u

μuνDμB�
6νχ

T
−i þ H:c: 973 1940

ihuμuνihB̄�
6μu

λuρσνλB�
6ρi þ H:c: 712 ihB̄3̄u

μuνDνB�
6μχ

T
−i þ H:c: 1941

huμuμihB̄�
6
νuνB�

6
λuT λi þ H:c: 713 I ihB̄3̄u

μχ−uνDμB�
6νi þ H:c: 974 1942

huμuμihB̄�
6
νuλB�

6νu
T
λi þ H:c: 714 ihB̄3̄u

μχ−uνDνB�
6μi þ H:c: 975 1943

huμuμihB̄�
6
νuλDλ

ρB�
6νu

T
ρi þ H:c: 715 ihB̄3̄u

μχ−DμB�
6
νuT νi þ H:c: 976 1944

huμuνihB̄�
6μu

λDνλB�
6
ρuTρi þ H:c: 716 ihB̄3̄u

μχ−DνB�
6μu

T
νi þ H:c: 977 1945

ihuμuνihB̄�
6μu

λσνλB�
6
ρuTρi þ H:c: 717 ihB̄3̄u

μDμB�
6
νuTνχT−i þ H:c: 978 1946

hB̄�
6
μuμuνf−λργ5γνDλB�

6ρi þ H:c: 378 I 718 I ihB̄3̄u
μDνB�

6μu
T
νχ

T
−i þ H:c: 1947

hB̄�
6
μuμuνf−λργ5γλDνB�

6ρi þ H:c: 379 I 719 I ihB̄3̄χ−u
μuνDμB�

6νi þ H:c: 1948

hB̄�
6
μuμuνf−λργ5γλDρB�

6νi þ H:c: 380 I 720 I ihB̄3̄χ−u
μuνDνB�

6μi þ H:c: 1949

hB̄�
6
μuνuμf−λργ5γνDλB�

6ρi þ H:c: 721 I ihB̄3̄D
μB�

6
νihuμuνχ−i þ H:c: 1950

hB̄�
6
μuνuμf−λργ5γλDνB�

6ρi þ H:c: 381 I 722 I ihB̄3̄D
μB�

6
νihuνuμχ−i þ H:c: 1951

hB̄�
6
μuνuμf−λργ5γλDρB�

6νi þ H:c: 723 ihuμuνihB̄3̄χ−DμB�
6νi þ H:c: 1952

hB̄�
6
μuνuνf−λργ5γλDρB�

6μi þ H:c: 724 ihuμχ−ihB̄3̄u
νDμB�

6νi þ H:c: 1953

hB̄�
6
μuνuλf−μργ5γλDρB�

6νi þ H:c: 382 I 725 ihuμχ−ihB̄3̄u
νDνB�

6μi þ H:c: 1954

hB̄�
6
μuνuλf−μργ5γνDλB�

6ρi þ H:c: 383 I 726 I ihχ−ihB̄3̄u
μuνDμB�

6νi þ H:c: 1955

hB̄�
6
μuνuλf−μργ5γνDρB�

6λi þ H:c: 727 ihχ−ihB̄3̄u
μuνDνB�

6μi þ H:c: 1956

hB̄�
6
μuνuλf−μργ5γλDνB�

6ρi þ H:c: 728 I ihχ−ihB̄3̄u
μDμB�

6
νuTνi þ H:c: 1957

hB̄�
6
μuνuλf−μργ5γρDνB�

6λi þ H:c: 384 I 729 ihB̄3̄u
μ∇νχ−γ5γμB�

6νi þ H:c: 979 1958

(Table continued)
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TABLE VIII. (Continued)

On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ
n On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ

n

hB̄�
6
μuνuλf−μργ5γρDλB�

6νi þ H:c: 730 ihB̄3̄u
μ∇νχ−γ5γνB�

6μi þ H:c: 980 1959

hB̄�
6
μuνuλf−νργ5γλDρB�

6μi þ H:c: 731 ihB̄3̄u
μγ5γμB�

6
ν∇νχ

T
−i þ H:c: 981 1960

hB̄�
6
μuμuνhλργ5γνDλB�

6ρi þ H:c: 385 I 732 I ihB̄3̄u
μγ5γ

νB�
6μ∇νχ

T
−i þ H:c: 982 1961

hB̄�
6
μuμuνhλργ5γλDνB�

6ρi þ H:c: 386 733 I ihB̄3̄f−
μνχ−γ5γμB�

6νi þ H:c: 983 1962

hB̄�
6
μuμuνhλργ5γλDρB�

6νi þ H:c: 387 I 734 I ihB̄3̄f−
μνγ5γμB�

6νχ
T
−i þ H:c: 984 1963

hB̄�
6
μuνuμhλργ5γνDλB�

6ρi þ H:c: 735 I ihB̄3̄h
μνχ−γ5γμB�

6νi þ H:c: 985 1964

hB̄�
6
μuνuμhλργ5γλDνB�

6ρi þ H:c: 736 I ihB̄3̄h
μνγ5γμB�

6νχ
T
−i þ H:c: 986 1965

hB̄�
6
μuνuμhλργ5γλDρB�

6νi þ H:c: 737 ihB̄3̄χ−f−
μνγ5γμB�

6νi þ H:c: 987 1966
hB̄�

6
μuνuνhλργ5γλDρB�

6μi þ H:c: 738 ihB̄3̄χ−h
μνγ5γμB�

6νi þ H:c: 988 1967

hB̄�
6
μuνuλhμργ5γλDρB�

6νi þ H:c: 388 739 ihB̄3̄∇μχ−uνγ5γμB�
6νi þ H:c: 989 1968

hB̄�
6
μuνuλhμργ5γνDλB�

6ρi þ H:c: 389 740 ihB̄3̄∇μχ−uνγ5γνB�
6μi þ H:c: 990 1969

hB̄�
6
μuνuλhμργ5γνDρB�

6λi þ H:c: 741 ihuμ∇νχ−ihB̄3̄γ5γμB
�
6νi þ H:c: 991 1970

hB̄�
6
μuνuλhμργ5γλDνB�

6ρi þ H:c: 742 ihuμ∇νχ−ihB̄3̄γ5γνB
�
6μi þ H:c: 992 1971

hB̄�
6
μuνuλhμργ5γρDνB�

6λi þ H:c: 743 ihf−μνχ−ihB̄3̄γ5γμB
�
6νi þ H:c: 993 1972

hB̄�
6
μuνuλhμργ5γρDλB�

6νi þ H:c: 744 ihhμνχ−ihB̄3̄γ5γμB
�
6νi þ H:c: 994 1973

hB̄�
6
μuνuλhνργ5γλDρB�

6μi þ H:c: 390 745 ihχ−ihB̄3̄f−
μνγ5γμB�

6νi þ H:c: 1974

hB̄�
6
μuνuλhνργ5γρDλB�

6μi þ H:c: 746 ihχ−ihB̄3̄h
μνγ5γμB�

6νi þ H:c: 1975

hB̄�
6
μuνuλhρσγ5γνDλρσB�

6μi þ H:c: 747 ih∇μχ−ihB̄3̄u
νγ5γμB�

6νi þ H:c: 1976

hB̄�
6
μuμuνγ5γλDνB�

6
ρfT−λρi þ H:c: 391 748 I ih∇μχ−ihB̄3̄u

νγ5γνB�
6μi þ H:c: 1977

hB̄�
6
μuνuμγ5γλDνB�

6
ρfT−λρi þ H:c: 749 hB̄3̄fþμνχ−DμB�

6νi þ H:c: 995 1978
hB̄�

6
μuμf−νλuργ5γνDρB�

6λi þ H:c: 392 750 hB̄3̄fþμνDμB�
6νχ

T
−i þ H:c: 996 1979

hB̄�
6
μuνf−μλuργ5γλDρB�

6νi þ H:c: 751 hB̄3̄D
μB�

6
νihfþμνχ−i þ H:c: 997 1980

hB̄�
6
μuμf−νλγ5γνDλB�

6
ρuTρi þ H:c: 393 752 I hfþμνihB̄3̄χ−DμB�

6νi þ H:c: 998 1981
hB̄�

6
μuμf−νλγ5γνDρB�

6λu
T
ρi þ H:c: 394 753 I hfþμνihχ−ihB̄3̄DμB�

6νi þ H:c: 999 1982
hB̄�

6
μuμf−νλγ5γ

ρDνB�
6λu

T
ρi þ H:c: 395 754 I hχ−ihB̄3̄fþμνDμB�

6νi þ H:c: 1983
hB̄�

6
μuνf−μλγ5γνDλB�

6
ρuTρi þ H:c: 396 755 I ihDμDμFL

νλihB̄3̄γ5γνB
�
6λi þ P:C:H: 1000 I

hB̄�
6
μuνf−μλγ5γνDρB�

6λu
T
ρi þ H:c: 756 I hFL

μνFLμ
λihB̄3̄γ5γνB

�
6λi þ P:C:H: 1001 1984

hB̄�
6
μuνf−μλγ5γλDνB�

6
ρuTρi þ H:c: 397 757 hFL

μνFL
λρihB̄3̄γ5γμDνλB�

6ρi þ P:C:H: 1002 1985

hB̄�
6
μuνf−μλγ5γλDρB�

6νu
T
ρi þ H:c: 758 hFL

μνihFLμ
λihB̄3̄γ5γνB

�
6λi þ P:C:H: 1003

hB̄�
6
μuνf−μλγ5γρDνB�

6λu
T
ρi þ H:c: 759 hFL

μνihFL
λρihB̄3̄γ5γμDνλB�

6ρi þ P:C:H: 1004

hB̄�
6
μuνf−μλγ5γρDλB�

6νu
T
ρi þ H:c: 760 hB̄6uμuμuνuλγ5γνB�

6λi þ H:c: 1005 1986
hB̄�

6
μuνf−νλγ5γλDρB�

6μu
T
ρi þ H:c: 398 761 hB̄6uμuμuνuλγ5γλB�

6νi þ H:c: 1006 1987

hB̄�
6
μuνf−νλγ5γρDλB�

6μu
T
ρi þ H:c: 399 762 hB̄6uμuνuμuλγ5γνB�

6λi þ H:c: 1007 1988

hB̄�
6
μuνf−λργ5γνDλB�

6μu
T
ρi þ H:c: 763 hB̄6uμuνuμuλγ5γλB�

6νi þ H:c: 1008 1989

hB̄�
6
μuνf−λργ5γλDνB�

6μu
T
ρi þ H:c: 764 hB̄6uμuνuνuλγ5γμB�

6λi þ H:c: 1990

hB̄�
6
μuνf−λργ5γλDρB�

6μu
T
νi þ H:c: 765 hB̄6uμuνuνuλγ5γλB�

6μi þ H:c: 1991

hB̄�
6
μuμhνλγ5γνDλB�

6
ρuTρi þ H:c: 400 766 hB̄6uμuνuλuμγ5γλB�

6νi þ H:c: 1992
hB̄�

6
μuμhνλγ5γνDρB�

6λu
T
ρi þ H:c: 401 767 hB̄6uμuνuλuμγ5γνB�

6λi þ H:c: 1993
hB̄�

6
μuμhνλγ5γρDνB�

6λu
T
ρi þ H:c: 402 768 hB̄6uμuνuλuνγ5γμB�

6λi þ H:c: 1009 1994
hB̄�

6
μuνhμλγ5γνDλB�

6
ρuTρi þ H:c: 769 hB̄6uμuνuλuνγ5γλB�

6μi þ H:c: 1995

hB̄�
6
μuνhνλγ5γρDλB�

6μu
T
ρi þ H:c: 403 770 hB̄6uμuνuλuλγ5γμB�

6νi þ H:c: 1996

hB̄�
6
μuνhλργ5γνDλB�

6μu
T
ρi þ H:c: 404 771 hB̄6uμuνuλuλγ5γνB�

6μi þ H:c: 1997

hB̄�
6
μuνhλργ5γνDλρ

σB�
6μu

T
σi þ H:c: 405 772 hB̄6uμuνuλuργ5γμDνλB�

6ρi þ H:c: 1010 1998

hB̄�
6
μγ5γ

νDλB�
6μihuνuρf−λρi þ H:c: 773 I hB̄6uμuνuλuργ5γμDνρB�

6λi þ H:c: 1011 1999

hB̄�
6
μγ5γ

νDλB�
6μihuλuρf−νρi þ H:c: 774 I hB̄6uμuνuλuργ5γμDλρB�

6νi þ H:c: 2000

hB̄�
6
μγ5γ

νDλB�
6
ρihuμuνf−λρi þ H:c: 775 hB̄6uμuνuλuργ5γνDμλB�

6ρi þ H:c: 1012 2001

hB̄�
6
μγ5γ

νDλB�
6
ρihuμuλf−νρi þ H:c: 776 hB̄6uμuνuλuργ5γνDμρB�

6λi þ H:c: 1013 2002

(Table continued)
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TABLE VIII. (Continued)

On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ
n On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ

n

hB̄�
6
μγ5γ

νDλB�
6
ρihuνuλf−μρi þ H:c: 777 hB̄6uμuνuλuργ5γνDλρB�

6μi þ H:c: 1014 2003

hB̄�
6
μγ5γ

νDλB�
6μihuνuρhλρi þ H:c: 778 hB̄6uμuνuλuργ5γλDμνB�

6ρi þ H:c: 2004

hB̄�
6
μγ5γ

νDλB�
6
ρihuμuνhλρi þ H:c: 779 I hB̄6uμuνuλuργ5γλDμρB�

6νi þ H:c: 2005
hB̄�

6
μγ5γ

νDλB�
6
ρihuμuλhνρi þ H:c: 780 hB̄6uμuνuλuργ5γλDνρB�

6μi þ H:c: 2006

hB̄�
6
μγ5γ

νDλB�
6
ρihuνuμhλρi þ H:c: 781 hB̄6uμuνuλuργ5γρDμνB�

6λi þ H:c: 2007
huμuνihB̄�

6μf−
λργ5γλDνB�

6ρi þ H:c: 782 I hB̄6uμuνuλuργ5γρDμλB�
6νi þ H:c: 2008

huμf−νλihB̄�
6μu

ργ5γνDλB�
6ρi þ H:c: 783 I hB̄6uμuνuλuργ5γρDνλB�

6μi þ H:c: 2009

huμf−νλihB̄�
6μu

ργ5γνDρB�
6λi þ H:c: 784 I hB̄6uμuμuνγ5γνB�

6
λuT λi þ H:c: 1015 2010

huμf−νλihB̄�
6μu

ργ5γρDνB�
6λi þ H:c: 785 hB̄6uμuμuνγ5γλB�

6νu
T
λi þ H:c: 2011

huμf−νλihB̄�
6νu

ργ5γμDρB�
6λi þ H:c: 786 hB̄6uμuνuμγ5γνB�

6
λuT λi þ H:c: 1016 2012

hB̄�
6
μuμ∇νf−νλB�

6λi þ H:c: 406 I 787 I hB̄6uμuνuμγ5γλB�
6νu

T
λi þ H:c: 1017 2013

hB̄�
6
μuν∇μf−νλB�

6λi þ H:c: 407 I 788 I hB̄6uμuνuνγ5γμB�
6
λuT λi þ H:c: 2014

hB̄�
6
μuν∇νf−μλB�

6λi þ H:c: 408 789 hB̄6uμuνuνγ5γλB�
6μu

T
λi þ H:c: 2015

hB̄�
6
μuν∇λf−μλB�

6νi þ H:c: 409 790 hB̄6uμuνuλγ5γμB�
6νu

T
λi þ H:c: 1018 2016

hB̄�
6
μuν∇λf−νλB�

6μi þ H:c: 410 I 791 I hB̄6uμuνuλγ5γμB�
6λu

T
νi þ H:c: 2017

hB̄�
6
μuμ∇νf−λρDνλB�

6ρi þ H:c: 411 792 I hB̄6uμuνuλγ5γνB�
6μu

T
λi þ H:c: 2018

hB̄�
6
μuν∇μf−λρDνλB�

6ρi þ H:c: 412 I 793 I hB̄6uμuνuλγ5γνB�
6λu

T
μi þ H:c: 2019

hB̄�
6
μuν∇λf−μρDνλB�

6ρi þ H:c: 413 794 hB̄6uμuνuλγ5γλB�
6μu

T
νi þ H:c: 2020

hB̄�
6
μuν∇λf−μρDλρB�

6νi þ H:c: 795 hB̄6uμuνuλγ5γλB�
6νu

T
μi þ H:c: 2021

hB̄�
6
μuν∇λf−νρDλρB�

6μi þ H:c: 414 I 796 I hB̄6uμuνuλγ5γμDνλB�
6
ρuTρi þ H:c: 1019 2022

hB̄�
6
μuν∇λf−λρDνρB�

6μi þ H:c: 415 797 hB̄6uμuνuλγ5γμDν
ρB�

6λu
T
ρi þ H:c: 1020 2023

ihB̄�
6
μuμ∇νf−λρσνλB�

6ρi þ H:c: 416 798 hB̄6uμuνuλγ5γμDλ
ρB�

6νu
T
ρi þ H:c: 1021 2024

ihB̄�
6
μuν∇μf−λρσνλB�

6ρi þ H:c: 799 hB̄6uμuνuλγ5γνDμλB�
6
ρuTρi þ H:c: 1022 2025

hB̄�
6
μuν∇μhνλB�

6λi þ H:c: 417 800 hB̄6uμuνuλγ5γνDμ
ρB�

6λu
T
ρi þ H:c: 2026

hB̄�
6
μuμ∇νhλρDνλB�

6ρi þ H:c: 418 801 hB̄6uμuνuλγ5γνDλ
ρB�

6μu
T
ρi þ H:c: 2027

hB̄�
6
μuν∇νhλρDλρB�

6μi þ H:c: 419 I 802 I hB̄6uμuνuλγ5γλDμνB�
6
ρuTρi þ H:c: 2028

hB̄�
6
μuν∇λhρσDνλρσB�

6μi þ H:c: 420 803 hB̄6uμuνuλγ5γλDμ
ρB�

6νu
T
ρi þ H:c: 2029

ihB̄�
6
μuν∇μhλρσνλB�

6ρi þ H:c: 421 804 hB̄6uμuνuλγ5γλDν
ρB�

6μu
T
ρi þ H:c: 2030

hB̄�
6
μuμB�

6
ν∇λfT−νλi þ H:c: 422 I 805 I hB̄6uμuνuλγ5γρDμνB�

6λu
T
ρi þ H:c: 2031

hB̄�
6
μuνB�

6μ∇λfT−νλi 423 I 806 I hB̄6uμuνuλγ5γρDμλB�
6νu

T
ρi þ H:c: 2032

hB̄�
6
μuνDν

λB�
6μ∇ρfT−λρi 424 I 807 I hB̄6uμuνuλγ5γρDνλB�

6μu
T
ρi þ H:c: 2033

hB̄�
6
μf−μνf−νλB�

6λi 425 808 I hB̄6uμuμγ5γνB�
6
λuT νuT λi þ H:c: 2034

hB̄�
6
μf−νλf−μνB�

6λi þ H:c: 809 hB̄6uμuμγ5γνB�
6
λuT λuTνi þ H:c: 2035

hB̄�
6
μf−νλf−νλB�

6μi þ H:c: 810 hB̄6uμuνγ5γμB�
6
λuT νuT λi þ H:c: 1023 2036

hB̄�
6
μf−νλf−νρDλρB�

6μi þ H:c: 811 hB̄6uμuνγ5γμB�
6
λuT λuTνi þ H:c: 2037

hB̄�
6
μf−μνB�

6
λfT−νλi þ H:c: 426 I 812 I hB̄6uμuνγ5γνB�

6
λuTμuT λi þ H:c: 2038

hB̄�
6
μf−νλB�

6μf
T
−νλi 427 I 813 I hB̄6uμuνγ5γνB�

6
λuT λuTμi þ H:c: 2039

hB̄�
6
μf−νλDν

ρB�
6μf

T
−λρi 428 I 814 I hB̄6uμuνγ5γμDν

λB�
6
ρuT λuTρi þ H:c: 1024 2040

hB̄�
6
μhνλhνλB�

6μi 429 815 hB̄6uμuνγ5γμDν
λB�

6
ρuTρuT λi þ H:c: 2041

hB̄�
6
μhνλB�

6μh
T
νλi 430 I 816 I hB̄6uμuνγ5γμDλρB�

6νu
T
λuTρi þ H:c: 2042

hB̄�
6
μB�

6μihuν∇λf−νλi þ H:c: 817 I hB̄6uμuνγ5γνDμ
λB�

6
ρuT λuTρi þ H:c: 2043

hB̄�
6
μB�

6
νihuμ∇λf−νλi þ H:c: 818 I hB̄6uμuνγ5γνDμ

λB�
6
ρuTρuT λi þ H:c: 2044

hB̄�
6
μB�

6
νihuλ∇μf−νλi þ H:c: 819 I hB̄6uμuνγ5γνDλρB�

6μu
T
λuTρi þ H:c: 2045

hB̄�
6
μB�

6
νihuλ∇μhνλi þ H:c: 820 I hB̄6γ5γ

μB�
6
νihuμuνuλuλi þ H:c: 2046

hB̄�
6
μB�

6μihhνλhνλi þ H:c: 821 hB̄6γ5γ
μB�

6
νihuμuλuνuλi þ H:c: 2047

hB̄�
6
μDνλB�

6μihuν∇ρf−λρi þ H:c: 822 I hB̄6γ5γ
μB�

6
νihuμuλuλuνi þ H:c: 2048

(Table continued)
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TABLE VIII. (Continued)

On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ
n On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ

n

hB̄�
6
μDνλB�

6μihuρ∇νf−λρi þ H:c: 823 I hB̄6γ5γ
μDνλB�

6
ρihuμuνuλuρi þ H:c: 2049

hB̄�
6
μDνλB�

6
ρihuμ∇νf−λρi þ H:c: 824 hB̄6γ5γ

μDνλB�
6
ρihuμuνuρuλi þ H:c: 2050

hB̄�
6
μDνλB�

6μihuρ∇νhλρi þ H:c: 825 I hB̄6γ5γ
μDνλB�

6
ρihuμuρuνuλi þ H:c: 2051

hB̄�
6
μDνλB�

6
ρihuμ∇νhλρi þ H:c: 826 huμuμihB̄6uνuλγ5γνB�

6λi þ H:c: 2052
hB̄�

6
μDνλρσB�

6μihuν∇λhρσi þ H:c: 827 huμuμihB̄6uνuλγ5γλB�
6νi þ H:c: 2053

ihB̄�
6
μfþμ

νuνuλB�
6λi þ H:c: 431 I 828 I huμuνihB̄6uμuλγ5γνB�

6λi þ H:c: 2054
ihB̄�

6
μfþμ

νuλuνB�
6λi þ H:c: 432 I 829 I huμuνihB̄6uμuλγ5γλB�

6νi þ H:c: 2055
ihB̄�

6
μfþμ

νuλuλB�
6νi þ H:c: 433 830 huμuνihB̄6uλuλγ5γμB�

6νi þ H:c: 2056
ihB̄�

6
μfþνλuμuνB�

6λi þ H:c: 434 I 831 huμuνihB̄6uλuργ5γμDνλB�
6ρi þ H:c: 2057

ihB̄�
6
μfþνλuνuμB�

6λi þ H:c: 832 huμuνihB̄6uλuργ5γμDνρB�
6λi þ H:c: 2058

ihB̄�
6
μfþνλuνuλB�

6μi þ H:c: 435 833 huμuνihB̄6uλuργ5γμDλρB�
6νi þ H:c: 2059

ihB̄�
6
μfþμ

νuλuρDνλB�
6ρi þ H:c: 436 I 834 I huμuνihB̄6uλuργ5γλDμνB�

6ρi þ H:c: 2060

ihB̄�
6
μfþμ

νuλuρDνρB�
6λi þ H:c: 437 I 835 huμuνihB̄6uλuργ5γλDμρB�

6νi þ H:c: 2061
ihB̄�

6
μfþμ

νuλuρDλρB�
6νi þ H:c: 438 836 huμuμihB̄6uνγ5γνB�

6
λuT λi þ H:c: 2062

ihB̄�
6
μfþνλuνuρDλρB�

6μi þ H:c: 439 837 huμuνihB̄6uλγ5γμDνλB�
6
ρuTρi þ H:c: 2063

ihB̄�
6
μfþνλuρuνDλρB�

6μi þ H:c: 838 hB̄6uμuμf−νλDνB�
6λi þ H:c: 2064 I

hB̄�
6
μfþμ

νuλuρσνλB�
6ρi þ H:c: 440 839 hB̄6uμuνf−μλDνB�

6λi þ H:c: 1025 I 2065 I

hB̄�
6
μfþμ

νuλuρσνρB�
6λi þ H:c: 441 840 hB̄6uμuνf−μλDλB�

6νi þ H:c: 1026 I 2066 I

ihB̄�
6
μfþμ

νuνB�
6
λuT λi þ H:c: 442 841 I hB̄6uμuνf−νλDμB�

6λi þ H:c: 1027 I 2067 I

ihB̄�
6
μfþμ

νuλB�
6νu

T
λi þ H:c: 443 842 hB̄6uμuνf−νλDλB�

6μi þ H:c: 1028 I 2068 I

ihB̄�
6
μfþμ

νuλB�
6λu

T
νi þ H:c: 444 I 843 I hB̄6uμuνf−λρDμνλB�

6ρi þ H:c: 2069

ihB̄�
6
μfþνλuμB�

6νu
T
λi þ H:c: 445 844 ihB̄6uμuνf−λρσμνDλB�

6ρi þ H:c: 1029 I 2070 I

ihB̄�
6
μfþνλuνB�

6μu
T
λi þ H:c: 446 845 ihB̄6uμuνf−λρσμλDνB�

6ρi þ H:c: 1030 I 2071

ihB̄�
6
μfþνλuνB�

6λu
T
μi þ H:c: 846 ihB̄6uμuνf−λρσμλDρB�

6νi þ H:c: 1031 2072
ihB̄�

6
μfþμ

νuλDνλB�
6
ρuTρi þ H:c: 447 847 ihB̄6uμuνf−λρσνλDμB�

6ρi þ H:c: 1032 I 2073

ihB̄�
6
μfþμ

νuλDν
ρB�

6λu
T
ρi þ H:c: 848 hB̄6uμuμhνλDνB�

6λi þ H:c: 2074
ihB̄�

6
μfþμ

νuλDλ
ρB�

6νu
T
ρi þ H:c: 448 849 hB̄6uμuνhμλDνB�

6λi þ H:c: 1033 2075
ihB̄�

6
μfþνλuνDλ

ρB�
6μu

T
ρi þ H:c: 449 850 hB̄6uμuνhμλDλB�

6νi þ H:c: 1034 2076

ihB̄�
6
μfþνλuρDνρB�

6μu
T
λi þ H:c: 450 851 hB̄6uμuνhνλDμB�

6λi þ H:c: 2077

hB̄�
6
μfþμ

νuλσνλB�
6
ρuTρi þ H:c: 451 852 hB̄6uμuνhνλDλB�

6μi þ H:c: 2078

ihB̄�
6
μfþμ

νB�
6νu

TλuT λi þ H:c: 853 hB̄6uμuνhλρDμνλB�
6ρi þ H:c: 2079

ihB̄�
6
μfþμ

νB�
6
λuTνuT λi þ H:c: 452 854 I hB̄6uμuνhλρDμλρB�

6νi þ H:c: 1035 2080
ihB̄�

6
μfþμ

νB�
6
λuT λuTνi þ H:c: 855 hB̄6uμuνhλρDνλρB�

6μi þ H:c: 2081

ihB̄�
6
μfþνλB�

6μu
T
νuT λi 453 856 ihB̄6uμuνhλρσμνDλB�

6ρi þ H:c: 1036 2082

ihB̄�
6
μfþμ

νDν
λB�

6
ρuT λuTρi þ H:c: 454 857 I ihB̄6uμuνhλρσμλDνB�

6ρi þ H:c: 1037 2083

ihB̄�
6
μfþμ

νDν
λB�

6
ρuTρuT λi þ H:c: 858 ihB̄6uμuνhλρσμλDρB�

6νi þ H:c: 2084
ihB̄�

6
μfþμ

νDλρB�
6νu

T
λuTρi þ H:c: 859 ihB̄6uμuνhλρσνλDμB�

6ρi þ H:c: 2085

ihB̄�
6
μfþνλDν

ρB�
6μu

T
λuTρi þ H:c: 455 860 hB̄6uμuνDμB�

6
λfT−νλi þ H:c: 1038 2086 I

hB̄�
6
μfþμ

νσν
λB�

6
ρuT λuTρi þ H:c: 456 861 hB̄6uμuνDνB�

6
λfT−μλi þ H:c: 2087

hB̄�
6
μfþμ

νσν
λB�

6
ρuTρuT λi þ H:c: 862 hB̄6uμuνDλB�

6μf
T
−νλi þ H:c: 1039 2088 I

ihB̄�
6
μuμfþνλuνB�

6λi þ H:c: 457 I 863 I hB̄6uμuνDλB�
6νf

T
−μλi þ H:c: 2089

ihB̄�
6
μuνfþμ

λuνB�
6λi 458 864 ihB̄6uμuνσμλDνB�

6
ρfT−λρi þ H:c: 1040 2090

ihB̄�
6
μuνfþμ

λuλB�
6νi þ H:c: 459 865 ihB̄6uμuνσμλDρB�

6νf
T
−λρi þ H:c: 2091

ihB̄�
6
μuνfþν

λuλB�
6μi 460 866 ihB̄6uμuνσνλDμB�

6
ρfT−λρi þ H:c: 2092

ihB̄�
6
μuμfþνλuρDνρB�

6λi þ H:c: 461 I 867 I hB̄6uμf−μνuλDνB�
6λi þ H:c: 1041 2093

ihB̄�
6
μuνfþμ

λuρDνρB�
6λi 462 868 hB̄6uμf−μνuλDλB�

6νi þ H:c: 1042 2094

(Table continued)
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TABLE VIII. (Continued)

On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ
n On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ

n

ihB̄�
6
μuνfþμ

λuρDλρB�
6νi þ H:c: 463 869 hB̄6uμf−νλuμDνB�

6λi þ H:c: 1043 2095
ihB̄�

6
μuνfþν

λuρDλρB�
6μi þ H:c: 464 870 hB̄6uμf−νλuνDμB�

6λi þ H:c: 1044 2096

hB̄�
6
μuμfþνλuρσνλB�

6ρi 465 871 hB̄6uμf−νλuνDλB�
6μi þ H:c: 1045 2097

hB̄�
6
μuνfþμ

λuρσνρB�
6λi 466 872 hB̄6uμf−νλuρDμνρB�

6λi þ H:c: 1046 2098
ihB̄�

6
μB�

6μihfþνλuνuλi þ H:c: 873 I ihB̄6uμf−νλuρσμνDλB�
6ρi þ H:c: 1047 2099

ihB̄�
6
μB�

6
νihfþμνuλuλi 467 874 ihB̄6uμf−νλuρσμνDρB�

6λi þ H:c: 1048 2100
ihB̄�

6
μB�

6
νihfþμ

λuνuλi þ H:c: 468 875 ihB̄6uμf−νλuρσμρDνB�
6λi þ H:c: 1049 2101

ihB̄�
6
μB�

6
νihfþμ

λuλuνi þ H:c: 876 ihB̄6uμf−νλuρσνλDμB�
6ρi þ H:c: 1050 2102

ihB̄�
6
μDνλB�

6μihfþν
ρuλuρi þ H:c: 877 I hB̄6uμf−μνDνB�

6
λuT λi þ H:c: 1051 2103 I

ihB̄�
6
μDνλB�

6
ρihfþμνuλuρi þ H:c: 469 878 hB̄6uμf−μνDλB�

6νu
T
λi þ H:c: 1052 2104 I

ihB̄�
6
μDνλB�

6
ρihfþμνuρuλi þ H:c: 879 hB̄6uμf−νλDμB�

6νu
T
λi þ H:c: 1053 2105

ihB̄�
6
μDνλB�

6
ρihfþμρuνuλi 470 880 hB̄6uμf−νλDνB�

6μu
T
λi þ H:c: 1054 2106

hB̄�
6
μσνλB�

6
ρihfþμνuλuρi þ H:c: 471 881 hB̄6uμf−νλDνB�

6λu
T
μi þ H:c: 1055 2107

hB̄�
6
μσνλB�

6
ρihfþμνuρuλi þ H:c: 882 hB̄6uμf−νλDμν

ρB�
6λu

T
ρi þ H:c: 1056 2108

ihfþμνihB̄�
6μuνu

λB�
6λi þ H:c: 883 ihB̄6uμf−νλσμνDλB�

6
ρuTρi þ H:c: 1057 2109

ihfþμνihB̄�
6μu

λuνB�
6λi þ H:c: 884 ihB̄6uμf−νλσμνDρB�

6λu
T
ρi þ H:c: 1058 2110

ihfþμνihB̄�
6μu

λuλB�
6νi þ H:c: 885 ihB̄6uμf−νλσμ

ρDνB�
6λu

T
ρi þ H:c: 1059 2111

ihfþμνihB̄�
6
λuμuνB�

6λi þ H:c: 886 ihB̄6uμf−νλσνλDμB�
6
ρuTρi þ H:c: 1060 2112

ihfþμνihB̄�
6μu

λuρDνλB�
6ρi þ H:c: 887 hB̄6uμhμνuλDνB�

6λi þ H:c: 1061 2113

ihfþμνihB̄�
6μu

λuρDνρB�
6λi þ H:c: 888 hB̄6uμhμνuλDλB�

6νi þ H:c: 2114

ihfþμνihB̄�
6μu

λuρDλρB�
6νi þ H:c: 889 hB̄6uμhνλuμDνB�

6λi þ H:c: 2115

ihfþμνihB̄�
6
λuμuρDνρB�

6λi þ H:c: 890 hB̄6uμhνλuνDμB�
6λi þ H:c: 2116

hfþμνihB̄�
6μu

λuρσνλB�
6ρi þ H:c: 891 hB̄6uμhνλuνDλB�

6μi þ H:c: 2117

hfþμνihB̄�
6μu

λuρσνρB�
6λi þ H:c: 892 hB̄6uμhνλuρDμνλB�

6ρi þ H:c: 2118

ihfþμνihB̄�
6μuνB

�
6
λuT λi þ H:c: 893 hB̄6uμhνλuρDμνρB�

6λi þ H:c: 2119

ihfþμνihB̄�
6μu

λB�
6νu

T
λi þ H:c: 894 hB̄6uμhνλuρDνλρB�

6μi þ H:c: 2120

ihfþμνihB̄�
6μu

λDνλB�
6
ρuTρi þ H:c: 895 ihB̄6uμhνλuρσμνDλB�

6ρi þ H:c: 1062 2121

ihfþμνihB̄�
6μu

λDλ
ρB�

6νu
T
ρi þ H:c: 896 ihB̄6uμhνλuρσμνDρB�

6λi þ H:c: 2122

hfþμνihB̄�
6μu

λσνλB�
6
ρuTρi þ H:c: 897 ihB̄6uμhνλuρσμρDνB�

6λi þ H:c: 2123

ihfþμνihB̄�
6μB

�
6νihuλuλi þ H:c: 898 ihB̄6uμhνλuρσνρDμB�

6λi þ H:c: 2124

ihfþμνihB̄�
6μB

�
6
λihuνuλi þ H:c: 899 hB̄6uμhμνDνB�

6
λuT λi þ H:c: 1063 2125

ihfþμνihB̄�
6μDν

λB�
6
ρihuλuρi þ H:c: 900 hB̄6uμhμνDλB�

6νu
T
λi þ H:c: 1064 2126

ihfþμνihB̄�
6μD

λρB�
6νihuλuρi þ H:c: 901 hB̄6uμhνλDμB�

6νu
T
λi þ H:c: 1065 2127

hfþμνihuλuρihB̄�
6μσνλB

�
6ρi þ H:c: 902 hB̄6uμhνλDνB�

6μu
T
λi þ H:c: 2128

ihfþμνuμihB̄�
6νu

λB�
6λi þ H:c: 903 hB̄6uμhνλDνB�

6λu
T
μi þ H:c: 2129

ihfþμνuλihB̄�
6μuνB

�
6λi þ H:c: 904 hB̄6uμhνλDμνλB�

6
ρuTρi þ H:c: 1066 2130

ihfþμνuλihB̄�
6μuλB

�
6νi þ H:c: 905 hB̄6uμhνλDμν

ρB�
6λu

T
ρi þ H:c: 1067 2131

ihfþμνuλihB̄�
6μu

ρDνλB�
6ρi þ H:c: 906 hB̄6uμhνλDνλ

ρB�
6μu

T
ρi þ H:c: 2132

ihfþμνuλihB̄�
6μu

ρDνρB�
6λi þ H:c: 907 ihB̄6uμhνλσμνDλB�

6
ρuTρi þ H:c: 2133

ihfþμνuλihB̄�
6μu

ρDλρB�
6νi þ H:c: 908 ihB̄6uμhνλσμνDρB�

6λu
T
ρi þ H:c: 2134

hfþμνuλihB̄�
6μu

ρσνλB�
6ρi þ H:c: 909 ihB̄6uμhνλσμρDνB�

6λu
T
ρi þ H:c: 1068 2135

ihB̄�
6
μfþμ

νf−λργ5γνDλB�
6ρi þ H:c: 472 910 ihB̄6uμhνλσνρDμB�

6λu
T
ρi þ H:c: 2136

ihB̄�
6
μfþμ

νf−λργ5γλDνB�
6ρi þ H:c: 473 911 hB̄6uμDμB�

6
νuTλfT−νλi þ H:c: 2137

ihB̄�
6
μfþνλf−μργ5γνDλB�

6ρi þ H:c: 474 912 hB̄6uμDνB�
6μu

TλfT−νλi þ H:c: 2138

ihB̄�
6
μfþνλf−μργ5γνDρB�

6λi þ H:c: 475 913 hB̄6uμDνB�
6
λuT νfT−μλi þ H:c: 2139

ihB̄�
6
μfþμ

νhλργ5γνDλB�
6ρi þ H:c: 476 914 hB̄6uμDνB�

6
λuT λfT−μνi þ H:c: 2140

(Table continued)
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TABLE VIII. (Continued)

On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ
n On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ

n

ihB̄�
6
μfþμ

νhλργ5γλDνB�
6ρi þ H:c: 477 915 ihB̄6uμσμνDλB�

6
ρuT λfT−νρi þ H:c: 2141

ihB̄�
6
μfþνλhμργ5γνDλB�

6ρi þ H:c: 478 916 ihB̄6uμσμνDλB�
6
ρuTρfT−νλi þ H:c: 2142

ihB̄�
6
μfþνλhμργ5γνDρB�

6λi þ H:c: 479 917 ihB̄6uμσνλDμB�
6
ρuT νfT−λρi þ H:c: 2143

ihB̄�
6
μfþνλhνργ5γλDρB�

6μi þ H:c: 480 918 hB̄6f−μνuμuλDνB�
6λi þ H:c: 2144

ihB̄�
6
μfþμ

νγ5γ
λDνB�

6
ρfT−λρi þ H:c: 481 919 hB̄6f−μνuμuλDλB�

6νi þ H:c: 2145
ihB̄�

6
μ∇νfþν

λuργ5γρDλB�
6μi þ H:c: 482 920 hB̄6f−μνuλuμDνB�

6λi þ H:c: 2146

ihB̄�
6
μ∇νfþν

λγ5γ
ρDλB�

6μu
T
ρi 483 921 hB̄6f−μνuλuμDλB�

6νi þ H:c: 2147

ihfþμνihB̄�
6μf−

λργ5γλDνB�
6ρi þ H:c: 484 922 ihB̄6f−μνuλuρσμνDλB�

6ρi þ H:c: 2148

ihfþμνf−μλihB̄�
6
ργ5γνDλB�

6ρi þ H:c: 923 ihB̄6f−μνuλuρσμλDνB�
6ρi þ H:c: 2149

ihfþμνf−μλihB̄�
6
ργ5γλDνB�

6ρi þ H:c: 924 ihB̄6f−μνuλuρσμνDρB�
6λi þ H:c: 2150

ihfþμνhμλihB̄�
6
ργ5γνDλB�

6ρi þ H:c: 925 hB̄6DμB�
6
νihuμuλf−νλi þ H:c: 2151

ihfþμνhμλihB̄�
6
ργ5γλDνB�

6ρi þ H:c: 926 hB̄6DμB�
6
νihuνuλf−μλi þ H:c: 2152 I

ihfþμνhλρihB̄�
6μγ5γνDλB�

6ρi þ H:c: 927 hB̄6DμB�
6
νihuλuμf−νλi þ H:c: 2153

ihfþμνhλρihB̄�
6μγ5γλDνB�

6ρi þ H:c: 928 hB̄6DμB�
6
νihuλuνf−μλi þ H:c: 2154

ih∇μfþμ
νihB̄�

6
λuργ5γρDνB�

6λi 485 929 hB̄6DμB�
6
νihuλuλf−μνi þ H:c: 2155

ih∇μfþμ
νuλihB̄�

6
ργ5γλDνB�

6ρi þ H:c: 930 hB̄6DμB�
6
νihuμuλhνλi þ H:c: 2156

hB̄�
6
μfþμ

νfþν
λB�

6λi 486 I 931 I hB̄6DμB�
6
νihuνuλhμλi þ H:c: 2157

hB̄�
6
μfþνλfþμνB�

6λi 487 932 hB̄6DμB�
6
νihuλuμhνλi þ H:c: 2158

hB̄�
6
μfþνλfþνλB�

6μi 488 933 hB̄6DμνλB�
6
ρihuμuνf−λρi þ H:c: 2159

hB̄�
6
μfþμ

νfþλρDνλB�
6ρi 489 934 hB̄6DμνλB�

6
ρihuμuρhνλi þ H:c: 2160

hB̄�
6
μfþνλfþν

ρDλρB�
6μi 490 935 ihB̄6σ

μνDλB�
6
ρihuμuνf−λρi þ H:c: 2161

ihB̄�
6
μfþμ

νfþλρσνλB�
6ρi 491 936 ihB̄6σ

μνDλB�
6
ρihuμuλf−νρi þ H:c: 2162

hB̄�
6
μfþμ

νB�
6
λfTþνλi þ H:c: 492 I 937 I ihB̄6σ

μνDλB�
6
ρihuμuρf−νλi þ H:c: 2163

hB̄�
6
μfþνλB�

6μf
Tþνλi 493 938 ihB̄6σ

μνDλB�
6
ρihuλuμf−νρi þ H:c: 2164

hB̄�
6
μfþμ

νDν
λB�

6
ρfTþλρi þ H:c: 494 I 939 I ihB̄6σ

μνDλB�
6
ρihuμuνhλρi þ H:c: 2165

hB̄�
6
μfþνλDν

ρB�
6μf

Tþλρi 495 940 ihB̄6σ
μνDλB�

6
ρihuμuλhνρi þ H:c: 2166

ihB̄�
6
μfþμ

νσν
λB�

6
ρfTþλρi þ H:c: 496 941 ihB̄6σ

μνDλB�
6
ρihuμuρhνλi þ H:c: 2167

hB̄�
6
μB�

6μihfþνλfþνλi 497 I 942 I huμuνihB̄6f−μλDνB�
6λi þ H:c: 2168 I

hB̄�
6
μB�

6
νihfþμ

λfþνλi 498 943 huμuνihB̄6f−μλDλB�
6νi þ H:c: 2169 I

hB̄�
6
μDνλB�

6μihfþν
ρfþλρi 499 I 944 I ihuμuνihB̄6f−λρσμλDνB�

6ρi þ H:c: 2170

hB̄�
6
μDνλB�

6
ρihfþμνfþλρi 500 945 ihuμuνihB̄6f−λρσμλDρB�

6νi þ H:c: 2171
hfþμνihB̄�

6μfþν
λB�

6λi þ H:c: 946 huμf−μνihB̄6uλDνB�
6λi þ H:c: 2172

hfþμνihB̄�
6
λfþμνB�

6λi þ H:c: 947 huμf−μνihB̄6uλDλB�
6νi þ H:c: 2173

hfþμνihB̄�
6μfþ

λρDνλB�
6ρi þ H:c: 948 ihuμf−νλihB̄6uρσμνDλB�

6ρi þ H:c: 2174

hfþμνihB̄�
6
λfþμ

ρDνρB�
6λi þ H:c: 949 ihuμf−νλihB̄6uρσμνDρB�

6λi þ H:c: 2175
ihfþμνihB̄�

6μfþ
λρσνλB�

6ρi þ H:c: 501 950 hB̄6uμ∇μf−νλγ5γνB�
6λi þ H:c: 1069 2176

hfþμνihfþμνihB̄�
6
λB�

6λi þ H:c: 951 hB̄6uμ∇νf−μλγ5γνB�
6λi þ H:c: 1070 2177

hfþμνihfþμ
λihB̄�

6νB
�
6λi þ H:c: 952 hB̄6uμ∇νf−νλγ5γμB�

6λi þ H:c: 1071 2178
hfþμνihfþμ

λihB̄�
6
ρDνλB�

6ρi þ H:c: 953 hB̄6uμ∇νf−νλγ5γλB�
6μi þ H:c: 1072 2179

hfþμνihfþλρihB̄�
6μDνλB�

6ρi þ H:c: 954 hB̄6uμ∇νf−λργ5γμDνλB�
6ρi þ H:c: 1073 2180

ihfþμνihfþλρihB̄�
6μσνλB

�
6ρi þ H:c: 955 hB̄6uμ∇νf−λργ5γνDμλB�

6ρi þ H:c: 1074 2181

ihfþμνfþλρihB̄�
6μσνλB

�
6ρi þ H:c: 956 hB̄6uμ∇νf−λργ5γλDμνB�

6ρi þ H:c: 1075 2182

hB̄�
6
μuμuνχþB�

6νi þ H:c: 502 I 957 I hB̄6uμ∇νf−λργ5γλDνρB�
6μi þ H:c: 1076 2183

hB̄�
6
μuνuμχþB�

6νi þ H:c: 503 I 958 hB̄6uμ∇μhνλγ5γνB�
6λi þ H:c: 1077 2184

hB̄�
6
μuνuνχþB�

6μi þ H:c: 504 959 hB̄6uμ∇νhλργ5γμDνλB�
6ρi þ H:c: 1078 2185

hB̄�
6
μuνuλχþDνλB�

6μi þ H:c: 505 960 hB̄6uμ∇νhλργ5γνDμλB�
6ρi þ H:c: 1079 2186

(Table continued)
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TABLE VIII. (Continued)

On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ
n On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ

n

hB̄�
6
μuμuνB�

6νχ
Tþi 506 961 I hB̄6uμ∇νhλργ5γνDλρB�

6μi þ H:c: 1080 2187

hB̄�
6
μuνuμB�

6νχ
Tþi þ H:c: 962 hB̄6uμγ5γμB�

6
ν∇λfT−νλi þ H:c: 1081 2188

hB̄�
6
μuνuνB�

6μχ
Tþi þ H:c: 963 hB̄6uμγ5γνB�

6μ∇λfT−νλi þ H:c: 1082 2189

hB̄�
6
μuνuλDνλB�

6μχ
Tþi þ H:c: 964 hB̄6uμγ5γνB�

6
λ∇νfT−μλi þ H:c: 1083 2190

hB̄�
6
μuμχþuνB�

6νi 507 I 965 I hB̄6uμγ5γνB�
6
λ∇μhT νλi þ H:c: 1084 2191

hB̄�
6
μuνχþuμB�

6νi 508 966 hB̄6f−μνf−μλγ5γνB�
6λi þ H:c: 1085 2192

hB̄�
6
μuνχþuνB�

6μi 509 967 hB̄6f−μνf−μλγ5γλB�
6νi þ H:c: 2193

hB̄�
6
μuνχþuλDνλB�

6μi 510 968 hB̄6f−μνf−λργ5γμDνλB�
6ρi þ H:c: 2194

hB̄�
6
μuμχþB�

6
νuTνi þ H:c: 511 I 969 I hB̄6f−μνhμλγ5γνB�

6λi þ H:c: 1086 2195
hB̄�

6
μuνχþB�

6μu
T
νi þ H:c: 512 970 hB̄6f−μνhμλγ5γλB�

6νi þ H:c: 1087 2196

hB̄�
6
μuνχþB�

6νu
T
μi þ H:c: 513 971 hB̄6f−μνhλργ5γμDνλB�

6ρi þ H:c: 1088 2197

hB̄�
6
μuνχþDν

λB�
6μu

T
λi þ H:c: 514 972 hB̄6f−μνhλργ5γμDλρB�

6νi þ H:c: 1089 2198

hB̄�
6
μB�

6μihuνuνχþi 515 973 I hB̄6f−μνγ5γμB�
6
λfT−νλi þ H:c: 1090 2199

hB̄�
6
μB�

6
νihuμuνχþi 516 974 hB̄6f−μνγ5γμB�

6
λhTνλi þ H:c: 1091 2200

hB̄�
6
μB�

6
νihuνuμχþi þ H:c: 975 hB̄6∇μf−μνuλγ5γνB�

6λi þ H:c: 1092 2201
hB̄�

6
μDνλB�

6μihuνuλχþi 517 976 hB̄6∇μf−μνuλγ5γλB�
6νi þ H:c: 1093 2202

huμuμihB̄�
6
νχþB�

6νi þ H:c: 977 I hB̄6∇μf−νλuνγ5γμB�
6λi þ H:c: 1094 2203

huμuνihB̄�
6μχþB

�
6νi þ H:c: 978 hB̄6hμνf−μλγ5γνB�

6λi þ H:c: 1095 2204

huμuνihB̄�
6
λχþDμνB�

6λi þ H:c: 979 hB̄6hμνhμλγ5γνB�
6λi þ H:c: 1096 2205

huμχþihB̄�
6μu

νB�
6νi þ H:c: 980 I hB̄6hμνhμλγ5γλB�

6νi þ H:c: 1097 2206

huμχþihB̄�
6
νuμB�

6νi þ H:c: 981 hB̄6hμνγ5γμB�
6
λhTνλi þ H:c: 1098 2207

huμχþihB̄�
6
νuλDμλB�

6νi þ H:c: 982 hB̄6∇μhνλuμγ5γνB�
6λi þ H:c: 1099 2208

hχþihB̄�
6
μuμuνB�

6νi þ H:c: 983 I huμ∇μf−νλihB̄6γ5γνB�
6λi þ H:c: 2209

hχþihB̄�
6
μuνuμB�

6νi þ H:c: 984 huμ∇νf−μλihB̄6γ5γνB�
6λi þ H:c: 2210

hχþihB̄�
6
μuνuνB�

6μi þ H:c: 985 huμ∇νf−νλihB̄6γ5γμB�
6λi þ H:c: 2211

hχþihB̄�
6
μuνuλDνλB�

6μi þ H:c: 986 huμ∇νf−νλihB̄6γ5γλB�
6μi þ H:c: 2212

hχþihB̄�
6
μuμB�

6
νuTνi þ H:c: 987 I huμ∇νf−λρihB̄6γ5γμDνλB�

6ρi þ H:c: 2213

hχþihB̄�
6
μuνB�

6μu
T
νi þ H:c: 988 huμ∇νf−λρihB̄6γ5γνDμλB�

6ρi þ H:c: 2214

hχþihB̄�
6
μuνDν

λB�
6μu

T
λi þ H:c: 989 huμ∇νf−λρihB̄6γ5γλDμνB�

6ρi þ H:c: 2215

hB̄�
6
μuν∇λχþγ5γνDλB�

6μi þ H:c: 518 990 huμ∇μhνλihB̄6γ5γνB�
6λi þ H:c: 2216

hB̄�
6
μuν∇λχþγ5γλDνB�

6μi þ H:c: 519 991 huμ∇νhλρihB̄6γ5γμDνλB�
6ρi þ H:c: 2217

hB̄�
6
μf−νλχþγ5γνDλB�

6μi þ H:c: 520 992 hf−μνhμλihB̄6γ5γνB�
6λi þ H:c: 2218

hB̄�
6
μ∇ν∇νχþB�

6μi 521 I 993 I hhμνhμλihB̄6γ5γνB�
6λi þ H:c: 2219

h∇μ∇μχþihB̄�
6
νB�

6νi 522 I 994 I ihB̄6fþμνuμuλγ5γνB�
6λi þ H:c: 1100 2220

ihB̄�
6
μfþμ

νχþB�
6νi þ H:c: 523 995 ihB̄6fþμνuμuλγ5γλB�

6νi þ H:c: 1101 2221
ihB̄�

6
μfþμ

νB�
6νχ

Tþi 524 996 ihB̄6fþμνuλuμγ5γνB�
6λi þ H:c: 1102 2222

ihB̄�
6
μB�

6
νihfþμνχþi 525 997 ihB̄6fþμνuλuμγ5γλB�

6νi þ H:c: 1103 2223
ihfþμνihB̄�

6μχþB
�
6νi 526 998 ihB̄6fþμνuλuλγ5γμB�

6νi þ H:c: 1104 2224

ihfþμνihχþihB̄�
6μB

�
6νi 527 999 ihB̄6fþμνuλuργ5γμDνλB�

6ρi þ H:c: 1105 2225

ihχþihB̄�
6
μfþμ

νB�
6νi þ H:c: 1000 ihB̄6fþμνuλuργ5γμDνρB�

6λi þ H:c: 1106 2226
hB̄�

6
μχ2þB�

6μi 528 1001 ihB̄6fþμνuλuργ5γμDλρB�
6νi þ H:c: 1107 2227

hB̄�
6
μχþB�

6μχ
Tþi 529 1002 ihB̄6fþμνuλuργ5γλDμρB�

6νi þ H:c: 1108 2228

hB̄�
6
μB�

6μihχ2þi 530 I 1003 I ihB̄6fþμνuλuργ5γρDμλB�
6νi þ H:c: 1109 2229

hχþihB̄�
6
μχþB�

6μi þ H:c: 1004 ihB̄6fþμνuμγ5γνB�
6
λuT λi þ H:c: 1110 2230

hχþihχþihB̄�
6
μB�

6μi þ H:c: 1005 ihB̄6fþμνuμγ5γλB�
6νu

T
λi þ H:c: 1111 2231

ihB̄�
6
μuνuλχ−γ5γνDλB�

6μi þ H:c: 531 1006 ihB̄6fþμνuλγ5γμB�
6νu

T
λi þ H:c: 1112 2232

(Table continued)
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TABLE VIII. (Continued)

On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ
n On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ

n

ihB̄�
6
μuνuλχ−γ5γλDνB�

6μi þ H:c: 1007 ihB̄6fþμνuλγ5γμB�
6λu

T
νi þ H:c: 1113 2233

ihB̄�
6
μuνuλγ5γνDλB�

6μχ
T
−i þ H:c: 532 1008 ihB̄6fþμνuλγ5γλB�

6μu
T
νi þ H:c: 1114 2234

ihB̄�
6
μuνχ−uλγ5γνDλB�

6μi þ H:c: 533 1009 ihB̄6fþμνuλγ5γμDνλB�
6
ρuTρi þ H:c: 1115 2235

ihB̄�
6
μuνχ−γ5γνDλB�

6μu
T
λi þ H:c: 534 1010 ihB̄6fþμνuλγ5γμDν

ρB�
6λu

T
ρi þ H:c: 1116 2236

ihB̄�
6
μuνχ−γ5γλDνB�

6μu
T
λi þ H:c: 535 1011 ihB̄6fþμνuλγ5γμDλ

ρB�
6νu

T
ρi þ H:c: 1117 2237

ihB̄�
6
μγ5γ

νDλB�
6μihuνuλχ−i þ H:c: 1012 ihB̄6fþμνuλγ5γλDμ

ρB�
6νu

T
ρi þ H:c: 1118 2238

ihχ−ihB̄�
6
μuνuλγ5γνDλB�

6μi þ H:c: 1013 ihB̄6fþμνuλγ5γρDμλB�
6νu

T
ρi þ H:c: 2239

ihB̄�
6
μuμ∇νχ−B�

6νi þ H:c: 536 I 1014 I ihB̄6fþμνγ5γμB�
6νu

TλuT λi þ H:c: 2240
ihB̄�

6
μuν∇μχ−B�

6νi þ H:c: 537 1015 ihB̄6fþμνγ5γμB�
6
λuTνuT λi þ H:c: 1119 2241

ihB̄�
6
μuν∇νχ−B�

6μi þ H:c: 538 I 1016 I ihB̄6fþμνγ5γμB�
6
λuT λuTνi þ H:c: 2242

ihB̄�
6
μuν∇λχ−DνλB�

6μi þ H:c: 539 1017 ihB̄6fþμνγ5γ
λB�

6μu
T
νuT λi þ H:c: 1120 2243

ihB̄�
6
μuνB�

6μ∇νχ
T
−i 540 I 1018 I ihB̄6fþμνγ5γ

λB�
6μu

T
λuTνi þ H:c: 2244

ihB̄�
6
μB�

6μihuν∇νχ−i 541 I 1019 I ihB̄6fþμνγ5γμDν
λB�

6
ρuT λuTρi þ H:c: 1121 2245

ihB̄�
6
μB�

6
νihuμ∇νχ−i þ H:c: 1020 ihB̄6fþμνγ5γμDν

λB�
6
ρuTρuT λi þ H:c: 2246

ihB̄�
6
μDνλB�

6μihuν∇λχ−i þ H:c: 1021 ihB̄6fþμνγ5γμDλρB�
6νu

T
λuTρi þ H:c: 2247

ih∇μχ−ihB̄�
6
νuμB�

6νi þ H:c: 1022 I ihB̄6fþμνγ5γ
λDμ

ρB�
6νu

T
λuTρi þ H:c: 1122 2248

hB̄�
6
μfþνλχ−γ5γνDλB�

6μi þ H:c: 542 1023 ihB̄6fþμνγ5γ
λDμ

ρB�
6νu

T
ρuT λi þ H:c: 2249

hB̄�
6
μfþνλγ5γνDλB�

6μχ
T
−i 543 1024 ihB̄6uμfþμ

νuλγ5γνB�
6λi þ H:c: 1123 2250

hfþμνihB̄�
6
λχ−γ5γμDνB�

6λi 544 1025 ihB̄6uμfþμ
νuλγ5γλB�

6νi þ H:c: 1124 2251
hfþμνihχ−ihB̄�

6
λγ5γμDνB�

6λi 545 1026 ihB̄6uμfþνλuμγ5γνB�
6λi þ H:c: 1125 2252

hfþμνχ−ihB̄�
6
λγ5γμDνB�

6λi 546 1027 ihB̄6uμfþνλuνγ5γμB�
6λi þ H:c: 1126 2253

hχ−ihB̄�
6
μfþνλγ5γνDλB�

6μi þ H:c: 1028 ihB̄6uμfþνλuνγ5γλB�
6μi þ H:c: 1127 2254

hB̄�
6
μχ2−B�

6μi 547 1029 ihB̄6uμfþνλuργ5γμDνρB�
6λi þ H:c: 1128 2255

hB̄�
6
μχ−B�

6μχ
T
−i 548 I 1030 I ihB̄6uμfþνλuργ5γνDμλB�

6ρi þ H:c: 1129 2256

hχ−ihB̄�
6
μχ−B�

6μi 549 1031 I ihB̄6uμfþνλuργ5γνDμρB�
6λi þ H:c: 1130 2257

hχ−ihχ−ihB̄�
6
μB�

6μi þ H:c: 1032 ihB̄6uμfþνλuργ5γνDλρB�
6μi þ H:c: 1131 2258

hB̄�
6
μB�

6
νihFLμ

λFLνλi þ P. 550 I 1033 I ihB̄6uμfþνλuργ5γρDμνB�
6λi þ H:c: 1132 2259

hB̄�
6
μB�

6μihFL
νλFLνλi þ P. 551 1034 ihB̄6uμfþμ

νγ5γνB�
6
λuT λi þ H:c: 1133 2260

hB̄�
6
μDνλB�

6
ρihFLμνFLλρi þ P. 552 I 1035 I ihB̄6uμfþμ

νγ5γ
λB�

6νu
T
λi þ H:c: 1134 2261

hB̄�
6
μDνλB�

6μihFLν
ρFLλρi þ P. 553 1036 ihB̄6uμfþνλγ5γμB�

6νu
T
λi þ H:c: 1135 2262

ihFL
μνFL

λρihB̄�
6μσνλB

�
6ρi þ P. 554 1037 ihB̄6uμfþνλγ5γνB�

6μu
T
λi þ H:c: 1136 2263

hFL
μνihFLμ

λihB̄�
6νB

�
6λi þ P. 555 I ihB̄6uμfþνλγ5γνB�

6λu
T
μi þ H:c: 1137 2264

hFL
μνihFLμνihB̄�

6
λB�

6λi þ P. 556 ihB̄6uμfþνλγ5γνDμλB�
6
ρuTρi þ H:c: 1138 2265

hFL
μνihFL

λρihB̄�
6μDνλB�

6ρi þ P. 557 I ihB̄6uμfþνλγ5γνDμ
ρB�

6λu
T
ρi þ H:c: 1139 2266

hFL
μνihFLμ

λihB̄�
6
ρDνλB�

6ρi þ P. 558 ihB̄6uμfþνλγ5γνDλ
ρB�

6μu
T
ρi þ H:c: 1140 2267

ihFL
μνihFL

λρihB̄�
6μσνλB

�
6ρi þ P. 559 ihB̄6uμuμfþνλγ5γνB�

6λi þ H:c: 2268

hB̄�
6
μB�

6μihχχ†i 560 1038 ihB̄6uμuνfþμ
λγ5γνB�

6λi þ H:c: 2269

hB̄�
6
μ det χB�

6μi þ H:c: 561 ihB̄6uμuνfþμ
λγ5γλB�

6νi þ H:c: 2270

hB̄3̄u
μuμuνuνB6i þ H:c: 1039 ihB̄6uμuνfþν

λγ5γμB�
6λi þ H:c: 2271

hB̄3̄u
μuνuμuνB6i þ H:c: 1040 ihB̄6uμuνfþν

λγ5γλB�
6μi þ H:c: 2272

hB̄3̄u
μuνuνuμB6i þ H:c: 1041 ihB̄6uμuνfþλργ5γλDμνB�

6ρi þ H:c: 2273

hB̄3̄u
μuμuνuλDνλB6i þ H:c: 1042 ihB̄6uμuνfþλργ5γλDμρB�

6νi þ H:c: 2274
hB̄3̄u

μuνuμuλDνλB6i þ H:c: 562 1043 ihB̄6uμuνfþλργ5γλDνρB�
6μi þ H:c: 2275

hB̄3̄u
μuνuνuλDμλB6i þ H:c: 1044 ihB̄6γ5γ

μB�
6
νihfþμνuλuλi þ H:c: 1141 2276

hB̄3̄u
μuνuλuμDνλB6i þ H:c: 1045 ihB̄6γ5γ

μB�
6
νihfþμ

λuνuλi þ H:c: 1142 2277
hB̄3̄u

μuνuλuνDμλB6i þ H:c: 1046 ihB̄6γ5γ
μB�

6
νihfþμ

λuλuνi þ H:c: 2278

(Table continued)
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TABLE VIII. (Continued)

On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ
n On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ

n

hB̄3̄u
μuνuλuλDμνB6i þ H:c: 1047 ihB̄6γ5γ

μB�
6
νihfþν

λuμuλi þ H:c: 1143 2279
hB̄3̄u

μuνuλuρDμνλρB6i þ H:c: 1048 ihB̄6γ5γ
μB�

6
νihfþν

λuλuμi þ H:c: 2280
ihB̄3̄u

μuμuνuλσνλB6i þ H:c: 563 I 1049 I ihB̄6γ5γ
μDνλB�

6
ρihfþμνuλuρi þ H:c: 1144 2281

ihB̄3̄u
μuνuμuλσνλB6i þ H:c: 564 I 1050 I ihB̄6γ5γ

μDνλB�
6
ρihfþμνuρuλi þ H:c: 2282

ihB̄3̄u
μuνuνuλσμλB6i þ H:c: 1051 I ihB̄6γ5γ

μDνλB�
6
ρihfþμρuνuλi þ H:c: 1145 2283

ihB̄3̄u
μuνuλuμσνλB6i þ H:c: 1052 I ihB̄6γ5γ

μDνλB�
6
ρihfþνρuμuλi þ H:c: 1146 2284

ihB̄3̄u
μuνuλuνσμλB6i þ H:c: 1053 I ihB̄6γ5γ

μDνλB�
6
ρihfþνρuλuμi þ H:c: 2285

ihB̄3̄u
μuνuλuλσμνB6i þ H:c: 1054 I ihfþμνihB̄6uμuλγ5γνB�

6λi þ H:c: 2286
ihB̄3̄u

μuνuλuρσμνDλρB6i þ H:c: 565 I 1055 I ihfþμνihB̄6uμuλγ5γλB�
6νi þ H:c: 2287

ihB̄3̄u
μuνuλuρσμλDνρB6i þ H:c: 566 I 1056 I ihfþμνihB̄6uλuμγ5γνB�

6λi þ H:c: 2288
ihB̄3̄u

μuνuλuρσμρDνλB6i þ H:c: 1057 I ihfþμνihB̄6uλuμγ5γλB�
6νi þ H:c: 2289

ihB̄3̄u
μuνuλuρσνλDμρB6i þ H:c: 1058 I ihfþμνihB̄6uλuλγ5γμB�

6νi þ H:c: 2290
ihB̄3̄u

μuνuλuρσνρDμλB6i þ H:c: 1059 I ihfþμνihB̄6uλuργ5γμDνλB�
6ρi þ H:c: 2291

ihB̄3̄u
μuνuλuρσλρDμνB6i þ H:c: 1060 I ihfþμνihB̄6uλuργ5γμDνρB�

6λi þ H:c: 2292
hB̄3̄u

μuμuνB6uT νi þ H:c: 1061 ihfþμνihB̄6uλuργ5γμDλρB�
6νi þ H:c: 2293

hB̄3̄u
μuνuμB6uT νi þ H:c: 1062 ihfþμνihB̄6uλuργ5γλDμρB�

6νi þ H:c: 2294
hB̄3̄u

μuνuνB6uTμi þ H:c: 1063 ihfþμνihB̄6uλuργ5γρDμλB�
6νi þ H:c: 2295

hB̄3̄u
μuμuνDν

λB6uT λi þ H:c: 1064 ihfþμνihB̄6uμγ5γνB�
6
λuT λi þ H:c: 2296

hB̄3̄u
μuνuμDν

λB6uT λi þ H:c: 567 1065 ihfþμνihB̄6uμγ5γλB�
6νu

T
λi þ H:c: 2297

hB̄3̄u
μuνuνDμ

λB6uT λi þ H:c: 1066 ihfþμνihB̄6uλγ5γμB�
6νu

T
λi þ H:c: 2298

hB̄3̄u
μuνuλDμνB6uT λi þ H:c: 1067 ihfþμνihB̄6uλγ5γμDνλB�

6
ρuTρi þ H:c: 2299

hB̄3̄u
μuνuλDμλB6uTνi þ H:c: 1068 ihfþμνihB̄6uλγ5γμDλ

ρB�
6νu

T
ρi þ H:c: 2300

hB̄3̄u
μuνuλDνλB6uTμi þ H:c: 1069 ihfþμνihB̄6uλγ5γλDμ

ρB�
6νu

T
ρi þ H:c: 2301

hB̄3̄u
μuνuλDμνλ

ρB6uTρi þ H:c: 1070 ihfþμνihuμuλihB̄6γ5γνB�
6λi þ H:c: 2302

ihB̄3̄u
μuμuνσνλB6uT λi þ H:c: 568 I 1071 I ihfþμνihuμuλihB̄6γ5γλB�

6νi þ H:c: 2303
ihB̄3̄u

μuνuμσνλB6uT λi þ H:c: 569 I 1072 I ihfþμνihuλuλihB̄6γ5γμB�
6νi þ H:c: 2304

ihB̄3̄u
μuνuνσμλB6uT λi þ H:c: 1073 I ihfþμνihuλuρihB̄6γ5γμDνλB�

6ρi þ H:c: 2305

ihB̄3̄u
μuνuλσμνB6uT λi þ H:c: 1074 I ihfþμνihuλuρihB̄6γ5γμDλρB�

6νi þ H:c: 2306
ihB̄3̄u

μuνuλσμλB6uT νi þ H:c: 1075 I ihfþμνihuλuρihB̄6γ5γλDμρB�
6νi þ H:c: 2307

ihB̄3̄u
μuνuλσνλB6uTμi þ H:c: 1076 I ihfþμνuμihB̄6uλγ5γνB�

6λi þ H:c: 2308
ihB̄3̄u

μuνuλσμνDλ
ρB6uTρi þ H:c: 570 I 1077 I ihfþμνuμihB̄6uλγ5γλB�

6νi þ H:c: 2309
ihB̄3̄u

μuνuλσμλDν
ρB6uTρi þ H:c: 1078 I ihfþμνuλihB̄6uμγ5γνB�

6λi þ H:c: 2310
ihB̄3̄u

μuνuλσμρDνλB6uTρi þ H:c: 571 I 1079 I ihfþμνuλihB̄6uμγ5γλB�
6νi þ H:c: 2311

ihB̄3̄u
μuνuλσνλDμ

ρB6uTρi þ H:c: 1080 I ihfþμνuλihB̄6uλγ5γμB�
6νi þ H:c: 2312

ihB̄3̄u
μuνuλσνρDμλB6uTρi þ H:c: 1081 I ihfþμνuλihB̄6uργ5γμDνλB�

6ρi þ H:c: 2313

ihB̄3̄u
μuνuλσλρDμνB6uTρi þ H:c: 1082 I ihfþμνuλihB̄6uργ5γμDνρB�

6λi þ H:c: 2314
hB̄3̄u

μuμDνλB6uT νuT λi þ H:c: 1083 ihfþμνuλihB̄6uργ5γμDλρB�
6νi þ H:c: 2315

hB̄3̄u
μuνDμ

λB6uT λuTνi þ H:c: 1084 ihfþμνuλihB̄6uργ5γλDμρB�
6νi þ H:c: 2316

ihB̄3̄u
μuμσνλB6uTνuT λi þ H:c: 1085 I ihfþμνuλihB̄6uργ5γρDμλB�

6νi þ H:c: 2317
ihB̄3̄u

μuνσμλB6uTνuT λi þ H:c: 572 I 1086 I ihB̄6fþμνf−μλDνB�
6λi þ H:c: 1147 2318

ihB̄3̄u
μuνσμλB6uT λuTνi þ H:c: 1087 I ihB̄6fþμνf−μλDλB�

6νi þ H:c: 1148 2319
ihB̄3̄u

μuνσνλB6uT λuTμi þ H:c: 1088 I hB̄6fþμνf−λρσμνDλB�
6ρi þ H:c: 1149 2320

ihB̄3̄u
μuνσμνDλρB6uT λuTρi þ H:c: 1089 I hB̄6fþμνf−λρσμλDνB�

6ρi þ H:c: 1150 2321

ihB̄3̄u
μuνσμλDν

ρB6uT λuTρi þ H:c: 573 I 1090 I ihB̄6fþμνhμλDνB�
6λi þ H:c: 1151 2322

ihB̄3̄u
μuνσμλDν

ρB6uTρuT λi þ H:c: 1091 I ihB̄6fþμνhμλDλB�
6νi þ H:c: 1152 2323

ihB̄3̄u
μuνσνλDμ

ρB6uT λuTρi þ H:c: 1092 I ihB̄6fþμνhλρDμλρB�
6νi þ H:c: 1153 2324

hB̄3̄u
μDμ

νB6ihuνuλuλi þ H:c: 1093 hB̄6fþμνhλρσμνDλB�
6ρi þ H:c: 1154 2325

hB̄3̄B6ihuμuμihuνuνi þ H:c: 1094 hB̄6fþμνhλρσμλDνB�
6ρi þ H:c: 1155 2326

(Table continued)
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TABLE VIII. (Continued)

On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ
n On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ

n

hB̄3̄B6ihuμuνihuμuνi þ H:c: 1095 ihB̄6fþμνDμB�
6
λfT−νλi þ H:c: 1156 2327

hB̄3̄D
μνB6ihuμuνihuλuλi þ H:c: 1096 ihB̄6fþμνDλB�

6μf
T
−νλi þ H:c: 1157 2328

hB̄3̄D
μνB6ihuμuλihuνuλi þ H:c: 1097 hB̄6fþμνσμ

λDνB�
6
ρfT−λρi þ H:c: 1158 2329

hB̄3̄D
μνλρB6ihuμuνihuλuρi þ H:c: 1098 ihB̄6∇μfþμ

νuλDνB�
6λi þ H:c: 1159 2330

ihuμuμihB̄3̄u
νuλσνλB6i þ H:c: 1099 I ihB̄6∇μfþμ

νuλDλB�
6νi þ H:c: 1160 2331

ihuμuνihB̄3̄uμu
λσνλB6i þ H:c: 1100 I ihB̄6∇μfþμ

νDνB�
6
λuT λi þ H:c: 1161 2332

ihuμuνihB̄3̄u
λuρσμλDνρB6i þ H:c: 1101 I ihB̄6∇μfþμ

νDλB�
6νu

T
λi þ H:c: 1162 2333

ihuμuνihB̄3̄u
λuρσμρDνλB6i þ H:c: 1102 I ihB̄6uμ∇μfþνλDνB�

6λi þ H:c: 1163 2334
ihuμuμihB̄3̄u

νσν
λB6uT λi þ H:c: 1103 I ihB̄6uμ∇νfþμ

λDνB�
6λi þ H:c: 1164 2335

ihuμuνihB̄3̄u
λσμλDν

ρB6uTρi þ H:c: 1104 I ihB̄6uμ∇νfþν
λDμB�

6λi þ H:c: 1165 2336
hB̄3̄u

μuμf−νλγ5γνDλB6i þ H:c: 574 I 1105 I ihB̄6uμ∇νfþν
λDλB�

6μi þ H:c: 1166 2337

hB̄3̄u
μuνf−μλγ5γνDλB6i þ H:c: 575 I 1106 I hB̄6uμ∇νfþλρσμνDλB�

6ρi þ H:c: 1167 2338

hB̄3̄u
μuνf−μλγ5γλDνB6i þ H:c: 576 I 1107 I hB̄6uμ∇νfþλρσμλDνB�

6ρi þ H:c: 1168 2339

hB̄3̄u
μuνf−νλγ5γμDλB6i þ H:c: 577 I 1108 I hB̄6uμ∇νfþλρσνλDμB�

6ρi þ H:c: 1169 2340

hB̄3̄u
μuνf−νλγ5γλDμB6i þ H:c: 578 I 1109 I ihB̄6f−μνfþμ

λDνB�
6λi þ H:c: 1170 2341

hB̄3̄u
μuνf−λργ5γλDμνρB6i þ H:c: 579 I 1110 I ihB̄6f−μνfþμ

λDλB�
6νi þ H:c: 1171 2342

hB̄3̄u
μuμhνλγ5γνDλB6i þ H:c: 1111 I ihB̄6DμB�

6
νihfþμ

λf−νλi þ H:c: 1172 2343
hB̄3̄u

μuνhμλγ5γνDλB6i þ H:c: 580 I 1112 I ihB̄6DμB�
6
νihfþν

λf−μλi þ H:c: 1173 2344
hB̄3̄u

μuνhμλγ5γλDνB6i þ H:c: 581 I 1113 I ihB̄6DμB�
6
νihfþμ

λhνλi þ H:c: 2345
hB̄3̄u

μuνhνλγ5γμDλB6i þ H:c: 1114 I ihB̄6DμB�
6
νihfþν

λhμλi þ H:c: 2346
hB̄3̄u

μuνhνλγ5γλDμB6i þ H:c: 582 I 1115 I ihB̄6DμB�
6
νih∇λfþμλuνi þ H:c: 1174 2347

hB̄3̄u
μuνhλργ5γμDνλρB6i þ H:c: 583 I 1116 I ihB̄6DμB�

6
νih∇λfþνλuμi þ H:c: 1175 2348

hB̄3̄u
μuνhλργ5γνDμλρB6i þ H:c: 1117 I ihB̄6DμνλB�

6
ρihfþμρhνλi þ H:c: 2349

hB̄3̄u
μuνhλργ5γλDμνρB6i þ H:c: 1118 I ihfþμνihB̄6f−μλDνB�

6λi þ H:c: 2350
hB̄3̄u

μuμγ5γνDλB6fT−νλi þ H:c: 1119 I ihfþμνihB̄6f−μλDλB�
6νi þ H:c: 2351

hB̄3̄u
μuνγ5γμDλB6fT−νλi þ H:c: 584 I 1120 I hfþμνihB̄6f−λρσμλDνB�

6ρi þ H:c: 1176 2352

hB̄3̄u
μuνγ5γνDλB6fT−μλi þ H:c: 1121 I hfþμνf−λρihB̄6σμνDλB�

6ρi þ H:c: 2353

hB̄3̄u
μuνγ5γλDμB6fT−νλi þ H:c: 585 I 1122 I hfþμνf−λρihB̄6σμλDνB�

6ρi þ H:c: 2354

hB̄3̄u
μuνγ5γλDνB6fT−μλi þ H:c: 1123 I hfþμνhλρihB̄6σμνDλB�

6ρi þ H:c: 2355

hB̄3̄u
μuνγ5γλDμB6hTνλi þ H:c: 586 I 1124 I hfþμνhλρihB̄6σμλDνB�

6ρi þ H:c: 2356

hB̄3̄u
μuνγ5γλDνB6hTμλi þ H:c: 1125 I ih∇μfþμ

νihB̄6uλDνB�
6λi þ H:c: 2357

hB̄3̄u
μuνγ5γλDμν

ρB6fT−λρi þ H:c: 1126 I ih∇μfþμ
νihB̄6uλDλB�

6νi þ H:c: 2358
hB̄3̄u

μf−μνuλγ5γνDλB6i þ H:c: 587 I 1127 I ihB̄6∇μ∇μfþνλγ5γνB�
6λi þ H:c: 1177 2359

hB̄3̄u
μf−μνuλγ5γλDνB6i þ H:c: 588 I 1128 I ih∇μ∇μfþνλihB̄6γ5γνB�

6λi þ H:c: 2360
hB̄3̄u

μf−νλuμγ5γνDλB6i þ H:c: 589 I 1129 I hB̄6fþμνfþμ
λγ5γνB�

6λi þ H:c: 1178 2361
hB̄3̄u

μf−νλuνγ5γμDλB6i þ H:c: 1130 I hB̄6fþμνfþμ
λγ5γλB�

6νi þ H:c: 1179 2362
hB̄3̄u

μf−νλuνγ5γλDμB6i þ H:c: 1131 I hB̄6fþμνfþλργ5γμDνλB�
6ρi þ H:c: 1180 2363

hB̄3̄u
μf−νλuργ5γνDμλρB6i þ H:c: 590 I 1132 I hB̄6fþμνγ5γμB�

6
λfTþνλi þ H:c: 1181 2364

hB̄3̄u
μf−μνγ5γνDλB6uT λi þ H:c: 591 I 1133 I hB̄6fþμνγ5γμDν

λB�
6
ρfTþλρi þ H:c: 1182 2365

hB̄3̄u
μf−μνγ5γλDνB6uT λi þ H:c: 592 I 1134 I hfþμνihB̄6fþμ

λγ5γνB�
6λi þ H:c: 1183 2366

hB̄3̄u
μf−νλγ5γμDνB6uT λi þ H:c: 593 I 1135 I hfþμνihB̄6fþμ

λγ5γλB�
6νi þ H:c: 1184 2367

hB̄3̄u
μf−νλγ5γνDμB6uT λi þ H:c: 594 I 1136 I hfþμνihB̄6fþλργ5γμDνλB�

6ρi þ H:c: 1185 2368

hB̄3̄u
μf−νλγ5γνDλB6uTμi þ H:c: 595 I 1137 I hfþμνihB̄6fþλργ5γλDμρB�

6νi þ H:c: 1186 2369
hB̄3̄u

μf−νλγ5γνDμλ
ρB6uTρi þ H:c: 596 I 1138 I hfþμνihfþμ

λihB̄6γ5γνB�
6λi þ H:c: 2370

hB̄3̄u
μhμνuλγ5γνDλB6i þ H:c: 597 I 1139 I hfþμνihfþλρihB̄6γ5γμDνλB�

6ρi þ H:c: 2371

hB̄3̄u
μhμνuλγ5γλDνB6i þ H:c: 1140 I hfþμνfþμ

λihB̄6γ5γνB�
6λi þ H:c: 2372

hB̄3̄u
μhνλuμγ5γνDλB6i þ H:c: 1141 I hfþμνfþλρihB̄6γ5γμDνλB�

6ρi þ H:c: 2373

(Table continued)
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TABLE VIII. (Continued)

On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ
n On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ

n

hB̄3̄u
μhνλuνγ5γμDλB6i þ H:c: 1142 I hB̄6uμuνχþγ5γμB�

6νi þ H:c: 1187 2374
hB̄3̄u

μhνλuνγ5γλDμB6i þ H:c: 1143 I hB̄6uμuνχþγ5γνB�
6μi þ H:c: 1188 2375

hB̄3̄u
μhνλuργ5γμDνλρB6i þ H:c: 1144 I hB̄6uμuνγ5γμB�

6νχ
Tþi þ H:c: 1189 2376

hB̄3̄u
μhνλuργ5γνDμλρB6i þ H:c: 1145 I hB̄6uμuνγ5γνB�

6μχ
Tþi þ H:c: 2377

hB̄3̄u
μhνλuργ5γρDμνλB6i þ H:c: 1146 I hB̄6uμχþuνγ5γμB�

6νi þ H:c: 1190 2378
hB̄3̄u

μhμνγ5γνDλB6uT λi þ H:c: 598 I 1147 I hB̄6uμχþuνγ5γνB�
6μi þ H:c: 1191 2379

hB̄3̄u
μhμνγ5γλDνB6uT λi þ H:c: 599 I 1148 I hB̄6uμχþγ5γμB�

6
νuT νi þ H:c: 1192 2380

hB̄3̄u
μhνλγ5γμDνB6uT λi þ H:c: 600 I 1149 I hB̄6uμχþγ5γνB�

6μu
T
νi þ H:c: 1193 2381

hB̄3̄u
μhνλγ5γνDμB6uT λi þ H:c: 601 I 1150 I hB̄6uμγ5γμB�

6
νuTνχTþi þ H:c: 1194 2382

hB̄3̄u
μhνλγ5γνDλB6uTμi þ H:c: 1151 I hB̄6uμγ5γνB�

6μu
T
νχ

Tþi þ H:c: 1195 2383

hB̄3̄u
μhνλγ5γμDνλ

ρB6uTρi þ H:c: 602 I 1152 I hB̄6χþuμuνγ5γμB�
6νi þ H:c: 2384

hB̄3̄u
μhνλγ5γνDμλ

ρB6uTρi þ H:c: 1153 I hB̄6χþuμuνγ5γνB�
6μi þ H:c: 2385

hB̄3̄u
μhνλγ5γρDμνλB6uTρi þ H:c: 603 I 1154 I hB̄6γ5γ

μB�
6
νihuμuνχþi þ H:c: 1196 2386

hB̄3̄u
μγ5γμDνB6uTλfT−νλi þ H:c: 1155 I hB̄6γ5γ

μB�
6
νihuνuμχþi þ H:c: 2387

hB̄3̄u
μγ5γ

νDμB6uTλfT−νλi þ H:c: 1156 I huμuνihB̄6χþγ5γμB�
6νi þ H:c: 2388

hB̄3̄u
μγ5γ

νDλB6uTμfT−νλi þ H:c: 1157 I huμχþihB̄6uνγ5γμB�
6νi þ H:c: 2389

hB̄3̄u
μγ5γ

νDλB6uTνfT−μλi þ H:c: 1158 I huμχþihB̄6uνγ5γνB�
6μi þ H:c: 2390

hB̄3̄u
μγ5γ

νDλB6uT λfT−μνi þ H:c: 1159 I hχþihB̄6uμuνγ5γμB�
6νi þ H:c: 2391

hB̄3̄u
μγ5γ

νDμB6uTλhTνλi þ H:c: 1160 I hχþihB̄6uμuνγ5γνB�
6μi þ H:c: 2392

hB̄3̄u
μγ5γ

νDλB6uT λhTμνi þ H:c: 1161 I hχþihB̄6uμγ5γμB�
6
νuTνi þ H:c: 2393

hB̄3̄u
μγ5γ

νDμ
λρB6uT λfT−νρi þ H:c: 1162 I hB̄6uμ∇νχþDμB�

6νi þ H:c: 1197 2394
hB̄3̄f−

μνuμuλγ5γνDλB6i þ H:c: 1163 I hB̄6uμ∇νχþDνB�
6μi þ H:c: 1198 2395

hB̄3̄f−
μνuμuλγ5γλDνB6i þ H:c: 1164 I hB̄6χþf−μνDμB�

6νi þ H:c: 1199 2396
hB̄3̄f−

μνuλuμγ5γνDλB6i þ H:c: 1165 I hB̄6χþhμνDμB�
6νi þ H:c: 1200 2397

hB̄3̄f−
μνuλuμγ5γλDνB6i þ H:c: 1166 I hB̄6DμB�

6
νihuμ∇νχþi þ H:c: 2398

hB̄3̄f−
μνuλuλγ5γμDνB6i þ H:c: 1167 I hB̄6DμB�

6
νihuν∇μχþi þ H:c: 2399

hB̄3̄f−
μνuλuργ5γμDνλρB6i þ H:c: 1168 I ihB̄6fþμνχþγ5γμB�

6νi þ H:c: 1201 2400
hB̄3̄h

μνuμuλγ5γνDλB6i þ H:c: 1169 I ihB̄6fþμνγ5γμB�
6νχ

Tþi þ H:c: 1202 2401
hB̄3̄h

μνuλuμγ5γνDλB6i þ H:c: 1170 I ihB̄6χþfþμνγ5γμB�
6νi þ H:c: 1203 2402

hB̄3̄γ5γ
μDνB6ihuμuλf−νλi þ H:c: 1171 I ihfþμνihB̄6χþγ5γμB�

6νi þ H:c: 1204 2403
hB̄3̄γ5γ

μDνB6ihuνuλf−μλi þ H:c: 1172 I ihfþμνihχþihB̄6γ5γμB�
6νi þ H:c: 1205 2404

hB̄3̄γ5γ
μDνB6ihuλuμf−νλi þ H:c: 1173 I ihfþμνχþihB̄6γ5γμB�

6νi þ H:c: 1206 2405
hB̄3̄γ5γ

μDνB6ihuλuνf−μλi þ H:c: 1174 I ihχþihB̄6fþμνγ5γμB�
6νi þ H:c: 2406

hB̄3̄γ5γ
μDνB6ihuλuλf−μνi þ H:c: 1175 I ihB̄6uμuνχ−DμB�

6νi þ H:c: 1207 2407
hB̄3̄γ5γ

μDνB6ihuμuλhνλi þ H:c: 1176 I ihB̄6uμuνχ−DνB�
6μi þ H:c: 1208 2408

hB̄3̄γ5γ
μDνB6ihuνuλhμλi þ H:c: 1177 I ihB̄6uμuνDμB�

6νχ
T
−i þ H:c: 1209 2409

hB̄3̄γ5γ
μDνB6ihuλuμhνλi þ H:c: 1178 I ihB̄6uμuνDνB�

6μχ
T
−i þ H:c: 2410

hB̄3̄γ5γ
μDνB6ihuλuνhμλi þ H:c: 1179 I ihB̄6uμχ−uνDμB�

6νi þ H:c: 1210 2411
hB̄3̄γ5γ

μDνλρB6ihuνuλf−μρi þ H:c: 1180 I ihB̄6uμχ−uνDνB�
6μi þ H:c: 1211 2412

hB̄3̄γ5γ
μDνλρB6ihuμuνhλρi þ H:c: 1181 I ihB̄6uμχ−DμB�

6
νuT νi þ H:c: 1212 2413

hB̄3̄γ5γ
μDνλρB6ihuνuμhλρi þ H:c: 1182 I ihB̄6uμχ−DνB�

6μu
T
νi þ H:c: 1213 2414

huμuμihB̄3̄f−
νλγ5γνDλB6i þ H:c: 1183 I ihB̄6uμDμB�

6
νuTνχT−i þ H:c: 1214 2415

huμuνihB̄3̄f−μ
λγ5γνDλB6i þ H:c: 1184 I ihB̄6uμDνB�

6μu
T
νχ

T
−i þ H:c: 1215 2416

huμuνihB̄3̄f−μ
λγ5γλDνB6i þ H:c: 1185 I ihB̄6χ−uμuνDμB�

6νi þ H:c: 2417
huμuνihB̄3̄f−

λργ5γλDμνρB6i þ H:c: 1186 I ihB̄6χ−uμuνDνB�
6μi þ H:c: 2418

huμuνihB̄3̄hμ
λγ5γλDνB6i þ H:c: 1187 I ihB̄6DμB�

6
νihuμuνχ−i þ H:c: 1216 2419

huμf−μνihB̄3̄u
λγ5γνDλB6i þ H:c: 1188 I ihB̄6DμB�

6
νihuνuμχ−i þ H:c: 2420

(Table continued)
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TABLE VIII. (Continued)

On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ
n On SUð2Þ ẽð4Þn SUð3Þ Ẽð4Þ

n

huμf−μνihB̄3̄u
λγ5γλDνB6i þ H:c: 1189 I ihuμuνihB̄6χ−DμB�

6νi þ H:c: 2421
huμhμνihB̄3̄u

λγ5γνDλB6i þ H:c: 1190 I ihuμχ−ihB̄6uνDμB�
6νi þ H:c: 2422

ϵμνλρhB̄3̄uμuνf−λρB6i þ H:c: 604 1191 ihuμχ−ihB̄6uνDνB�
6μi þ H:c: 2423

ϵμνλρhB̄3̄uμuνf−λ
σDρσB6i þ H:c: 605 1192 ihχ−ihB̄6uμuνDμB�

6νi þ H:c: 2424
ϵμνλρhB̄3̄uμu

σf−νλDρσB6i þ H:c: 606 1193 ihχ−ihB̄6uμuνDνB�
6μi þ H:c: 2425

ϵμνλρhB̄3̄uμuνhλ
σDρσB6i þ H:c: 607 1194 ihχ−ihB̄6uμDμB�

6
νuTνi þ H:c: 2426

ϵμνλρhB̄3̄uμuνB6fT−λρi þ H:c: 608 1195 ihB̄6uμ∇νχ−γ5γμB�
6νi þ H:c: 1217 2427

ϵμνλρhB̄3̄uμuνDλ
σB6fT−ρσi þ H:c: 609 1196 ihB̄6uμ∇νχ−γ5γνB�

6μi þ H:c: 1218 2428

ϵμνλρhB̄3̄uμu
σDνσB6fT−λρi þ H:c: 1197 ihB̄6uμγ5γμB�

6
ν∇νχ

T
−i þ H:c: 1219 2429

ϵμνλρhB̄3̄uμf−νλuρB6i þ H:c: 1198 ihB̄6uμγ5γνB�
6μ∇νχ

T
−i þ H:c: 1220 2430

ϵμνλρhB̄3̄uμf−νλu
σDρσB6i þ H:c: 610 1199 ihB̄6f−μνχ−γ5γμB�

6νi þ H:c: 1221 2431
ϵμνλρhB̄3̄uμf−ν

σuλDρσB6i þ H:c: 1200 ihB̄6f−μνγ5γμB�
6νχ

T
−i þ H:c: 1222 2432

ϵμνλρhB̄3̄uμf−νλB6uTρi þ H:c: 611 1201 ihB̄6hμνχ−γ5γμB�
6νi þ H:c: 1223 2433

ϵμνλρhB̄3̄uμf−νλDρ
σB6uTσi þ H:c: 612 1202 ihB̄6hμνγ5γμB�

6νχ
T
−i þ H:c: 1224 2434

ϵμνλρhB̄3̄uμf−ν
σDλσB6uTρi þ H:c: 613 1203 ihB̄6χ−f−μνγ5γμB�

6νi þ H:c: 1225 2435
ϵμνλρhB̄3̄uμhν

σuλDρσB6i þ H:c: 1204 ihB̄6χ−hμνγ5γμB�
6νi þ H:c: 1226 2436

ϵμνλρhB̄3̄uμhν
σDλσB6uTρi þ H:c: 1205 ihB̄6∇μχ−uνγ5γμB�

6νi þ H:c: 1227 2437
ϵμνλρhB̄3̄uμB6uT νfT−λρi þ H:c: 1206 ihB̄6∇μχ−uνγ5γνB�

6μi þ H:c: 1228 2438

ϵμνλρhB̄3̄uμDν
σB6uT λfT−ρσi þ H:c: 1207 ihuμ∇νχ−ihB̄6γ5γμB�

6νi þ H:c: 1229 2439
ϵμνλρhB̄3̄uμDν

σB6uTσfT−λρi þ H:c: 1208 ihuμ∇νχ−ihB̄6γ5γνB�
6μi þ H:c: 1230 2440

ϵμνλρhB̄3̄f−μνuλuρB6i þ H:c: 1209 ihf−μνχ−ihB̄6γ5γμB�
6νi þ H:c: 1231 2441

ϵμνλρhB̄3̄f−μνuλu
σDρσB6i þ H:c: 1210 ihhμνχ−ihB̄6γ5γμB�

6νi þ H:c: 1232 2442
ϵμνλρhB̄3̄f−μνu

σuλDρσB6i þ H:c: 1211 ihχ−ihB̄6f−μνγ5γμB�
6νi þ H:c: 2443

ϵμνλρhB̄3̄B6ihuμuνf−λρi þ H:c: 1212 ihχ−ihB̄6hμνγ5γμB�
6νi þ H:c: 2444

ϵμνλρhB̄3̄Dμ
σB6ihuνuλf−ρσi þ H:c: 1213 ih∇μχ−ihB̄6uνγ5γμB�

6νi þ H:c: 2445
ϵμνλρhB̄3̄Dμ

σB6ihuνuσf−λρi þ H:c: 1214 ih∇μχ−ihB̄6uνγ5γνB�
6μi þ H:c: 2446

ϵμνλρhuμuσihB̄3̄f−νλDρσB6i þ H:c: 1215 hB̄6fþμνχ−DμB�
6νi þ H:c: 1233 2447

ϵμνλρhuμf−νλihB̄3̄uρB6i þ H:c: 1216 hB̄6fþμνDμB�
6νχ

T
−i þ H:c: 1234 2448

ϵμνλρhuμf−νλihB̄3̄u
σDρσB6i þ H:c: 1217 hB̄6DμB�

6
νihfþμνχ−i þ H:c: 1235 2449

ϵμνλρhuμhνσihB̄3̄uλDρσB6i þ H:c: 1218 hfþμνihB̄6χ−DμB�
6νi þ H:c: 1236 2450

hB̄3̄u
μ∇νf−μνB6i þ H:c: 614 1219 hfþμνihχ−ihB̄6DμB�

6νi þ H:c: 1237 2451
hB̄3̄u

μ∇νf−μλDνλB6i þ H:c: 615 1220 hχ−ihB̄6fþμνDμB�
6νi þ H:c: 2452

hB̄3̄u
μ∇νf−νλDμλB6i þ H:c: 616 1221 ihDμDμFL

νλihB̄6γ5γνB�
6λi þ P:C:H: 1238

ihB̄3̄u
μ∇μf−νλσνλB6i þ H:c: 617 I 1222 I hFL

μνFLμ
λihB̄6γ5γνB�

6λi þ P:C:H: 1239 2453
ihB̄3̄u

μ∇νf−νλσμλB6i þ H:c: 618 I 1223 I hFL
μνFL

λρihB̄6γ5γμDνλB�
6ρi þ P:C:H: 1240 2454

ihB̄3̄u
μ∇νf−λρσμλDνρB6i þ H:c: 619 I 1224 I hFL

μνihFLμ
λihB̄6γ5γνB�

6λi þ P:C:H: 1241
ihB̄3̄u

μ∇νf−λρσνλDμρB6i þ H:c: 620 I 1225 I hFL
μνihFL

λρihB̄6γ5γμDνλB�
6ρi þ P:C:H: 1242
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TABLE IX. Independent Lagrangian terms in the heavy-quark limit at the Oðp4Þ order.

Pn SUð2Þ SUð3Þ Pn SUð2Þ SUð3Þ
iϵμνλρhB̄3̄uμuνuλu

σvρψσi 1 1 hψ̄μuμψνihuνuλuλi þ H:c: 359

iϵμνλρhB̄3̄uμuνuλu
σvσψρi 2 2 hψ̄μuνψμihuνuλuλi 360

iϵμνλρhB̄3̄uμuνu
σuλvρψσi 3 hψ̄μuνψλihuμuνuλi 361

iϵμνλρhB̄3̄uμuνu
σuλvσψρi 4 hψ̄μuνψλihuμuλuνi 362

iϵμνλρhB̄3̄uμuνu
σuσvλψρi 3 5 hψ̄μuμvνvλψρihuνuλuρi þ H:c: 363

iϵμνλρhB̄3̄uμu
σuνuλvρψσi 6 hψ̄μuνvνvλψμihuλuρuρi 364

iϵμνλρhB̄3̄uμu
σuνuλvσψρi 7 hψ̄μuνvνvλψρihuμuλuρi 365

iϵμνλρhB̄3̄uμu
σuνuσvλψρi 8 hψ̄μuνvνvλψρihuμuρuλi 366

iϵμνλρhB̄3̄uμu
σuσuνvλψρi 9 hψ̄μuνvλvρψμihuνuλuρi 367

iϵμνλρhB̄3̄uμuνu
σuδvλvσvδψρi 4 10 hψ̄μuνvνvλvρvσψμihuλuρuσi 368

iϵμνλρhB̄3̄uμu
σuνuδvλvσvδψρi 11 hψ̄μψμihuνuνihuλuλi 369

iϵμνλρhB̄3̄uμu
σuδuνvλvσvδψρi 12 hψ̄μψμihuνuλihuνuλi 370

iϵμνλρhB̄3̄uμuνuλvρψ
σuTσi 13 hψ̄μψνihuμuνihuλuλi 371

iϵμνλρhB̄3̄uμuνuλv
σψρuTσi 14 hψ̄μψνihuμuλihuνuλi 372

iϵμνλρhB̄3̄uμuνu
σvλψρuTσi 5 15 hψ̄μψμihuνuνuλuλi 373

iϵμνλρhB̄3̄uμuνu
σvλψσuTρi 6 16 hψ̄μψνihuμuνuλuλi 374

iϵμνλρhB̄3̄uμuνu
σvσψλuTρi 7 17 hψ̄μψνihuμuλuνuλi 375

iϵμνλρhB̄3̄uμu
σuνvλψρuTσi 18 hψ̄μvνvλψμihuνuλihuρuρi 376

iϵμνλρhB̄3̄uμu
σuνvλψσuTρi 19 hψ̄μvνvλψμihuνuρihuλuρi 377

iϵμνλρhB̄3̄uμu
σuνvσψλuTρi 20 hψ̄μvνvλψρihuμuνihuλuρi 378

iϵμνλρhB̄3̄uμu
σuσvνψλuTρi 21 hψ̄μvνvλψρihuμuρihuνuλi 379

iϵμνλρhB̄3̄uμuνu
σvλvσvδψρuTδi 8 22 hψ̄μvνvλψμihuνuλuρuρi 380

iϵμνλρhB̄3̄uμu
σuνvλvσvδψρuTδi 23 hψ̄μvνvλψρihuμuνuλuρi 381

iϵμνλρhB̄3̄uμu
σuδvνvσvδψλuTρi 24 hψ̄μvνvλψρihuμuνuρuλi 382

iϵμνλρhB̄3̄uμuνvλψρuTσuTσi 25 hψ̄μvνvλvρvσψμihuνuλihuρuσi 383

iϵμνλρhB̄3̄uμuνvλψ
σuTρuTσi 9 26 huμuμihψ̄νuνψλuT λi þ H:c: 384

iϵμνλρhB̄3̄uμuνvλψ
σuTσuTρi 27 huμuμihψ̄ νuλψνuT λi 385

iϵμνλρhB̄3̄uμuνv
σψλuTρuTσi 10 28 huμuμihψ̄ νuλvλvρψνuTρi 386

iϵμνλρhB̄3̄uμuνv
σψλuTσuTρi 29 huμuνihψ̄μuλvνvλψρuTρi þ H:c: 387

iϵμνλρhB̄3̄uμu
σvνψλuTρuTσi 30 ϵμνλρhψ̄μuνuλf−ρσψσi þ H:c: 193 388

iϵμνλρhB̄3̄uμuνvλv
σvδψρuTσuT δi 31 ϵμνλρhψ̄μuνuσf−λρψσi þ H:c: 194 389

iϵμνλρhB̄3̄uμu
σvνvσvδψλuTρuT δi 32 ϵμνλρhψ̄μuνuσf−λσψρi þ H:c: 195 390

iϵμνλρhB̄3̄uμvνψλihuρuσuσi 33 ϵμνλρhψ̄μuσuνf−λρψσi þ H:c: 196 391

iϵμνλρhB̄3̄uμvνψ
σihuλuρuσi 34 ϵμνλρhψ̄μuσuνf−λσψρi þ H:c: 392

iϵμνλρhB̄3̄uμv
σψνihuλuρuσi 35 ϵμνλρhψ̄μuσuσf−νλψρi þ H:c: 393

iϵμνλρhB̄3̄uμvνv
σvδψλihuρuσuδi 36 ϵμνλρhψ̄μuνuλf−σδvρvσψδi þ H:c: 197 394

iϵμνλρhuμuσihB̄3̄uνvλψρuTσi 37 ϵμνλρhψ̄μuνuσf−λδvρvσψδi þ H:c: 198 395

iϵμνλρhuμuσihB̄3̄uνvλψσuTρi 38 ϵμνλρhψ̄μuνuσf−λδvρvδψσi þ H:c: 199 396

ihB̄3̄u
μuμf−νλvνψλi 11 39 ϵμνλρhψ̄μuνuσf−λδvσvδψρi þ H:c: 397

ihB̄3̄u
μuνf−μλvνψλi 12 40 ϵμνλρhψ̄μuνuσf−σδvλvδψρi þ H:c: 200 398

ihB̄3̄u
μuνf−μλvλψνi 13 41 ϵμνλρhψ̄μuσuνf−λδvρvδψσi þ H:c: 201 399

ihB̄3̄u
μuνf−νλvμψλi 14 42 ϵμνλρhψ̄μuσuνf−σδvλvδψρi þ H:c: 400

ihB̄3̄u
μuνf−νλvλψμi 15 43 ϵμνλρhψ̄μuνuλhρσψσi þ H:c: 202 401
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TABLE IX. (Continued)

Pn SUð2Þ SUð3Þ Pn SUð2Þ SUð3Þ
ihB̄3̄u

μuνf−λρvμvνvλψρi 16 44 ϵμνλρhψ̄μuνuσhλσψρi þ H:c: 203 402

ihB̄3̄u
μuμhνλvνψλi 45 ϵμνλρhψ̄μuσuνhλσψρi þ H:c: 403

ihB̄3̄u
μuνhμλvνψλi 17 46 ϵμνλρhψ̄μuνuλhσδvρvσψδi þ H:c: 204 404

ihB̄3̄u
μuνhμλvλψνi 18 47 ϵμνλρhψ̄μuνuλhσδvσvδψρi þ H:c: 205 405

ihB̄3̄u
μuνhνλvμψλi 19 48 ϵμνλρhψ̄μuνuσhλδvρvσψδi þ H:c: 206 406

ihB̄3̄u
μuνhνλvλψμi 49 ϵμνλρhψ̄μuνuσhλδvρvδψσi þ H:c: 207 407

ihB̄3̄u
μuνhλρvμvνvλψρi 50 ϵμνλρhψ̄μuνuσhλδvσvδψρi þ H:c: 408

ihB̄3̄u
μuνhλρvμvλvρψνi 20 51 ϵμνλρhψ̄μuνuσhσδvλvδψρi þ H:c: 208 409

ihB̄3̄u
μuνhλρvνvλvρψμi 52 ϵμνλρhψ̄μuσuνhλδvρvδψσi þ H:c: 410

ihB̄3̄u
μuμvνψλfT−νλi 53 ϵμνλρhψ̄μuσuνhσδvλvδψρi þ H:c: 411

ihB̄3̄u
μuνvμψλfT−νλi 21 54 ϵμνλρhψ̄μuσuσhνδvλvδψρi þ H:c: 412

ihB̄3̄u
μuνvνψλfT−μλi 55 ϵμνλρhψ̄μuνuσhδαvλvσvδvαψρi þ H:c: 413

ihB̄3̄u
μuνvλψμfT−νλi 22 56 ϵμνλρhψ̄μuνuλψσfT−ρσi þ H:c: 209 414

ihB̄3̄u
μuνvλψνfT−μλi 57 ϵμνλρhψ̄μuνuσψσfT−λρi þ H:c: 415

ihB̄3̄u
μuνvμψλhTνλi 23 58 ϵμνλρhψ̄μuνuλψσhTρσi þ H:c: 210 416

ihB̄3̄u
μuνvνψλhTμλi 59 ϵμνλρhψ̄μuνuλvρvσψδfT−σδi þ H:c: 211 417

ihB̄3̄u
μuνvμvνvλψρfT−λρi 60 ϵμνλρhψ̄μuνuσvλvσψδfT−ρδi þ H:c: 418

ihB̄3̄u
μf−μνuλvνψλi 24 61 ϵμνλρhψ̄μuνuσvλvδψσfT−ρδi þ H:c: 419

ihB̄3̄u
μf−μνuλvλψνi 25 62 ϵμνλρhψ̄μuνuσvλvσψδhTρδi þ H:c: 420

ihB̄3̄u
μf−νλuμvνψλi 26 63 ϵμνλρhψ̄μuνf−λρuσψσi þ H:c: 212 421

ihB̄3̄u
μf−νλuνvμψλi 64 ϵμνλρhψ̄μuνf−λσuρψσi þ H:c: 422

ihB̄3̄u
μf−νλuνvλψμi 65 ϵμνλρhψ̄μuνf−λσuδvρvσψδi þ H:c: 213 423

ihB̄3̄u
μf−νλuρvμvνvρψλi 27 66 ϵμνλρhψ̄μuνf−λσuδvρvδψσi þ H:c: 214 424

ihB̄3̄u
μf−μνvνψλuT λi 28 67 ϵμνλρhψ̄μuνf−σδuλvρvσψδi þ H:c: 425

ihB̄3̄u
μf−μνvλψνuT λi 29 68 ϵμνλρhψ̄μuνf−λρψσuTσi þ H:c: 215 426

ihB̄3̄u
μf−νλvμψνuT λi 30 69 ϵμνλρhψ̄μuνf−λσψρuTσi þ H:c: 216 427

ihB̄3̄u
μf−νλvνψμuT λi 31 70 ϵμνλρhψ̄μuνf−λσψσuTρi þ H:c: 217 428

ihB̄3̄u
μf−νλvνψλuTμi 32 71 ϵμνλρhψ̄μuσf−νλψρuTσi þ H:c: 429

ihB̄3̄u
μf−νλvμvνvρψλuTρi 33 72 ϵμνλρhψ̄μuσf−νλψσuTρi þ H:c: 430

ihB̄3̄u
μhμνuλvνψλi 73 ϵμνλρhψ̄μuσf−νσψλuTρi þ H:c: 431

ihB̄3̄u
μhμνuλvλψνi 34 74 ϵμνλρhψ̄μuνf−λσvρvσψδuTδi þ H:c: 218 432

ihB̄3̄u
μhνλuμvνψλi 75 ϵμνλρhψ̄μuνf−λσvρvδψσuTδi þ H:c: 219 433

ihB̄3̄u
μhνλuνvμψλi 76 ϵμνλρhψ̄μuνf−λσvσvδψρuTδi þ H:c: 220 434

ihB̄3̄u
μhνλuνvλψμi 77 ϵμνλρhψ̄μuνf−σδvλvσψρuTδi þ H:c: 435

ihB̄3̄u
μhνλuρvμvνvλψρi 78 ϵμνλρhψ̄μuνf−σδvλvσψδuTρi þ H:c: 436

ihB̄3̄u
μhνλuρvμvνvρψλi 79 ϵμνλρhψ̄μuσf−νλvρvδψσuT δi þ H:c: 437

ihB̄3̄u
μhνλuρvνvλvρψμi 80 ϵμνλρhψ̄μuσf−νσvλvδψρuT δi þ H:c: 438

ihB̄3̄u
μhμνvνψλuT λi 35 81 ϵμνλρhψ̄μuνhλσuρψσi þ H:c: 439

ihB̄3̄u
μhμνvλψνuT λi 36 82 ϵμνλρhψ̄μuνhλσuδvρvδψσi þ H:c: 221 440

ihB̄3̄u
μhνλvμψνuT λi 37 83 ϵμνλρhψ̄μuνhλσψρuTσi þ H:c: 222 441

ihB̄3̄u
μhνλvνψμuT λi 38 84 ϵμνλρhψ̄μuνhλσψσuTρi þ H:c: 223 442

ihB̄3̄u
μhνλvνψλuTμi 85 ϵμνλρhψ̄μuσhνσψλuTρi þ H:c: 443

ihB̄3̄u
μhνλvμvνvλψρuTρi 39 86 ϵμνλρhψ̄μuνhλσvρvσψδuT δi þ H:c: 444
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TABLE IX. (Continued)

Pn SUð2Þ SUð3Þ Pn SUð2Þ SUð3Þ
ihB̄3̄u

μhνλvμvνvρψλuTρi 40 87 ϵμνλρhψ̄μuνhλσvρvδψσuT δi þ H:c: 224 445

ihB̄3̄u
μhνλvνvλvρψμuTρi 88 ϵμνλρhψ̄μuνhσδvλvσψρuTδi þ H:c: 225 446

ihB̄3̄u
μvμψνuTλfT−νλi 89 ϵμνλρhψ̄μuνhσδvλvσψδuTρi þ H:c: 226 447

ihB̄3̄u
μvνψμuTλfT−νλi 90 ϵμνλρhψ̄μuνhσδvσvδψλuTρi þ H:c: 448

ihB̄3̄u
μvνψλuTμfT−νλi 91 ϵμνλρhψ̄μuσhνσvλvδψρuTδi þ H:c: 449

ihB̄3̄u
μvνψλuT νfT−μλi 92 ϵμνλρhψ̄μuνhσδvλvσvδvαψρuTαi þ H:c: 227 450

ihB̄3̄u
μvνψλuT λfT−μνi 93 ϵμνλρhψ̄μψνihuλuσf−ρσi þ H:c: 451

ihB̄3̄u
μvμψνuTλhTνλi 94 ϵμνλρhψ̄μψ

σihuνuσf−λρi þ H:c: 452

ihB̄3̄u
μvνψλuT νhTμλi 95 ϵμνλρhψ̄μψνihuλuσhρσi þ H:c: 453

ihB̄3̄u
μvμvνvλψρuTνfT−λρi 96 ϵμνλρhψ̄μvνvσψλihuρuδf−σδi þ H:c: 454

ihB̄3̄f−
μνuμuλvνψλi 97 ϵμνλρhψ̄μvνvσψδihuλuσf−ρδi þ H:c: 455

ihB̄3̄f−
μνuμuλvλψνi 98 ϵμνλρhψ̄μvνvσψδihuλuδf−ρσi þ H:c: 456

ihB̄3̄f−
μνuλuμvνψλi 99 ϵμνλρhψ̄μvνvσψλihuρuδhσδi þ H:c: 457

ihB̄3̄f−
μνuλuμvλψνi 100 ϵμνλρhψ̄μvνvσψδihuλuρhσδi þ H:c: 458

ihB̄3̄f−
μνuλuλvμψνi 101 ϵμνλρhψ̄μvνvσψδihuλuσhρδi þ H:c: 459

ihB̄3̄f−
μνuλuρvμvλvρψνi 102 ϵμνλρhψ̄μvνvσψδihuλuδhρσi þ H:c: 460

ihB̄3̄h
μνuμuλvλψνi 103 ϵμνλρhuμuσihψ̄ νf−λρψσi þ H:c: 461

ihB̄3̄h
μνuλuμvλψνi 104 ϵμνλρhuμuσihψ̄νf−λδvρvσψδi þ H:c: 462

ihB̄3̄v
μψνihuμuλf−νλi 105 ϵμνλρhuμuσihψ̄νf−λδvρvδψσi þ H:c: 463

ihB̄3̄v
μψνihuνuλf−μλi 106 ϵμνλρhuμuσihψ̄νhλδvρvσψδi þ H:c: 464

ihB̄3̄v
μψνihuλuμf−νλi 107 ϵμνλρhuμf−νλihψ̄ρuσψσi þ H:c: 465

ihB̄3̄v
μψνihuλuνf−μλi 108 ϵμνλρhuμf−νλihψ̄ σuρψσi 466

ihB̄3̄v
μψνihuλuλf−μνi 109 ϵμνλρhuμf−νλihψ̄ σuδvρvδψσi 467

ihB̄3̄v
μψνihuμuλhνλi 110 ϵμνλρhuμf−νσihψ̄ λuδvρvσψδi þ H:c: 468

ihB̄3̄v
μψνihuνuλhμλi 111 ϵμνλρhuμhνσihψ̄ λuρψσi þ H:c: 469

ihB̄3̄v
μψνihuλuμhνλi 112 ϵμνλρhuμhνσihψ̄ λuδvρvσψδi þ H:c: 470

ihB̄3̄v
μψνihuλuνhμλi 113 hψ̄μuμ∇νf−νλψλi þ H:c: 228 471

ihB̄3̄v
μvνvλψρihuμuνf−λρi 114 hψ̄μuν∇μf−νλψλi þ H:c: 229 472

ihB̄3̄v
μvνvλψρihuμuνhλρi 115 hψ̄μuν∇νf−μλψλi þ H:c: 230 473

ihB̄3̄v
μvνvλψρihuμuρhνλi 116 hψ̄μuν∇λf−μλψνi þ H:c: 231 474

ihuμuμihB̄3̄f−
νλvνψλi 117 hψ̄μuν∇λf−νλψμi þ H:c: 232 475

ihuμuνihB̄3̄f−μ
λvνψλi 118 hψ̄μuμ∇νf−λρvνvλψρi þ H:c: 233 476

ihuμuνihB̄3̄f−μ
λvλψνi 119 hψ̄μuν∇μf−λρvνvλψρi þ H:c: 234 477

ihuμuνihB̄3̄f−
λρvμvνvλψρi 120 hψ̄μuν∇λf−μρvνvλψρi þ H:c: 235 478

ihuμuνihB̄3̄hμ
λvνψλi 121 hψ̄μuν∇λf−μρvλvρψνi þ H:c: 236 479

ihuμf−μνihB̄3̄u
λvνψλi 122 hψ̄μuν∇λf−νρvλvρψμi þ H:c: 237 480

ihuμf−μνihB̄3̄u
λvλψνi 123 hψ̄μuν∇λf−λρvνvρψμi þ H:c: 238 481

ihuμhμνihB̄3̄u
λvλψνi 124 hψ̄μuν∇μhνλψλi þ H:c: 239 482

iϵμνλρhB̄3̄uμ∇νf−λσvρψσi 41 125 hψ̄μuμ∇νhλρvνvλψρi þ H:c: 240 483

iϵμνλρhB̄3̄uμ∇νf−λσvσψρi 42 126 hψ̄μuν∇μhλρvνvλψρi þ H:c: 241 484

iϵμνλρhB̄3̄uμ∇σf−νσvλψρi 43 127 hψ̄μuν∇μhλρvλvρψνi þ H:c: 242 485

iϵμνλρhB̄3̄uμ∇σf−νδvλvσvδψρi 44 128 hψ̄μuν∇νhλρvλvρψμi þ H:c: 243 486

iϵμνλρhB̄3̄uμ∇νhσδvλvσvδψρi 45 129 hψ̄μuν∇λhρσvνvλvρvσψμi þ H:c: 244 487
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TABLE IX. (Continued)

Pn SUð2Þ SUð3Þ Pn SUð2Þ SUð3Þ
iϵμνλρhB̄3̄uμvνψλ∇σfT−ρσi 46 130 hψ̄μuμψν∇λfT−νλi þ H:c: 245 488

iϵμνλρhB̄3̄uμvνψ
σ∇λfT−ρσi 47 131 hψ̄μuνψμ∇λfT−νλi 246 489

iϵμνλρhB̄3̄f−μνf−λ
σvρψσi 48 132 hψ̄μuνψλ∇μfT−νλi þ H:c: 247 490

iϵμνλρhB̄3̄f−μνf−λ
σvσψρi 49 133 hψ̄μuνψλ∇μhT νλi þ H:c: 248 491

iϵμνλρhB̄3̄f−μνhλ
σvρψσi 50 134 hψ̄μuνvνvλψμ∇ρfT−λρi 249 492

iϵμνλρhB̄3̄f−μνhλ
σvσψρi 51 135 hψ̄μuνvνvλψρ∇μfT−λρi þ H:c: 250 493

iϵμνλρhB̄3̄f−μνh
σδvλvσvδψρi 52 136 hψ̄μf−μνf−νλψλi 251 494

iϵμνλρhB̄3̄f−μνvλψ
σfT−ρσi 53 137 hψ̄μf−νλf−μνψλi 252 495

iϵμνλρhB̄3̄f−μνv
σψλfT−ρσi 54 138 hψ̄μf−νλf−νλψμi 496

iϵμνλρhB̄3̄f−μνvλψ
σhTρσi 55 139 hψ̄μf−μνf−λρvνvλψρi 253 497

iϵμνλρhB̄3̄∇μf−νσuλvρψσi 56 140 hψ̄μf−νλf−μρvνvρψλi 254 498

iϵμνλρhB̄3̄∇μf−νσuσvλψρi 57 141 hψ̄μf−νλf−νρvλvρψμi 499

iϵμνλρhB̄3̄hμ
σf−νλvρψσi 58 142 hψ̄μf−μνhνλψλi þ H:c: 255 500

iϵμνλρhB̄3̄hμ
σhνσvλψρi 59 143 hψ̄μf−νλhμνψλi þ H:c: 256 501

iϵμνλρhB̄3̄hμ
σvνψλhTρσi 60 144 hψ̄μf−μνψλfT−νλi þ H:c: 257 502

iϵμνλρhB̄3̄vμψνihuλ∇σf−ρσi 145 hψ̄μf−νλψμfT−νλi 258 503

iϵμνλρhB̄3̄vμψνihuσ∇λf−ρσi 146 hψ̄μf−μνψλhTνλi þ H:c: 259 504

iϵμνλρhB̄3̄vμψ
σihuν∇λf−ρσi 147 hψ̄μf−μνvνvλψρfT−λρi þ H:c: 260 505

iϵμνλρhB̄3̄vμψνihf−λσhρσi 148 hψ̄μf−νλvνvρψμfT−λρi 261 506

iϵμνλρhB̄3̄vμv
σvδψνihuλ∇σf−ρδi 149 hψ̄μhμνhνλψλi 262 507

ihB̄3̄∇μ∇μf−νλvνψλi 61 150 hψ̄μhνλhμνψλi 263 508

ϵμνλρhB̄3̄fþμνuλuσvρψσi 62 151 hψ̄μhνλhνλψμi 264 509

ϵμνλρhB̄3̄fþμνuλuσvσψρi 63 152 hψ̄μhμνψλhT νλi þ H:c: 265 510

ϵμνλρhB̄3̄fþμνuσuλvρψσi 64 153 hψ̄μhνλψμhT νλi 266 511

ϵμνλρhB̄3̄fþμνuσuλvσψρi 65 154 hψ̄μψμihuν∇λf−νλi 512

ϵμνλρhB̄3̄fþμνuσuσvλψρi 66 155 hψ̄μψνihuμ∇λf−νλi þ H:c: 513

ϵμνλρhB̄3̄fþμνuσuδvλvσvδψρi 67 156 hψ̄μψνihuλ∇μf−νλi þ H:c: 514

ϵμνλρhB̄3̄fþμνuλvρψσuTσi 68 157 hψ̄μψνihuλ∇μhνλi þ H:c: 515

ϵμνλρhB̄3̄fþμνuλvσψρuTσi 69 158 hψ̄μψνihf−μλf−νλi 516

ϵμνλρhB̄3̄fþμνuσvλψρuTσi 70 159 hψ̄μψνihf−μλhνλi þ H:c: 517

ϵμνλρhB̄3̄fþμνuσvλψσuTρi 71 160 hψ̄μψμihhνλhνλi 518

ϵμνλρhB̄3̄fþμνuσvσψλuTρi 72 161 hψ̄μψνihhμλhνλi 519

ϵμνλρhB̄3̄fþμνuσvλvσvδψρuT δi 73 162 hψ̄μvνvλψμihuν∇ρf−λρi 520

ϵμνλρhB̄3̄fþμνvλψρuTσuTσi 163 hψ̄μvνvλψμihuρ∇νf−λρi 521

ϵμνλρhB̄3̄fþμνvλψσuTρuTσi 74 164 hψ̄μvνvλψρihuμ∇νf−λρi þ H:c: 522

ϵμνλρhB̄3̄fþμνvλψσuTσuTρi 165 hψ̄μvνvλψρihuν∇μf−λρi þ H:c: 523

ϵμνλρhB̄3̄fþμνvσψλuTρuTσi 75 166 hψ̄μvνvλψμihuρ∇νhλρi 524

ϵμνλρhB̄3̄fþμνvσψλuTσuTρi 167 hψ̄μvνvλψρihuμ∇νhλρi þ H:c: 525

ϵμνλρhB̄3̄fþμνvλvσvδψρuTσuTδi 168 hψ̄μvνvλψρihuν∇μhλρi þ H:c: 526

ϵμνλρhB̄3̄uμfþνλuσvρψσi 76 169 hψ̄μvνvλψρihf−μνf−λρi 527

ϵμνλρhB̄3̄uμfþνλuσvσψρi 77 170 hψ̄μvνvλvρvσψμihuν∇λhρσi 528

ϵμνλρhB̄3̄uμfþν
σuλvρψσi 78 171 ihψ̄μfþμ

νuνuλψλi þ H:c: 267 529

ϵμνλρhB̄3̄uμfþν
σuλvσψρi 79 172 ihψ̄μfþμ

νuλuνψλi þ H:c: 268 530
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TABLE IX. (Continued)

Pn SUð2Þ SUð3Þ Pn SUð2Þ SUð3Þ
ϵμνλρhB̄3̄uμfþν

σuσvλψρi 80 173 ihψ̄μfþμ
νuλuλψνi þ H:c: 269 531

ϵμνλρhB̄3̄uμfþν
σuδvλvσvδψρi 81 174 ihψ̄μfþνλuμuνψλi þ H:c: 270 532

ϵμνλρhB̄3̄uμfþνλvρψσuTσi 82 175 ihψ̄μfþνλuνuμψλi þ H:c: 533

ϵμνλρhB̄3̄uμfþνλvσψρuTσi 83 176 ihψ̄μfþνλuνuλψμi þ H:c: 271 534

ϵμνλρhB̄3̄uμfþν
σvλψρuTσi 177 ihψ̄μfþμ

νuλuρvνvλψρi þ H:c: 272 535

ϵμνλρhB̄3̄uμfþν
σvλψσuTρi 178 ihψ̄μfþμ

νuλuρvνvρψλi þ H:c: 273 536

ϵμνλρhB̄3̄uμfþν
σvσψλuTρi 179 ihψ̄μfþμ

νuλuρvλvρψνi þ H:c: 274 537

ϵμνλρhB̄3̄uμfþν
σvλvσvδψρuTδi 180 ihψ̄μfþνλuμuρvνvρψλi þ H:c: 275 538

ϵμνλρhB̄3̄uμuνfþλ
σvρψσi 181 ihψ̄μfþνλuνuρvλvρψμi þ H:c: 276 539

ϵμνλρhB̄3̄uμuνfþλ
σvσψρi 182 ihψ̄μfþνλuρuμvνvρψλi þ H:c: 540

ϵμνλρhB̄3̄uμu
σfþνλvρψσi 183 ihψ̄μfþνλuρuνvλvρψμi þ H:c: 541

ϵμνλρhB̄3̄uμu
σfþνλvσψρi 184 ihψ̄μfþμ

νuνψλuT λi þ H:c: 277 542

ϵμνλρhB̄3̄uμu
σfþνσvλψρi 185 ihψ̄μfþμ

νuλψνuT λi þ H:c: 278 543

ϵμνλρhB̄3̄uμu
σfþν

δvλvσvδψρi 186 ihψ̄μfþμ
νuλψλuTνi þ H:c: 279 544

ϵμνλρhB̄3̄vμψνihfþλρuσuσi 187 ihψ̄μfþνλuμψνuT λi þ H:c: 280 545

ϵμνλρhB̄3̄vμψνihfþλ
σuρuσi 188 ihψ̄μfþνλuνψμuT λi þ H:c: 281 546

ϵμνλρhB̄3̄vμψνihfþλ
σuσuρi 189 ihψ̄μfþνλuνψλuTμi þ H:c: 547

ϵμνλρhB̄3̄vμψ
σihfþνλuρuσi 190 ihψ̄μfþμ

νuλvνvλψρuTρi þ H:c: 282 548

ϵμνλρhB̄3̄vμψ
σihfþνλuσuρi 191 ihψ̄μfþμ

νuλvνvρψλuTρi þ H:c: 283 549

ϵμνλρhB̄3̄vμv
σvδψνihfþλρuσuδi 192 ihψ̄μfþμ

νuλvλvρψνuTρi þ H:c: 284 550

ϵμνλρhfþμνuλihB̄3̄u
σvρψσi 193 ihψ̄μfþνλuμvνvρψλuTρi þ H:c: 285 551

ϵμνλρhfþμνuλihB̄3̄u
σvσψρi 194 ihψ̄μfþνλuνvλvρψμuTρi þ H:c: 286 552

ϵμνλρhfþμνuσihB̄3̄uλvρψσi 195 ihψ̄μfþνλuρvνvρψμuT λi þ H:c: 287 553

ϵμνλρhfþμνuσihB̄3̄uλvσψρi 196 ihψ̄μfþνλuρvνvρψλuTμi þ H:c: 554

ϵμνλρhfþμνuσihB̄3̄uσvλψρi 197 ihψ̄μfþμ
νψνuTλuT λi 555

ϵμνλρhfþμνuσihB̄3̄u
δvλvσvδψρi 198 ihψ̄μfþμ

νψλuTνuT λi þ H:c: 288 556

hB̄3̄fþμνf−μλvνψλi 84 199 ihψ̄μfþμ
νψλuT λuTνi þ H:c: 557

hB̄3̄fþμνf−μλvλψνi 85 200 ihψ̄μfþνλψμuT νuT λi 289 558

hB̄3̄fþμνhμλvνψλi 86 201 ihψ̄μfþμ
νvνvλψρuT λuTρi þ H:c: 290 559

hB̄3̄fþμνhμλvλψνi 87 202 ihψ̄μfþμ
νvνvλψρuTρuT λi þ H:c: 560

hB̄3̄fþμνhλρvμvλvρψνi 88 203 ihψ̄μfþμ
νvλvρψνuT λuTρi 561

hB̄3̄fþμνvμψλfT−νλi 89 204 ihψ̄μfþνλvνvρψμuT λuTρi þ H:c: 291 562

hB̄3̄fþμνvλψμfT−νλi 90 205 ihψ̄μuμfþνλuνψλi þ H:c: 292 563

hB̄3̄fþμνvμψλhTνλi 91 206 ihψ̄μuνfþμ
λuνψλi 293 564

hB̄3̄∇μfþμ
νuλvνψλi 92 207 ihψ̄μuνfþμ

λuλψνi þ H:c: 294 565

hB̄3̄∇μfþμ
νuλvλψνi 93 208 ihψ̄μuνfþν

λuλψμi 295 566

hB̄3̄∇μfþνλuμvνψλi 94 209 ihψ̄μuμfþνλuρvνvρψλi þ H:c: 296 567

hB̄3̄∇μfþμ
νvνψλuT λi 95 210 ihψ̄μuνfþμ

λuρvνvρψλi 297 568

hB̄3̄∇μfþμ
νvλψνuT λi 96 211 ihψ̄μuνfþμ

λuρvλvρψνi þ H:c: 298 569

hB̄3̄∇μfþνλvνψμuT λi 97 212 ihψ̄μuνfþν
λuρvλvρψμi þ H:c: 299 570

hB̄3̄u
μ∇μfþνλvνψλi 98 213 ihψ̄μψμihfþνλuνuλi 571

hB̄3̄u
μ∇νfþμ

λvνψλi 99 214 ihψ̄μψνihfþμνuλuλi 300 572

hB̄3̄u
μ∇νfþν

λvμψλi 100 215 ihψ̄μψνihfþμ
λuνuλi þ H:c: 301 573
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TABLE IX. (Continued)

Pn SUð2Þ SUð3Þ Pn SUð2Þ SUð3Þ
hB̄3̄u

μ∇νfþν
λvλψμi 101 216 ihψ̄μψνihfþμ

λuλuνi þ H:c: 574

hB̄3̄u
μ∇νfþλρvμvνvλψρi 102 217 ihψ̄μvνvλψμihfþν

ρuλuρi þ H:c: 575

hB̄3̄f−
μνfþμ

λvνψλi 103 218 ihψ̄μvνvλψρihfþμνuλuρi þ H:c: 302 576

hB̄3̄f−
μνfþμ

λvλψνi 104 219 ihψ̄μvνvλψρihfþμνuρuλi þ H:c: 577

hB̄3̄h
μνfþμ

λvλψνi 105 220 ihψ̄μvνvλψρihfþμρuνuλi 303 578

hB̄3̄v
μψνihfþμ

λf−νλi 106 221 ihfþμνuμihψ̄νuλψλi þ H:c: 579

hB̄3̄v
μψνihfþν

λf−μλi 107 222 ihfþμνuλihψ̄μuνψλi þ H:c: 580

hB̄3̄v
μψνihfþμ

λhνλi 108 223 ihfþμνuλihψ̄μuλψνi 581

hB̄3̄v
μψνihfþν

λhμλi 224 ihfþμνuλihψ̄μuρvνvλψρi þ H:c: 582

hB̄3̄v
μψνih∇νfþμ

λuλi 109 225 ihfþμνuλihψ̄μuρvνvρψλi þ H:c: 583

hB̄3̄v
μψνih∇λfþμλuνi 110 226 ihfþμνuλihψ̄μuρvλvρψνi 584

hB̄3̄v
μψνih∇λfþνλuμi 111 227 iϵμνλρhψ̄μfþνλf−ρσψσi þ H:c: 304 585

hB̄3̄v
μvνvλψρihfþμρhνλi 228 iϵμνλρhψ̄μfþν

σf−λρψσi þ H:c: 305 586

ϵμνλρhB̄3̄∇μ∇σfþνσvλψρi 112 229 iϵμνλρhψ̄μfþν
σf−λσψρi þ H:c: 306 587

ϵμνλρh∇μ∇σfþνσihB̄3̄vλψρi 113 iϵμνλρhψ̄μfþνλf−σδvρvσψδi þ H:c: 307 588

iϵμνλρhB̄3̄fþμνfþλ
σvρψσi 114 230 iϵμνλρhψ̄μfþν

σf−λδvρvδψσi þ H:c: 308 589

iϵμνλρhB̄3̄fþμνfþλ
σvσψρi 115 231 iϵμνλρhψ̄μfþν

σf−σδvλvδψρi þ H:c: 309 590

iϵμνλρhB̄3̄fþμνvλψσfTþρσi 116 232 iϵμνλρhψ̄μfþνλhρσψσi þ H:c: 310 591

iϵμνλρhB̄3̄fþμνvσψλfTþρσi 117 233 iϵμνλρhψ̄μfþν
σhλσψρi þ H:c: 311 592

iϵμνλρhfþμνihB̄3̄fþλ
σvρψσi 118 iϵμνλρhψ̄μfþνλhσδvρvσψδi þ H:c: 312 593

iϵμνλρhfþμνihB̄3̄fþλ
σvσψρi 119 iϵμνλρhψ̄μfþνλhσδvσvδψρi þ H:c: 313 594

iϵμνλρhB̄3̄uμuνχþvλψρi 120 234 iϵμνλρhψ̄μfþν
σhλδvρvδψσi þ H:c: 314 595

iϵμνλρhB̄3̄uμuνvλψρχ
Tþi 121 235 iϵμνλρhψ̄μfþν

σhσδvλvδψρi þ H:c: 315 596

iϵμνλρhB̄3̄uμχþuνvλψρi 122 236 iϵμνλρhψ̄μfþνλψ
σfT−ρσi þ H:c: 316 597

iϵμνλρhB̄3̄uμχþvνψλuTρi 123 237 iϵμνλρhψ̄μfþνλψ
σhTρσi þ H:c: 317 598

iϵμνλρhB̄3̄uμvνψλuTρχTþi 124 238 iϵμνλρhψ̄μfþνλvρvσψδfT−σδi þ H:c: 318 599

iϵμνλρhB̄3̄χþuμuνvλψρi 239 iϵμνλρhψ̄μ∇νfþλ
σuρψσi þ H:c: 319 600

iϵμνλρhB̄3̄vμψνihuλuρχþi 240 iϵμνλρhψ̄μ∇νfþλ
σuσψρi þ H:c: 320 601

iϵμνλρhuμχþihB̄3̄uνvλψρi 241 iϵμνλρhψ̄μ∇σfþνσuλψρi þ H:c: 321 602

iϵμνλρhχþihB̄3̄uμuνvλψρi 242 iϵμνλρhψ̄μ∇νfþλ
σuδvρvδψσi þ H:c: 322 603

iϵμνλρhχþihB̄3̄uμvνψλuTρi 243 iϵμνλρhψ̄μ∇σfþνσuδvλvδψρi þ H:c: 323 604

ihB̄3̄u
μ∇νχþvμψνi 125 244 iϵμνλρhψ̄μ∇νfþλ

σψρuTσi 324 605

ihB̄3̄u
μ∇νχþvνψμi 126 245 iϵμνλρhψ̄μ∇νfþλ

σψσuTρi þ H:c: 325 606

ihB̄3̄u
μvμψν∇νχ

Tþi 127 246 iϵμνλρhψ̄μ∇νfþλ
σvρvδψσuTδi þ H:c: 326 607

ihB̄3̄f−
μνχþvμψνi 128 247 iϵμνλρhψ̄μψνihfþλ

σf−ρσi 327 608

ihB̄3̄f−
μνvμψνχ

Tþi 129 248 iϵμνλρhψ̄μψνihfþλ
σhρσi 328 609

ihB̄3̄χþf−μνvμψνi 130 249 iϵμνλρhψ̄μψνih∇λfþρ
σuσi 329 610

ihB̄3̄χþhμνvμψνi 131 250 iϵμνλρhψ̄μψνih∇σfþλσuρi 330 611

ihB̄3̄∇μχþuνvνψμi 132 251 iϵμνλρhψ̄μvνvσψλihfþρ
δf−σδi 331 612

ihB̄3̄v
μψνihuμ∇νχþi 133 252 iϵμνλρhψ̄μvνvσψλihfþρ

δhσδi 613

ihB̄3̄v
μψνihuν∇μχþi 253 iϵμνλρhψ̄μvνvσψδihfþλρhσδi þ H:c: 614

ihB̄3̄v
μψνihf−μνχþi 134 254 iϵμνλρhψ̄μvνvσψλih∇δfþρδuσi 332 615

ihχþihB̄3̄f−
μνvμψνi 255 ihψ̄μ∇μ∇νfþν

λψλi þ H:c: 333 616

ih∇μχþihB̄3̄u
νvνψμi 256 ih∇μ∇μfþνλihψ̄ νψλi 334
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TABLE IX. (Continued)

Pn SUð2Þ SUð3Þ Pn SUð2Þ SUð3Þ
ϵμνλρhB̄3̄fþμνχþvλψρi 135 257 hψ̄μfþμ

νfþν
λψλi 335 617

ϵμνλρhB̄3̄fþμνvλψρχ
Tþi 136 258 hψ̄μfþνλfþμνψλi 336 618

ϵμνλρhB̄3̄χþfþμνvλψρi 137 259 hψ̄μfþνλfþνλψμi 337 619

ϵμνλρhB̄3̄vμψνihfþλρχþi 138 260 hψ̄μfþμ
νfþλρvνvλψρi 338 620

ϵμνλρhfþμνihB̄3̄χþvλψρi 139 hψ̄μfþνλfþμ
ρvνvρψλi 339 621

ϵμνλρhfþμνihχþihB̄3̄vλψρi 140 hψ̄μfþνλfþν
ρvλvρψμi 340 622

ϵμνλρhχþihB̄3̄fþμνvλψρi 261 hψ̄μfþμ
νψλfTþνλi þ H:c: 341 623

hB̄3̄u
μuνχ−vμψνi 141 262 hψ̄μfþνλψμfTþνλi 342 624

hB̄3̄u
μuνχ−vνψμi 142 263 hψ̄μfþμ

νvνvλψρfTþλρi þ H:c: 343 625

hB̄3̄u
μuνvμψνχ

T
−i 143 264 hψ̄μfþνλvνvρψμfTþλρi 344 626

hB̄3̄u
μuνvνψμχ

T
−i 265 hψ̄μψμihfþνλfþνλi 345 627

hB̄3̄u
μχ−uνvμψνi 144 266 hψ̄μψνihfþμ

λfþνλi 346 628

hB̄3̄u
μχ−uνvνψμi 145 267 hψ̄μvνvλψμihfþν

ρfþλρi 347 629

hB̄3̄u
μχ−vμψνuTνi 146 268 hψ̄μvνvλψρihfþμνfþλρi 348 630

hB̄3̄u
μχ−vνψμuTνi 147 269 hfþμνihψ̄μfþν

λψλi þ H:c: 349
hB̄3̄u

μvμψνuTνχT−i 148 270 hfþμνihψ̄μfþλρvνvλψρi þ H:c: 350
hB̄3̄u

μvνψμuTνχT−i 271 hψ̄μuμuνχþψνi þ H:c: 351 631

hB̄3̄χ−u
μuνvμψνi 272 hψ̄μuνuμχþψνi þ H:c: 352 632

hB̄3̄χ−u
μuνvνψμi 273 hψ̄μuνuνχþψμi þ H:c: 353 633

hB̄3̄v
μψνihuμuνχ−i 274 hψ̄μuνuλχþvνvλψμi þ H:c: 354 634

hB̄3̄v
μψνihuνuμχ−i 275 hψ̄μuμuνψνχ

Tþi 355 635

huμuνihB̄3̄χ−vμψνi 276 hψ̄μuνuμψνχ
Tþi 636

huμχ−ihB̄3̄u
νvμψνi 277 hψ̄μuνuνψμχ

Tþi 637

huμχ−ihB̄3̄u
νvνψμi 278 hψ̄μuνuλvνvλψμχ

Tþi 638

hχ−ihB̄3̄u
μuνvμψνi 279 hψ̄μuμχþuνψνi 356 639

hχ−ihB̄3̄u
μuνvνψμi 280 hψ̄μuνχþuμψνi 357 640

hχ−ihB̄3̄u
μvμψνuTνi 281 hψ̄μuνχþuνψμi 358 641

ϵμνλρhB̄3̄uμ∇νχ−vλψρi 149 282 hψ̄μuνχþuλvνvλψμi 359 642

ϵμνλρhB̄3̄uμvνψλ∇ρχ
T
−i 150 283 hψ̄μuμχþψνuTνi þ H:c: 360 643

ϵμνλρhB̄3̄f−μνχ−vλψρi 151 284 hψ̄μuνχþψμuTνi þ H:c: 361 644

ϵμνλρhB̄3̄f−μνvλψρχ
T
−i 152 285 hψ̄μuνχþψνuTμi þ H:c: 362 645

ϵμνλρhB̄3̄χ−f−μνvλψρi 153 286 hψ̄μuνχþvνvλψμuT λi þ H:c: 363 646

ϵμνλρhB̄3̄∇μχ−uνvλψρi 154 287 hψ̄μψμihuνuνχþi 364 647

ϵμνλρhB̄3̄vμψνihuλ∇ρχ−i 155 288 hψ̄μψνihuμuνχþi 365 648

ϵμνλρhB̄3̄vμψνihf−λρχ−i 156 289 hψ̄μψνihuνuμχþi 649

ϵμνλρhχ−ihB̄3̄f−μνvλψρi 290 hψ̄μvνvλψμihuνuλχþi 366 650

ϵμνλρh∇μχ−ihB̄3̄uνvλψρi 291 huμuμihψ̄ νχþψνi 651

ihB̄3̄fþμνχ−vμψνi 157 292 huμuνihψ̄μχþψνi 652

ihB̄3̄fþμνvμψνχ
T
−i 158 293 huμuνihψ̄ λχþvμvνψλi 653

ihB̄3̄χ−fþμνvμψνi 159 294 huμχþihψ̄μuνψνi þ H:c: 654

ihB̄3̄v
μψνihfþμνχ−i 160 295 huμχþihψ̄νuμψνi 655

ihfþμνihB̄3̄χ−vμψνi 161 huμχþihψ̄νuλvμvλψνi 656

ihfþμνihχ−ihB̄3̄vμψνi 162 hχþihψ̄μuμuνψνi 657

ϵμνλρhDσDσFLμνihB̄3̄vλψρi þ P:C:H: 163 hχþihψ̄μuνuμψνi 658
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TABLE IX. (Continued)

Pn SUð2Þ SUð3Þ Pn SUð2Þ SUð3Þ
ihχ−ihB̄3̄fþμνvμψνi 296 hχþihψ̄μuνuνψμi 659

hψ̄μuμuνuνuλψλi 164 297 hχþihψ̄μuνuλvνvλψμi 660

hψ̄μuμuνuλuνψλi þ H:c: 165 298 hχþihψ̄μuμψνuT νi þ H:c: 661

hψ̄μuμuνuλuλψνi þ H:c: 299 hχþihψ̄μuνψμuTνi 662

hψ̄μuνuμuλuνψλi 166 300 hχþihψ̄μuνvνvλψμuT λi 663

hψ̄μuνuμuλuλψνi þ H:c: 167 301 ϵμνλρhψ̄μuν∇λχþψρi þ H:c: 367 664

hψ̄μuνuνuλuλψμi 168 302 ϵμνλρhψ̄μuν∇σχþvλvσψρi þ H:c: 368 665

hψ̄μuνuλuμuνψλi 303 ϵμνλρhψ̄μf−νλχþψρi þ H:c: 369 666

hψ̄μuνuλuμuλψνi þ H:c: 304 hψ̄μ∇μ∇νχþψνi þ H:c: 370 667

hψ̄μuνuλuνuλψμi 169 305 hψ̄μ∇ν∇νχþψμi 371 668

hψ̄μuνuλuλuμψνi 306 h∇μ∇μχþihψ̄νψνi 372 669

hψ̄μuνuλuλuνψμi 307 h∇μ∇νχþihψ̄μψνi þ H:c: 373 670

hψ̄μuμuνuλuρvνvλψρi 170 308 ihψ̄μfþμ
νχþψνi þ H:c: 374 671

hψ̄μuμuνuλuρvνvρψλi þ H:c: 171 309 ihψ̄μfþμ
νψνχ

Tþi 375 672

hψ̄μuμuνuλuρvλvρψνi þ H:c: 310 ihψ̄μψνihfþμνχþi 376 673

hψ̄μuνuμuλuρvνvρψλi 172 311 ihfþμνihψ̄μχþψνi 377
hψ̄μuνuμuλuρvλvρψνi þ H:c: 173 312 ihfþμνihχþihψ̄μψνi 378
hψ̄μuνuνuλuρvλvρψμi þ H:c: 174 313 ihχþihψ̄μfþμ

νψνi 674

hψ̄μuνuλuμuρvλvρψνi þ H:c: 314 hψ̄μχ2þψμi 379 675

hψ̄μuνuλuμuρvνvρψλi 315 hψ̄μχþψμχ
Tþi 380 676

hψ̄μuνuλuνuρvλvρψμi þ H:c: 175 316 hψ̄μψμihχ2þi 381 677

hψ̄μuνuλuλuρvνvρψμi 317 hχþihψ̄μχþψμi 678

hψ̄μuνuλuρuμvλvρψνi 318 hχþihχþihψ̄μψμi 679

hψ̄μuνuλuρuνvλvρψμi 319 iϵμνλρhψ̄μuνuλχ−ψρi þ H:c: 382 680

hψ̄μuνuλuρuσvνvλvρvσψμi 176 320 iϵμνλρhψ̄μuνuσχ−vλvσψρi þ H:c: 681

hψ̄μuμuνuνψλuT λi þ H:c: 177 321 iϵμνλρhψ̄μuνuλψρχ
T
−i 383 682

hψ̄μuμuνuλψνuT λi þ H:c: 178 322 iϵμνλρhψ̄μuνχ−uλψρi 384 683

hψ̄μuμuνuλψλuTνi 179 323 iϵμνλρhψ̄μuνχ−ψλuTρi þ H:c: 385 684

hψ̄μuνuμuνψλuT λi þ H:c: 324 iϵμνλρhψ̄μuνχ−vλvσψρuTσi þ H:c: 386 685

hψ̄μuνuμuλψνuT λi þ H:c: 325 iϵμνλρhψ̄μψνihuλuρχ−i 686

hψ̄μuνuνuμψλuT λi þ H:c: 326 iϵμνλρhχ−ihψ̄μuνuλψρi 687

hψ̄μuνuνuλψμuT λi þ H:c: 180 327 ihψ̄μuμ∇νχ−ψνi þ H:c: 387 688

hψ̄μuνuλuμψνuT λi 328 ihψ̄μuν∇μχ−ψνi þ H:c: 388 689

hψ̄μuνuλuνψμuT λi 181 329 ihψ̄μuν∇νχ−ψμi þ H:c: 389 690

hψ̄μuμuνuλvνvλψρuTρi þ H:c: 182 330 ihψ̄μuν∇λχ−vνvλψμi þ H:c: 390 691

hψ̄μuμuνuλvνvρψλuTρi 183 331 ihψ̄μuμψν∇νχ
T
−i þ H:c: 391 692

hψ̄μuμuνuλvλvρψνuTρi þ H:c: 184 332 ihψ̄μuνψμ∇νχ
T
−i 392 693

hψ̄μuνuμuλvνvλψρuTρi þ H:c: 333 ihψ̄μf−μνχ−ψνi þ H:c: 393 694

hψ̄μuνuμuλvλvρψνuTρi þ H:c: 334 ihψ̄μhμνχ−ψνi þ H:c: 394 695

hψ̄μuνuνuλvλvρψμuTρi þ H:c: 185 335 ihψ̄μhμνψνχ
T
−i 395 696

hψ̄μuνuλuμvνvλψρuTρi þ H:c: 336 ihψ̄μψμihuν∇νχ−i 396 697

hψ̄μuνuλuμvλvρψνuTρi 337 ihψ̄μψνihuμ∇νχ−i þ H:c: 397 698

hψ̄μuνuλuνvλvρψμuTρi 186 338 ihψ̄μψνihhμνχ−i 398 699

hψ̄μuνuλuρvνvλψμuTρi þ H:c: 187 339 ihψ̄μvνvλψμihuν∇λχ−i 700
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TABLE IX. (Continued)

Pn SUð2Þ SUð3Þ Pn SUð2Þ SUð3Þ
hψ̄μuνuλuρvνvρψμuT λi 340 ihχ−ihψ̄μhμνψνi 701

hψ̄μuνuλuρvνvλvρvσψμuTσi 188 341 ih∇μχ−ihψ̄μuνψνi þ H:c: 702

hψ̄μuμuνψνuTλuT λi 342 ih∇μχ−ihψ̄νuμψνi 703

hψ̄μuμuνψλuT νuT λi þ H:c: 189 343 ϵμνλρhψ̄μfþνλχ−ψρi þ H:c: 399 704

hψ̄μuμuνψλuT λuTνi þ H:c: 344 ϵμνλρhψ̄μfþνλψρχ
T
−i 400 705

hψ̄μuνuμψνuTλuT λi 345 ϵμνλρhψ̄μψνihfþλρχ−i 401 706

hψ̄μuνuμψλuT νuT λi þ H:c: 346 ϵμνλρhfþμνihψ̄ λχ−ψρi 402
hψ̄μuνuνψμuTλuT λi 347 ϵμνλρhfþμνihχ−ihψ̄ λψρi 403
hψ̄μuνuλψμuT νuT λi 190 348 ϵμνλρhχ−ihψ̄μfþνλψρi 707

hψ̄μuνuλψμuT λuTνi 349 hψ̄μχ2−ψμi 404 708

hψ̄μuμuνvνvλψρuT λuTρi þ H:c: 191 350 hψ̄μχ−ψμχ
T
−i 405 709

hψ̄μuμuνvνvλψρuTρuT λi þ H:c: 351 hχ−ihψ̄μχ−ψμi 406 710

hψ̄μuμuνvλvρψνuT λuTρi 352 hχ−ihχ−ihψ̄μψμi 711

hψ̄μuνuμvνvλψρuT λuTρi þ H:c: 353 hψ̄μψμihFL
νλFLνλi þ P. 407 712

hψ̄μuνuμvλvρψνuT λuTρi 354 hψ̄μvνvλψμihFLν
ρFLλρi þ P. 408 713

hψ̄μuνuνvλvρψμuT λuTρi 355 hFL
μνihFLμνihψ̄ λψλi þ P. 409

hψ̄μuνuλvνvρψμuT λuTρi þ H:c: 192 356 hFL
μνihFLμ

λihψ̄ρvνvλψρi þ P. 410
hψ̄μuνuλvνvρψμuTρuT λi þ H:c: 357 hψ̄μψμihχχ†i 411 714

hψ̄μuνuλvνvλvρvσψμuTρuTσi 358 hψ̄μ det χψμi þ H:c: 412
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