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Abstract: In this paper, chiral Lagrangians with a vector meson nonet are constructed across multiple representa-
tions, including those at the next-to-leading order in the vector-field representation, as well as at the next-to-next-to-
leading order in the tensor-field and hidden local symmetry representations. For the next-to-leading order octet, re-
dundant terms identified in other literature are also addressed in both the tensor-field and hidden local symmetry rep-
resentations. Furthermore, the equivalence between the tensor-field and hidden local symmetry representations is ex-

amined.
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I. INTRODUCTION

Quantum chromodynamics (QCD) is the fundament-
al theory describing strong interactions. However, due to
non-perturbative effects, QCD often cannot provide pre-
cise predictions in the low-energy region. To study low-
energy QCD involving pseudoscalar mesons, one can em-
ploy an effective theory at the hadronic level, leveraging
chiral symmetry and its spontaneous breaking. This ap-
proach is known as chiral perturbation theory (ChPT)
[1-5]. ChPT serves as an effective field theory of QCD at
low energies. In ChPT, the chiral Lagrangian encom-
passes all effective interactions that respect Lorentz in-
variance, chiral symmetry, charge conjugation, and par-
ity. Rather than an expansion in terms of the large strong
coupling constant, ChPT is formulated as an expansion in
the typical momentum scale (p). According to Weinberg's
power-counting rule, tree-level and loop diagrams con-
tribute terms proportional to powers of p/A, where A
represents the chiral symmetry-breaking scale. Thus, cal-
culating a physical quantity with a specific accuracy re-
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quires only a finite number of interactions. Currently,
pseudoscalar mesonic chiral Lagrangians have been con-
structed up to O(p*) in both SU(2) and SU(3) symmet-
ries [4—10].

ChPT can be extended to higher-energy ranges to in-
corporate additional particles, such as vector mesons,
which exhibit unique properties. With masses that fall
between those of pseudoscalar mesons and baryons, vec-
tor mesons present challenges for consistent power count-
ing [11, 12]. In the literature, vector mesons are some-
times treated as light degrees of freedom [13—28], while
other studies treat them as heavy degrees of freedom
[29-34].

Several representations are used to describe vector
mesons: the traditional vector-field (or matter-field/Proca
field) representation [35, 36], the antisymmetric tensor-
field representation [4, 36, 37], the hidden local sym-
metry (HLS) representation [38—46], and the massive
Yang-Mills representation [47—51]. This work focuses on
the first three, as the massive Yang-Mills representation
is seldom used today.
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While distinct, these representations are interrelated.
The vector-field representation, the most traditional, has
its connections to other representations thoroughly docu-
mented in Refs. [36, 45, 52—54]. In the tensor-field rep-
resentation, vector mesons are represented by antisym-
metric tensors, which transform homogeneously under
chiral symmetry [36, 37, 52, 54]. The vector-field and
tensor-field representations share many similarities, with
some studies treating them together [36, 52, 54]. The
tensor-field representation offers certain advantages: it
provides a straightforward generalization of the Dirac
equation for spin-1/2 particles to spin-1 particles and cor-
responds to the (1,0)®(0, 1) representation of the Lorentz
group, naturally encompassing two spin-1 degrees of
freedom among its six degrees of freedom. In contrast,
the vector-field representation uses the (1/2, 1/2) Lorentz
representation, requiring an auxiliary condition to elimin-
ate the unwanted spin-0 component. The tensor-field
Lagrangian is also simpler in form than that of the vector-
field representation. Further details on the relations
between these two representations can be found in Refs.
[36, 43, 52—54].

In the HLS representation, an artificial local sym-
metry is introduced into the nonlinear sigma model
through the choice of specific field variables, which can
be removed by selecting a gauge, such as the unitary
gauge. This gauge symmetry is not a true symmetry but a
redundancy in the description. The HLS representation's
connections with other representations are discussed in
Refs. [36, 43, 45, 55]. The massive Yang-Mills represent-
ation is a particular gauge choice within the generalized
HLS model, determined by specific parameter values,
with further relations to other representations elaborated
in Refs. [36, 56—58].

Two types of equivalence relations exist among these
representations [54, 55]. The first type indicates that dif-
ferent representations share the same structure without in-
tegrating out vector mesons [43, 45], while the second
type arises when different representations yield equival-
ent results after vector fields are integrated out [36, 52,
54]. The first type of equivalence applies at the level of
resonance Lagrangians, whereas the second applies at the
level of pseudoscalar mesonic chiral Lagrangians. Im-
portantly, the first-type equivalences imply the second-
type, but the reverse is not necessarily true.

After integrating out the vector fields and comparing
with pseudoscalar mesonic chiral Lagrangians [4, 5, 7,
59], the equivalence of these representations at the level
of pseudoscalar mesonic chiral Lagrangians becomes
evident [36, 52, 54]. A recent approach, the first-order
formalism, enables the calculation of resonance contribu-
tions to low-energy constants (LECs) in ChPT at next-to-
next-to-leading order (NNLO) by integrating out vector
fields [54]. This method underscores the equivalence
between the vector-field and tensor-field representations

at the NNLO level.

Currently, although there is extensive research on
ChPT with vector mesons, most studies focus on treating
vector mesons as resonance states to investigate the prop-
erties of pseudoscalar mesons [60—66]. For such pur-
poses, the lower-order chiral Lagrangian is usually suffi-
cient. However, some studies concentrate on vector
mesons themselves, analyzing aspects such as their
masses [30, 67—72], electromagnetic properties [23, 73],
decay constants [28, 74], radiative decays [16, 75], and
scattering with other particles at high energies [22, 46,
76—78]. Research on vector mesons at the next-to-lead-
ing order (NLO) has also been conducted, and studies at
the NNLO are emerging [63—66, 71].

To date, vector mesonic chiral Lagrangians have been
developed up to NLO in the tensor-field and HLS repres-
entations [36, 38, 42, 63]. However, for studies focused
on vector mesons themselves, lower-order Lagrangians
may not offer the required accuracy. In this paper, we
systematically construct chiral Lagrangians for the vec-
tor-field, tensor-field, and HLS representations, extend-
ing to NNLO and covering both the normal and anomal-
ous cases, and the strong equivalence between the tensor-
field and HLS representations is also analyzed. Addition-
ally, to expand the application scope of the chiral Lag-
rangian, the singlet vector meson is also considered, i.e.,
the chiral Lagrangian is expanded to the vector meson
nonet. This Lagrangian can be applied not only to low-
energy vector mesons but also to heavy-vector-meson
fields. For example, when J/¥ is treated as a vector
meson singlet, it can be used to study the interaction
between J/¥ and pseudoscalar mesons [79—81].

While multi-vector-meson interactions have been ex-
plored in earlier research, the complexity of these interac-
tions in the vector-field and tensor-field representations
has often restricted studies to single-vector-meson ver-
tices. Consequently, our analysis concentrates on single-
vector-meson vertices within these representations. Al-
though higher-order chiral Lagrangians contain numer-
ous terms, only a few play a significant role in specific
physical phenomena. Advances in technology and the de-
velopment of specialized software and computer algebra
systems now enable efficient handling of the computa-
tional challenges posed by these complex terms.

This paper focuses on a tree-level analysis. Extend-
ing the discussion to include loop diagrams poses signi-
ficant challenges, as the presence of vector mesons dis-
rupts the conventional power-counting rule [68]. Spe-
cifically, loop diagrams introduce large imaginary com-
ponents that violate power counting, and these terms can-
not be absorbed using standard counterterms or renormal-
ized parameters within the traditional renormalization
scheme. Currently, the only viable solution to this prob-
lem is the complex-mass scheme [69, 82—91]. In this
scheme, the masses and widths of vector mesons are as-
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signed power-counting orders of O(p°) and O(p'), re-
spectively. The power-counting rule for a vector meson
propagator depends on the external momenta: it is coun-
ted as O(p°) if it carries large external momentum and
O(p') otherwise. Additionally, derivatives acting on vec-
tor mesons are assigned an order of O(p®). Meanwhile,
the power counting for pseudoscalar mesons remains con-
sistent with standard pseudoscalar mesonic ChPT. In the
complex-mass scheme, power-counting violations can be
controlled by introducing additional counterterms, albeit
with more complex parameter structures. This approach
preserves the power-counting rule, allowing for the ap-
plication of the chiral expansion even at the loop level.

This paper is structured as follows. Sec. II provides a
brief overview of pseudoscalar and vector mesons in
ChPT. Secs. III to V detail the methods for constructing
chiral Lagrangians with vector mesons in the vector-field,
tensor-field, and HLS representations, respectively. Sec.
VI outlines the resulting chiral Lagrangians, while Sec.
VII examines the equivalence between the HLS and
tensor-field representations. Finally, Sec. VIII provides a
summary and some comments.

II. MESONS IN CHIRAL PERTURBATION
THEORY

In QCD, the Lagrangian with external sources is

Zaocp = .%’CD +qy, (V' +d"ys)g—q(s—ipys)g, (1)

where £y, is the original QCD Lagrangian, and ¢ de-
notes the light quark fields. Here, v, a*, s, and p repres-
ent the vector, axial-vector, scalar, and pseudoscalar
sources, respectively. For simplicity, the tensor source
and the 8 term are omitted. To facilitate comparison with
the pseudoscalar mesonic chiral Lagrangian, a* is con-
sidered traceless, and v* is allowed to be non-traceless
only in the two-flavor anomalous part; in other contexts,
it is assumed to be traceless.

If the masses of the light quarks are neglected, the
QCD Lagrangian exhibits a global SU(Nf), XSU(Ny)g
chiral symmetry, where N;=2 or 3. This symmetry
spontaneously breaks to an SU(N,)y symmetry, resulting
in the emergence of pseudoscalar Goldstone bosons asso-
ciated with the symmetry breaking. These bosons corres-
pond to the lowest pseudoscalar mesons, represented by
U. Under a chiral transformation, U transforms as
U—g.Ugk, where gp and g, are elements of the
SU(Ny), and SU(Ny)r chiral groups, respectively.

For convenience, an auxiliary field u is introduced to
describe the pseudoscalar meson fields, with u?> = U [92,
93]

U(x) =exp <;/§n(x)) (2)

0

where F, is a low-energy constant, and n(x) represents
pseudoscalar meson fields,

n(x) = Z \f&mm

—+= mt K*
«F «f
_ B L I 3)
VITVe
_ - 18
K K° -=
V6

where A; are the Gell-Mann matrices. The chiral trans-
formation of the pseudoscalar meson fields 7(x) is nonlin-
ear, often referred to as a nonlinear realization. Under a
chiral transformation, u transforms as u — g uh' = hugl,
where /2 is a compensator field dependent on the meson
fields. This transformation property of u facilitates the
construction of chiral Lagrangians, which we will em-
ploy in this paper. For further details on ChPT, readers
may consult Refs. [92—94] and the references therein.

The vector meson nonet is represented by a 3 x 3 mat-
rix in the vector-field representation,

P ws @ + o !
BT c
V= AL e @
p VeV
—+0 wg Wy
K+ K =2
V6 V3
4)

The vector field V* transforms as V# — hV#h' under chir-
al rotations. In the tensor-field representation, V* is re-
placed by an antisymmetric tensor W*’, where each ele-
ment of V¥ corresponds to an antisymmetric tensor field.
The HLS representation is more complex and will be dis-
cussed in detail in Sec. V.

To account for finer effects such as p°-w mixing
[95] or w—¢ mixing [96], p°, ws, and w, should be in-
cluded in the mixing. For ideal mixing,

- )6

This paper does not assume isospin symmetry. If one
considers isospin breaking, such as the mass difference
between p° and p*, then p°, w, and ¢ mixing must be in-

®)
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cluded, and s should be replaced by diag(m,,m,,m,) in the
calculation [30, 67].

The following three sections discuss the construction
of chiral Lagrangians with vector mesons in different rep-
resentations. In this paper, we restrict our focus to single-
vector-meson vertices within the vector-field and tensor-
field representations.

III. VECTOR-FIELD REPRESENTATION

A. Building blocks and transformation properties

In addition to the vector meson fields, the building
blocks in the vector-field representation are identical to
those in the pseudoscalar mesonic chiral Lagrangians [7,
59].

ut =i{uT(ﬁ“—iﬂ’)u—u(ﬁ“—if‘l)uT},
e =uyu £uy'u,
= uFYu’ +u' FRlu,
Y =uFYu —u' FYu = -V’ + V',

= Vi + Ve (6)

where r=v+a', #=vV-a', y=2By(s+ip), Fi =
Fr =o' =i, r, FY =00 -0t —i[¢, 0], and B, is
a constant related to the quark condensate. These build-
ing blocks exhibit the same chiral rotation properties as
V¥, ie., X — hXh', where X represents any building
block. The covariant derivative is defined by

VAX = 9°X + [T, X], (7
where I',, represents the chiral connection,
F“:%{MT(é‘“—iﬂ’)u+u(6“—i€“)uT}. ®)

To construct the vector mesonic chiral Lagrangians,
the vector fields V#, X, and their derivatives are con-
sidered. Some studies also introduce a building block
Vw = VRV —V'VE [36, 54]. However, since only single-
vector-meson vertices are considered, the covariant deriv-
atives acting on V* can be transferred to other building
blocks through partial integration, as will be discussed in
Eq. (10). Therefore, aside from the kinetic term, this
building block is not included.

In addition to chiral symmetry, chiral Lagrangians
must also be invariant under parity (P), charge conjuga-
tion (C), and Hermitian conjugation (h.c.) transforma-
tions. The transformation properties of these building
blocks have been extensively discussed in the literature

[7, 36, 37, 59]. ChPT is typically expanded in powers of
the momentum (p) of the external source, denoted as
O(p"), where n is referred to as the chiral dimension (ab-
breviated as Dim). Table 1 summarizes these properties
for reference.

Table 1. The chiral dimension (Dim), parity (P), charge con-
jugation (C), and hermiticity (h.c.) of the building blocks in
the vector-field and tensor-field representations are analyzed.

Dim P C h.c.
ut 1 —u, o4 wh
" 2 —hyy (oY "
X 2 £ ()’ e
il 2 =+ fapw F(FYT Find
v 0 Vi —(vi)" yr
w 0 W —(Wm)T W
g 0 —Ewap g gvip

The vector meson masses are approximately [97]

0%,0°(775 MeV), (782 MeV), K**,K*°, K*°(894 MeV).
©)

Their masses fall between those of the pseudoscalar
mesons and baryons. These mesons can be considered
either light or heavy degrees of freedom, depending on
the context. In this paper, we assume V¥ =O(p"). The
chiral dimensions of the other building blocks are consist-
ent with those in the pseudoscalar mesonic chiral Lag-
rangians [11, 45]. Table 1 provides a summary of these
power-counting rules.

Furthermore, each covariant derivative applied to the
first six building blocks contributes an additional O(p')
order. For the anomalous part, the Levi-Civita tensor &%
is also necessary. The aforementioned power-counting
rule is effective at the tree level. For loop contributions,
the complex-mass scheme should be employed, as dis-
cussed in the introduction.

B. Constraint relations

The chiral Lagrangian must satisfy all the symmet-
ries discussed above. Constructing a complete set that ad-
heres to these symmetries is straightforward; however,
the terms in this set are typically not linearly independent.
To achieve a linearly independent chiral Lagrangian, the
following linear constraint relations must be considered
[6-9, 36, 37].

(i) Partial Integration. Given that derivatives ap-
plied to the entire Lagrangian can be disregarded, we ob-
tain the following identity:

013101-4



Higher-order chiral Lagrangians with vector meson nonet in different representations

Chin. Phys. C 51, 013101 (2027)

(VRFAB---XC ) +{(AV*B---}(C---)
+{(AB---XV*C---) +other terms = 0, (10)

where A, B, and C are generic building blocks, "(---)" de-
notes the flavor trace, and "---" represents additional
blocks as necessary. This relation indicates that one of the
terms in Eq. (10) is redundant and can be omitted. Since
our focus is on single-vector-meson vertices, the covari-
ant derivatives initially applied to V# can be systematic-
ally transferred to the other building blocks. This transfer
eliminates the necessity for terms involving V¥ or V<V,

(ii) Equations of Motion (EOMs). The leading-or-
der(LO) EOMs are crucial for the construction of chiral
Lagrangians [7]. For pseudoscalar mesons, the LO EOM
is

i

Ve, = (- ijom) (1)

With this relation, V¥u, can be substituted with alternat-
ive expressions, thereby excluding it from the chiral Lag-
rangian.

For vector mesons, the LO Lagrangian is provided by
[36]

—_—

L =——(V,, V" -2MV, V). (12)

N

This Lagrangian results in the Klein-Gordon equation and
an auxiliary condition:

V, V' +M)V* =0, V,V*=0, (13)

where "=" denotes equivalence up to higher-order terms
or terms of the same order with fewer covariant derivat-
ives. This notation is meaningful because terms of the
same order but with fewer derivatives are already in-
cluded according to our procedure for listing allowable
terms. These equations imply that V,V*V* and V,V¥* can
be transformed into alternative forms. By applying par-
tial integration, Eq. (13) can be reformulated as

VEVPY,0, =0, V*V,0 =0, (14)

where O and O, represent any products of building
blocks with the appropriate indices. The omitted terms do
not compromise the structural integrity of the chiral Lag-
rangian.

(iii) Bianchi Identity. Utilizing the definitions

provided in Sec. III.A, the Bianchi identity is derived as
follows:

VI + VT + VT =0, (15)

where, for any building block X,

[VE, VX =[I",X], (16)
"= l [, u’] - if“v (17)
47 27"

Two specific cases are

Vyf_va/ + VVf_a/,u + Vafiw

=5 (2w + ]+ [70]), (8)
VLTS

= (] ] 4[] 19

(iv) Schouten Identity. In the anomalous sections,
the Levi-Civita tensor ¢”% is utilized. As there is no
totally antisymmetric fifth-order tensor in four-dimen-
sional spacetime, the Schouten identity implies

Sy _ HYvaB _ gV e _ g vy _ gB givay — 0, (20)

where S* denotes any operator.

(v) Cayley-Hamilton Relations. All building blocks
are N;xN;, matrices in flavor space. The Cayley-
Hamilton theorem establishes relations among these
matrices.

For SU(2),

{A, B} = A(B) + B(A) +(AB) —(A)(B), 2

where 4 and B are any 2 X 2 matrices.
For SU(3),

ABC+ACB+BAC+BCA+CAB+CBA—-AB(C)
—AC(B)—BA(C)—BC{A)—CA(B)—CB{A)—A(BC)
—B(AC)—C(AB)—(ABC)—(ACB) + A(B){C) + B(A){(C)

+C(AXB) + (AXBC) +(BXAC) +(C)XAB) - (AXB)XC) = 0,
(22)

where A4, B, and C are arbitrary 3 x 3 matrices.
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IV. TENSOR-FIELD REPRESENTATION

The tensor-field representation is similar to the vec-
tor-field representation. The building blocks are nearly
identical to those in Table 1, except that V* is substituted
with W', The transformation properties and power-
counting rules for W*” are also provided in Table 1.

In the tensor-field representation, the linear relations
are similar to those in the vector-field representation, with
the main distinction being the EOMs for vector mesons.
The tensor field W+ 1is antisymmetric, satisfying
wH = —W, Utilizing the methods described in Refs. [37,
68, 98], Eq. (13) is replaced by

(V, VP + M)W =0, VWP + VPWo 4 VWY = 0. (23)

Additionally, an auxiliary condition is provided by [37,
52, 68, 98, 99]

v, WA = 0, (24)

For historical reasons, we adhere to the convention in Eq.
(23), where the degrees of freedom W' are fixed, where-
as W% are dynamic. Through partial integration, Eq. (23)
results in the following two linear relations:

W, V(R + R+ R¥™) =0, W, V,V°C" =0, (25)

where R“* denotes an operator with three indices, and
C* represents an operator with two indices.

V. HLS REPRESENTATION

The HLS representation differs significantly from the
vector-field and tensor-field representations. This section
offers a brief overview; further details are available in
Refs. [38—40, 42, 43, 45, 100].

A. Definitions

In the HLS representation, vector mesons are concep-
tualized as gauge fields, with their masses originating
from the Brout-Englert-Higgs mechanism. The HLS
framework is constructed on the Ggiopa X Hiocat Symmetry,
where G =SU(N;), xSU(Ny)r signifies the global sym-
metry, and H represents the HLS. This Ggiobat X Hiocat Sym-
metry can be broken down into an H symmetry, which
corresponds to flavor symmetry. The U field from ChPT
can be decomposed into two fields, &, and &, as

U =& é. (26)

The two fields, & and &, satisfy the following trans-

formation properties under the Ggioba X Hiocal Symmetry:

ELR(X) = h(x)-ELR(X) gh &s (27)

where h(x) € Hipe and gpg € SUN;)LXSU(Ns)g. Two
Maurer-Cartan 1-forms are

1
ol = (P& Er—0'EL- €], (28)

1
off = 5 (' éx-Ex+ 61 £)). (29)

Their chiral transformation properties under the full sym-
metry are

a" — h(x)-a" -h'(x), (30)

& = h(x)- o - h'(x) —i0*h(x) - h'(x). (31)
The relations between o[, ¢, and the building blocks in
the vector-field and tensor-field representations are

1
o) = Eu“ and a/”’ =iI*. The covariant derivatives of &z
are expressed as

DFép = 86 1K +iEL 1, (32)

DFép = 0"&g —1K" &g +i&gr, (33)

where K* are the gauge fields associated with Hy. Un-
der a chiral transformation, K* transforms as

K* — h(x)K*h'(x) — i0*h(x)h' (x). (34)

Using K* fields, the covariant 1-forms are defined as

¥ = o (Do D' 6]) (39)
1 . .
o = 5 (D 4+ D% ). (36)

The quantity &, is associated with the vector field V*
in the standard vector-field representation as follows:

gaff = v, (37)

where £ is a parameter associated with the redefinition of
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V# in the HLS representation. The chiral transformation
properties of @ and & are as follows:

& > h(x0)& h' (x). (38)
The field strength of the HLS gauge boson is defined as
Ve =3'K" -9 K" —-i[K*,K"]. (39)

The LO chiral Lagrangian in this representation is

1 1
L = Frl@u, @) + Fol@df) = 5 5 Vin V") + 2 PR,
(40)

where F, and F, are decay constants, g is the HLS gauge
coupling constant, and g, is defined in terms of the scal-
ar and pseudoscalar external sources as follows:

Re=k=x",  with = &xép (41)

B. Building blocks and transformation properties

The LO chiral Lagrangian comprises four essential
building blocks: &, &, V*, and {.. However, these
building blocks alone are insufficient for constructing
higher-order chiral Lagrangians. To address this limita-
tion, additional terms, including ¢_, as well as the follow-
ing building blocks, are required:

A = D'’ - D' ~ila, ] =il a]], (42)
H" = D'’ + D] —ilef,a ] +ila), of], (43)
V¥ = D'y - Do —ilej, )] —ila/] a1+ V", (44)
H" = D'aj +D"af. (45)

These equations yield the symmetric and antisymmet-
ric indices for D*o’, and D"aj. At NLO, only the anti-
symmetric building blocks, A* and V", are present, as
noted in Ref. [45]. At higher orders, the symmetric forms
of D*a’, and D'« are also required. This paper denotes
these symmetric tensors as H*” and H*, respectively.
Additionally, an alternative set of building blocks has
been proposed in the literature [46], and we adopt the
former convention for consistency. Under a chiral rota-
tion, any building block Y transforms as Y — hYh'. The
covariant derivative of these building blocks is given by

D'Y = 'Y —i[K", Y]. (46)

The structure of these building blocks in the HLS rep-
resentation differs significantly from that in other repres-
entations. Generally, the relations among these building
blocks are quite complex. However, the situation can be
simplified in the unitary gauge, as discussed in Refs. [42,
43, 45]. Table 2 outlines the relations between Egs. (35),
(36), (41)—(45), and Eq. (6) in the unitary gauge, along
with the transformation properties of the building blocks.
With these building blocks and their covariant derivat-
ives, chiral Lagrangians of any order can be constructed.

Table 2. The chiral dimension (Dim) and its relations with
pseudoscalar mesonic building blocks O, as well as the prop-
erties of parity (P), charge conjugation (C), and hermiticity
(h.c.) of these building blocks in the HLS representation, are
discussed.

Dim (6} P C h.c.
N 1 N AT N
&t 1 Eu“ =, (@M Q.
Lot 1 a —(@M" &
X 2 X X= @:)T £
X 1 » N X
7 2 3 T A S
v 2 Vi —(v)! v
N 1 5 N R
s 2 S iy ()T s
) [ , or ,
o 2 =5 F ~ (") @
H 2 Hy —Hy H*
oy 0 —Euvip g o

Table 2 presents the power counting of the HLS
building blocks, as detailed in Refs. [42, 45]. Addition-
ally, the parameter g inthe LO chiral Lagrangian is as-
signed a chiral order of O(p!) [45].

C. Constraint relations

For convenience, we discuss all constraint relations in
the unitary gauge. Consequently, most conclusions from
Sec. III B remain applicable, provided that the relations in
Table 2 are utilized. A notable difference arises in the
EOMs, as detailed in Ref. [45]. The EOMs in the HLS
representation are given by

Dy = —ita— iy, 0 -+ X ()e-iom) +O0"),
g . 4 F2\"" Ny

D&y = O(ph,
D,V* = g’ F2a " + O(p*).

C

(47)
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Here, the parameter a is defined as a = F2/F2.
For V*, as defined in Eq. (39), a relation analogous
to the Bianchi identity can be derived:

DPV* + DMV 4+ D' VPR = (). (48)

Thus, we have established all linear relations within the
HLS representation.

VI. RESULTS OF CHIRAL LAGRANGIANS WITH
VECTOR MESONS

The LO chiral Lagrangians incorporating the vector
meson octet were derived over 30 years ago [36—38]. In
this work, we extend the discussion to include the nonet
and higher-order Lagrangians. However, these higher-or-
der Lagrangians involve a vast number of terms, and
manually performing the calculations can lead to the in-
advertent omission of some linear relations. Con-
sequently, all calculations are performed with the aid of a
computer.

One major challenge in these computations is symbol-
ic manipulation. To our knowledge, no effective and
widely accessible program currently exists to automatic-
ally generate all possible terms and associated linear rela-
tions. To address this, we employ a method that converts
symbolic computations into numerical ones. This paper
outlines the basic approach, with detailed explanations
provided in Refs. [101-103].

To avoid symbolic complications, we assign unique
numbers to each building block and index. For instance,
we may assign V— 11, u— 12, u— 1, v— 2, and so on.
Using this scheme, a term like V*u,u’u, can be represen-
ted by two vectors: one for the building blocks,
(11,12,12,12), and another for the indices, (1,1,2,2).
Compared to handling symbolic expressions, processing
these vectors computationally is significantly more man-
ageable. As a result, most of the tedious calculations are
efficiently executed using this numerical approach.

A. LO

The LO chiral Lagrangians are straightforward. We
provide a brief summary and incorporate the singlet state.
For the vector-field representation, the independent terms
are listed in Table 3. The terms involving (V,), such as
the fourth term in the SU(2) case, include only the sing-
let state.

For the tensor-field representation, the independent
terms are presented in Table 4. In the SU(2) case, the
third term includes only the singlet state.

For the HLS representation, the independent terms are
presented in Table 5. Notably, the third term in both cases
includes only the singlet state.

Table 3. The LO results for the vector-field representation
are presented. The numbers indicate the sequence in each
case.

terms SU(2) SU@3)

VA f ) +Hee. 1 1

iV )+ Hee., 2 2
(VEVY fopw) 3 3
(VEXY fawr) 4
(Vi )+He. 5 4
i (V1) 6 5
iV, )yt ) 6
WV, frattp) + Hee. 7 7
SV Foratto) 8 8

Table 4.
The numbers correspond to the sequence numbers in each

The LO results for the tensor-field representation.

case.

terms SUQ2) SUB)
(W) 1 1
(W fy) 2 2
(WEN Fo) 3
Table 5. The LO results for the HLS representation. The

numbers correspond to the sequence numbers in each case.

terms SUQ2) SUQ3)
@"a.,) 1 1
(@) 2 2
@ )ay 3 3
e+ 4 4
B. NLO

Because the expressions are very lengthy, the NLO
result for the vector-field representation is provided in
Table Al in the supplementary material. The tensor-field
and HLS representations are given in Tables 6 and 7, re-
spectively.

The numbers of these chiral Lagrangians are presen-
ted in Table 8. Concerning the applications of these high-
er-order Lagrangian terms, it is theoretically possible to
integrate out the vector field to connect the low-energy
constants in the vector meson Lagrangian with those in
the pseudoscalar meson Lagrangian. A related discussion
on the vector meson octet is available in Ref. [104].

To verify our findings, we compared them with exist-
ing octet results and identified some redundant terms. The
results for the octet tensor-field representation in the
large-N¢ limit are detailed in Ref. [63]. In the three-fla-

013101-8



Higher-order chiral Lagrangians with vector meson nonet in different representations

Chin. Phys. C 51, 013101 (2027)

Table 6. The NLO chiral Lagrangians with vector mesons in the tensor-field representation.

P, SUQ) SU®G) P, SUQ) SU®G)
KW*wu,utuy) +He. 1 1 W Wox) 19
KW*uutu,uy) +Hee. 2 2 (W f_x_)+H.c. 20 28
KW uutum,) 3 (W*u,V,x_y+H.c. 21 29
WU ) 4 e (Wit f-pr) + Hee. 22 30
WH Y uu,utuy) 5 i (W un f-po) + Heoc. 31
K u, YWy, 6 i (Wi, -, + Hee. 32
W A o) 3 7 i (Wi -, ) + Hee. 33
(W £ )+ Hee, 4 8 i (W41 ) + Hoc. 23 34
W T, hya) 5 9 i (Wt tahpe ) + Hec. 35
(WH foutuy) + Hee. 6 10 e (W, Wuu® f-poe) + Hec. 36
(WA £, ) + Hee. 7 11 i (W, Mttt ) + Hec. 37
(WH £, uau,y + Hee. 8 12 "YW, fi2” fopey + Hec. 24 38
(Weu, fo )+ Hee. 9 13 SO W  for"hp) + Hoc. 25 39
(WU Sty 10 14 MWW,V foipuy) + Hee. 26 40
(WE N fopt 1) 11 15 WX faa” f-po) 27 41
(W Fopo Yt 1) 16 W) faa o) 28 42
(WEY fo uty) + Hee. 12 17 WXV fraolty) 29 43
W fo Yt 18 i (W fapx )+ Hec. 30 44
(WEu, Y for 1) 19 YW, uaux )+ H.c. 31 45
KW £ fo) 13 20 (W1, 32 46
KW u,ux.) +He. 14 21 (W, Wuaupx-) 47
WP u i) 15 2 Sy W Wptt ) 48
W),y 23 i (W, foaox—) + Hec. 33 49
i W,y 24 i W X frapX =) 34 50
(W™ fomxe) +Hec, 16 25 I O W Wi frap) 35 51
WEN frunX+) 17 26 i frn X Wapx-) 36
WX W fo) 18 27

vor case, by employing the linear relations from Sec. 111
B, we discovered an additional relation:

1
Oy, = EOYI -0}, -0};-0(5-20j, (49)
where O! denotes the i-th term listed in Table 1 of Ref.
[63]. In conjunction with the relations provided in Eq.
(25), three additional relations arise:
1
Oy = —205 + 50}/1 -0}, -0};-0/5 205
1
+20(; - E()ZYO, 05, =0, 0},=0. (50)
The terms on the left-hand side of Egs. (49) and (50) are

not independent and can be eliminated. As the large-N.
limit is not applicable in this context, it is necessary to in-
corporate the following terms at the O(1/N¢) level into
Ref. [63]:

0y, = i(u"uﬂ)(W”uvuﬂ),
055 = <Wﬂvf+;z/l><uvu/l>,
03, = i XW* uu,),

054 = <W#Vf+/1v><u/lu/1>s
O;/(, = <W#V“y><f+vﬂu/l>,
O35 = (X XWH frn). (51)
Now, only 24 independent terms remain, denoted as

oY fori=1,2,...,28, excluding i = 17,19,21,22.
In the two-flavor case, only 16 terms remain, neces-
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Table 7. The NLO chiral Lagrangians with vector mesons in the HLS representation.

P, SUQ) SU®3) P, SUQ) SUQ3)
@ fa,a.%a,,) 1 1 @ ayay ay) 29
(afa,"a,,a,,) 2 2 @t ay" Xawayy) 30
(@ ag,)aya,,) 3 @ ay" Maway) 31
a,a," %) 3 4 iayay /) 25 32
P, 4 5 (@ ay k) 26 33
PN ) 5 6 (@ Wayd) 27 34
(@," 8,0 6 7 Xy ay) 28 35
GeXataL,) 8 @)k 36
%) 7 9 oyt ay Vi) 29 37
Rad R 8 10 (@ .y ay) 30 38
@) 9 11 (ayay" ay,dy) 31 39
-)E-) 10 12 @ Wy ay) 32 40
(A ) 11 13 @ an ey a) 33 41
i@, 0, Vi) 12 14 @fay Maay) 34 42
Ve 13 15 @ Wayay" ay) 43
(V*V,) 14 16 @Yy Yayay) 44
(@ fayp)+He. 15 17 (@YD" Hyy) 35 45
i(a,"a #,)+H.c. 16 18 (8, ,a,,0,08),) 36 46
(@ XD V) 17 19 16 (2, @101l ) 47
@t a8 a,) 18 20 %@, ) + Hee. 37 48
@ta) aay) 19 21 S Wl ) 38 49
(@,"a. ayay,) 20 22 &y, a1, V) 50
(@, &y, &,y +Hee. 21 23 (a0, V,,) + He. 39 51
(a oy a,,ay) 22 24 P, M1, Vap) 40 52
(@, au,)aay) 25 Yy, Xy ) 53
(@@, a,,ay,) 23 26 i (0 gyl 41 54
(@,ka, Wy 27 1% (@, @) 55

(@)@, audyy) + Hee. 24 28

Table 8. The numbers of the NLO chiral Lagrangians with
vector mesons in different representations.
Flavor SUQ) SU@3)
Representation ~ Vector Tensor HLS  Vector Tensor HLS
Normal 81 21 35 136 29 45
Anomaly 42 15 6 95 22 10
Total 123 36 41 231 51 55

sitating the further exclusion of OY, O), OY, 0%, O,
05, O, and O;.

For the anomalous octet component, the complete res-
ults are provided in Refs. [66, 105]. By employing the
linear relations from Sec. III.B and Eq. (25), three addi-
tional relations are identified:

1
0\2/,a = —O‘l/’a - Oga +O—‘,/'a + Ov’a, OX“ = —*20‘1/’;,
a 1 a 1 a
O‘l/’6 = —720}/’1 + 720‘1/’2 , (52)

where O denotes the i-th term in Eq. (25) of Ref. [66].
In the HLS representation for the octet, we replicate
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the findings from Refs. [42, 45], with a necessary correc-
tion. Specifically, for the three-flavor normal terms, the
yi7 term from Ref. [45] is related to other terms through
the Cayley-Hamilton relation (22):

Y]7=2Y6+2Y7+Y8+Y|5+Y|6, (53)

where Y; corresponds to the term associated with y;. This
relation arises because Eq. (22) is more general. The form
used in Refs. [42, 45] is a specific case of Eq. (22). Fur-
ther details are provided in Sec. 4.3 of Ref. [45].

For the three-flavor anomalous terms, some studies
have presented similar results using different building
blocks [41, 45, 100, 106, 107]. With these different build-
ing blocks, the results are

..CH,A,4 = ?;2 [Cl i8uvpa'<d'L#&LV&Lp&R(r —apl'ag"ag’a,”)
+ ¢ 18 (@ AR A QR )
+C3 Spvp0<FVﬂy(&LP&R(r -’ ,”))
S o B e — )
— P @ 0" = & ar ).
(54)
With the building blocks presented in this paper, the res-
ults are
-EH,AA = B islmf)(&m&u@u&uﬁ
+ By 8"V (@ 1y Vi) + @iy Vp))
+8Bs Sw/lp«fhyduvv/lp) +{@ L, Vi)

+B4 iSqup<a’ly&Hv&H/[d’”p>. (55)

These two sets of building blocks exhibit the following
relations:

al =qf -at, et = +a”,

v 1 %
8uv;)a'FVy = Egyvpo—vﬂ s (56)
i H_ 1 aj;yv %yv
Syvpo'FL = Esyvp(r( - )’
1 1 oy Juv
Eupr PR = S8 (V4 ). (57)

The relations of the LECs are

N, N,
= Ton2 (4ci+4cy), B, = _716712 Cq,

B

N, N.
—— 0, By=—
62 2T 1em

By = (—4c; —4cy). (58)

C. NNLO

The NNLO results for the chiral Lagrangians are
provided in Tables A2 and A3 in the supplementary ma-
terial due to their extensive length. Note that in the vec-
tor-field representation, the number of independent terms
at NNLO is significantly greater than in other representa-
tions. The quantity of terms is too extensive to be in-
cluded here. This underscores an advantage of the tensor-
field representation, which necessitates fewer terms com-
pared to the vector-field representation. The numbers of
these chiral Lagrangians are detailed in Table 9.

VII. RELATIONS BETWEEN HLS AND TENSOR-
FIELD REPRESENTATIONS

Although various representations exist for introdu-
cing vector mesons in ChPT, they are interrelated. As
mentioned in the introduction, the relation between the
vector-field and tensor-field representations has been pre-
viously examined. Here, we briefly discuss the connec-
tion between the HLS and tensor-field representations.
While strict relations depend on multi-vector-meson ver-
tices, we focus solely on single-vector-meson vertices in
the tensor-field representation.

The relation between the HLS and tensor-field repres-
entations is established through an auxiliary field method
[43]. In this approach, an additional term

1 1 1
EKZ <<V,1 —ay, — ;DVWW) (V" —dj - ;DAW’“‘>> (59)

is introduced into the chiral Lagrangian using the tensor-
field representation. By integrating out the field W*”, the
Lagrangian in the HLS representation can be derived.
Here, x serves as an arbitrary parameter.

In Ref. [42], operators for four-point vertices are ex-
cluded. Incorporating these four-point vertices provides

Table 9. The numbers of the NNLO chiral Lagrangians with
vector mesons in both the tensor-field and HLS representa-
tions. In the HLS representation, terms that directly corres-
pond to those in the pseudoscalar mesonic chiral Lagrangians
[7, 8] are excluded.

Flavor SUQ2) SUQ3)
Representation Tensor HLS Tensor HLS
Normal 393 407 847 878
Anomaly 409 173 1325 493
Total 882 580 2172 1371
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the complete results as

K V2My, (k= V2Fy)?
a=——;,8= A =TT s
2F? K AM,
_k(k—V2Fy)  k(k-2V2Gy)
3= 2M‘2/ s 34 = M2 )
s _ (k= V2F))«=2V2Gy)
5= _m» T6 = M2
Ck(k—=N2Fy)  (k—2V2Gy)?
7 = M‘Z/ ) yl - y2 - 2M‘2/ 5
K> k(k—=2V2Gy)
= — =——, = — ==, 60
Y3 Y4 2M5 Y6 Y7 M% (60)

where Fy and Gy are the LO LECs in the tensor-field
representation, while z; and y; are the NLO LECs in the
HLS representation. To our knowledge, the y; terms
(i=1,...,7) are not included in Ref. [43] and are intro-
duced here for the first time. Eq. (60) demonstrates that
LO terms in the tensor-field representation correspond to
specific NLO terms in the HLS representation. However,
extending this method to NLO in the tensor-field repres-
entation does not generate additional NLO terms in the
HLS representation. This limitation arises from two
factors. First, the auxiliary-field term in Eq. (59) is not
unique, as it includes only a quadratic term involving
vector sources. At higher orders, integrating additional
terms with vector sources, and potentially other external
sources, would be required—a process that becomes in-
creasingly complex. Second, the tensor-field representa-
tion incorporates only single-vector vertices, whereas the
HLS Lagrangian allows for vertices with multiple vec-
tors. Although Eq. (60) yields some NLO terms, these are
linked to the LO LECs in the tensor-field representation,
making them dependent rather than independent NLO
terms. Thus, for strong equivalence between the tensor-
field and HLS representations to hold, the number of in-
dependent LECs should match in both representations.
However, this equivalence is not evident in Eq. (60) at
the NLO level. Despite this, the auxiliary-field method
ensures that each term in the tensor-field representation
has a corresponding term in the HLS representation.

Certain terms in the HLS representation are not de-
rived in Eq. (60). We will discuss which terms corres-
pond to

(G, @0y, aL”), (a0, Xat e,

(@, @, =&, )%-). (61)

Their associated LECs are yy4, y15, and ws, respectively.
The method closely follows that presented in Ref. [43],
with the distinction that the derivation transitions from
the HLS representation to the tensor-field representation.

To streamline the calculation, we focus exclusively on the
Lagrangian terms that encompass the kinetic term and
other relevant contributions, deliberately excluding terms
that do not pertain to this analysis. The resulting simpli-
fied Lagrangian is

A A 1 . A A N A A v
Luis = Fo{@,é") - @(Vva )+ V1a Q@ Ny @)

+y15<&llu&\|v><&1.#dly>

+ WS((&HII&J_# - &J_H&H,u)/\;—> +oe,

(62)

where "..." denotes irrelevant terms. By introducing an
auxiliary field W*” into the Lagrangian, we obtain

1
Lus=Lus+ 555 287 (W + 1V, (W +1VE)), (63)
where ¢ is an arbitrary parameter that does not affect the
system's dynamics. By integrating out the vector field,
implicitly present in K* within the HLS representation,
we arrive at the final expression:

1
Lr=—— (VW W)+ —

8412F2 (W W)

222

+ 7<Wuvf'uv> + 71<Wuv [ull, uv]>

2g 2t 4g%t
Wy [, VX ]) = e (W [ 1]
2g2tF2 # 4g2tF2 YT
gt ) T W W)
Y14 o oV
* P 42F4(M#V WPy (u, Vo, W)

2
+ gSﬁF41<V S WAHW,, Y W)

2 4l‘2F4< V,WHIW,,, "y -ty +---,

(64)
where "..." denotes the pseudoscalar and higher-order
terms, which are not pertinent to this discussion. The ini-
tial six terms correspond to the following Lagrangian in
the tensor-field representation [36, 63]:

1 OUT O M% g
-£T= _§<VpW v Wo’p>+T<WyVW >

1 1
+ —=Fy(W, i)+ —=G iKW, [, u”
2\/5 V< yf> 2\/5 V<;4[u M]>

+D10<W;1v [uﬂ,VVX—]>+D20<W/AV [ffv,)(—] )7 (65)

where Dy, and D,, represent the NLO LECs in the
tensor-field representation (refer to Table 1 in Ref. [63]).
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By comparing Eqgs. (64) and (65), the following relations
are derived:

2 F,
i My =gF,, Fy=F,, Gv=7- (66)

These relations are consistent with those found in Refs.
[36, 43]. The KSRF I relation, Fy = 2Gy, is also derived
from these. In Eq. (64), y and y;s are linked to
(u, V, WP, VW) and (u,u,)(V,WPV, W), respect-
ively, indicating that these terms correspond to two-vec-
tor vertices. The term ws 1is associated with
(W [,V )Yy Wy [f27x-]), and (Y, WP Wy, 0x =
x-u"]). Notably, the last term also involves two-vector
vertices. Thus, the ws term incorporates both one- and
two-vector vertices. This observation implies that a single
term in the HLS representation may correspond to mul-
tiple terms in the tensor-field representation, potentially
involving varying numbers of vector fields. This ex-
ample highlights that certain terms in the HLS representa-
tion are associated with multi-vector vertices in the
tensor-field representation. This conclusion is evident
from the HLS Lagrangian, as one &, corresponds to one
vector field. Therefore, achieving full equivalence re-
quires considering all possible numbers of vector ver-
tices, and this remains a challenging task at present.

VIII. CONCLUSIONS AND DISCUSSIONS

In this work, chiral Lagrangians with a vector meson
nonet are constructed to the NLO in the vector-field rep-
resentation, as well as to the NNLO in the tensor-field
and HLS representations, considering both the normal
and anomalous components. Additional constraint condi-
tions for the octet are derived in the tensor-field and HLS
representations at the NLO. With these new constraints,
we identify that some terms in the literature are not lin-
early independent and should be removed. Finally, we
discuss the equivalence between the HLS and tensor-field
representations. Achieving full equivalence requires con-
sideration of all numbers of vector vertices.

Here, we consider only single-vector vertices, while
chiral effective Lagrangians involving two or more vec-
tor fields could be more insightful for investigating vec-
tor meson masses, vector-vector meson interactions, elec-
tromagnetic properties, and related phenomena. Extend-

ing our discussion to these cases is intriguing but beyond
the scope of this paper and will be explored in future re-
search.

From the above results, it is evident that different rep-
resentations contain distinct terms and LECs. The equi-
valence has been reviewed in the introduction. One could
adopt any preferred representation. For example, Ref.
[36] calculated the electromagnetic form factor of the pi-
on in both vector-field and tensor-field representations.
Although the vector-field representation yields more
LECs, both representations provide equivalent results. A
one-to-one correspondence between LECs in different
representations is generally absent, as discussed below
Eq. (66). In practice, different representations can be
combined in a single problem. For instance, the tensor-
field representation for vector mesons and the vector-field
representation for J/¢ are chosen in Refs. [79—81], where
J/y is regarded as a vector meson singlet. To avoid com-
plications, a representation with fewer LECs at a given
order should simplify the calculation.

Although higher-order chiral Lagrangians contain nu-
merous terms, only a subset is relevant for specific prob-
lems. For instance, when studying pseudoscalar mesons
using the vector mesonic chiral Lagrangian, only a few
terms are significant, as discussed in Ref. [104]. Currently,
some complex computations can be efficiently managed
using computer algebra systems, making tedious mathem-
atical calculations more manageable. The higher-order
contributions to the properties of vector mesons, such as
their masses, electromagnetic properties, and interactions
with pseudoscalar mesons, can be studied.
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APPENDIX

This appendix provides the explicit form of the chiral
Lagrangians for vector mesons at next-toleading order
(NLO) and next-to-next-to-leading order (NNLO) in dif-
ferent representations.

A. THE NLO CHIRAL LAGRANGIANS IN
VECTOR-FIELD REPRESENTATION

Table A1. The NLO chiral Lagrangians with vector mesons in the vector-field representation.
P, SU®2) SU®B) P, SU®2) SU®B)
KViuuu' f-,)) + Hee. 1 1 (VEu,u’y_u,)y+H.c. 117
KViuuut f-,)) + He. 2 2 (VEwuuy-u,)+H.c. 118

Continued on next page
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Table Al-continued from previous page

P, SUQ2) SU@3) P, SUQ2) SU@3)
i(V"uvuvu"f,M) +H.c. 3 3 (VY uu'u,y -y +H.c. 119
KVFuu'u, f-,,) +H.e. 4 W'y X V'u,u,)+H.c. 120
{VR WU, f )+ Hee. 4 5 Q) (VRu'u,) + Hee. 121
VR Ut f )+ Hee. 6 (VW £ ox) +He. 7 122
Vi’ £, uy) + Hee. 5 7 iVEfy ux-) +Hee. 73 123
VR, - ) + He. 8 (VR f )+ Hee. 74 124
Ve, -, ) + Hee. 9 V' foy-)+He. 75 125
KVFRuu' fouy) + Hee. 6 10 VY fou -y +Hee. 76 126
VA u - au,) + Hee. 11 IV fou" My =) 77 127
{VRu f) +He. 12 LYV y )+ Hee. 78
{VFuu’u'hyy) +He. 7 13 i V* fi u,) +Hee. 128
KVFu'u,uthy,) +He. 8 14 VEU Y fapnx =) 129
KVFuu,u'hy,) +He. 9 15 WV fon 1) 130
KViu'u'uyh,,) +He. 16 (VFuuy.x-)+H.c. 79 131
KVFu'utu,hy,) +He. 10 17 (VFux_x.)+He. 80 132
KVFuu'uyhy,) + He. 18 (Vixux-)+He. 81 133
VA u,u’h, u,) + Hee. 11 19 (VA x-) +Hee. 134
iV uh, uy) + Hee. 20 - VFux ) +He. 135
VA u by, ug) + Hee. 21 O )VFu -y + He. 136
KVFuu'hyyuy) + He. 12 22 iV u, ) + Hee. 82 137
KVFuu'hyu,) + He. 23 eV, u” uyu, ) + Hee. 138
KVFuuthyu,) +Hee. 24 iV, u u,) + He. 139

VY uu'u' f-,0) + Hee. 25 i (Vi uyu,u, ) + Hee. 140
KViu ' u' £, 26 i (V0" upu ) 141

i £, W VAuu,) + Hee. 27 iV, u” Uyl ) 142
VAt ) 28 i WV, uy i, ) 143
(ViU Y uu' f-,0) + Hee. 29 iV, W uau,u”ug ) 144
KV uut f-,0) + Hee. 30 iV 1y u” Uy ) 145
ViU Yuu' f-,0) + Hee. 31 i U U YVt uaty ) 146
(VR Y uth, )+ He. 32 i (V) ) 147
iut "W V4iuu,) + Hee. 33 iV, f2,7 f-po) + Hec. 83 148
VY i) + . 34 iV, o o)+ Hec. 84 149
VR uu'hyy) +Hee. 35 eVt foye forp) + Hee. 150
{VEELVAE ) +He. 13 36 ie" ¥V, fot f-pr) + Hec. 151
VALY, fo0) + Hee. 14 37 iV o U por) 152
VA, a0 + Hee. 15 38 iV (Vu, f-, " hyo) + Hec. 85 153
VAV £, ) + Hee. 16 39 e (V,ui” foy i) + Hee. 86 154

Continued on next page
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Table Al-continued from previous page

P, SUQR) SUB) P, sUQR) SU@3)

VAV B+ He. 17 40 i (VU f ooy +He. 87 155
VA,V h,) +He. 18 41 i (V,u,h,” fpe) +Hec. 156
(V) + Hee. 19 42 g™V, u By f-1p) + Hec. 157
iV, Vh,) +H.e. 20 43 i (VU hyy i) +Hee. 158
i(VERV b0+ Hee. 21 44 iV, fopatt” hyy + Hec. 159
(VERAV hy) + Hee. 22 45 iV, f, uyh,e) +He. 160
VRV, VA £y +He. 23 46 iV [ ithoe) +Hec. 161
i(VFu, V'Vh,) + H.c. 24 47 i (V,u,h, o) +Hee. 88 162
i(VFuV, V) + He. 25 48 iV, ) 163
(VA fo ut fo) +Hee. 26 49 iV, u, VO f ey + Hec. 89 164
(VEF w00 +Hee. 27 50 i ¥ (V,u,u”V, f-po) + Hee. 90 165
(VEF  u, fa) +He. 28 51 i (V,u "V, f 1,5+ Hee. 166
(V! fo fo u)y +Hee. 29 52 i (V" u,V o f oy + Hec. 167
(VEE f ity + Hee. 30 53 i (V,u"u,V, f-hp) + He. 168
(VEE )+ Hee. 31 54 e (V,u, Vo f-, uy)+He. 169
(VR fo, f) + Hee. 32 55 i (V,u, V7 i)+ Hee. 170
(Ve f, uth,) +He. 33 56 eV, V7 hyy) + Hee. 171
(VA f by +Hee., 34 57 i (V,u,u”V yhyo) + Hec. 91 172
(Vi w)) + Hee. 35 58 i (V,u"u,V by + Hee. 173
(VEE )+ Hee. 36 59 i VU1,V ahpey + Hee. 174
VR £, hyad + Hee. 37 60 ie"*(V,u,V ah, 1) + H.c. 175
(VEV o'y + Hee. 38 61 e (Vou,V, hygtty) 176
(VEV £ uuy) + Hee. 39 62 iV Yty 27 fopr) 177
(V'Y £, uu,) + Hee. 40 63 i (VWU foya foper) + Hee. 178
(VEV £, uau,y + Hee. 41 64 ie" ¥ (V, Xty f-a" hpo) + Hec. 179
(VFu, V" foo uy) + Hee. 42 65 iV, M foyahye) + Hec. 180
(V'Y o uy) + Hee. 43 66 i (VW f- ey + Hee. 181
(VAU VA f i) 44 67 iV, ) uayhy e ) 182
(VEY fon u foya) +Hoc. 45 68 iV, MtttV f -y 183
(VI Lot fo) 69 iV (VX u"V o f-pe) + Hee. 184
VY, fon) + Hee 46 70 ie" ¥V, u,u”V 1hye ) + Hee. 185
VEEY U o) 71 %V, fonattot”uy) +H.c. 92 186
(VEYF "y fua) + Hee. 47 72 Y0V, ot upu, ) +Hee. 93 187
VEE MYy fon) 73 eV, fur Tttt + Hee. 94 188
VR o) 74 SV VI Frnattot ity + Hee. 95 189
VUK fo foun) 75 YV, frna) o us) 190
VEU N fr foa) 76 EY U U )V, frnatt) + Hee. 191
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Table Al-continued from previous page

P, SUQR) SU®3) P, SUQ) SU®B)
(VA fog w2y + Hec. 48 77 %, u” WV, frpot,) +Hec. 192
(VE fo Yt ) 78 V1t X frapt ) 193
WA ACTY eSS 49 79 SOV, ) foa Uptte) + Hec. 194
(VL Yy hy,) 80 SNV, frattplty) +Hec. 195
VU fo ) 81 VNV, o7 fped +He. 96 196
VY fo ) 82 YWV, fovefoap) +Hee. 97 197
(VEXV fot i) 50 83 &YV, fo hywy + Hee. 98 198
(VEV fon)utitn) 84 FVV, foaV foprd + Hee. 99 199
(VEXVY £ty + Hee. 51 85 &YV, fiy"Vaf-pr) + Hec. 100 200
(VEVY £ Mgy 86 "%V, frraVhye) + Hec. 101 201
(VEXVY £ wy) + Hee. 52 87 &%V, f1,7V il + Hee. 102 202
(VEV o, ) 88 YV [ Voahpe) +Hee. 103 203
(VEu XV fo ) 89 £V, V, V7 fopite) +Hee. 104 204
(VEFL VA0 +He. 53 90 SV, V fraoty) + Hee. 105 205
V£, foa) + Hee. 54 91 YV IV, a7 fopor) 106 206
(VA fxs) +He. 55 92 YV NV Frvo g 107 207
(VA0 fo) + Hec. 56 93 VNV, foa o) 108 208
(VAL uy )+ He. 94 VoV fope) 109 209
iVFu )+ He. 57 95 VoV per) 210
(VFWy hyy + Hee. 58 96 NV frraV o) 110 211
(ViR ux.) +He. 97 VI for" Vi) 212
VFu,u'V,x.) +He. 59 98 iV, uuzu,y ) + Hee. 111 213
VFwu,V,x.)+He. 99 i (V) + Hee. 112 214
VR,V y )+ He. 60 100 iV, Wty ) 215
(VYU £y )+ Hee. 101 iV, Wit gt 1) 216
i XVA ) + Hee. 102 i U XV, 217
VO by ) + Hee. 103 i (O WV 110, 218
i X VFu'hy,) + He. 104 i (V) atty) 219
VY, Vox )+ Hee. 105 i (V,V, fx+)+He. 113 220
(VA XV Ui,y +Hee. 106 iV, faV,x+) + He. 114 221
(VEVY fomx+) + Hee. 61 107 SV, fottpys) + Hee. 115 222
(VA fo,"Voxs) +He. 62 108 Y%V, fonaxty) +He. 116 223
(VEXY frX ) 63 109 SV N frmattpy )+ Hee. 117 224
A HKVEV i) 64 110 YWV, fraXttpx ) 118 225

(Vo X Vixs) 65 YW X Vattyx )+ Hee. 119

VX Fod Voxs) 66 111 SNV, fonaty) + Hec. 226
VXKV Faw) 67 112 SV, ) fraoX+) 227
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P, SUQ2) SU@3) P, SUQ2) SU@3)
NV Vo) 68 VX Frvatty) 228
V¥V, x4)+H.c. 69 113 eV, fppx-) + He. 120 229
(VRuae -y +He. 70 114 & (V,u,1,9,x_) + Hee. 121 230
(VR uux-) +He. 71 115 iV, foaV,x ) + Hee. 122 231
(VEwu,uy -y +He. 116 i (V) feraVox =) 123

X. THE NNLO CHIRAL LAGRANGIANS IN TENSOR-FIELD REPRESENTATION

Table A2. The NNLO chiral Lagrangians with vector meson in the tensor-field representation

P, SUQ) SUB3) P, SUQ) SUB3)
KW* wu,u'tuyufu,) +He. 1 1 e (W, ugu, Yulusf-y,) + Hoe. 1104
KW* wu,u' v uyu,) + Hee. 2 2 i (W, u® Yy usus f-ap) + Hee. 1105
KWH wu,u' v u,uy) + Hee. 3 iYW, ulu, Wu us f-a,) + Hee. 1106
KWH w et u,u ufu,) + Hoe. 3 4 e (W, u, gzt f-ps) + Hec. 1107
KWH 't u,uluu,) + Hee. 4 5 e (W, u, Xu uus f-a,) + Hee. 1108
KWH w0 u,u u,uy) + Hee. 6 i U [ XW s uputsu, ) + Hee. 504 1109
KWH w ' uyu,ufu,) + Hee. 7 e (W, u, Xl us f-pr ) + Hec. 505
KWHwuuufu,u,) + Hee. 8 ie“V/{"(u‘Tf,ﬂd)(Wmmupu,)+H,c, 506
WP u et ug uyu,) 9 i (W) usu,u, f-1) + Hoe. 507
KWH w '’ uyu,u,) + Hee. 10 i (W, u, Yt f- ) + Hoc. 1110
KWH w ' u,uu,) + Hee. 11 iU [ W W sty tatt, ) 1111
W P u, ) + Hee. 12 i (u, [T Wyttt sy + Hec. 1112
i(W“Vu“u/{u‘”u/luﬁuy) 13 ie““"(W“‘rLtvu‘s)(u,,uAf,,,o) +H.c. 1113
KWH wu v uyu,uy) + Hee. 14 i (W, u,u’ Wugus f-a,) + Hee. 1114
KW ' w ) 15 i (W, u,u® Wuau f-ps) + Hec. 1115
KWHutu,u,u 0 u,) + Hee. 16 i (W, u,u® Wuau, o) + Hoc. 1116
KWHuw,u,u uu,) + Hoe. 17 e (W, 7wl Yty f-ps) + Hec. 1117
KW* utu,u,u u,uy) + Hee. 18 i (W, 7wl Yuuyus f-a,) + Hee. 1118
KWHutu,uyu,ufu,) + Hee. 19 i (W, ulus)usu, f-y,) + Hee. 1119
WU w0 u,u,) 20 e (W u, Yt sty f-1p) + Hoc. 1120
WU P uau,u,) 21 i (W u, Yttty f-ps) + Hoc. 1121
KW*utu i u,uau,) +Hee. 22 i (Wu, )yt frirs) 1122
KWH utu, i u,u,uy) + Hee. 23 i U U YWyt f-ps) + Hee. 508 1123
WU P i, uy) 24 iU U W Wittty f-ps) + Hee. 1124
WU g, u,) 25 i ¥ (U Uy YW, S ustt, f-ap) + Hec. 509 1125
WP, u,u,) 26 i (" Y Woaupll f- g5y + Hee. 1126
WP, uyu,) 27 i U U Wity f- sy + Hee. 510 1127
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KW Yy i i i) 28 i U U W Wittty f-ps) + Hee. 1128
KW, Y u v u,) 29 i (" YW, f- sy + Hee. 1129
WYt 1P, 30 iU Uy W i ts f- 1) + Hec. 1130
WY u'tu,uauu,) + Hee. 31 i (" YW1’ us fpe) + Hee. 1131
W™, £ f 2y + Hee. 5 32 iU U W W tetts f- ) + Hec. 1132
KW uu £, ) + Hec. 6 33 i (" YWty f-ps) + Hee. 511 1133
WP uu £ £y + Hec. 7 34 i (" YW, aus i’ f-p5) + Hee. 512 1134
KWRitu, £ 0 f) + He. 8 35 e, YW, gt fip) + Hee. 513 1135
KWPutu, 0 f-,) + Hee. 36 ie" ¥ (u, u” YW, usut, f-a) + Hec. 514 1136
WP uh iy fF fop) + Hee. 9 37 i (U YW, 2yt fp) + Hee. 515 1137
WUl -y fap) + Hee. 10 38 i ¥ (U Uy YW, Ottt fps) + Hec. 516
WRUA [ foap) + Hec. 11 39 i (" YW, 145 ) + Hec. 1138
WPl - fonn) + Hee. 12 40 ie" % (u, u” YW, uput, f-os) + Hec. 1139
WU fy, f) + Hec. 13 41 i (1, 0N W, gty ) + H. 517 1140
Weu, fo, e )+ Hee. 14 4 i G YW, f s + Hc. 518
{Wru, f%u, £,y +He. 15 43 i (U 1N Wyt 15 1) + Hc. 1141
{WE U, fYu,f ) +Hee. 16 44 i (11" Y Wygtts f 1) + H.c. 1142
KW f P £,y + Hee. 17 45 i U U W W tsity f-20) + Hec. 1143
HWRu ft £+ He. 18 46 £ (1, 1Y Wittt f1p) + Hec. 1144
WUt £ Pu, f-a,) + Hee. 19 47 i ¥ (U, u” YW, u,uts f-ap) + Hec. 1145
WUt £, Pu, f-,,) + Hee. 20 48 i (W f-," Wuguus) +He. 1146
WUt £ fu, f-,0) + Hee. 21 49 i U Uy Wt f-p ) + Hec. 519 1147
WU P, f) + Hee. 50 iU U YW gyt f oty + Hoc. 1148
WU f P, f) +Hee. 51 T (W, 1, -7 Yttt 115) + Hc. 1149
(WP, £, f Pu,)+He. 52 i (ut, u” YWyt f-o sy + Hec. 520 1150
WWHRu, £ £,y +Hec. 53 i (Wt f- o)t u’us)y + Hec. 1151
WP, £ oty 54 iAWt [ Yupulus) + Hee. 1152
WUt f f- i u,) + Hee. 55 i (" YWl f-psut ) + Hee. 521 1153
HWR UL fo P ) 56 10 (Wt” ")yt + Hc. 1154
KWR UL ) 57 iAWt o Wt sy + Hec. 1155
WWRUAFLP it 58 i (u, u” Wyt f-, sy + Hec. 1156
KW fo ' f,) + Hee. 59 e (W, ug o) (upu’us) + Hee. 1157
W i f )+ Hee. 60 iU Uy WKW, St foity) + Hec. 522 1158
KW F e £, 61 i (u, u” YW, us f- ot + Hec. 523 1159
W P, )+ Hee. 62 i, YW, st + Hec. 524
KW f P uf o) 63 g™ (W,u, £ Wuaupus) + Hee. 1160
WA £ uPuy £ 64 i (W, U f- s )i,y + Heoc. 1161
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(W Y uu, f 0 65 i (W, 7 fo, Wupusuy) + Hee. 1162
KW uu' f,Ph,,) + Hee. 22 66 e (WU f ) uau,) + Hoc. 1163
WH uut £ )+ Hee. 23 67 i " YW us f-yau,) + Hee. 1164
KW utn, f-, hy,) + Hee. 24 68 e (Wuy, f- s )t au,) + Hoc. 1165
W utu, f- P hy,) +H.c. 25 69 i (W, -7 Wttt s 1166
KW utu, f,Fhyp) + Hee. 26 70 g (W [ Mgt sy 1167
WHu' -, hy,) +Hee. 27 71 i (W Yuauou” u’hys) + Hee. 1168
KW u' f_ah,,) + Hee. 28 72 i (W 1t Yuou” u’hs) + Hee. 1169
WP U f ) +Hec. 29 73 W 310, )1 1) 1170
WP uuthf £y +Hee. 30 74 i U 1y W Wt utts) + Hee. 525 1171
KW uu'hyf f-,p) + Hee. 31 75 i (W, WU u,u®hrs) + Hee. 1172
KW utu,h,f f-a,) + Hee. 76 i (Wt Wu,uhys) + Hee. 1173
WP, hf )+ Hee. 77 10U hy YWt 11514, 1174
KW utuyh f-,,) + Hee. 78 i (W, Wuau” usu’hys) + Hee. 1175
KW' hy, f-0) + Hee. 32 79 i (Wt ) (U us 8 hys) + Hee. 1176
KW*u'vhy, f-,,) +Hee. 80 i (Wt Wusu’hys) + Hee. 1177
KW u'vhy, ) + Hee. 81 i (U g X W au,u®us) + Hee. 1178
W™, £, uhy,) + Hee. 33 82 i (W, Wit Uty hirs) 1179
W™, f-*uyh,,) +He. 34 83 i Wttt Wl uphs) + Hee. 1180
KWW £ ufhy,) + Hee. 35 84 i (u, R W W, aup g ts) + Hee. 1181
KW' f_ P hy,) + Hee. 36 85 i (W Y uau” ulughys) + Hee. 1182
KWt £, u,hy,) + Hee. 37 86 iYWttt Yl ughys) + Hee. 1183
WP Pugh,,) + Hc. 38 87 i " 1, W Wttt ts) + Hc. 1184
KW' £, uyh,) +Hee. 39 88 i (W, Wuau” wush,,) + Hee. 1185
WP Puh,y) + He. 40 89 i (W, )i ughyo) + Hec. 1186
Wou, -, hifu,) + Hee. 41 90 iV (u” h, YW, uusu, ) + Hee. 1187
W, f-*h,u,) +Hee. 42 91 iAW, WU w11 s 1188
WP UL P,y + Hee. 43 92 T (W Wttty s + Hoc. 526 1189
KW' fah u,) + Hee. 44 93 i (W, WU ugu w8 hys) + Hee. 1190
WUt £, hyu,) +Hc. 94 e (Wt Yttt sy + Heoc. 1191
KWl Py + Hee. 45 95 i (Wt Wuau’ iy 5y 1192
KW' P haou,) + Hee. 96 i (W, YTzl s hys) + Hee. 1193
KW' P hyu,) + Hee. 97 i (W, tt” WKt hps) + Hee. 1194
W™ u,h, u f ) +He. 98 i (U h, YWyt uputs) + Hee. 1195
WP u,hu, f-,) + Hee. 99 i (W, YU uaulush,,) +H.c. 1196
KW u' i f-,,) + Hee. 100 i (W, tt” Kuau®ush,,) + Hee. 1197
i(W"VMAh}‘pu,,f;,,p) +H.c. 101 isl“//lp<W‘u‘,uu-><u(ru/lu§hp§> +H.c. 1198
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WP Pu fy) + Hee. 102 T (W 1y Y1) + Hoc. 1199
KW u'hPu, f-,0) + Hee. 103 g (W, u,u ) ushys) + Hee. 1200
WP Pu, ) + Hee. 104 i (1, 1, " WW i usity) + Hec. 1201
KW u'hyfu, f-,,) + Hee. 105 i (Wt 1 Yuushye) + Hee. 1202
(WA £l )+ Hee. 106 i " 1, W Wit 14, 15) + Hoc. 1203
(WP £y, + Hee. 107 T Wt 101t ) 1204
(W™ £ waufhy,) +Hee. 108 i W ot 1® Yttt s + H.c. 1205
(W™ f P u,hy,) +He. 109 i (" Wttty + Hec. 1206
W™ £ wPughy,) + Hee. 110 i (W, g )ity 11 hys) + Hec. 1207
WH £ P uph,) + Hee. 111 i (W, g1, Yt hys) + Hec. 1208
W f%uuah,,) +Hee. 112 iV (U e YW, usu,) + Hoc. 1209
W % upu,h,,) +He. 113 iAW, YWy i uphys) 1210
KW*u,u,h*hy,) +H.c. 46 114 e (W, ugu, Yuuyhys) + Hee. 1211
KW*uuth, hy,) +H.c. 47 115 i (1, YWl usupu,) + Hee. 1212
KW u,u'hy hy,) +Hee. 48 116 e (W, uu® Y, ushys) + He. 1213
(WPt h,Phy,) + Hee. 49 117 £ b, YW st + Hee. 1214
KWu'u,hy hy,) +Hee. 118 i (W, 7u, Y uuhys) + Hee. 1215
KWHu'uyh,fhy,) +Hee. 50 119 e (W, u, Y uuyhys) + Hee. 1216
KW*u'uhy,hy,) +Hee. 51 120 g (W, u,u® Yuushy,) + Hee. 1217
{WR Wl h,) + Hee. 52 121 i (W, 70, Yttt hys) + Hec. 1218
WP, uPhy,) + Hee. 53 122 iV (W, "u, uaupu®h,ys) + Hee. 1219
KW*u,h¥u,hy,) +He. 54 123 i (W, u,u) ), hys) + Hoe. 1220
KW*u,huyh,,) +H.c. 55 124 i Uy W Wity gt 1221
KW*u'h, P hy,) +Hec. 56 125 i (U, RO W W, gt aupits) + Hee. 1222
KWu'h,fu,hy,) +Hee. 57 126 e (W, u, Yl ushy,,) + He. 1223
KW*uth,fuh,,) +H.c. 58 127 iV (u” h, O Y Wysuau u, ) + Hee. 1224
KWu'h,u,h,,) +Hee. 128 e (W, u, 1’ Yugushys) + Hee. 1225
KW u'hyPu,h,,) +Hee. 129 i (W, u,u® Yuughys) + Hee. 1226
W™, h, b u,y +H.c. 130 e (W, u,u® Yuauphs) + Hoe. 1227
W, hyu,) + H.c. 131 i (u h7O W Wit ts 1) 1228

KWHu, i hyu,) 132 i (W, u,u’ Wusuahy) + Hee. 1229
KW uthy,h,fuy) 133 e (W, 71l Yty uyhys) + Hee. 1230
KWHu P hypuy) 134 i (W, 10 Yy uattyhrs ) 1231
(W B, P,y + Hec. 135 i (W, )ttty + . 1232
WR I, by, ) 136 i (W, w8 Y u ustahpe) 1233
{Wh, iy, + Hee. 137 £ (W, Yt 1y5) + Hc. 1234
W, P uahy, 138 i (b, Wy ustu,) + Hec. 1235
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WA, P uphyg) 139 i (u, h, YWy wusu, ) 1236
KW, u,u'VP £,y + Hee. 59 140 i P (W uu, Yug i hys) + Heoc. 1237
(Wi, VP £) + Hee. 60 141 T U Wttt hos) + He. 1238
WP 1, VP £,y + He. 61 142 60 (4 YWt s + Hec. 1239
KW u,u'u’V, f-,) + Hee. 62 143 i U U W Wy ttatghys) + Hee. 1240
KW u, 'V, f-,,) + Hee. 63 144 i (1" YWty hrs) + Hee. 1241
Wit u,u, VP f-4,) + Hee. 145 i U Uy YWt hys) + Hee. 1242
WP i, VP £, + He. 64 146 0 10N Wt ths) + Hec. 1243
KW u'u, bV, f- ) + Hee. 147 i (" Wyl uphs) + Hee. 1244
Wi, Ve f-,,) + Hee. 148 i (" W il ush,,) + Hee. 1245
KWHu,u, VA £ u,) +Hee. 149 i (u u” YWl s hys) + Hee. 1246
KW 4,0V, f P,y + He. 65 150 6 (Y Wtt i) + Hee. 1247
(W, 10V, fFuy) + Hee. 151 i (1,1 YW, Pt o) + . 1248
KWH u,u'Ve f-,u,) +H.c. 152 i % (u, u” YW, uaushy,y) + Hc. 1249
KW u'n,V, fFu,)+H.c. 153 i U Uy W, St hys) + Hec. 1250
WP,V ) + Hec. 66 154 i, 1YW, gt ) + Hec. 1251
KW u,u'V,hi u,) +H.c. 155 i Qu, u” YW, uztt,hys) + Hec. 1252
WA Yt - f1) 156 i 1 "YWyt + Hoc. 1253
KL Foa WP 00,) 157 i1, 1YW, gty + Hoc. 1254
KW Y u' f2,° f_,,) + Hee. 158 i (" YWl uyhys) + Hee. 1255
KW, Yu' f2,° f-,,) + Hee. 159 i (u, u” YW, u, i hys) + Hec. 1256
P F YW, Py + . 160 i (W 2, "Wt 15) + Hee. 1257
WY fiF f-yp) + Hec. 161 iV (U u, YW uah, us) + Hec. 1258
WUy u, f-,° f-,p) + Hee. 162 i U W Wy ttahpes) + Hee. 1259
i(W’”)(ulu,{j‘;‘,pf;vp) 163 is“”p(qu/lh‘rd)(upu(,u[;) +H.c. 1260
KW U f-f fovp) 164 i U U W Wit hosity) 1261
WOl £ f1) + Hee. 165 T Y Watt y t) + 527 1262
WU Y [y f-ap) + Hec. 166 i (Wt hyo Yupu®us) + Hee. 1263
P AN Wttt 167 I "W Wity + H. 528 1264
WO YU [y f o) 168 i (Wt Yttty t5) + Hic. 1265
KWH YU fopa fvp) + Hec. 169 i (Wt 1y Yty ustiy ) + Hec. 1266
ifH f0N Wty iny) 170 i3 (W t” Yttt a5 + Hec. 1267
WY oy o) 171 i1, 1YWty 1) + Hoc. 1268
WY, fo 4 £+ Hec. 172 I OW, ) 5} + Hee, 1269
iu £ W W¥u, f-,,) +Hee. 173 i % (u, u” YW, u hystty) + Hec. 1270
AW YU ot ) 174 T W, b Y utyuging ) + H. 1271
ut [ W W¥u, ) + Hee. 175 i (W, w0 hsY(uyuau,) + He. 1272
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P, SUQ2) SU@3) P, SUQ2) SUB3)
(WY f-,Ph )+ Hec. 176 i WO, )ty 1, ) + Hoc. 1273
KWHu, ) u' f-,Phy,) + Hee. 177 e (W, Xty usy + Hec. 1274
i YW, Puyu) + Hee. 178 TP (W K o Wittty ) 1275
WY £ By + Hee. 179 T W, )i Yt 1 f ) + Hc. 1276
KW, Y u' f_ hy,) +H.c. 180 i (W, Yuau” Xugtt f-p5) + Hec. 1277
i YW P,y + Hee. 181 100 (W K0t 1y Yt f- ) + Hc. 529 1278
KW utu, £, hy,) + Hee. 182 i (W, W us)ugtty - ) + Hee. 1279
WUty u, -, hy,) +Hee. 183 i (W)t Yustty, f- ) + Hec. 1280
KW utu, f-f hy,y) +Hee. 184 iAW)ty f s Y1) 1281
WUy u, f- hy,) + Hee. 185 i (W, WU o Yttt 1282
KW Y utu £ hyy) + Hee. 186 i (W YWuau” Yty hrs) + Hec. 1283
WUty ua fof hyp) + Hee. 187 i (W Wuau” Yt hys) + Hee. 1284
{WEYU e fhyy) + Hee. 188 i (W, )" 1) 10,14 ) + Hic. 1285
KW U Y [, ha,) + Hee. 189 i (W, YU u® Yyt ) 1286
KWW uv? [0y, +Hee. 190 i (W, Wyt Yuatl® sy + Hec. 1287
KW Y [l +Hee. 191 i (W Nty tt o Yty U Fps) 1288
KON W i,y + . 192 W foapt 1l f o) + H. 530 1289
WY £ o) + Hec. 193 W, foi gt fs) + . 531 1290
i(W“Vu’l)(u"f;Whvll) +H.c. 194 8‘“”1”(W‘,,,f,r,fru(,u&f;pt;) +H.c. 532 1291
HWE Y o 10hy,) + Hee. 195 W iUy f ) + Hoc. 533 1292
K YW, )+ Hee. 196 W iUt f-ps) + Hoc. 534 1293
WY, f-Yuzhy,) + Hee. 197 (W, fr "t us fpery + Hoc. 535 1294
YW, f ) + Hee. 198 W, oty fs) + Hec. 536 1295
KWH W ut f 0P by, + Hee. 199 YW, £ tattr f-ps) + Hee. 537 1296
i, YW, u ) + Hec. 200 S W, .7 Uty fops) + Hee. 538 1297

WY, h Ty, ) 201 YW, foattal fpsy + Hee. 1298
KR YW Pt 202 (W f, " iguts ) + Hee. 539 1299
(WY, ) + Hee. 203 W, Fotptl f-5) + Hic. 1300
{WR ' b, hy,) + Hee. 204 YW, frett®tty f-ps) +Hec. 1301
KR, YW, Py + He. 205 W, fon Sttty ) + . 540 1302
KWW u'hPhy,) + Hee. 206 (W, frvotl®uts f-10) + Hoc. 541 1303
WPty hPhyy) + He. 207 WL fr ity o) + Hic. 542 1304
WY, h,y) 208 W, foo s fa) + Hee. 543 1305
WUy by hy,) 209 YW, froustty f-30) + Hec. 544 1306
WY ) 210 SOW, fotus fpe) +Hee. 545
WP LY (W b,y + Hee. 211 SW, Fo gty o) + Hec. 546
W uh, why,) +Hee. 212 YW, fi sty foper) + Hoc. 547
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P, SUQR) SUB3) P, SUQR) SUB3)
i, Y W*uh,,) + Hee. 213 YW, fo tatt f-ps) + Hoc. 548
WY, u' VP ) + Hec. 214 YW, fratt®uty fpsy + Hee. 1307
W, Y, u' VP ) + Hee. 215 YW, foattu, fpsy + Hee. 1308
WV f WP u,) 216 (W, fu gt fop) + Hoc. 1309
W1 u, VP £ 1) 217 S(W f, sttty f-a,) + Hee. 549 1310
WV W, uu) +Hee. 218 YW fopttsity 1)+ Hec. 550
KWH Y, u' vl V, -, + Hee. 219 (W f ittty ) + Hee. 1311
WP u ' ub Y, fap) 220 V(W f oty f-rs) +H.c. 1312
WPV, £, VP £y + Hee. 67 221 YW, fraptl” foousy + Hee. 551 1313
WAV, %9, f0) 68 222 YW, fua "y f-o sy + Hec. 552 1314
(WRVA L VP ) 69 223 AW, [ ttr f-p ) + Hoc. 553 1315
WPV L PV, 0, +He. 70 224 AW, o7 fperts) +Hec. 554 1316
(W'Y BV by, 71 225 AW, o7 f it} +Hec. 555 1317
WP F AV VPEL )+ He. 226 (W, fr " f-orstt,) + Hoc. 556 1318
{WRVAVP £ k) + Hee. 72 227 SV (W 7 un [ portts) + Hee. 557 1319
(W £,V Vh,,) +Hee. 228 YW, £ 7 U f-osthy) + Hec. 1320
W,V VPh,,) + H.c. 229 W, froatty foous) + Hee. 558 1321
KWH UV, Y, VP £y + He. 73 230 YW, £t f-aptis) + Hec. 1322
WP VPV, £y + Hee., 74 231 W, Ut fa5t,) + Hec. 559 1323
KWPutV, Y, VPh,,) + Hee. 75 232 "W, frvetiaf-p ) + Hec. 560 1324
(WH fyputuanu,) + Hee. 76 233 " (W, fryott fopptts) +H.c. 561 1325
(WH fouufuguy) + Hee. 77 234 YW, fryott fastt,) +Hoc. 1326
(W™ £t u? i)+ Hee. 235 AW, froltty fpptts) + Hoc. 562 1327
(WA o u P u,) + Hee. 78 236 W, frotty fossity) + Hoc. 1328
(WH £ w P uau,) + Hee. 79 237 YW, froUs fovaity) + Hec. 563 1329
(WH £ u Py + Hee. 238 YW, fratte f-p us) + Hec. 564 1330
(W™ f Mg i) + Hee. 80 239 AW, foptl® fportts) +Hec. 565
(W fo wauPu,u,) + Hee. 81 240 YW, o,y f-asit,) + Hec. 566
(W F o uuPugu,) + Hee. 241 VW, fo "t fopetts) + He. 567
(W™ £ AP i,y + Hee. 242 VW, fo s foaotty) + He. 568
(W o wP i, upua) + Hee. 82 243 YW frtts fvatty) + Hee. 569
(WH £ wPuauu,) + Hee. 244 Y W(W, fryatt® fogstty) + Hee. 1331
(W™ £ i g,y + Hee. 245 S WAW, foptl® fpotte) +Hec. 1332
(WH o P upu,u) + Hee. 246 YW, o, g f-aptts) + Hec. 1333
(W fo uPuugu,) + Hee. 247 YW, o, us faptts) + Hee. 1334
(W™ £ %0, 1,u,) + Hee. 83 248 YW fogtty faptis) + Hee. 1335
(W™ £, % a,u,u,) + Hee. 84 249 SV (W f, i foaptis) + Hee. 1336

013101-23

Continued on next page



Wei Guo, Qin-He Yang, Shao-Zhou Jiang

Chin. Phys. C 51, 013101 (2027)

Table A2-continued from previous page

P, SUQ) SU®3) P, SUQ) SU®3)
(W £ % uuyu,u,) + Hee. 250 SYV(W f it f-orsity) + Hec. 1337
(WH £, % w,uu,) + Hee. 251 YW, frap [-" o us) + Hee. 1338
(W £ % w,u,u,) + Hee. 252 YW, fi2” fpotlus) +Hec. 570 1339
(WH £ %uu,u,u,) + Hee. 253 (W, fid fop tlotts) + Hec. 1340
(W*u, £ wanu,) + Hee. 85 254 YW, for” fop sty + Hec. 1341
(WHu, £ wPuau,) + Hee. 86 255 AW, for” frothotts) + Hoc. 1342
(WHu, fo P upuy) + Hee. 256 YW, fu2” oo usity) + Hec. 1343
(WHu, % u,uu,) + Hee. 87 257 YW, f.7° fapttotis) + Hee. 1344
(W*u, % uyuu,) + Hee. 258 YW, £.7° farttptis) + Hec. 571 1345
(WP, £ % uu,u,) + Hee. 259 (W, 27 fosotistt,) + Hoc. 572 1346
(WUl fuanfu,) + Hee. 88 260 " (W, froaf-potl’us) +H.c. 573 1347
(WUl fo P uau,) + Hee. 89 261 (W, frve foptls) +Hec. 574
(Wl fy P,y + Hee. 262 SV (W, .7 fostiatty) + Hec. 1348
(WRUr P i) + Hee. 263 YW, foaf-ousit,) +Hee. 1349
(WU u,u,) +Hee. 90 264 VW, Fove foa Uplts) + Hec. 1350
(Weut £y Pu,uau,) + Hee. 91 265 YW, frve foilusity) + Hec. 1351
(WUl fy i uou,) + Hee. 266 YW, fro® fovattpits) + Hec. 575 1352
(WHut £y Puyu,u,) + Hee. 267 YW, oo’ foattsity) + Hoc. 576 1353
(WRu £, uyupuy) +Hee. 268 VW, fro® fovsttatty) + Hee. 1354
Wyt f, Pusu,u,) + Hee. 269 YW, fraf-o uptts) +Hee. 1355
(WPul f, Puyu,u) + Hee. 270 W, fooaf - uous) +Hee. 1356
(Weut £y Puyuau,) +Hee. 271 YW, frafp usus) + Hee. 1357
(WHut £y uu,u,) + Hee. 272 YW, f1,° faotipits) + Hec. 577 1358
(WUt £, Puu,u,) + Hee. 273 YW, o fagtisity) + Hoc. 578 1359
(WRur £ Pupuu,) + Hee. 274 YW, 0,2 fpsttait,) + Hec. 1360
(W, f,*uu,) +H.c. 92 275 YW, o0 foaptistts) + Hee. 1361
(W u,ut fryufu,) + Hee. 276 W, s fourttatty) + Hee. 1362
(WP uut f, P uauy) + Hee. 93 277 V(W fri fovaiplts) + Hec. 1363
(Wouut £, Puyu) +He. 278 AW fo foottat,) +H.c. 1364
(WH ue* P uyu,) + Hee. 279 SYWW 1, farttptis) +H.c. 1365
(WE U £, P, 280 SO W fo fapttolts) +H.c. 1366
(W uln, froaufu,) + Hee. 281 e (Wt fop "1 g5y + Hoc. 579 1367
(W utuy, fy, uau,) + Hee. 282 YWty 7y sy + He. 580 1368
(Wl f Py +Hee. 283 SN AW,t f+ 7ty fps) +Hec. 581 1369
(We'uu, f Py, 284 SV (W, i fraptt? f-os) + Hec. 582 1370
(WE U U f oyt 285 Wt frartt® f-ps) + Hoc. 583 1371
(WU f i) 94 286 YWt [y sy + Hee. 584 1372
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P, SUQ) SU®3) P, SUQ) SU®3)
(WU i) 287 YWt [ fops) + Hee. 585 1373
(WYt uatu,) 95 288 SN (W,tt” footts fpe) +Hec. 586 1374
(WH foo Y ugu ) 289 YWt fro ) f-psy + Hec. 587 1375
(WA it Y uy) + Hee. 290 S0 Wt froltis f10) +H.c. 588 1376
Wru YW fo i u,) + Hee. 291 (W, Uy fryatd fp5) +Hec. 1377
(WY fropytt u uyu,) 292 YW, Uy for U fops) + Hec. 589 1378
(WEN fo 0P u,) + Hee. 96 293 YW, Uy for s fp) + Hec. 1379
(W fon X' v uyu,) 294 (W, frartl fps) + Hoc. 1380
(WEN fropott w10 295 YW, u, fro U fps) + Hec. 590 1381
(W £ Yl u,) + Hee. 296 YW, u, fro s foso) + Hec. 591 1382
(W £ WP u,) + Hee. 297 YW, u, fo2 s fpe) + Hec 592
@, YW f P,y + Hee. 298 W,y foapt® fps) +Hec. 1383
(WEY fo P uau,) + Hee. 299 YW, u, f 2t fps) + Hec. 1384
(W fo Y i uu,) 300 (W, U fryotta f-psy +H.c. 1385
(WEN fo wPupuy) + Hee. 301 VYW, U frytts f-apy + Hec. 593 1386
(WHN fo wau,uPu,) + Hee. 302 YW, T frgstty f-ip) + Hoc. 594 1387
(W £ ua)u,ulu,) + Hee. 303 YW, U fryatts f-opey + Hee. 595
W u, YW f P uyu) +Hee. 304 YW, U frsta fopory + Hoc. 596
(WEN fo wauu,u,) + Hee. 305 YWy frusthy f-ap) + Hec. 597
(WENFo P uugu,) +Hec. 306 YW, fatty f-gs) + Hec. 1388
(W £ i Yy uau,) + Hee. 307 &YW uy fonuisf-a,) +He. 1389
(WO F P i) + Hee. 308 & (WU, frosity f-i1p) + Hee. 598 1390
(WA £, 309 VWU, fryally f-os) + Hec. 1391
(WH £%u, Y u,uau,) + Hee. 310 S Wt fop” foous) + Hee. 599 1392
(WY unam,u,) + Hee. 311 S Wi fr 7 f portts) + Hec. 600 1393
W' YW, fo  uaup) + Hee. 312 S W fo 7 fostty) +Hec. 1394
(WENF P uauqu,u,) 313 YWt frap oo usy + He. 601 1395
(WO o wauPuy) + Hee. 314 SN AW,tt” foao f-p us) +Hee. 602 1396
(WU frptt i’ u,) + Hee. 315 SV (Wt f1° fopotis) + Hee. 603 1397
(WU ity u,) + Hee. 316 SV (Wt f12° fpolhord + Hec. 604 1398
(WHRUN(F L uuu,) + Hee. 317 SV (Wt f1° foootty) + Hee. 605 1399
(W, Y foyatu,) + Hec. 318 SV (Wt fro fapis) + Hec. 1400
(Wu Y fo uau,) + Hee. 319 YWt fro sty + Hee. 606 1401
(W fon - fp) + Hec. 97 320 YW, Uy frnaf-p us) + Hec. 1402
(W fo o foapy + Hee. 98 321 YW, Uy fo f-apits) + Hec. 1403
(W fo faf fopy + Hec. 99 322 YW,y for f-asity) + Hec. 1404
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P, SUQR) SUB3) P, SUQR) SUB3)
(WH £ fap)+Hee. 100 323 YW, U frya fopotts) + Hoc. 607 1405
(WH 2 f o fop)+Hee. 101 324 YW, T, foro fop Us) + Hec. 1406
(WH % f o fomd +Hee. 102 325 YW, fro’ f-aptts) + Hec. 608 1407
(W o F% £,y +Hee. 103 326 YW,y forl fportts) + Hoc. 609
(WH £ fo foapy + Hee. 104 327 (W, T frver [-aplts) + Hoc. 610
(W £ i foo) 105 328 YW, u, foo’ foasity) + Hec. 1408
(WH 2 f ) 106 329 YW, u, frap o ts) + Hec. 1409
(W o fPhy,y + Hee. 107 330 YW, u, f.2° fosity) + Hec. 1410
(W™ A f Phy) + Hee. 108 331 WU f oy foasty) +Hec. 1411
(W £ % f ) +Hee. 109 332 S WU f s foatty) + Hec. 611 1412
(W £ 1P fo a0y + Hee. 110 333 Y W(W, U frys faottyy + Hee. 612
(W £ i fo) + Hec. 111 334 YW, U frya foostty) + Hoc. 1413
(W £ P Ry o) + Hee. 112 335 W, fon foosty) +Hec. 1414
(W £ 0 Phy,y + Hee. 113 336 YWtz £ 7 sy + Hec. 1415
(W £ ol By + Hee. 114 337 YW, ,u” £, sy + Hee. 1416
(W f % f ) +He. 115 338 (Wit foo® fps) + Hec. 613 1417
(W™ frwh®hy,) + Hee. 116 339 YW ufoy’ fosy + He. 1418
(W £, h,Phy,) + He. 117 340 YWt U fro’ fopsy + Hee. 614 1419
(W £ i) + Hee. 118 341 (W, fo1 fps) + H.C. 615 1420
(W™ £, %, b,y + Hee. 119 342 N Wott 0 fopp f-osy + Hoc. 1421
(W R o, R,y +Hee. 120 343 YWt U frp f-po) + Hec. 1422
(Wl foif ) 121 344 S Wt fras fopord + Hoc 1423
(WERY f b, 122 345 V(WU frgs [-ap) + Hec. 1424
(WHV, o, u £y + Hec. 123 346 AW, gty fo) fps) + Hec. 1425
(WY, f%u, f,) +H.e. 124 347 VAW, gl fra fops) +Hec. 1426
(WY, f¥ufo,,) +He. 125 348 AW, gl frvs fip) +Hec. 1427
(WY fuaf ) + Hec. 126 349 AW, ity f1) f-ps) + Hoc. 1428
(WYL, Punfo,,) +He. 127 350 SV (W, Tyt foo® fps) + Hoc. 1429
(WOVAL, Pu, ) +Hee. 128 351 AW, Ut g fops) +Hec. 1430
(WYL, Pu,f ) +He. 129 352 W, Ut s f i) +Hee. 616 1431
(WOV, o P u,y + Hee. 130 353 YW, Ut foa5 f-pory + Hec. 617
(W'Y, % fu,) +Hec. 131 354 "W, Uit fopp foos) +Hec. 1432
(W', % fapuy) + Hec. 132 355 (W, Wl froaf-psy +H.C. 1433
(WOVA L, P,y +Hee. 133 356 AW, 10U, o fops) + Hec. 1434
(WOVAL P ) +H.e. 134 357 W, 10U, o5 fap) +Hec. 618 1435
(WOVAL, P i,y +Hec. 135 358 YW, 710U, frps fope) + Hee. 619
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P, SUQ) SU®3) P, SUQ) SU®3)
(WYL P fu,) +He. 136 359 AW, 10Us oy fip) +Hec. 620
(Wou, 9, f,¥ f,)+He. 137 360 YW, UUs frnaf o) +H.C. 621
(WEu, VA oL fop) + Hee. 138 361 YW, TU0U, fopp foos) +H.C. 1436
(WoulV, £, fa,) +He. 139 362 WUty fopn f-ap) + Hee. 1437
(WU, fo P fop) +Hee. 140 363 W, frpsfoap) + Hee. 1438
(WU, fo 2 fop) +Hee. 141 364 YW, foaptt”0hys) +Hec. 622 1439
(WEU'VP £, fo) +Hee. 142 365 YWy, foa gt hs) + Hoe. 623 1440
(WOure £, )+ Hee. 143 366 YW, o o hys) + Hc. 624 1441
(WH'V,, fo, uPhy,) + Hee. 144 367 (W, fr " uphys) + Hec. 625 1442
(W', f.%uh,,) +Hee. 145 368 YW, for 0tz hys) + Hee. 626 1443
(WoVA S, uh,,) +Hee. 146 369 YW, [ U0 ttshy) + Hec. 627 1444
(WoVAS, Pu,hy,y+He. 147 370 SO0 W,y . utty sy + Hoc. 628 1445
(WHVAL, Pughy,) +Hee. 148 371 YW, £ 7 Ut s + Hee. 629 1446
(WY, fo Py + Hee. 149 372 SYWW,T fratto i)+ Hee. 1447
(WH'V, £ % hyu,) + Hee. 150 373 "YW, ottt hys) + Hoe. 1448
(WA £, ah,fu,) + Hee. 151 374 YW, frrett®yhps) +Hee. 1449
(WoVA S, Ph,u,)+Hee. 152 375 &YW, fr wautshye) + Hee. 1450
(WoVAS Phyu,y+Hee. 153 376 SYWW, frat®uphys) + Hee. 1451
(WHu, VA £, Phy,) +Hee. 154 377 SYWW, frnat®uyhys) + Hee. 1452
(WHu, VA f, P,y +Hee. 155 378 YW, frait®ttshyy) +Hec. 1453
(WPu'V,, £, )+ Hee. 156 379 FUWW fopttgtt sy + Hee. 1454
(W'Y, fo P hyyd + Hee. 157 380 VAW, fraptt”housy + Hee. 630 1455
(WU, fo P,y +Hee. 158 381 YW, foa o sy + Hoc. 631 1456
(W™ fo ' VP £ 1) + Hee. 159 382 (W, furush, us) + Hee. 632 1457
(W £, u, VP £y + Hec. 160 383 (W, fu"u By uts) + Hec. 633 1458
(W o u, VP fL) +Hee. 161 384 YW, [Tt hystty) + Hec. 634 1459
(W £, uPV L f ) + Hee. 162 385 VAW, fua U hgsuy) + Hee. 635 1460
(W £ VAF Puy) + He., 163 386 (W, 17 uahpeuis) + Hee. 636 1461
(W £,V f- P uyy + Hee. 164 387 YW, £ 7 ushsuy) + Hee. 1462
(W £, VP i) +Hee. 165 388 (W, favottahy, us) + Hee. 637 1463
(WHu, £, 'V f_30) + Hec. 166 389 (W, fret®hasi,) + Hc. 1464
(WHu, f. %V, f 200+ Hee. 167 390 SYWW, frou,hasu,) + Hee. 1465
(WEUf, VP £ 1) +Hec. 168 391 "YW, froauah, us) + Hee. 638 1466
(WU £,V f,% + Hee. 169 392 &YW, frauphs sy + Hee. 1467
(WY, VAL, Puau,) + Hee. 170 393 SYWW,T frat®hpots) + Hoc. 639 1468
(WH'VAVP £ i, + Hee. 171 394 (W, froau’hgsu,) + Hee. 1469
(WHVAVP i,y + Hec. 172 395 (W, f ughasuy) + Hee. 640 1470
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P, sUQ) SU@G) P, sUQ) SU@G)
(WHVAVP £ i)+ Hee. 396 SV (WO ttghisit,) + Hec. 641 1471
Wy, V, VA £ fu,) +Hee. 173 397 (W, fraph™usus) +Hee. 1472
(WH'u, VVP fou,) +Hee. 398 YW,y fua” o’ sy + Hee. 1473
(WEUAV VP £, 399 &YW, fu2 "y ugus) + Hee. 1474
(WEN Fopor £ Foo) 174 400 SYWW,, fra " usuy ) + Hee. 1475
W Fon) FY foap) 401 V(W furho upts) + Hoe. 1476
(WS fou fo foap) + Hec 175 402 YW, fra"housu,) + Hee. 1477
(WA oY fono) 403 W,y £.7 hgttyits) + Hoc. 1478
(WENE fowfoao) + Hee 176 404 (W, £, hagutsit,) + Hoe. 1479
(WENE Fofovp) 177 405 VW, fraltpetlus) + Hee. 1480
W LN o foap) 406 (W, foo haogits) + Hee. 642 1481
W £ o fop) 407 (W [ gttgts) + Hec. 643
(W Fo X fap) 408 (W, fo hagtsit,) + Hee. 1482
(WA L foao) 409 (W £, g,y +Hee. 1483
(WEYfou P hapy + Hee 178 410 SO0 (Wit f o 10hs) + Hec. 644 1484
(WA o Pl 411 YWt fr o) + Hee. 645 1485
(WY fo foa By + Hee. 179 412 YW, fraphysy + Hee. 646 1486
(WP £ Yo P 413 MWW, frart®hys) + Hee. 647 1487
(WENF fahy,y + Hee. 180 414 Wt fr’uphs) + Hee. 648 1488
(WY £ i) 415 Wt i’ hys) + Hee. 649 1489
W L P ) 416 S0 W, i o ushye) +Hee. 650 1490
W L Fea hop) 417 S W,out” fro’uyhys) + Hee. 651 1491
(W L) fralt) 418 F W,y frrati®hys) + Hee. 1492
(WY frh By, 181 419 YW, Tty fi "By + He. 1493
(W fon B h,) 420 W W, Tt foagtt®hys) + Hee. 1494
(W) o hPhypy +Hee. 182 421 W,y fro uahys) + Hee. 1495
(W £ P Ry 422 S0 (W, froapt®hs) + Hoc. 1496
(WEN Y B,y 183 423 &YW, T, fia’ushys) + Hee. 1497
(W L) by 424 (W, 1, fo i ttshye) + Hec. 652 1498
(WY f hag) 425 YW, T frygttahps) +Hoe. 1499
(W NV, fu 1 fop) + Hee. 184 426 V(WU frpattshys) + He. 1500
(WEN, foy Wt foip) 427 YW, U foattohs) + Hee. 1501
(WYY, foPu, f,) + Hee. 185 428 V(WU fryattshye) + Hee. 1502
(WO, £ 225 f o) 429 SV (Wl fitalips) + Hoc. 1503
(WHNV, f P forpy + Hee. 186 430 SYW(WOu, frattehys) + Hec. 1504
(WEV, £ forp) 431 YW, fop o) + Hoc. 653 1505
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P, SUQR) SUB3) P, SUQR) SUB3)
(WH YA fp) + Hec. 187 432 SV (Wit f " hogits) + Hc. 1506
(WAL W f ) 433 YW, u” fraphs us)y+H.c. 654 1507
(WAL Puafo) +Hee. 188 434 "V (W,ptt” frach,’us) + Hoe. 655 1508
(WALt fop) 435 YW, ut” fo 1 hpoits) + Hec. 656 1509
(WA, [y + Hee. 189 436 YW, fra sty + Hee. 657 1510
(WAL PNt fo) 437 S0 (Wt fo’ hystty) + Hec. 658 1511
(WAL Pupf) +Hee. 190 438 V(W ut” foo’ hiity) + Hee. 659 1512
(WAL PNt [ 439 &YW,y frah, sy + Hec. 1513
(WEu, XV, % fp) 440 &YW, Uy fr, sy + Hec. 1514
(WU VAL fop 441 YW, frpahpots) + Hoe. 1515
(WP UV, o foap) 442 W,y foagh, us) + Hee. 1516
(W UMY, [ fovp) 443 YW, U, oo hasu,) + Hec. 1517
(WP U3 ol o) 444 W, ity for hpotts) + Hee. 660 1518
(WP UV oo fova) 445 W,y fo P hosity) + Hoc. 1519
(WU foap for) 446 YW, U, i Bosity) + Hec. 1520
(WYY, foy uhy,) + Hec. 191 447 WU frvrhastty) +Hec. 1521
(WH'V, fo/ WP By ) 448 Y (W, U fryihosit,) +H.oc. 1522
(WHNV, £ ¥uh,,y + He. 192 449 (W, U fryalpstt) + Hec. 1523
(WH'V, £ Yuhy, ) 450 WUy frnhasity) + Hee. 661 1524
(WH'NVA fauhy,) +Hee. 193 451 YW (WTu, frpahpeus) +He. 662 1525
(WAL W hyy) 452 W, 1 s fryahpery + Hec. 663
(WA fPugha,) +Hee. 194 453 SO0 (W,tt gt f ) hrs) + Hec. 1526
(WAL, PY by, 454 SWAW,utt” frohys) + Hee. 1527
(W VA £ uahy,) + Hee. 195 455 VW, u” Uy frp hosy + Hee. 1528
(WAL P gy, 456 YWttt f oo hps) + Hec. 1529
(W u, )V for ) 457 SO Wttty fo) hps) + Hec. 1530
(W u XV fo i ) 458 S (Wu 1l foaphys) +Hee. 1531
(WU, o ) 459 AW, U1 frachys) +Hee. 1532
(WU, fo ) 460 YW AW, "1 foashpe) +Hec. 1533
(WU, fo ) 461 (W, gty for2hs) + Hoc. 1534
(WY fott VP £ 1) + Hoc. 196 462 AW, Upd? frahys) +Hec. 1535
(W fon YU VP £ 463 W, gty f 1 hys) + Hec. 1536
(WHY fo ', VP £ 300 + Hec. 197 464 SYWW, Uy frohys) + Hec. 1537
(WA £, V9 £ 465 (W, it frophrs) + HeC. 1538
(WY fo 'y VP ) + Hec. 198 466 YW, Uit faohysy + Hee. 1539
(WP fo Y Ve fy) 467 SO W, Ul foaphos) + Hee. 1540
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P, SUQR) SUB3) P, SUQR) SUB3)
(WA f o u Y, f )+ He. 199 468 SYWAW, Uil f pshpey + Hee. 1541
(W™ £ WPV, f ) 469 YW, 10y frahys) + Hec. 1542
(WEu Mo VP £0) 470 YW, ulu, foaphesy + Hee. 1543
(WP u 2V, ) 471 S0 W,V fop Usttus) +Hec. 664 1544
(WU F o VP Foa) 472 SN AW,, V1 fop W s,y +Hec. 1545
(WU oV fopd 473 SV (W, Vo f sy + Hee. 665 1546
(WYY, VA P,y +Hee. 200 474 (W, V7 fopptt®liguts) + Hee. 1547
(WY, VA £ P K uau,) 475 (W, V7 fuaptlusu,) +Hc. 666 1548
(WEVAVP fonitauy) 476 (W, Vo f P ugu,us) +Hee. 1549
(WA o £ P,y + Hee. 201 477 SYW(W,, Vot " ususu,) + Hee. 1550
(WA F foaufu,y + Hee. 202 478 YW, V7 foa’uusuy )+ Hee. 667 1551
(WP o foPuau,) + Hee. 203 479 (W, V7 f sttty + Hec. 1552
(WP £ foPupiy) + Hee. 204 480 (W, V7 fraorttouis) + Hee. 668 1553
(W™ £ fofuu,) + Hee. 205 481 YW,V frpetl®uyusy+H.c. 669 1554
WH £ foafu,u,) + Hee. 206 482 (W, V7 £ Uy us) + Hee. 1555
(W EY i,y + Hee. 207 483 YW (W,, V7 fractusiyy +Hec. 1556
(W EY o,y +Hee. 208 484 YW, V7 i uptpus) + Hee. 670 1557
(W FY foaupu,y +Hee. 485 YW,V i ugusuy) +Hee. 1558
(W £ foouu) +Hee. 209 486 S (W, V7 fusuyus) +Hee. 1559
(W fou fofup) + Hee. 210 487 YW,V ol usugut,) + Hee. 1560
WA £, foaf ) + Hee. 211 488 (W, V7 £t us) + Hee. 671 1561
{WR o i fof ) + Hee. 212 489 W,V fro uutsu,) + Hee. 1562
(W F M fou) +Hee. 213 490 W,V frousttau,) + Hee. 1563
(W £, frpun) + Hee. 214 491 (W, 7V, fryattp®us) + Hee. 1564
W £, 0 frapuy) +Hee. 215 492 VW,V fro i us) + Hee. 1565
{WH £ %, fou,) +He. 216 493 "W,V g frvatlusit,) + Hec. 1566
KW £ %u, frapu,) + Hee. 217 494 WV, frougttsiy) + Hec. 1567
WWH £, foynit,) + Hee. 218 495 SYW(W, TV faupeus) +He. 1568
W £, £y + Hee. 219 496 YW,V fo,Suauus) + Hee. 1569
WH ottt fpp) + Hec. 220 497 VW,V fi,Susuau,) + Hee. 1570
(W f uuf g,y +Hee. 221 498 YW,V fr o s,y + Hee. 1571
(WS f e fo) 222 499 YW,V frattauputs) + Hee. 1572
W™ £, uPu, i)+ Hee. 500 YW,V foausitpits) + Hec. 1573
KW fo U fop) 501 YW,V fgsttyiait) + Hec. 1574
(W o uuy o) 502 SN (W, TV fo g uyus) +Hec. 1575
(WP, fo, fofuyy +Hee. 223 503 YN (WIV , frttsttgn,) +H.c. 1576
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P, SUQR) SUB3) P, SUQR) SUB3)
{WE, £ foyqu,) + Hee. 504 VWOV, fpsttytat,) +Hee. 1577
WP, £, frapity) 224 505 YWV, £tttz + Hec. 1578
WWEU fon frifu,) +Hee. 225 506 YW1,V f Puputs) + Hee. 1579
KW fon il 1) 226 507 WtV frpoti®ts) + Hec. 1580
KWRUAfP foatty) 508 SV Wity V7 gt + Hee. 1581
KWE U ff Frpttn) 509 SV (W, ;Y fop ustty) + Hee. 1582
WA Fro fr P uau,) + Hec. 510 YW, 1,V froupusy + Hee. 672 1583
(WP fon ) ¥, 511 YW, 1,V frousuy) + Hee. 1584
{WN o frvattu,) 512 YWtV ) frprti®us) + Hec. 1585
i u YW £ Fuap) 513 W7V, fop ugtts) + Hec. 1586
WY Fo fof uatty) 514 SV (W, V3 fop usttr) + Hee. 1587
W £ FoPuau,) + Hee. 515 YW,V 3 fro upus) + Hee. 1588
K YW foa frp) 516 (Wt fraptlus) + Hec. 1589
WY fo ottt 517 SN (W, iV ) fro sty +Hec. 1590
WWEY fo foalu,) +Hee. 518 S0 W, UV f pottstty) + Hec. 1591
(WE £ Y ol uup) + Hee. 519 (W V° foagttylts) + Hee. 673 1592
' u" YW, foif fup) +Hee. 520 SN AW,V forlupus) +Hee. 1593
{WEYfo foaPupi,y + Hee. 521 SN AW, VO ottt + Hec. 1594
WH LNttty 522 YWtV o frusuty) + Hec. 1595
W £ f i,y + Hee. 523 YW, VO foapttsit,) + Hec. 1596
WY fopttity) 524 (W VP fasitpits) + Hec. 674 1597
W £0N gttty 525 VW, u”V° frasitrtty) + Hec. 1598
WHE N frgortt fred 1) 526 VAW,V fosttaity) + Hec. 1599
WP W fo,u,) +Hee. 527 SV (W, U,V fo ) tpus) + Hee. 1600
i(W‘”)(fﬂ,}quM"up)+H.c. 528 s"”"(W,,"uUVVf+/1§u§up)+HAC. 1601
(W, £ 'V fupp) + Hee. 227 529 W, us VP fryaupuis) +Hee. 1602
KWV %Y, fop) 228 530 (W, us VP fryausu,) +Hee. 1603
WENAfa VP frp) 229 531 &AW, ug VO fystiau,) +Hee. 1604
(W £, VOV fr) + Hee. 230 532 W, TN o foapuus) +Hee. 1605
(W fon % frap) + Hec. 231 533 YW, 7w,V fro tots) + Hec. 1606
(W™ oA fo? foapy + Hee. 232 534 YW, T,V o fra ) + Hee. 1607
(W o flf Frnp 233 535 YW, 7w,V foupus) +Hec. 1608
W LY fo Foro) 234 536 SO W, TN foo s, ) + Hee. 1609
WO fop ¥ frao 235 537 &YW, 7,V fopusitg) + He. 1610
(W Fo ) Foap 236 538 SN (W, U,V f sy, ) +Hee. 1611
"YW fon fow) +Hee. 237 YW, U,V frpsttyut,) + Hec. 1612
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WY Lo for? Fo) 238 539 W, TUN g foaityits) + Hoc. 1613
W oo Fo) 239 540 SO W, 71V, oottty + Hec. 1614
"YWV fon fonp) 240 W, U0V, fsitity) + H.c. 1615
L WW e fan) +Hec 241 YW, T UV s foatigtt,) +Hec. 1616
(W LN fo fop) 242 W, U0V s fratipits) +H.c. 1617
(W LN foa fop) 243 £V (Wou, Vs £ttt} +Hee. 1618
LYW o Frp) 244 WU,V frausity) + Hee. 1619
W a0, + Hee. 245 541 WU, fosttaty) + Hac. 1620
KW uutu,uyy,) +He. 246 542 e (Wu, NV, fraupus) + He. 1621
KW u it uu,y ) +He. 543 (W0 ) firpt” 1 fgs) + Hee. 1622
WR utua,ux, )+ He. 544 YU [N W fraptts) + Hee. 675 1623
KW uuu,y )+ He. 545 S W X fia " uptt® f-s) + Hee. 676 1624
KWy, ) +He. 546 (W, fr2” Muptt® f- s + Hec. 1625
KW u 'y uy) +He. 247 547 ST f W W frastp) + Hee. 677 1626
KW uutu,yuy) +He. 548 W X fia"ugtt® f-ps) + Hee. 678 1627
KW uutuy u,) + He. 248 549 W X fia"ulu, fos) + Hee. 1628
Wit uu,y ) +Hee. 550 (W, fr2" Wugu® f-ps) + Hee. 1629
KWy u,) + He. 551 ST W Wi fio'usy + Hee. 679 1630
KW,y u,) + Hee. 552 S0, TN Wi frpotts) + Hee. 680 1631
KW uu,xu'uy) +He. 553 WU f 0 XW,° frasty) + Hec. 1632
KW uuy suuy) +Hee. 554 (W X fia"uouy f-ps) + Hee. 1633
KWy ) 555 ST £ O Woa frpotts) + Hee. 681 1634
KW i u i) 556 (W X fia"uous fpe) + Hee. 682 1635
KWH Y uu,utuy ) + Hee. 557 (W, [ 27 Yo Us fopor) 1636
WP, Yt ugy )+ Hee. 558 YT O Wy fpotte) + Hee. 683 1637
QTR T 559 YW uaty fos) + Hee. 1638
K x  YXW ) + Hee. 560 S, TN Wi frosty) + Hee. 1639
i X W wu,utuy) + Hee. 561 SYWW Tttty fops) + Hee. 684 1640
KWH Y uu'tu,uy ) +Hee. 562 SYWW, £ 7Nttt fps) + Hec. 1641
KWH e Yu,uy ) + Hee. 563 YU WU W frooty) + Hee. 685 1642
iy YW a1 564 YW T gty fps) + Hee. 686 1643
K YW ity 0,) + He. 565 (U TN Wiy foots) + Hic. 687 1644
W Yt uai ) 566 YU LN Wos frartty) + Hee. 688
KWt Yuau,x ) +He. 567 VU f o XW frpsttr) + Hec. 689
Ko YW, ) + He. 568 W, TN fro Syt i) + Hec. 690
(WP g, a1 569 WU [ YW frosty) +Hoc. 691
WP U Kty u) + He. 570 S, [ W, frtis) + Hic. 692
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WP F A f ey +He. 249 571 ST O Ws frapthry + Hee. 693
WP £ o) 250 572 S, [, W W fopus) + Hee. 694
(W £ )+ He. 251 573 YWV frosthyty f-10) + Hec. 695
(WA £ Y oh,) + Hee. 252 574 YW W " uptts f-ap) + Hec. 1645
WP foxs )+ He. 575 YW foa "ty o5y + Hec. 1646
W h, hyax )+ Hee. 253 576 SYWW W foa o f-p us) + Hec. 1647
(WP y ) 254 577 AW W o 1 f - perths) 1648
KWRu, VA )+ He. 255 578 SYWW T U fpotts) + Hee. 1649
KW UV, fx.) +H.e. 256 579 U0 U U W W fir fops) +Hec. 696 1650
{W*u,x VAf,) +H.c. 257 580 % (U u” YWy food fops) + Hec. 697
KW uly V, f.) +H.e. 258 581 YU u W, foys foap) +Hec. 698
WPV, gy, ) +Hee. 582 S0 UTUW W,y froao fps) + HoC. 1651
(WP VA, +Hee. 583 Y (" YW, s foap) + Hec. 699 1652
(WRu, £,V oy, ) +He. 259 584 U0 U U WKW, i f-ps) +Hec. 700
{WRU Ve + Hee. 260 585 7% (U u”NW,° fao fops) + HeC. 701
WP, Vi, ) +Hee. 261 586 Y (" YW, fovs foap) + Hec. 1653
WPV, )+ Hee. 262 587 FY W, ) fop 10 fs) + Hec. 702 1654
(W fu'V oy, + Hee. 588 Wit ) U, fs) + Hec. 1655
W™ f Vo) + Hee. 589 YWt ) f Pt fps) + Hee. 1656
{WR u,h, 'V 1y )+ Hee. 263 590 FW W fraptt® fos) + Hec. 703 1657
{WE U, V,x.) +He. 264 591 YW, "W frartl® f-ps) + Hoc. 704 1658
{WFu, Vi, b,y +He. 265 592 VAW, W fo ity foos) + Hec. 705 1659
{WF 'V, b)) +He. 266 593 YW, tt” N fo %t fpo) + Hec. 706 1660
W, u,V oy, ) + Hee. 594 YWt N fer’ s f-poy + Hee. 707 1661
W, u, Y,y )+ He. 595 W, T U W frvats fopor) + Hec. 708
WPu,u'V,V v, )+ He. 596 YWt W f oo Ua fops) + Hec. 1662
WY Fo fvis) 597 (Wt fro s f 1) + Hec. 1663
i W LA ) 598 YW fo U Wy auus) + Hec. 1664
WA oy +Hee. 599 SV f e WX Wt us) +Hee. 1665
i XW £ )+ Hee. 600 Y[ fova X Wt us) 1666
(WY ) 601 & fo,7 fo "W Wt us) + Hee. 1667
i X WE B hya) 602 0 f, 7 U W Wit fops) + Hec. 709 1668
(WP, Vo) + Hee. 603 V(LT W Wit fpetts) + Hec. 710
i W u, VA £,y + Hee. 604 YW WKWt -5y + Hec. 711
(WP YUY faxs) + Hee. 605 WX WUy f a5,y + Hec. 712
i X WUV, ) + Hee. 606 U f TUN Wty fes) + Hec. 1669
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P, SUQ) SU®3) P, SUQ) SU®3)
WY f-"Vaxs) + Hee. 607 T u X Wotty f )+ Hec. 1670
(VR YW, fa) + Hee. 608 YT uy W Wogtts f1) + Hec. 1671
WUt £,V x.) + Hee. 609 S TU N Wy fops) + Hee. 1672
(VR W, ut £ + Hee. 610 Vo TUN W, auts fpe) + Hee. 1673
{WR Y, h, 'V ) + Hee. 611 St W Wt f ) + Hec. 1674
VR W by + Hee. 612 Yo Tu N Wt ) + Hee. 1675
WP Yt hy, V) + Hee. 613 0 fot” YW us fpe) + Hee. 1676
Vi W, u'hy,) + Hee. 614 Y0 tl”YXW oty fps) + He. 1677
(W fynutugys) + Hee. 267 615 S TU N Wosttg f-ap) + Hee. 1678
(W fo u ) + Hee. 268 616 SVt X WUy fp6) +Hee. 1679
(WA wu )+ Hee. 269 617 SV (f Tu, W, us )+ Hee. 1680
(W fywuycuy) +Hee. 270 618 W frn X Wu, f-y5) + Hec. 1681
(W fo ux ) + Hee. 271 619 SVt YW, uy fps) + Hee. 1682
(W fo uay s,y + Hee. 272 620 SV (f TU N Wostt, f-ap) + Hec. 1683
(W fonxoutuy) + He. 621 SV W, 27N o gty + Hec. 1684
(WH fo o) + Hee. 622 FUWWT oW Frattsity) + Hoc. 1685
(W £ xeuauy ) + Hee. 623 YW (W, ) frap” U hysy + Hec. 713 1686
(W, fo upx.y +He. 273 624 AW, Frap WU U0 hrs) 1687
(We'ul o uaxs ) + Hee. 274 625 WUy W W,y frapits) + Hec. 714 1688
(Weul foaux. ) + Hee. 275 626 (W X fia"up®hs) + Hee. 715 1689
(WHu, foy o) + Hee. 276 627 YW, fr2" Wty uhys) + Hee. 1690
(WU fo ) +He. 277 628 YU ha YW, frasty) + Hec. 716 1691
(Weul fyaxeu,) + Hee. 629 (W W fuaTusu®hys) + Hee. 717 1692
(W uut froax.) + Hee. 630 (W X fia"uluphys) + Hee. 1693
(Weuln, froax.) + Hee. 631 (W 127 Mg u®hys) + Hee. 1694
(W ulu, fonx )+ He. 632 Y U Ry W Wi frp tts) + Hec. 718 1695
(WY fottuy ) +Hee. 278 633 %, W Wy foportts) + Hec. 719 1696
(W fo Mgy ) 279 634 VW, Y foa W0t sy + Hec. 1697
Wy YW fou,) + He. 635 &%, YW fopets) + Hee. 720 1698
Qe X W fou'uy) + Hee. 636 (W X fia"ulushyy) + Hee. 1699
(WEYFo uax ) +He. 280 637 YW, Fur YW ttshy) 1700
(W £ Yy, ) + Hee. 281 638 ST, W Wya frpstir) + Hec. 721 1701
LYW gy ) +Hee. 282 WX f g hys) + Hee. 722 1702
PN Wyutupy,y +He. 283 YW (W, £.7 Wttatts hys) + Hec. 1703
Uy W i) +Hee. 639 %, YW frostty) + Hec. 1704
QeaXWH £ u,ua) + Hee. 640 YW, M ugttyhys) +Hec. 723 1705
(WY o uauny ) + Hee. 641 YUY Wi frpite) + Hee. 724
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Wy HW, fo'ug) + Hee. 642 S, h, YW, frous) + Hee. 1706
QX W™ £ uu,) + Hee. 643 S, 1, W, fraots) + Hee. 1707
(WE Y Fott x40 644 YW, Y frapt” o tts) 1708
(WE Yo uxu) +Hee. 645 YW, ) fia uphousy + Hee. 1709
Wru YW foax ) + He. 646 YW, W fia o, us) + Hee. 1710
W u" YW, foaxs) +Hee. 647 W, X foa U hyots) 1711
(W u, ) fo "y, )+ Hee. 648 SV W W T tahpotts) + Hee. 1712
QX W, £ gy + Hee. 649 S UTUW W, fraphes) + Hee. 1713
(WUt f ity +He. 650 S U U W W i Bps) + Hec. 1714
WX WU fopnttn) 651 Y UTUOW Wy, fraohps) + Hec. 1715
(WUt ity ) +He. 652 W 1" W Wy fop sy + Hee. 1716
Lt W uau) + Hee. 653 % YWy frohos) + H.c. 1717
Y Y Wt 1) 654 S "YW fryahys) + Hee. 1718
e u YW, up sy + Hee 655 (W u ) fip " uhys) + Hee. 725 1719
L ut W) + He. 656 SV (W)t hys) + Hec. 726 1720
it u Wy ) + Hee. 657 W, u” W fraph®hos) + Hec. 727 1721
(W™, fo'Vax.) +He. 284 658 YW, frartl® o) + Hec. 728 1722
(WYL, V) + Hee. 285 659 SV (Wt foa s + Hec. 729 1723
(W, VA frax) + Hee. 286 660 S (W, N fra s hps) + Hec. 730 1724
WOV fo ' Vaxs) 287 661 W (Wt Y foa ttshper) + Hec. 731 1725
(VE WY, fo) 288 662 Y fou W Wil ushye) +Hee. 732
(WM [ Voxs) 289 663 SV, T W, hous) + Hee. 733
(VY KWV ) 290 664 W o X W hs'us) 734
(VE LYW AV ) 291 YW (Wt X fro Uahys) + Hec. 1726
(VLW Vs 292 V0 f, 7y W Wyt u5) + Hec. 1727
(WY VA oy 293 665 VWL T Ry W Wttty + Hec. 1728
QWY VA f0 294 666 EU0Lf, hye YW ttuts) 1729
VAV fo X Woax ) 295 S fopnh T U Wttt 1730
WA £ foaxs) + He. 296 667 YW W us) + Hee. 1731
IWH o s o) 297 668 Y0 fr " WP tu5) + Hoc., 1732
WX Fo o) 298 669 LT X W ttahys) + Hec. 1733
W o fonn) 670 "V fo U N Woattphs) + Hec. 1734
W™ u,u,x) + Hee. 299 671 e (fo ug YWy aulhys) + Hee. 1735
KWHRu,x )+ Hee. 300 672 (o Tu N W hys) + Hee. 1736
KWH w2 u,) 301 673 (o, T U N W, aushye) +H.e. 1737
WA Y 1)) 302 674 YW T, W Wyt hys) + Hec. 1738
KWH Y ux2) 675 WL ol X Wl sy + Hec. 1739
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P, SU2) SU@3) P, SUQ2) NY©)]
IO W™ i) 676 S fo ", X W hs) + Hec. 1740
i)W,y ) +Hee. 677 S frot” YW tsh ) + Hee. 1741
iy W, ux ) +H.c. 678 a‘”""(fﬂ,vu"x quphm;) +H.c. 1742
i X WH e u,) 679 YW f i Wit hys) + Hec. 1743
WP X Nt ) 630 0 frptt” Y Wagtl hys) + Hec. 1744
WPV, Y, xs) 303 681 S0 ftt YW U hys) + Hee. 1745
(WP fonx®) +He. 304 682 YW F Lt X WU hys) + Hee. 1746
(WHx s Frunks) 305 683 YW a "X frpottts) 1747
(WE N fomX) 306 684 (W, h i fo, tgttsy + Hee, 1748
(W™ £ M%) 307 685 AW, W fro ot + Hoc. 1749
QX WH funx ) + He. 308 686 AW, h7 K frapltrlls) 1750
(WE Y FrnXs) 309 687 YW, h7 X fracttpits) +H.c. 1751
PN Wooi®) 310 "W, The X frraitoits) + Hoc. 1752
WD Frwk +) 688 YW, h,OX frasttotty) + Hec. 1753
(Wouut f, 0 Y+ He. 311 689 (W By Y frvatsity) + H.c. 1754
(Weu'u, f oy -)+Hee. 312 690 "YU u YW, Vo fo, us) + Hee. 1755
(WPu'u, fx-) + Hee. 313 691 YWy XV fracttotl’us)+H.c. 735 1756
(W uuty_f-,.)+He. 314 692 SYWW NV fo 2 wpusity) + Hec. 736
(Woutn,y_f,.)+He. 693 (W XV foa’ uptigtts) + Hee. 1757
WPy fon) +He. 694 YW V7 frap Yot us) 1758
WP, f- gy +He. 315 695 Y UUW W,V fraptis) + Hec. 1759
(Weul £ uax-) +Hee. 316 696 U YW, VP frapus) + Hee. 1760
(Weul £ qux -y + Hee. 317 697 (W, V7 fore Xutpulus) 1761
(Weu, f, y_uy) +Hec. 318 698 Uty (Wi VO frasy) + Hoe. 1762
(WP f v uy) +Hee. 319 699 YW XV fraot tpts) 1763
(Wi -y -u,) + Hee. 320 700 S (U "W Wy VP fopsttr) + Hec. 1764
(WHuy ' f-,,) + He. 701 S, u" W Wy Vo fop ) + Hec. 1765
(Weuby_u, f-,2) +Hee. 702 (W, V7 fra® Nutpitgus) + He. 1766
(Weuly_u, fu) + Hee. 703 Y WU KW, Vo frasity) + Hee. 1767
(W - utugy -y + Hee. 704 YW W NV £ ugupus) +Hec. 1768
(W uuy-) +He. 705 Y (U u” YW, Vo £ potts) + Hec. 1769
(W £ wau -y + Hee. 706 YW, NV fop uauputs) + Hoc. 1770
(W u,u'h, )+ Hee. 321 707 S, u" WiV fop us) + Hec. 1771
(W ulu,h,x ) +H.e. 322 708 Y (" YWy VP frpsity) + Hoc. 1772
(WH 'y _hyy) +Hee. 323 709 Y% (u,u" W, Vs fraptis) + Hec. 1773
(W utu,y_h,,)+H.c. 710 YW,V fra)upugus) +H.c. 1774
(W*u,h, uy )y +He. 324 711 #7 uu" YW,V fppits) + Hec. 1775
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(W ulhyqux ) +Hee. 325 712 % (U U W Woip Vs favatty) + Hec. 1776
(W*u,h, Yy _u) +Hee. 326 713 S, u" Wy Vs fryathy) + Hec. 1777
(Wu'hyx-u,) + Hee. 327 714 S, u" W,V frapits) + Hec. 1778
(WHux_u'h,y) +H.c. 715 (Wt )V frprtt®us) 1779
(W uly _u,h,)) +H.c. 716 (W, )V . ugts) + Hec. 1780
(W R, uupy -y +He. 717 SV W, XV frouputs) + Hec. 1781
(W*h, wpu,x ) +H.c. 718 S Wt XV 3 fro oty + Hec. 1782
(W uu,u'Vx_) +Hee. 328 719 (W u" WV frapulus) 1783
(W uu'u,Vox_) +He. 720 (W, u” WVC frapusity) + Hee. 1784
(Wouutu,V,x ) +He. 329 721 YN (W,tt” WV forPupts) + Hec. 1785
(WP, V,x-) +He. 330 722 (W, u” XV frasitpity) + Hee. 1786
(WEutuu, Vo) + Hee. 723 S0 W, u” WV foaettyits) + Hec. 1787
(W u,u, Vi _uy) + Hee. 331 724 (W, ug XV fryattpus) +Hoe. 1788
(W u,u'V,x_u,) +H.e. 332 725 (W, u W Vs frvattoits) + Hoc. 1789
(W u,u'V v _u,) + Hee. 726 (WU, NV foyattsity) + Hee. 1790
(W utu, Vo xuy) +He. 727 7 V, f7ug YW auyts) + Hee. 1791
(W*ulu,V,x_u,) +H.e. 728 &Y%V £ us Wty ) + Hec. 1792
(WY -y +Hee. 729 UV £, ug Y Woat,us) + Hee. 1793
WHu, ' foyx-) + Hee. 730 SV foprtl® X Wy attputs) + Hee. 1794
" W W, uau,) +Hee. 731 YWV fo o u X Woauputs) + Hec. 1795
W XW* ' f,0) +Hee. 732 YV, [y g Wit 5 1796
(W Yutu, fox-) +He. 733 YAV frptte Wt tt5) 1797
WUty foyax-) + Hee. 734 (V7 [ty X Wil us) 1798
Q=W utu, £, + Hee. 735 YWV [t X Wogttyus) + Hee. 1799
(WY utuyfomy -y + Hee. 736 SV, fr, T U W W ptts) + Hec. 1800
(WP utu, fox-) +Hee. 737 SV £t YWttt + Hee. 1801
QX WPutu, £,y +Hee. 738 V(Y £, u X Weus) + Hee. 1802
(W'Y f "y -y + Hee. 739 VY, fo, U W, usu,) + Hee. 1803
Wy YW, f_.) + He. 740 SV [t XW, usu,) + Hee. 1804
QW™ u, f u) +Hee. 741 Y0V foot, XW usi,) + Hee. 1805
(WX Y f0) +Hee. 742 YV fontty X W, usit,) + Hee. 1806
(WY, uth, )+ Hee. 743 %V frpmtt X Wo tpus) + Hee. 1807
(Wou, ' h, ) +H.e. 744 &YV £, u X Wag,us) + Hee. 1808
By YW, ugu,) + Hee. 745 SOV f Y Wostpity) + Hec. 1809
Q- HW*u,u' b,y +Hee. 746 FYRV fntty Wt tts) 1810
(W*yutu,hy, ) +Hee. 747 VAW, X Frapt” Yl f-irs) 1811
(Wouly(u,h,x-) +H.c. 748 FU AW, M for thg W £ s 1812
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QWP b,y + Hee. 749 "YW )L ua Xt f s 1813
(WE Y,y uy -y + Hee. 750 SV W, Tt Mt ) 1814
Wy YW u,hy,) +Hee. 751 AWK frootty )ity f-ap) 1815
QW u,h, u)) +H.c. 752 YWV f Y5 i) 1816
(W Wuu'h,,) +H.e. 753 SV W foa” foo Wttoits) 1817

(WY u,u*V 1) + Hee. 754 (W Y faaptt” Yt s 1818

(W, )u,u'V - ) + Hee. 755 W Y fia Tty YU hers) 1819

WV XKW i) 756 7Y W ) foa " Yutphes) 1820

(W) ', V,x-) + Hee. 757 (W X fiaTul Wughps) 1821

WV Y YW, 'wau,) +Hee. 758 YW, 2w Yt ) 1822

(VA KW, uutuy) + Hee. 759 YW, )ty Yutahps) 1823
(WoV, 'V y_)+H.e. 333 760 YW foitr Yt 15 1824
(WPVAF Vo) +He. 334 761 S0 WO fopmttd it s 1825
(WY, VA x-y+He. 335 762 VAW, W Fraph Wittt 1826
(W"h, "V, Vy_)+H.c. 336 763 AW, W foa” oo Y15 1827
WP F fox ) +He. 337 764 S W T Mg Wit lhs) 1828
WP Fox fo) +He. 338 765 AW, XV S e Yt 5 1829
WWo f A foa -y +He. 339 766 YW W W WV fraplt® Wit its) 1830

(WA £ by -+ Hee. 340 767 W WV f Tt Wttt 1831
(W™ foy b, +He. 341 768 W, XV fraotl® Ktpits) 1832
WP h frax o)+ He. 342 769 (W, WV fraptte Yt s 1833

WPV, fo gy ) +He. 343 770 AW, XV fraotty Y tts) 1834
{WHRVA oy -+ Hee. 344 771 YW, WV fo o, Yt hs) 1835
{WeV, fo y-u) +Hee. 345 772 V(W MV foo Yttt 1836
{WRVA o ax-u) +Hee. 346 773 "W, NV g frvattp Yt ) 1837
(WP, VA )+ Hee. 347 774 YW AW, TNV froatty Yt ths) 1838
WPV, foax ) +Hee. 348 775 EYAWION y frotta it lhs) 1839
(W foutV ) +H.c. 349 776 S WIONV,, fayathr Wttolhs) 1840
(W f Vo) + Hee. 350 777 i (W, i frap [+7 foos) + Hec. 737 1841
W £, Vi ) +Hec. 351 778 i (W foa” fop foos) +Hec. 738 1842
W £,V ) + Hee. 352 779 i (W fia” fro’ fopsd + Hee. 739 1843
(WRu, f.,'Vy_) +He. 353 780 i (W, £.7° frap focs) + Hec. 740 1844
WPu f,, V) +Hee. 354 781 i Wy 7 frro fps) + Hoc. 741 1845
WY o foax -y + Hee. 355 782 i (W,o £.7° fros f-1p) + Hoc. 742 1846

W Fo Y o) 356 783 i (W, frvr fu’ fops) + H.c. 1847

W o)+ Hee. 357 i (W, fro fona f-ps) + Hec. 1848

i YW £ foa) + Hee. 784 e (W, fro® frvs fospd + Hee. 1849
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W f M frvax =) 785 ie" (W, frafoo’ fps) +Hoc. 1850
WY W o ford) 786 i (W, £ frao f-psd + Hee. 1851
WY fo By -y +Hee. 358 787 i (W foy Froofoip) + Hoc. 1852
R £ Y hax-) 359 788 e Wy frap -7 fros) + Hoc. 1853
iYW, -y + He. 360 i (W £ f-’ frosy + Hee. 743 1854
IO W £, ) +Hee. 789 i Wy a7 fop hos) + Hec. 744 1855
WP Y Fayax =) 790 i (W fua” fro’hos) + Hee. 745 1856
WY X o o) 791 i (W, £.7° fraohps) + Hec. 746 1857
(WY, fo - + Hee. 361 792 i (W, frve fra’hps) + Hee. 1858
WAV, o Y- 362 793 i (W, fro® frvahps) + Hee. 1859
iYWV fo ) + He. 794 iYW, Fooafro hos) + Hee. 1860
i W WH VA, )+ Hee. 363 795 i (W foa 1y frvs) + He. 747 1861
(WP WA f i)+ Hee. 364 796 i (W foa"ho fops) 748 1862
iVE o YW, -y + Hee. 365 i (W, fr1p V7 fro’ts) + Hec. 749 1863
i(VH MWW,y -y + Hee. 366 i (W, 17V, fro sy + Hec. 750 1864
KWRVAL ) 797 i (W, 1" Vo fro ts) + Hec. 751 1865
KW u WV fox-) 798 iYW, f2” V° frpotts) + Hee. 1866
KWE U NV froax-) 799 i Wy 217V fopsitry + Hec. 752 1867
WY NV, o 1) 800 i Wy 217V f sty + Hec. 753 1868
WWHE Y VA oty 801 iYW, £.7°V 1 frportts) + Hec. 1869
{WE Y fot V) +Hec. 367 802 i (W, .7V frarstp) + Hec. 1870
HWH Fon )tV ) 368 803 iYWy .7V fraptis) + Hoc. 1871
(VR YW o)+ Hee. 804 i Wy, .7V o frasitp) + Hec. 1872
(WP fouV,x ) +Hee. 369 805 iAW, frye VP frasty) + Hee. 1873
(R oYV - 370 806 i (W, £0,°V o fpits) + Hee. 1874
WU W, u,Vox )+ Hee. 371 e (W, fro°V, frasttp) + Hec. 1875
IR W, A,V ) + Hee. 372 i (W, fooaVo froltts) + Hec. 1876
(VR XW,” o1,y + Hee. 807 ie" (W, fisaV frosity) + Hoc. 1877
WP u, ) o Vax-) 808 " Wy frap” VC fros) + Hoc. 1878
KW UMY fra Vi) 809 i Wy fo 1T,V frpsy + Hec. 1879
(WY, o ua) 810 iYW, fu1 e VP fps) + Hec. 1880
WV O F it 811 i (W, o710V, frs) + Hoc. 1881
(W £y ox—) +He. 373 812 i Wy, o710V s frpsy + Hec. 1882
(W fx-x+)+He. 374 813 i (W, £.7°uaV, fros) + Hec. 1883
(WEx ., fomx ) +H.c. 375 814 i (W, Vo fop frotts) + Hee. 1884
(Wou,V,x.x-)+He. 376 815 i (W V7 fo1° fopsitry + Hec. 1885
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(WPu,x_V,x.)+H.c. 377 816 i (W, V7 foo’ fraptts) + Hec. 1886
(WY i)+ Hee. 378 817 iSO,V foo? fostty) + Hoc. 1887
(WP, V,x-) +H.ec. 379 818 iAW X Foapfi 7 f-os) + Hec. 1888
(Wou,V,x_x.)+He. 380 819 G W for” fro? fops) + Hec. 1889
(W, V,x-)y+He. 381 820 iYW X Fia” Frp s 1890
W fawx+x-) +Hee. 821 i (W X f1a” fro sy + Hec. 1891
Q- NXWH fx) +He. 822 i (W X fiap V7 fro sy + Hee. 1892
CeaXWP £y + Hee. 823 i W, M fur”V, foo ) + Hec. 1893
(W'Y u, V,xx-) +Hee. 824 iYWttt fpox+) + Hee. 754 1894
QYW V,x,) +He. 825 I Wt fpoe) + Hc. 755 1895
(VA )W,y + He. 826 IO Wty f i)+ Hec. 756 1896
(W* ¥y Vox-)+Hee. 827 e YWttt X 1 f-por) + Hee. 757 1897
(Vi XW, u,x,) +Hec. 828 e (Wt ) 1 f-por) + Hee. 1898
(X Wi, V,x ) +Hec. 829 i (Wt U fp) + . 1899

W* u,u,x*) +He. 382 830 i (Wit f-p " usx+) + Hee. 758 1900
W) +Hee. 383 831 i (Wt fopttos) + Hc. 759 1901
KWHuxu,) 384 832 e (Wt fpottpx ) + Hee. 760 1902

(WHR Y _wux-) 385 833 i (Wpity f-p" x+ o) + Hec. 761 1903

{WH Yt 1, %) 834 i (W t” fapx ) + Hoc. 762 1904

O N Wu,10,) 835 i (W " f s tty) + Hec. 763 1905

e X W*u ) +Hec. 836 i (Wt f-por) + Hec. 1906
iy WW, )+ Hec. 837 TS (W, X foper) + Hoc 1907
Q- YW _u,) 838 e (Wt X st ) + Hec. 1908
Wy Wy ) 839 i (W, fopptt” ) ) + Hee. 1909
KWV, V,x-) 386 840 i (W, f1 ot ) + Hec. 1910
W f ) +He. 387 841 IO W fa gty ) + He. 1911
(WEY_ FonX-) 388 842 i W o) + Hee. 764 1912

WY Fopn®) 389 843 i (Wt ) + Hec. 765 1913

(W £ 390 844 T Wt o) + Hoc 766 1914
QYW f, vy +Hee. 391 845 i (Wt ) + Hoc. 1915
W Fok ) 392 846 i (Wi, ")+ Hec. 767 1916

LN Wox®) 393 iYWt hygttyy ) + Hee. 768 1917
WX Frok =) 847 ie" ¥ (W,pu,h,"x vty +Hec. 769 1918

i (Wi, u”u’ f- ) + Hoe. 394 848 i (Wt oy sty + Hee. 770 1919
e (Wi, f-r5) + Hec. 849 e (Wit x s hpy) + Hee. 1920
T (W, " gt f ) + . 395 850 i (WX sty ) +Hec. 1921
e (W puu” uu, f-rs) + Hec. 851 e (W,  upusx ) + Hee. 1922
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i (W, 1oty . 5) + Hec. 396 852 i (W, st )+ Hoc. 1923
iV (Wt s fpe) + Hoc. 397 853 i (Wytattott” Vo1 + Hee. 771 1924
GO (WU 11180 £ ) + HLC. 854 i (W1 14,V ) + He. 772 1925
i (W w1l f-p) + Hee. 398 855 i (Wt uu,V o x4 ) + Hee. 1926
i (Wil u, ) + Hee. 856 i (W1t V7 x 11t ) + Hoc. 773 1927
T Wt 1 f )+ Ho. 399 857 i (W uatt” Vox ) +Hee. 774 1928
i W ilus f o) + Hee. 400 858 i (Wt 1)V o stp) + Hec. 1929
i (W u uul f-p5) + Hee. 401 859 i (W uatt” fpox )+ Hee. 1930
i (Wt i1y f- ) + Hec. 402 860 i Wt U fpor ) + Hee. 1931
i (Wt s [y + Hec, 403 861 "X K Wttt ) + Hee. 1932
i (W, Uit f- ) + Hec. 862 i Qo W Wogttatt” f-pey + Hec. 1933
i (Wt Uttty f ) + Hec. 404 863 iYW X7t f-pos) + He. 1934
i (W v uau, f-rs) + Hoc. 864 i (W, Yttg f-pox+) + Hee. 1935
G0 (Wt 1Pt f ) + HLC. 405 865 iV QN Wittt f-pe) + Hec., 1936
i (Wt ittt 1) + Hec. 866 iYWy Xt i) + Hee. 1937
G0 (Wt 1o tt510, f-per) + Hoc. 406 867 iAWYt 2% +) + Hc. 1938
i (Wt usity f-y,) + Hee. 868 i O s X Wttt f ) + Hec. 1939
iAW, i, f ) +Hec. 869 i (Wi Yt f-p o)) + Hee. 1940
i (W, gty 11 )+ Hec. 407 870 iU X Y Wit fper )+ Hee 1941
i (W, ugu,u’uy f-ps) + Hee. 408 871 iV (¢ K Wntta f-, ue) + Hee. 1942
i (W, usu,u’us f-,) + Hee. 409 872 i (WX s Yuau” f e ) + Hee. 1943
i (W, 1 0, f-ps) + Hec. 410 873 i (W, Yttt By + Hee. 1944
i (W, Tl u,uguts f- ) + Hee. 411 874 i (W 1t (U By )+ ) + Hec. 1945
i (W, U0 Uy gt f-per) + HL. 875 i () Y Woattyitg) + Hee. 1946
i (W, upil s f o)+ Hee. 412 876 i H Wyttt ) + Hee. 1947
iYW, Tt ugts, ) + Hee. 413 877 i (W, Wt ) + Hee. 1948
i (W, u usuau® f-5) + Hee. 878 i (Wt Wutahpo )+ ) + Hec. 1949
(W, P, fps) + Hee. 879 i (0 Wt By + Hec. 1950
i (W, u,uluus f-pe) + Hee. 880 eV (W uahy "tz 1) + Hee. 1951
i (W, u,u s f- ) + Hee. 414 881 iUy K Wiytta ) + Hec. 1952
(W, 10 us fp) + He. 415 iV (O X Wnttahy g ) + Hoe. 1953
i (W, 10Ut )+ Hec. 882 i (W, it ) + Hec. 1954
i (W, uyuaus 1’ f-ps) + Hee. 883 i (W Yuutpu” Vox ) +Hee. 1955
i (W, il ugus fo,) + He. 416 884 ie" (W) (utpu” Vo) + Hee. 1956
i (W, u,ulusu, f-pe) + Hee. 417 885 iUV ) N Wittty 1957
i (W, u,ulugty f-ps) + Hee. 886 e (V7 X Wittt + Hee. 1958
I OW, ty 1010, fp5) + e, 887 e W)t 1,V ox ) 1959
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P, SUQ2) SU®3) P, SUQ2) SU@3)
i (W, U1 sty f- 1) + Hec. 418 888 ie U,V x X Wyt ) + Hee. 1960
i (W, Tl ugu,un f-ps) + Hoe. 889 eV Y Wottattr ) 1961
W (W, T Uttty ) + Hoc. 419 890 i (W V) Nitathgitr) 1962
i (W, g, fop) + He. 420 891 i (W Vo f, Yoy ) +He. 775 1963
i (W, uuus f-pe) + Hee. 421 i (W, V7 f_15V,x+) + Hee. 776 1964
i (W, Tl u, sty f- )+ Hoc. 422 Wy fra” fprk+) +Hee. 77 1965
i (W, W,y f )+ Hec. 892 YWy fra X4 fpo) + Hee 778 1966
i (W, wuuu, f-ps) + Hee. 893 &YW 17 frpox+) + Hee. 779 1967
i (W, 1 ustgut, fop) + He. 423 894 (W, firhpoy o)+ Hee. 780 1968
i (W, sttty f) + He. 424 895 W fra” X sy + Hee. 781 1969
i (W, W ity f ) + Hee. 425 (W, Frpois) + Hee. 782 1970
i (Wl yusitit, fp) + He. 426 896 & W Vafop tpxs) +He. 783 1971
i (WOt a0, 115 f-p) + Hec. 897 # (W, V7 fragttpx+) + He. 784 1972
i (Wt pusit, 1)+ He. 898 Y (Wi Vafoo X lte) + Hee. 785 1973
T (Wit i ot} + Hic, 427 899 (W, V Fraytty) +Hee. 786 1974
6 (Wttt} + Hc, 900 EV(W, 1,V frpor ) + Hoc. 787 1975
i (Wit t [ 5 + H.C. 428 901 "WtV fopoxs) + Hee. 788 1976
i (Wi f-pui5) + Hoe. 429 902 (W, frapu” Vo) +Hee. 789 1977
G0 (Wt 18 f-pstt ) + Hoc. 430 903 (W, furT 14,V i) + Hae. 790 1978
18 (W1 f- sty + Hec, 904 e (Wotafup Vo) + He. 791 1979
IO W o ity fots) + Hac. 431 905 (W, tt” frpVorxs) + Hec. 792 1980
i (Wt it f-,O1t5) + He. 432 906 WX foa” fpox+) +Hee. 793 1981
G0 (Wt 1g1s® -yt + HLc. 433 907 E Wy fr W fopok+) 794 1982
i (Wt gt fpstty) + Hec. 434 908 S fou U Woafpox+) + Hee. 795

i W il f oty + Hee, 435 909 N W foa” foper) + Hee. 1983
i (Wt Uity f- sy + Hee. 436 910 W, for "N Frpo +) 1984
i (Wt u 1l f-yous) + Hee. 911 S WX X Fia” fope) 1985
i (Wt 1l f sty + Hec, 437 912 F" W) foa " Bpo ) + Hee. 796 1986
i (Wt 1l f- sty + Hoc, 913 YWy " Moo +) 797 1987
i (Wt gt f-pgu1,) + Hoc. 438 914 &Y Lo Woahpox ) + Hee. 798

i (Wt 10ty -ty + Hc. 439 915 QN W foa"hyor) + Hec. 1988
G0 (Wt 1ot f 5 + HLC. 916 Y Wonh )" fopok +) 1989
iV (Wt 1t f 511, + Hec. 440 917 WX I fer Py 1990
(W 105 f ) + Hoc. 918 (W XV fop Uox+) + Hee. 799 1991
i (Wt U tts f- 1 hy) + Hoc. 441 919 W VLo Nitox ) 800 1992
i (W, ugyuy f, usy +Hee. 920 SN W Vafi, ug) +Hee. 1993
i (W, gty 1 f-ptt5) + Hec. 442 921 Y0 (0 W,V forgtty) +Hee. 801 1994

013101-42

Continued on next page



Higher-order chiral Lagrangians with vector meson nonet in different representations

Chin. Phys. C 51, 013101 (2027)

Table A2-continued from previous page

P, SUQ) SU®B) P, 5UQ) SUG)
£ (W, gty f-pg,) + Hec. 922 MW,y XV fracttpx ) +H.e. 802 1995
i (W, gl fapu5) +Hec. 443 923 AV fryr X Waattpx) + Hee. 803

i (W, i 1,5 f gyt + Hec. 444 924 SV, frs U Wagttax ) + Hee. 804

"W, g, f-i514,) + Hec. 925 VWV foae ) upxs) 1996
i (W, usulus f-, u,) + Hee. 445 926 Wt XV frpaXs) 1997
W, gt f- ) + . 927 SV W,ot” XV fopok ) 1998
i (W, gt fypit5) + Hee. 446 928 EUV WX XV f o ther) 1999
i (W, 1yt fpotts) + Hoc. 447 W XV foaotty) 2000
i (W, u,uluy f-psut) + Hee. 929 W (W X furptt” Vo) +He. 805 2001
i (W, U101y f-gsity) + Hec. 930 W, frap XU Vox ) 806 2002
i (W, Ut f-asity,) + Hee. 931 VY KW fapit) + Hee. 2003
W, ittt £, tg) + Hic. 932 F W fur U, Voxs) + He. 807 2004
i (W, i f sty + Hec. 933 YW, foa W1t VX s) 808 2005
i (W, Uity fopptts) + Hec. 448 934 "% fou Y Woatt, Vox ) +Hee. 809

i (W, u i s fpot,) +Hec. 449 935 W fo X Waput"Vox ) +He. 810

(W, U us it} + He. 450 936 VY N Wy fracttp) + Hee. 2006
i (W, T gty faytts) + Hec. 451 937 S (Wt fp VX ) 2007
T W, U0 Uty fagtty) + Hc. 938 Wt frrp Ykt o) 2008
i (W, w0 uguts f-aup) +Hee. 452 939 W, VOx ) Fraplh) 2009
S W, Tty it} + Hc. 453 940 VW Vx ) Fracttp) 2010
i (W, 10y f portts) + He. 454 i (W fapx) + He. 811 2011
i (W, W0 uus f-iotty) + Hee. 455 e (Wt x . Vox )+ He. 812 2012
6 (W, 0t fsity) + . 941 (£ (Wi o1, Vo 1)+ Hac. 813 2013
i (W, W ustty f-yu,) + Hee. 456 942 i (¢ X W foipx+) + Hee. 2014
i (W, s, f- 1) + Hee. 457 943 i (W, ity Yoy 1) + Hee. 2015
i (WOt 15 it} + Hec. 944 iV, (Waattpx )+ Hee. 2016
i (W ttatt, - ustts) + Hee. 945 Wttty -) +Hee. 814 2017
iAWt £ portits) + Hec. 458 946 (W, Uty )+ Hac. 815 2018
i (Wt -, tgus) + Hc. 459 947 (Wit gty ) +H.c. 2019
i (W, il £y it + Hee. 460 948 V(W gy ) + Hee. 2020
i (Wt f o w5} + Hc. 949 Wt 1ttt -) + Hee. 2021
i (W% 0, .ot ts) + Hec. 461 950 (W, u” ug g,y ) +H.c. 2022
i W f Pugug) + He. 462 951 W, Uity gy )+ Hec. 2023
i (Wt u, £, sty + Hee. 463 952 (W, uy gy -) + Hee. 2024
i (W, ugu, f-rou’us) + Hee. 464 953 YW, Tuyuusupy -y +Hee. 2025
i (W, upu, f upug) + He. 954 W, iy ) + Hee. 2026
iYW, U, f- ) usu,) + Hee. 955 P Wttatpu”x -ttr) + Hee. 816 2027
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P, SUQ) SUG) P, SV SUG)
i (W, 16 fyqtyts) + Hec. 465 956 (Wt - tty) + Hee. 2028
e (W, u u® f-usu,) + Hoe. 466 957 Wit gy -uy) + He. 817 2029
i (W, 10U, £ sttty + Hec. 958 (W, uTuau,x -ty + Hee. 818 2030
i (W, Ut oottty + Hee. 959 SYW(W, Ut -Uy) + Hec. 819 2031
i (W, Tty f- il us) + Hoe. 467 960 (W uTusuyy—u,) +He. 2032
e (W, Ty, f-pottts) + Hee. 468 VW, Uity -up) + Hee. 820 2033
i (W, i [ tyitg) + Hee. 469 YW,y -u,) + Hee. 2034
i (W, uug £ uus) +H.c. 961 YW, u gy -u,) +Hee. 2035
i (W, f-2"usu,) + Hec. 962 e (Wuauox-uu,) +He. 2036
i (W, uuy fo usu,) + Hee. 963 (W uau”x_upu,) +Hee. 2037
i (W, i fagtgts) + Hee. 470 964 S Wttt x -ttty ) 2038
W, 1t f oty + Hc. 471 S (Wl -1t t) 2039
i (W gty [ttty + Hec. 965 (W, ugux -uu,) + Hee. 2040
e (Wi u,u” uhys) + Hee. 472 966 VW, uyugx -uaup) +Hee. 2041
i (W, 04 4,1 s+ Hoc. 473 967 (W Muaupuugy -y +He. 2042
e (W t10” 10 By + Hc. 474 968 Wttt -) +Hee. 2043
iYWt 10Uy hys) + Hec. 969 (W, 10, YU U -) 2044
i (W u” uushys) + Hee. 475 970 YUY W Woptapity) + Hee. 821 2045
i (Wt u” uushy,) + H.c. 971 # Y N Wnttattou”us )+ Hee. 2046
6 (Wt ) + Hc. 972 (W Xttt it ) + Hee. 2047
T (W, 11ty 1)+ Hec. 476 973 (W Witz x-) + Hee. 822 2048
i (W uuyul uyhys) + Hee. 974 Uy W Wuauguy) 2049
i (Wt 11600 ) + Hoc. 975 & Q¢ N Wit ) + Hec. 2050
i ¥ (W, uuil ushy,y ) + Hc. 976 W Kutau” to ) -) 2051
T (Wt it ) + Hoc. 477 977 7 (Wt Yty )+ Hee. 2052
i (Wi u uushys) + Hee. 978 % X Wyauu”ug) + Hee. 2053
W i1 ttshe) + . 478 979 S QN W1t ) 2054
i (W, ulusu,u by +He. 479 Wy Xt ity -) 2035
£ (Wt 101, h ) + Hec. 980 S Wttt - + Hec. 823 2056
i (W uuugushys) + Hee. 981 W, gty -) +Hee. 824

i (Wt uusuahys) + Hee. 982 WO N Wttt 2057
i (W, u” ulusttyhye ) + Hoe. 983 Wttt -) 2058
e (W, gt 11 hy) + Hoc. 984 (W1t 1)ttt} 2059
i (W, uu,u’uyhys) + Hee. 985 YW, g )yt ) 2060
i (W, u uluyiyhysy + Hee. 986 YW, ugu, Xy -) + Hee. 2061
(W, 1t i) + Hc. 987 & (e W, Tugituy) +He. 2062
IO (W, g1y} + Hoc. 988 (W, U )ttty )+ He. 2063
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P, SUQ) SU®B) P, 5UQ) SUG)
i (W, i i uishye ) + Hic. 989 (W, 1)ty -) +Hee. 2064
i ¥ (W, u,uu, uhys) + Hee. 990 VUt Wittty -) + Hee. 2065
£ W, Tty 10000 ) + Hc. 991 & " X Woattpttrx ) + He. 2066
i (W, u,uau’ushye ) + Hee. 992 &% uu” W Wyauteu,x ) + He. 2067
i (W, u,ul gty hys) + Hee. 993 Wity - Yupu s +Hee. 2068
i (W, Tyt s+ Hc. 994 U W W1 2069
i (W, 10 usin ) + Hoe. 995 S (" W Wty ) + Hee. 825 2070
i (W, uuguyiyhys) + Hee. 996 &YWy 17 f-pox-) + Hee. 826

i (W, 71 P + Hc. 997 (W, it " Vo) +He. 827

i (W, 0 00 ) + e 998 W, x - Yutattyit) + Hec. 2011
e (W, 10ttty + Hee. 999 &YW, Uy Yy, + He. 2072
i (W, sty hye) + Hc. 1000 (W, Yt Y utyugx )+ Hee. 2073
i (W u,u,uguahys) + Hee. 1001 VKW, e Yttty ) 2074
i (W Uy, 11 ) + HeC. 1002 iYWy, frrptt ey -) + Hee. 828 2075
i (Wit u”hyPus) + Hee. 480 1003 i (W foa tptox-) + Hee. 829 2076
i (Wit o t5) + Hoc. 1004 i (W fra sty -) + Hee. 830 2077
i (W, uu” U hy, us)y + Hee. 1005 i (W, frvottattyx-) + Hee. 2078
i (W1t 1By 15) + Hoc. 1006 i (W, frsnttstyx ) +H.c. 2079
£ (W% 10 Bt} + Hc. 1007 i (W, foattpiox-) +He. 2080
i (W1 1 bt + Hec. 1008 i Wi fraptt” ) -tt) + Hec. 831 2081
i (Wt 10, ho 5 + Hec. 481 1009 i (W furT 1) + Hec. 832 2082
i (Wit it b, 15) + Hoc. 482 1010 i (W, fur iy -1t,) + Hec. 833 2083
ie" (W u”uyu hyous) + He. 483 1011 i (W, frvouax-u,) +H.e. 834 2084
i (W, gt sty + Hec. 484 1012 i (W, frattox-tty) + Hee. 835 2085
£ (W, 1,100 st} + Hc. 485 1013 i (W, foatx-tts) +He. 836 2086
i (Wt Uit hy us) + Hee. 1014 i (W, frapX -t Uy + Hoc. 2087
i (Wt 1 hysit, ) + Hoc. 1015 i (W, fra”x -ttt ) + Hec. 2088
£ (W, t” 10 o) + Hc. 1016 184 (W, fua X -ttt} + Hec. 2089
i ¥ (Wt U hypstty) + Hec. 1017 e (W,," favaX -thaity) + Hc. 2090
6% (W, t” 0 gty + Hec. 1018 ie" (W, foax-toitp) + Hee. 2091
i (Wt 1 hysit, ) + Hec. 1019 i (W, frpax-tpltey + H.c. 2092
i (Wt Wttty + Hoc. 1020 i (Wt fiop ey -) + Hoc. 837 2093
i (W, upu,uah, us) +Hee. 1021 iYWt frppttex-) +H.c. 838 2094
i (W, g1t hsitp) + Hec. 1022 i Wyt frasttpx-) +Hee. 839 2095
i (W, " ug 1 u,hasuy) + Hee. 1023 i (W, "y frnattpx-) +H.c. 2096
i (W, uyh, us) + Hec. 1024 i (W, fragtipx-) +Hee. 2097
iYW, e 1®hsu,) + Hee. 1025 i (W, fuppttoy-) +Hee. 2098
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P, SUQ@) SUB3) P, SUQ) SUB)
iSO (W, b, sy + Hoe. 1026 i (Wt fop X -t} + Hec. 840 2099
i (W, 7w u,h, us) + Hee. 1027 iYWt frapx-tty) + H.c. 841 2100
i (W, 4,1 by tt) + Hec. 1028 i (Wit frao-up) +Hec. 842 2101
i (W, u,uau’hgsu,) +Hee. 1029 i (W, ug fryax-u,) +H.e. 843 2102
i (W, u,u’uyhysu,) + Hee. 1030 i (W, uy fraox-up) +He. 2103
i (W, 1ty + Hc. 1031 i (W, 1, fuppX -t} + Hec. 844 2104
i (W, u ' hrsty) + Hee. 1032 i Wyttt fopox -+ Hec. 2105
i (W, u,u’ushy u,) +H.c. 1033 i (W u, frpox-) + Hec. 2106
i (W, uugu,hysu,) + Hee. 1034 i (Wl g frppx-) + Hec. 2107
i (W, u, s hysu,) + Hee. 1035 i (W, ugty frapx ) +He. 2108
e (W, Uy o ts) + Hec. 1036 iV (W, i frapx-) + Hee. 2109
P (W ottt 1) + Hlc. 1037 T (W, X frapt Uty ) + Hec. 845 2110
i (W u” hpeuus) + Hee. 1038 "Wy frap YU i) ) 846 2111
i (W 1t” ) s + Hc. 1039 iU N W fraptte) + Hee. 847 2112
i (W a1” ) usta,) + Hec. 1040 1890 (W W fonptt® it + Hec. 848 2113
i (W 14" hyu,us) + Hee. 1041 i (W X fiea ity -) + Hec. 849 2114

0 W t0,0 o sty ) 1042 i (W foa” ittty + Hic, 850 2115
1 (Wt Uy o1t 15) + Hoc. 1043 ISV W W froaortty) + Hec. 851 2116
i (Wt s, i) + Hec. 1044 i N W foa gt} + Hee. 2117
iYW, uyh, gty ) + Hoe. 1045 TS, M for gty + Hc. 2118

i (Wt urhy s 1046 e ¥ (U YW, fip ey + Hec. 852 2119
i (W, ity i) + Hee. 1047 i QY Wi foruotty) + Hee. 2120
i (W, ity h usiny) + Hee. 1048 i W, ) frapt” X -t 853 2121
i (W, Ul Byt + Hec. 1049 i (Wi ) fea"upx -ty + Hee. 854 2122
i (W, gty ug) + Hec. 1050 iU 1ty Y Wi frapy ) + Hee. 2123
i (W, 7w, uph Pugu,y + Hee., 1051 i (u,u” Y Wy frpox-) +Hee. 2124
i (W, it byt us) + Hoc. 1052 i Wt fop U )+ Hec. 855 2125
i W,y hy 05 + Hc. 1053 ie" ¥ QN Wiata fotir) + Hoc. 2126
i (W, u b, "t 1t5) + Hoc. 1054 iYWt foppto -y + H.c. 856 2127
10 (W, 1,1 gt 15) + Hoc. 1055 i Q¢ N Wyt forgltr) 2128
£ (WO, u, b5, + Hec. 1056 i Wyl X frasttpx -y +Hec. 857 2129
i (WU hystiity) + Hc. 1057 i fuu T Waatytiox ) + Hee. 858

16 (W, 4 Yttt i1 f-5) + Hec. 1058 i fo X Woptt Tty -) + Hec. 859

G Wttt 1 f- sy + He. 1059 i £, X Y Wiattgity) + H.c. 2130

iU [ W Wttt 1s) + Hc. 486 1060 i frpn ) KWttt 2131

iAW, Wit upll® f- s + Hee. 1061 e fo,Tue X Wyattpx-) + Hee. 2132

T W, YU Ui f ) 487 1062 TS (f, "N Wity ) + Hee. 860 2133
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P, SUQ) SUB) P, SUQ) SUG)
W 40" Yttt f o) + Hec. 1063 i fo, U Wity -ttyy +Hec., 861

iU [ K Wttty 1064 i Frpn X Wapt”x -thr) 862
G (W Wittt sy + Hoc. 488 1065 i ¢ W Wiott” ) Faaplter) 863
i (Wt YU il f )+ Hec. 1066 i fro u X Wagttox ) + Hee. 2134
W 40" Wttt ) + Hec. 489 1067 i (W X faahtthe) 2135
U f e X Woatty i1t} + Hc. 1068 i W, ) it )it ) 2136
Wt Y0t fr5) + . 1069 i W YOr-Y foaptt” ) 2137
i (1, 7N Wyttt + Hc. 1070 iV O W Wy frap Yttt 2138
i (W, Mt utty f-ps) + Hec. 490 1071 i (W Yx - fia" Uity + Hoc. 2139
W00 Y1t f ) + Hc. 1072 i Wy X Frap )t} 2140
iU £, YWyt tits) + Hee. 491 1073 &Y Wi fur” foprk ) + Hee. 864 2141
i (W Yt w5 f-per) + Hec. 1074 & (Wi fea”X - Frpor) 865 2142
I W )5 f ) + Hoc. 1075 EW WX fea” FrpoX =) 866 2143
i f, W Wity + . 492 1076 S Y W fea Frpor) 2144
G (W, Yttt f- ) + He. 493 1077 M (Wotaupy oy -) +H.e. 867 2145
e (W WU uu P f-ps) + Hee. 1078 S (Wonttaupxx+) +Hee. 868 2146
G (W ottt sy + Hoc. 1079 V(W sty ) + Hee. 869 2147

P W Yttt f5) 1080 VWt X -t} + Hoc. 870 2148

6979 1 £ 7N Wyttt ) 494 1081 VWt -ty s) + Hee. 871 2149
i (W WU 1t - ps) + Hoc. 495 1082 S0 W)ttty -) +Hee. 872 2150
T (Wt W10 f-ps) + Hec. 1083 V(W )t x-) + He. 2151
iU N Wyt ttyits) + Hee. 496 1084 Wity x-) +Hee. 2152
i (W X 1t f- ) + Hc. 1085 V0 N Wttty 2153
i (Wt Yt us o)+ Hic. 1086 SN Wttty ) + Hee. 2154
10 (Wt Yttt f )+ Hoc. 497 1087 N Wttty ) + Hee 2155
0 (Wt Yt ) + e 1088 W)ttty x-) 2156
i (W, 1y, Y1t f-ps) + Hoc. 1089 &P (ux X Woattpx.) + Hee. 2157
P87 Qu f "Wt usiag ) + Hec. 498 1090 PO N Wity ) 2158
i (Wt Wttty o) + Hoc. 1091 #7 ux Y Woattox )+ Hee. 2159
iU [ K Wyt atpits) + Hee. 1092 #(0 N Wittax—t,) 2160
(W, a” Wttt 15 1) + Hoc. 1093 W, Kttt =) 2161
iU f X Wpulusu, ) + Hee. 1094 SUWW oy Wutathpx ) 2162
iYWyttt f g5} + Hoc. 1095 e Wy foap o) + He. 873 2163
i (1, [, W W ottt} + Hc. 499 1096 i (W frapx-) + He. 874 2164
£ W, )ty 18 f ) + H. 1097 i (W) fuspox-) + Hee. 875 2165
(W, g, Yttt ) + Hc. 1098 Y (W frap)xox-) 876 2166
iU [ W, sttty + Hec. 1099 i QW Wy frapk+) + He. 877 2167
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P, SUQ) SU®B) P, 5UQ) SUG)
W, Yttt f ) 1100 i (¢ W Wi foapx ) +Hec. 878 2168

i (W, t g, Y1t f )+ Hec, 1101 iV (WX N frapk-) 879 2169
i f " U W gt it + Hee. 1102 i fon X Wapxax-) + He. 880

i (W, Mty ug f- 1) + Hee. 500 1103 iV (W X feapXs) 881 2170
iU W W ustt i) +Hoe. 501 iYWy Vox-) + He. 882
iU f W sty +Hee. 502 i WYX feapX+) 2171
i G, o YW, Tt u5) + Hec. 503 i QNN W o) 2172

XI. THE NNLO CHIRAL LAGRANGIANS IN HLS REPRESENTATION

Table A3. The NNLO chiral Lagrangians with vector mesons are considered within the Hidden Local Symmetry (HLS) framework.
In this context, n represents a cumulative index.

ia,"a,,a,"a,"vV,))+He.
ia,"a,"a,,a,"V,))+He.
(A, a."a,,8," V)
(a,"a."a, a,, Vi)
Ka, 0,0, a,."V,)
KA " VAN ,d0,0,0)
(@,*a,, V"%, +He.
(@,"a,"V, ",y +He.
(a,"a,"V,"¥,,) +He.
@,"v, a,*%,)+H.e.
(@ via, b
@ a, XV
(PN as eV
@ a, XV, )
(P)@a,a,, V) +He.
(@ v Ya )
(@ VAL )

(@ "V a7
e s )
0,4, % V) + Hee.
(A, .. V)

KRata, Vi)

P, SUQ) SU®3) P, SUQ) SU®B)
1 1 (@,"a," aydy apdy,) 343 687
2 2 (a,"a,” ayaya ) +He. 344 688

3 (a,"a,” ayay aya) +He. 345 689
4 @ a, ayay apay,) 690
5 @,"a,” ay agdy,an) 346 691
6 (a.a. ) a,apa) 692
3 7 (a,"ay,a,"a,a a,) +He. 347 693
4 8 (@ ay,a, ay ay,ap) +Hee. 348 694
5 9 (@, oy, ay apay,) + Hee. 695
6 10 (@, 4y 8,8 a,) +He. 349 696
7 11 @t ey asay ayan) 350 697
12 @ty a, aydy,an) 351 698
8 13 @, aya, ayaay) +He. 352 699
14 (@, "aya, ay,apay,) +He. 700
9 15 ey a, apayay) 701
16 @t an,ayaay'apn) 353 702
17 (@, "oy, a, ay,a,) + Hee. 354 703
18 (a,"ay,a)"a, apay,) +He. 704
10 19 (@,"a) a8, ) 705
11 20 (a,"ay ay,a, aya,) +He. 706
12 21 @0y aya ) a) 355 707
22 ey a,ayan) 356 708
13 23 (a."ay &y aLdiady,) 709

®+ V" Yy + Hee.

013101-48

Continued on next page



Higher-order chiral Lagrangians with vector meson nonet in different representations

Chin. Phys. C 51, 013101 (2027)

Table A3-continued from previous page

P, SUQ) SU@G) P, sUQ) SU@G)
XV S ) 14 24 (@, )y, a) 710
NGV 15 25 (@ Ha by )y ap) 357 711

(R-V*dl,y+He. 16 26 (@ ke, aL e ay) 358 712
(@,"D’f V) +He. 17 27 (@ ya, @y aydy) + Hee. 713
(V" ) 18 28 (@ ¥a, a, ayaay) +He. 359 714
(Vo Ay + He. 19 29 (@, a,)ay ay aay) 715
(vl o) 20 30 @y e asdyay) 360 716
i@,"D"V,A#,,) +He. 21 31 @ KaL aL,ay ayap) 17
i@,"D"V,* #,,) +H.e. 22 32 (@Y, @by ) + He. 361 718
(D"V," DY) 23 33 @tay e, apn) 719

(@, 2, V"V, 24 34 (@, )y a) + He. 720
@a,"v,' v, 25 35 @ ag)a, a,  ayap) 362 721
(@,"a,"V,'V,0) 26 36 (@8, a, apapay,y +H.e. 722
@,"v,”a,*‘V,) +H.e. 27 37 @ a,” Yy ay ) 723
@, V7 a,, V) 28 38 @ ay MaL aydyadyy) +He. 363 724

@ a,, V"V, 39 @FMaL ay ay ) 725
@ra"WV,'Via) 40 (@ W@ a by ay) +He. 726
@V, Ya ' V) 29 41 @l ag)a, a, apay,) 727
@AV Vi) 30 42 @ ey Ma,a, ady,) +He. 728
@AV NaL, V) 43 @FNaL a, apandy) 729
KVV, A7) 31 44 (asta,” ay Ya ) 730

R VAV 32 45 (@,ka,” ay W agapdy) 731
WXV V) 33 46 (@@, @by ) + Hee. 732
(D*V,'DV,)) 34 47 (@) W, ay) 733
(D*V'D, V1) 35 43 @ ay ) a, ayay ) +He. 734
KVRV,AV,) 36 49 @y aye)a, aya, tay) +He. 735

(@, *a,,0," a0y +He. 37 50 @fNa, aya, apay,y +He. 736
(@,"a,”a,,ap%-)+He. 38 51 (@)@, audydy) +Hee. 737
(a,*a,"a,,a,8-) +H.e. 52 (@ a8, ay gy 738
(@ "agapan,g-y+He. 53 (@ ay" a uapa, @) +Hee. 739
(@."a," ay,a.,%-) +He. 39 54 (@ WaL apa, aydy) +He. 740
(a,a, aya.,5-)+He. 55 (@ Ky by )+ Hee. 741

(@,fa,,)a, apg-) +He. 56 (@FNaL ab, aady,) 742

(R Na, a,,a, ay,) +He. 57 (@) Wb,y ) +Hee. 743

(@)W, a 0,5 ) +He. 58 (@ gL aas,a) 744

i@, a)" Y- Yy +He. 40 59 @FaL a ay ) +He. 745
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P, SUQ) SU@3) P, SUQR) SUB)
i@, a) Yy +He. 41 60 (@ ey Ma, by 746
i@, o V) +He. 42 61 (a."ay" Y, ay,ay"ap) +He. 147

Haa) YR V) 43 62 QWL ) 748
(PP W ag-)+He. 44 63 (@, 2" W, ayady,) +He. 749
ip-ya, a Yy + He. 45 64 @, ay a by, +He. 750

Ha R ay V) 65 (@ ay M,y a ) 751
i@y Y, +He. 66 (@ aay Ma,,a'a,) +He. 752

i@ Wank-) 67 (@ and )@ ) 753

NG Lt I 68 (@, gy Wy ) 754
KaP . Wawg-) 69 €@ty &y Maapd) 755
@, aug.%-) +He. 46 70 (@, )" 4" W@y aydn) + Hee. 756
@, ap-k.) +He. 47 71 @@y e, ) 757
@, "%. k) +He. 48 72 (@ Way" ayXa, a, o) +Hee. 758
(Ro)a  ag,p.) +Hee. 73 (@ W@y Mo, a,,ay) 759
(Re)a  ay,p-) + Hee. 74 (@ Wy Ya, a, iy, +Hee. 760
(@ NaL R f-) +He. 75 (@ N, a ey ) 761

(", 0,y Ay + He. 49 76 (@ My Wa a aaydy) 762

ia, 0, a0y Ay + Hee. 50 7 @y ay)a.a, apay) 763

ia,"a, a0 ) +He. 78 @FMay e a gy + Hee. 764

i@, a, a, a7, +He. 51 79 @y ay Waw,a,,an) + He. 765

i@, a, a, a7,y +He. 52 80 @Yy ay Wa,a,aay,) 766

ia,"a,"a, ay A,y +He. 81 @y Wbyl ) 767

ia, a0 a, 7, +He. 82 (@ ayWa, ay )y apn) 768

i@, a, a,a, ) +He. 53 83 @, ay a,  apay,) + He. 769

ia,"a, a0, Ay +He. 84 i@ a0 2y Vi) + Hee 364 770

i a, a'a,, /) +He. 54 85 iatay aya 4,0 +He. 365 771

i@, a, a'a,,7,) +He. 86 ity aypay o) 366 772

ia,"a,"a'a, 7,y +He. 87 i@atayaa, Yt 367 773

ia,a, o, o o)+ He. 55 88 i Wy e ¥,y +He. 368 774

ia,ta, a, 0 )+ He. 56 89 it aaa Y, 775

ia,a, a, a0, o)+ He. 90 P Wy aydyay) 776

ia,ta, a, ay,A,) +He. 57 91 i@y agay V) 777

i@,"a,"a, ay.,) +H.e. 58 92 @y ay W andy Vo) + Hee. 778

ia, a,"a, ayp o, + He. 93 i @y ayay Yy +He. 779

ia, a0 a, o) +He. 94 Kay V" Wayaypa) 780

Continued on next page
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Table A3-continued from previous page

P, sUQ) SU@G) P, SUQ) SU@G)
i@ a, a0, o)+ He. 95 i@y ay a Vo) 781
(a, a.,)a. e ) +He. 96 @y ayy” ap X+ ) 369 782
“a,"a, " Wa, s, +He. 97 @y ay” gy X+ 370 783
it ya, ay,a, A, +He. 98 @fay aydyp+) 371 784
Kay'yaL"a, a7, +He. 99 (@ Yay " ay ) +Hee. 372 785
i@, o, o, o) F,)+He. 100 @ty apks) 373 786
i@, a," @, A, +He. 101 (@R Yy ) 374 787
A I Y ) 102 o May ayaay” ay, ) 375 788
oy Wa, a,,a, ) +He. 103 @y g ) 789
“aPKa. a, a,,9,) +He. 104 ey Mg+ 376 790
@tay 7, A +He. 59 105 RNt ay ayay) 791
@, a9, Ay +Hec. 60 106 (@ Wan o ) 792
<aya"v,;zi%> +He. 61 107 (@ Wl Mg+ 793
(@ a) 7, M>+H c. 62 108 YRy ey ) 794
@) 4 Ay +Hec. 63 109 @)@ k) 795
@,V ay, ) +He. 64 110 e Xay ay)ay" ayy ) 796
<aga",,«/7v«taz§1> +Hec. 65 111 @y Y aan e 797
@ a) ¥, ) +Hec. 66 112 o Xay ay” Xay ) 798
(&L/‘auv’%d@{;l) +Hec. 67 113 iy @y Vi) + Hee. 377 799
(a, &y, ¥,y +H.. 68 114 oy ey aydy Vi) +Hee. 378 800
@y e, V) +He. 69 115 Ky ay ayay'V,a) 379 801
(@ tay A, Y+ He. 70 116 iy o ey, Vi) 380 802
@t a e,y +He. 71 117 @ Y andy'ay Vi) + Hee. 381 803
@, "V, +He. 72 118 Wy a1 Vi) 804
(@,*a,”a, D',y +He. 73 119 oY@yt Vi) 805
(@, a,a," DY,y +He. 74 120 i@ ay” Yoyl Vi) + Hec. 806
(@ ay W0, A 75 121 i@y ayay V) + Hee. 807
(&L“&LV&L{Q{;D +H.c. 103 (af Xay" ayuay g +) 789
iak @, a, a, o)+ He. 104 @y Yaydypg+) 376 790
(@ a) :, ) +H.c. 59 105 e ey ay” ayadyy ) 791
ata’, 7 A, Hua)+Hee. 60 106 Yy ay g+ 792
@, ay A, ‘%) +He. 61 107 @y Yy MXag) 793
@tay 79, +He. 62 108 @Yo Xy ayy) 794
@7, ay' 2,y +He. 63 109 @Yy Xk 795

Continued on next page
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P, SUQ) SUB) P, SUQ) SUB)

(@, V", Ay +He. 64 110 R )@y ay )y ayy ) 796
(@ a, V" )+ He. 65 111 Cayf Yay " Waya % +) 797
@y F, ) +He. 66 112 @@ @y Yy 798
@ oy %, ) +He. 67 113 Ky gty @ V) + He. 377 799
(@, ",y +He. 68 114 i@ ey gy V,0) +He. 378 800
(a,*ay 4, P +Hee. 69 115 i@t ay ayay V) 379 801
@ ay ) )+ He. 70 116 Ko ay o ay, Vi) 380 802
@,"¥%, a' o,y +He. 71 117 i@ Y@y @y Vi) + Hee. 381 803
@V "y, A,y +He. 72 118 i@y )@y 2y Vi) 804
(a,"a,"a, DY,y +H.e. 73 119 @y " Vi) 805
(a,"ay,4," D",y +He. 74 120 i ey Wy Vi) + Hee. 806
@ oy, A 75 121 i@ May ayay" Vi) + Hee. 807
(@.” &”vx%/‘j@/{) 76 122 KoV Y,y 808
(FNa, ey, ) +He. 123 i@ Y ay e a Vi) 809
(P Naa A, +He. 124 @ a2y, 2 ) 382 810
@." 0 a A 125 (Gt ay ) 383 811
@,V ay ) 126 (. ay gadey ) 384 812
@V, A +He. 127 @ oy ady ayan) 385 813
@"ya. 7, Ay +He. 128 (@ay’ ay" ay,an,aa) 386 814
R AN 129 @ Yl ay ) 387 815
@1 Vo) 130 (@ )@y ap) 388 816

@ 4, XV A0 77 131 (@ ey Y aya) 389 817
(&;“fluv)("f/rﬂ;x) 78 132 (@ Yty a ay ) 818
<&J.“&HV><4I;VI!'5%;/1> 79 133 (@ oy ey ay ) 819
(Fmya, e,y + Hee. 134 @ ay My a) 390 820
(P Na, )+ Hee., 135 @ Yoy’ oy aady) 821
(P Nay by o)+ Hee. 136 (@ ay” @y ayan) 822
@7 Wy ) 137 @y ay" Yy ana) 391 823
(@ Ny, ) 138 (@' ay” ay Wy, 824

@ "V Way ) 139 (Y ay anay ) 825
@y, Ay +He. 140 @Yy Yy ay'a) 826
@y, 7, o,y +He. 141 @y gy an) 827
(@FNaL, V" )+ Hee. 142 @y YWl ) 828
@,"o, Ya' hu 143 (@ )y )y ) 829

Continued on next page
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P, SUQ) SU@G) P, SUQ) SU@3)
(@, "Wy V) 144 @ ey " Yy an) 830
@t "Wy V) 145 (@ e )y ay W aya) 831

(a.a."Xa, DV 146 (@ ey Wy W) 832
(DY, W@, as,ap) +He. 80 147 (a, ey, H" A, +He. 392 833
(@ ¥a."a,D' ) 148 (@, (H ) 834
(@fya."a," D, V) +He. 149 (HYa, Ay + Hee. 835
(@f'Wa,"a,,D"Y,) +H.e. 150 (H™ Y@, )+ Hee. 836
(@ ay,Xa," D) 151 (HY W, o ) + Hee. 837
i@y, D"V +H.e. 81 152 @ YR XD Hpy) 838
i@, a)' % Ay +He. 82 153 (@/"WD"D,D"H,,) 393 839
iata) ARy +He. 83 154 i@, a, " ay,a H,y) + Hee. 394 840
ia, goay Ay +He. 155 i@, o, ay ey, H,) + He. 841
i@, a)" § Ay +Hee. 84 156 i@, ay,a,"a H,yy + H.c. 395 842
i ay gy +He. 85 157 i@ aa, ay,H ) +He. 843
{a, oy ) +He. 158 i@, a, Wy Hyy +Hee. 844
ia,"a, ay,D,%.)+He. 159 iH Y@y ay ,a,a,) +He. 845
(@, oy Ay +He. 160 ICHP Y@y, )+ Hoe. 846
{akyay Ay +He. 161 i@ ya, a, ay, Hy) + He. 847
i(fa )@, ay" )+ He. 162 i@y o, a, apH,yy +Hee. 848
(A )@, s )+ Hec. 163 ICHP Y 0, 8y + Hec. 849
i@ ya, a.,D,%.) +He. 164 (@7, H,)+Hee. 396 850
(' D"} V) +Hee. 86 165 CHP Yy ay, Py + Hee. 397 851
@FUD" R4 T ) 87 166 @ Yay X, Hy) 852

P WaDoR) 88 167 @MY H Yy Y 853
(DR ) 89 168 (PP XCH, Y aa) 854

@M Wg D7) 90 169 (@Y Wy Hon)d 855
@D P 170 “ay Way" g Hy) +He. 856
@R D L) 171 (@/"¥ay'V, H,)y+He. 398 857
ey D+ ) + Hee. 91 172 (H" Y@y ay, Vo) + Hec. 399 858
i@"y-Dup-y+He. 92 173 (@ Yay WV, Hy) 859
(@fD'%_#,) +He. 93 174 @I YHE Y Vi) 860
(&' D"} -,y +Hee. 94 175 (aay & D,H,) +Hee. 400 861
i@y 78" D' ) +Hee. 95 176 (D*H," Y@y ) 401 862
i@ of, DA, + He. 96 177 @Yy @ DyH, ) 402 863
ia,*a D,D' ) +H.c. 97 178 (@fay” )@ DyH, ) 403 864
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P, SUQ) SU@G) P, SUQ) SU®3)
i{a, " D,D o)) + H.c. 98 179 @ WD H, YWy an) 865
@)D" D, D'V, 99 180 (@ D" H, Yay aya) 866
ia,"ay"§- V) +He. 100 181 (@ yay Yoy Dy Hy) 867
i@, 2 Vg )+ He. 101 182 (@YD, H" Y ay au) 868
ia,"Y-ay" V) +He. 102 183 (@ WD H, Wy, 869
(@, oYV 103 184 oyt Hy) + Hee. 404 870
i(p_)a,"ay" V) +He. 104 185 iy ay a2, H,p) + Hee. 405 871
Ka, " x-Yay" V) 186 e Yayay a* Hyy) + Hee. 872
e Ya, " §- V) +He. 187 iy a) Wy, Hyy) + Hee. 873
Ka"V,"Xayx-) 105 188 e Yay ayay Hy) + Hee. 874
KarYR-aL Vi) 189 (@ ay H" Hya) 406 875
(a,*a" v, ) +He. 106 190 (@ ay)CH H,) 407 876
@ a) VA A,y +He. 107 191 @ Wy (HH,) 877
@, oy 7'V, +Hee. 108 192 (@ WH Yy, Hy) 878
@, oy AV, +Hee. 109 193 SV, ,0,,% Vi) +He. 408 879
@V, a Ay +He. 110 194 YW, 0-81,Vap) 409 880
(@,*vay,) +H.e. 111 195 U0 WaL,a,,V,,) 881
(@, ay, Ve, +He. 112 196 e (% Vi) +He. 410 882
(@, )V, ) +He. 113 197 iV RNV Do) 411 883
@, "a)'V, )+ He. 114 198 i L, )R- Vi) 412 884
(a,"a,97" V) +H.e. 115 199 i, ,a,,V," #,) + Hee. 413 885
@, "ty 'V, +He. 116 200 i (2,0, " Vi Sy +He. 886
@, a4, V) +He. 117 201 i (2, Vi, ) +Hec. 887
@,"v, a'd,) +He. 118 202 i (,,8,,V)\" )+ H.c. 414 888
@, "V, +He. 119 203 i (8,0, V) + Hec. 889
(a,"V"ay, )+ He. 120 204 i87%(0,,0, " Vyg i) + Hee. 890
(a,*a,”a,D'V,)+H.. 121 205 i, V,28, )+ H.c. 891
(a,*a,’a,D'V,,) +H.c. 122 206 &YV, 1 Ay +He. 415 892
(@, a,a,"DV,) +He. 123 207 &%V ) )+ He. 416 893
@ a) WV, ) 124 208 &"%(a,,D,V," Vo) +H.c. 417 894
@, a" VA ) 125 209 #%(2,,D" V) ¥,y +Hec. 418 895
@, Vv, Na ) 210 &AW VA 419 896
@V Wy A 211 (L, WV i) 420 897
@ )a. v A +He. 212 & F WK1, Do V) 421 898
(@f'Wa, v,A ) +He. 213 S, WDy Vi) 899
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Table A3-continued from previous page

P, SUQ) NYE) P, SUQ) NYE)
@t A, Wy Vi) 214 iR, Vo)) + Hec. 422 900
(@," Yy V) 215 ie%(a,,D,%. Vi) +H.c. 423 901
@ a XV, 126 216 i (Vi Vap) 424 902
@ a) XV, ) 127 217 i RNV Viap) 425 903
(@, a" WV ) 128 218 %2, ViaD7 V) + Hec. 426 904
@1V, Ny ) 219 &%(a,,V,"D,V,p) +H.e. 427 905
@ VN 220 (A, ,0,,8,08,,8, 4, + Hee. 906
@ VYW, ) 221 (00,008,708, ,0,) + Hee. 907

@i Wa, v, ) +He. 222 i (0, 401,818,708, 58,,) + H.c. 428 908
@ Wa, v, o)) +He. 223 i (0,,0,,0,7 8,18, 00,) + H.c. 909
(& Xa., V" )+ He. 224 (8 0,78 00+ Hoe, 910
@, o, Yo Vi) 225 ie(Q,,8,70,,8,48,,0),) + Hee. 911

(@1 "Ny Vi) 226 i@, 08,008, p0, "0,y + Hee. 912

(@," "Ny V) 227 I T (I Y IO, ) 913
(a.a,"Yap D'V 228 i1, 01, 0,00, AL 914
(@)@, *a,,D'V,)) 229 G I I IR I ) 915
(@f'¥a,"a," DV, ) +H.e. 129 230 RGN G TR Y TRa ) 916
(@/Ma,"a,D'V,)+He. 231 #0818 Vo) +Hee. 917
(@ aya," D V) 232 £, 0,0, 4 V) +H.e. 429 918
(a."ay"Xa.,D'V) 233 E#(0,,0,,8, 81 V) + Hee. 430 919

i@ D,V ¥,) +H.e. 130 234 &% (8,,8,7a,,8, 7, +H.c. 920
i@ D'V,* )+ He. 131 235 &% (,,0,70, .0, ,) +H.c. 431 921
(@f*'D"%+ V) + Hec. 132 236 (0,01, 808, Vo) + Hee. 432 922

@ KD%+ Vi) 133 237 (0,080, Y0+ He. 923
(D200 Vi) 134 238 (00,0 0,V +He. 433 924

(@ YR+ D" Vi) 135 239 (0,0, 7 0,0,, Y0 + Hee. 925
i@V,”D'V,) + Hee. 136 240 (@, b, Tana, .Y, +Hee. 926
i@ V"D, V,)) + Hee. 137 241 £, ,0, a0, V,) +Hee. 927
G I ) 138 242 (Wl il e ly) + Hee. 928
(@, a,,0,"a, ay,a) +He. 139 243 SV (L W, "0,y +Hee. 929
(@, a0, e, agay) +He. 140 244 (a1 ,8, a0 Vo) + Hee. 930
(a,"a," a0 ) 141 245 V0@, ,0, W, Yy + Hee. 931
(@, a, a0, “ay,a) +He. 142 246 SV (a0, T NaLL 0, Py +Hee. 932
(a,*a,"a,,0, a,a,) +H.c. 143 247 (S W18, T, o ly) + Hec. 434 933
(@,"a,"a,,a,,8) a,) 248 SN Wl e Vapy + Hee. 934
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P, SUQ) NYE) P, sUQ) SU@G)
(@,ta,” aa, ) 249 &y, XA La,08," Vo) + Hee. 935
@, a, a0, ady,) 250 V(W a,a, 0.,y +He. 936
@ a,"a, b,y a) 251 (0, b Wb, ay,) + He. 937
@, a, 2, a,,a0y) 252 Y0, TV Wb,y +Hee. 938
(@, a0, a0, a) +He. 144 253 VoMl Tay) + Hee. 939
(@, "a,,a,ay a,,an) +He. 145 254 SN, Wyl Vo) + Hee. 940
(@,a,,0,"a a8, +He. 255 Y0, T, aya L. Yy +He. 941
(a,"a,"a, 0,0, ) +Hee. 146 256 (8,00, 08108,7 Vo) + Hec. 942
@,y a0 a,,a,) 147 257 i %@, 70 Yoe) + Hee. 435 943
(@,"a,”a,  a,a,,a) 148 258 i@, ViYoo) + Hoc. 436 944
(a,"a,’a, ay,a,,a,) +He. 259 %08, 00" Vg Vipy + Hec. 437 945
(a,"a,”a, ay,a,4),) +H.c. 260 %0, Vol Yy + Hee. 438 946
@t a, a, apay,ay) 261 i (0, At ey + Hee. 947
(@ a0y a,a, ay,) 262 i (Vo W18 Vo) + Hec. 948
@, a0 0, a,,a),) 263 i Wy Von Ve + Hee. 949
@M,y a, a ) 264 iV X V) 950
(a,"a,” tybyya, Yy +Hee. 149 265 iY@, ,0,,8,08,%.) + Hee. 439 951
(@,"a, a,a,"a, ) +He. 266 i {4, ., 018,50, ) + Hee. 440 952
(@,"a, ay,a,,a, 4,y +He. 267 i (A, 0 XAl ) 953
@ ay e ag,ag,an) 150 268 i (@100 0)) 954
(afa, oy aL,a.,00) 269 i Qa8 08,7 1) 955
(@, ey, a, aL,ay'ap) 270 %00 KAy aly,) 956
(@t ey, b, Ma L,y ap) 27 i A, X828, R 1) 957
(@fay)a, a,,a,"a,.,) 272 &% 00,8 Vapy + Hee. 441 958
(@)@, a,,a, a0 ay) 151 273 &8, ViR + He. 442 959
(@)@, @, a, a8y, + Hee. 152 274 R Vi) 443 960
(@, a,,)a, a, aan) 275 (L Wk, )+ Hee. 444 961
(a,4a,,0," )@, "aay) +He. 276 W N0y Vo) + Hec. 445 962
(@t W sy syl ) 277 LR N V) 963
(@ WaL a 0, M, ey + Hee. 278 W R Vo) + Hee. 964
(@t ay)a,a, apay) 279 & @, Vo)t 965
(@ Ny ayly o, M) + He. 280 RN PN Laly) 966
(@faya,a, a,,a,0) 281 S @ X)) 967
@)@, a, a0y 282 V(% -h,) + He. 446 968
@&y Waw,d, anan) 283 &%, by, k) +Hee. 447 969
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P, SUQ) SU@G) P, SUQR) SU®B)
(@ ay a,"a.,a,,a,) +He. 284 (@, g,y + He. 970
@@L 0, a,ad .y, 285 SV (Y Wy ulyehy +Hee. 971
(@)@, a, a, . ,0,) + Hee. 286 (G, a0 h,) +Hee. 972
@a)a, " Waayap) 287 &% (A, M@, a,aDpR-) 973
(@ Way a,"a,,a,,ap) +He. 288 i X DuR- Vi) 448 974
(@."a.,)@. a4, ) +He. 289 i (DY X V) 975
(@ ay )@, ag,a, ay,) +He. 290 i (2, 00,56, Hey+Hee. 449 976
(8,10, 00, a,an) 291 i@, A A 977
(@, "ay"Xa,"aan,a,) +He. 292 iV (@, 0, Aoy +Hee. 450 978
(@, W@, b,y +He. 293 i (a0 A ey +Hec. 451 979
(@ 8y Waw,a,a, ay) +He. 294 i (0, iy, )+ Hee. 980
(@, a0 Waa, a) +He. 295 %8, 0" Hry ) + Hoc. 981
@, a0 aay) 296 i@, oty Hy) +Hec. 982
(@,4a,” ay, a0, ) 297 i 04, aHey+He. 983
(a,"a,” ay" a, ) 298 i@y, 0y )+ Hec, 452 984
(@, a,"ay" a,a.aa,) +He. 299 i@, 0" g ) + HLc. 985
(0, a0 0 Y, +He. 153 300 i (0, Wy I Koy 986
i@ a, aa Y, +He. 154 301 i (8" Wl Aoy gy + Hoc. 987
ia, e, aya V) + He. 155 302 i @y Wy, gy +Hee. 988
i@, a, aay, Y, +He. 156 303 i (8" W a L ey +Hee. 989
i@, a,"ay'ay, V) +He. 304 e ) ) 990
i@, a, o a V) +He. 157 305 i1y, D 91
i(%*‘&m&uv%ﬁ&uﬁ 306 #VAP(&“HDV“/aﬁjf;a) +H.c. 453 992
Ka*a, ay, ¥, ap) + Hee. 158 307 &0, D7, yo),) + Hec. 454 993
Ka,*a, a7, ay) + Hee. 308 &, WD,V A 455 994
i@, ay,a, ey ) + He. 159 309 (D, N Ay 995
i@, ) a0 Y,y + He. 160 310 W XD,V o) 996
i@, a) a,,a" %) +He. 161 311 S WD Vg ) 456 997
i aya, ay, V) +He. 162 312 (DTS Wty ) 998
i@ aya, ay, V) +He. 163 313 &%, X IaD” A 999
i@, a)a, a V) +He. 164 314 % (40,DaD” V) 1000
o, e, Y,y + He. 165 315 (A8, 0,8y V) + Hoe. 1001
ia, oy, V) + He. 316 V(@ ,0,,0, 4 V,e) + He. 457 1002
i@, oy aya, Vo) 166 317 (8,0, 81, V) + Hee. 458 1003

ia, ayaan, b 318 (A, Tl 0V ) + He. 1004
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P, SUQ) SU@G) P, sSUQ) SU@G)
iata,)ay a V) 319 YW@, a 8, Vap) + Hee. 1005
(PN a, oy 320 (0,0, %0, -0,V + Hee. 459 1006

i@, o, Waya ) +He. 321 (8, 108, 7Vpr) + HeC. 460 1007

i@y, Wa, a,,a,) +He. 322 (8,8, ,0)78,0V ) + HC. 1008

(PN @, oy ady,) + Hee. 323 #(a,,0,,0)78,,V),) +He. 461 1009

(PP W ,a, apay) +He. 324 S, a0, 4 Vo) + Hec. 1010

@YW a0 +Hee. 325 (0,0, aa,. V) + He. 1011
{a PNy aay,) 326 (8,0, Tysa,, V) +HC. 1012
O Y I T I 327 SV, W1, Ve + Hee. 1013

i Way sy )+ He. 328 SV, 0, WAL, a0 V) +Hee. 1014

i@ )a, a, ay ¥ + He. 329 &0, ,8,7Ka L0 V) +He. 1015

P Na, a, ap Yy + He. 330 SV W0, V) + Hec. 1016

oy a, a, Yy, Y+ He. 331 SV, Wy ,18, Ve +Hee. 1017

oy Way b Y+ He. 332 W, 1,8, 78,5 V) + He. 462 1018

WL, 4 F) + He. 333 Y%, VW88, 00, + Hee. 1019
dafag)a, a, " %) 334 VW0, TV, @18, -ay,) + Hee. 1020

ity Ya, ‘a,, V) +He. 335 &Y, V,a)a,,a, .y + He. 1021

i@, ey, a, 4 ) + He. 336 SV, 0 W a,. V) +Hee. 1022

PN @ @, o) + Hee. 337 (8,78, A0, 5 Vi) + Hee. 1023

iatayWay ay V) + He. 338 SV, @128, Vo) + Hee. 1024

i@ ya, aa, Yy +He. 339 i, ,0,V," Vo) + Hec. 463 1025

i Ma, ' a,, Y + He. 340 %000 Via Vo) + Hee. 464 1026
i yay aa, V) 341 i ,,0" Ve Vi) +Hee. 465 1027

i@, Wa, apay) +He. 342 i@, a0,V Vi) + Hic. 466 1028

@t a0 167 343 i (,,8" ¥, Vo) +Hee. 467 1029
a7, P 168 344 i (@8, V) + Hee. 468 1030
@rard, P 169 345 (8, Viaty” V) + Hee. 469 1031
@M%, a" V) + He. 170 346 i (@, V, 7l Vo) + Hec. 470 1032
@Yoy ) 171 347 i (0,7 W@t yi1 Vo) + Hee. 1033
(@ a0 172 348 i (0, Va0,V + Hee. 1034
PN an T 173 349 ie" (Y, @148y V) + Hoc. 1035
@fay %) 4,y +He. 174 350 i W, Via Yoy + Hee. 1036
@tar) I 175 351 I8, Ve Vi) + Hoc. 1037
(¥ ay, Vo) +Hee. 176 352 iy Vi ey + Hee. 1038
@ o) 177 353 &V (@84 Vi) + Hee 471 1039
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P, SUQ) NYE) P, SUQ) SU@G)
@Y Ny Vo) 178 354 U080,V + Hee. 472 1040
@YWy V) 179 355 %, 0, Vi) + Hee., 473 1041

(@ W ay X0 356 0, a0 Vip) 474 1042
@MW, Vo) 357 WY ALl Vo) + Hee. 475 1043
P )y aga) 358 S @ K Vi) 1044
@fay )P, P 359 P00 R Vi) + Hee. 1045
@Y Way V) 360 % (@, VXt ) 476 1046
P W) 361 & Vip) 1047
@MW Y 362 ie" %Gy, D\ -V,,) +H.c. 477 1048
(@,F a8 ey +Hee. 180 363 i @Dy -Vi,) 478 1049
(@, a, by, +He. 181 364 i (D M Viy) 479 1050
@, "a, oy, by, +He. 182 365 i (a8 -Dy Vi) 1051
(.t an,aRay) 366 &%, DV, Ay + Hee. 480 1052
(@, a, ay e ay) 183 367 "8, D7V, 70 + H.e. 481 1053
@a,” ayg ) 368 &%, D7V, 5y + H.c. 482 1054
(a,"aya, %)+ He. 184 369 7%, D7 V,p ) + Hoc. 483 1055
@ aya %) +He. 185 370 &, XDV, ) 484 1056
(@, ay a0, +He. 371 W, WD Vo o) 1057
(@, a8 a0 186 372 %, XDV, Sy 485 1058
(a.'a) a8 373 S0 N D7 Viy ) 1059
@,"a) apa, ) 187 374 4y, XDV, ) 486 1060
@ an, e ap g 375 &%, W VoaD” oy 487 1061
(@R 0L an, ) 188 376 G, M1, DD V) 1062
RaXa a,,aya) 189 377 (G, Ma,,D" Dy V) 1063
(@, a, Wb+ 378 i (1, 2, V) V) + Hee 488 1064
(@)@ @ udy,y + Hee., 190 379 i£%(0, 0" Via Vo) + Hee. 489 1065
RaXata, ayay,) 191 380 i£7%(0,,00" Vi Vip) + Hec. 490 1066
CeaXatan ayay,) 381 i, V8" Vo) + Hee. 491 1067

(@)@, a0y +He. 382 iY@,V 4 Ve 492 1068

(@)@, audy, 2.y +He. 383 ie"" V()7 1, V1 Vo) + Hee. 1069

@ Naa, apg.) +He. 384 i a1 Vi Vor) 1070

(@ @ an g 385 %8, ,a,,a,8,%-) +He. 493 1071
@ ay" Ma,a.,84) 386 i, ,a,ap-ay,) 494 1072

(@, ayXa, a2y +He. 387 i@ a0, 0,0-) + Hee. 1073

R NaL . a,) +He. 388 iY@ a0 1074

(@.fay Waapg.)+He. 389 1 ()@l 1075
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P, SUQ) NYE) P, SUQ) SU@G)
eat ey a,ay) 390 i @y, a0 8,7 )+ Hee. 1076
(@," ey sy + Hee. 391 i (8,00, @ 8y, R )+ Hee. 1077
(@ Xa aya,g.) +He. 392 i (W@l Yl adiyp) 1078
@ Wa, ayang.) 393 &Y% Qa0 V) +Hee. 495 1079

(@ "y xa ayay,) +H.e. 394 0L W) 1080
(@)@ ay) 395 SV, 0,008 Hoe) + Hec. 496 1081
(@Y Na anay,) 396 SV, 00,0, Koy + Hee. 1082
(@)@, a ) +He. 397 &%, 0, 4,050 + Hee. 1083
(@t Way)a." aug) 398 (a8, a5 dyp) + Hee. 497 1084
(@ Koy W) 399 &Y%, fy a0 gy + Hec. 1085
Xt aa a,) 400 &%, a0, ") + Hee. 498 1086
i@ a) § Yy +He. 192 401 S0, 0 8yt Sy + Hee. 1087
at ety V) 193 402 S, fyy 8, Ay + Hoc. 1088

{a Yy R+ V) + Hee. 194 403 (A, 0,800 Sy + Hec. 499 1089
K™ Wy, 8+) 404 &%, 8,8 4,y +He. 1090
KRt a V) 405 V(0,0 0e )+ Hee. 500 1091

(@ a2 195 406 V0@, 0,y Fhey + Hoe. 1092

@ Ry g ) 196 407 &%, 8,7 ay,4,9,) + Hee. 501 1093

(@ Ma 23 197 408 &% (8,0, dy,y,9,) +Hee. 1094

(@ ay) w3 198 409 (a8, a9, )+ Hc. 502 1095
WX ayk+) 199 410 &% (0,0, 7 4y, ) 0,) + Hee. 1096
(@R )k 200 411 (A, 00,0201 Sy + Hec. 1097

@ Na(xs) 412 (a0, ") + Hee. 503 1098
@Rk 413 &% 0,0, dp ) +Hee. 504 1099
) Xat ) 414 SV, 07l e ) + Hec. 1100

(@ k) 201 415 &N, 07 8, 0,,) +Hee. 1101

@ R-ay.8-) 202 416 &% 0,0 8,y ,) +Hee. 1102

(@ Yapt?) 203 417 S, A Wl e+ Hee. 505 1103

(@ a2 204 418 Y Wl i Aoy + Hec, 1104
WXt ag-) 205 419 #0008 A+ Hee. 1105

(@' R-Naug-) 206 420 SN 0,0, ap ey + Hee. 1106

@ May)R?) 421 (A a1 Na8) Aoy +Hee. 1107

@ R-Xat-) 422 (A, 0 H0, ap Ay + Hee. 1108
A=DR-Xay" ay) 423 SN0 Wt Ty + Hee. 1109
ia'a) v +He. 207 424 N, aa, " Ay +Hee. 1110
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P, SUQ) NYE) P, SUQ) SU@G)
i y-ay #) 208 425 SV, W0, + Hee. 1111
it ay y- Ay +He. 209 426 S, W a8,-0),) +Hee. 506 1112
i@, ayéy Do) + He. 210 427 (a0, " N ayehy) +Hee. 1113
ia,"ay" ay, D%y +He. 211 428 0 Ay W8 28,00,) +Hoc. 1114
ia,"ay, D" -ay,) + Hee. 212 429 &%y, A, W a,0, 8,y +Hee. 1115
i@ Na)'y- Ay +He. 213 430 (0 Wl Tpe) + Hoc 1116
ity (p- Ao 214 431 7 Wyl vy ) + Hoc. 1117
i Nata) Ay 432 %y, a8, ) +Hee. 1118
iat e ay Ay 433 (0Tl F,) + Hoc. 1119
Moy § -y +Hee. 215 434 (010, ) + Hoc. 1120
HaP Wy ) 435 &%y, a8, dyyh,) +He. 1121
i@ty ay Dog-) 216 436 (A, Wyl o07h,) + Hec. 1122
D" Wa, ) +Hee. 217 437 (0, M1y Fpey + Hoc. 1123
ia,ay ayDyg-) 218 438 &%, 0,0, 4y ) +Hee. 1124
iaya, ay Do)+ He. 439 (1,0 W21 ) + Hec. 1125
iayWa,"ay,D,g-) +H.c. 440 WA, WAyl ) + Hoc. 1126
i@ Wa,a)' DRy +He. 441 % a8, e ) +Hec. 1127
Ka* D Xay'ay,) 442 &%y, AL, a8, ) +H.e. 1128
i@t yay ey 443 &%y, a8 8Ly, +He. 1129
iY@y ) 444 (01,0, Wl ) + He. 1130
i@ X Dug-YaL ay) 445 (A, T M08 0) + Hoc. 1131
K WDR-Xa by 446 ie" % Aoy +He. 507 1132
@YD"y -Xanay) 447 i VoaHos) + Hoc. 508 1133
(@ ay, A Ay 219 448 i@, ¥ )+ Hoe, 509 1134
@pay A A 220 449 i Q" Vo) + e, 510 1135
@y A Ay 221 450 i670(0,0,7 Sy ) + Hec. 511 1136
@ A, o Ay +He. 222 451 i (@ 2,0, D" V) + Hoc. 512 1137
@ A, Ay 223 452 i@, 0,0y, ) + Hec. 513 1138
@/ e, A, +He. 224 453 60 @ WV Aoy + Hee., 1139
@tay o) Ay +He. 225 454 60 (. W Ao 1140
(@', ay ) +He. 226 455 i @Yy dhey+Hee. 1141
(@ g ) 227 456 i (0, Wy Vo) + Hec. 1142
@fa) ) ) 228 457 i (L, W ey 1143
@ta) ) ) 229 458 i (DY e Wty 1000 1144
(&<, ay' )+ He. 230 459 12741y D, V) + Hoc. 1145
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P, SUQ) NYE) P, SUQ) NYE)
AT A 231 460 i (a4 D” Yy + Hec. 1146

(@, aya" D' A,y +He. 232 461 i (a, a7 D, Vo) +Hee. 1147
(a,"a) @, D' A +He. 233 462 &Yy, a8+ ,) +Hee. 514 1148
(a,"ay'ay, D' A,y +He. 234 463 &, a0+ )+ Hee. 515 1149
(@, ay, D 7 a) + Hec. 235 464 VR W T p) 1150
(@,"a' D7, )+ Hee. 236 465 SV @A Dpfs) + Hee. 1151
(@ Wy, A" A 237 466 S, )R NSy 1152

(@ ay XA Ay) 467 7% @y, XDy Kt ady,) 1153

@ ay A Ay +He. 238 468 &, Wy DD A 1154
(@fay WA, ) 469 7% ,0-Vap) +Hee. 516 1155
@2, Way' A 470 S, Vi) 517 1156

(@ " Ny 471 S, 0 Vi) + Hee. 518 1157

@ Ny, A 472 SV Wyl Vi) 1158

(@ yay <, 7 + Hee. 239 473 iy, V" Hope) + Hee. 519 1159
@tar N, A 474 60,0,V Aoy + Hoc. 520 1160

(@ Wy <, )+ He. 475 i (2, Vody” Ay + Hec. 521 1161
@, Yy Ao 476 i @y, V" ) + Hee. 522 1162
(@ Yay Ao 477 % (8,007 Vya ey +Hee. 523 1163

@ Wy ) 240 478 i (a2, Vyy i,y + Hec. 524 1164
(@t D", 479 i, Viad) " ) + Hec. 525 1165
@Yoy o, ) +He. 241 480 i (8 ,,8,D7 Vi) + Hec. 526 1166
(@t oy, A, 481 iE (&, gy D, Vi) + Hee. 527 1167
@<, Yoy ) 482 i@, 0,0, Dy V) + Hec. 528 1168

@F W, 483 ie"™ {4, "y, Dy V) + Hec. 1169
(D" W g, ) 484 i@, ,é,D,V, 40 ) + Hee. 529 1170

(@, ay)ay D o) 242 485 i % (2,01, D" Vpliyo) + Hee. 530 1171
(a oy Way,D ) 486 i, Wy, Vo Ay + Hec. 1172
(@, 2" W, D' ) 243 487 i @00 ViAo + Hee. 1173
(@fMa, a, D' A + Hee. 488 iy, Vo o) + Hec. 1174
(@f¥a. a/'D,#,,) +H.c. 489 i (2, X Vo) + Hee. 1175
(@' ¥a," & DA +Hee. 490 i, Koy Vg /) + Hoc. 1176
(@' Wa, a' Do) + He. 491 i ()" W@y D Vo) + Hoc. 1177
(@ )a," a,D' 7, +H.. 492 I8 (0"l Dy Vi) + Hec. 1178
(@ Na,a) D' ) +He. 493 {89 (G, M1, @ D" V) + Hoc. 1179
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P, SUQR) SU@3) P, SUQ) NYE)
(@, D" Aoy ay) 494 i ("M@t e Dy V) + Hoc. 1180
@D 7 Yy 495 i897% (2,00 D Vo) + Hoc. 1181

iay'ay’ D, DY)+ Hee. 244 496 i @y a0y " Dy Vy,) + Hee. 1182
(@, D’ D) 245 497 i@ 0, 00,00 8y + Hee. 531 1183
(@)@ D" Dy 1) 246 498 I I Y T T T 1184
(DD Xéy 247 499 il o, 0, dadyplyey + Hee. 532 1185

(@ yay DDy ) 248 500 i£(0, 40,8, 8a0y-0),) + Hee. 533 1186
(@YD" Dyg.) 501 i@ 0,8, 8,y + Hee. 1187
@y Nay”" DDyt ) 502 i, ,a, 7 4, by aady,) + Hee. 534 1188
i@, e, .04 V) + He. 249 503 iSOG o Gl ey + Hee, 535 1189
i@, e, ayay V) + He. 250 504 iSOG G, lyey + Hee, 536 1190
i@, e, aya V) + He. 251 505 i o Ga, e,y + Hee, 1191
i@, a, "y, V) + He. 252 506 i o8 8 adlyey + Hee. 537 1192
i@, e, ay*ay, V) + He. 507 I N N Y, T T - ) 1193
i@, a, ' V,y) + He. 253 508 i o8 8 g,y + Hee. 1194
ia, o, bV, ay) 509 i (@ 0, 7yl aly ey + Hee. 1195
i@, a,"ay, v, ay) + H.e. 254 510 iSOG o, 7 Byl adyolypy + Hoc, 1196
i@, e, ay,V, a) +He. 511 i£9(a, 40, % a0 0)dy,) + Hee. 1197
{a,t e, 4 V) 255 512 i (0,0, 7 Qe f0,) + Hee. 1198
i@, ey, ey V,) + He. 256 513 i (G a0,y + Hoc, 1199
i@, a0y V) + He. 257 514 I T T T 1200
i@, a0 V) + He. 258 515 (8 o, Aoty 1201
i@, oy, My, Vi) + He. 259 516 I I I ) 1202
i@, oy, My, V) + He. 260 517 T8 () By Wl 0 a0 1203
i@, oy e, ey V) + He. 261 518 i ()" Wyl ) + Hec. 1204
i@, a2y a, V,)) + He. 262 519 G I Y I I O T 1205
i@, oy, V) + He. 520 G (G I Y. . T 1206
i@, oy e, V) 263 521 {8 (G, 8 " W1y 11y ) + Hoc. 1207
i@, oy e as, Vi) 522 G I T T T T e - 1208
i@, e, )y @y Vi) 523 i (G, Wl 2, adt, ) + Hoc. 1209

i@, a, Wby Vo) + Hee. 524 {8 (G, Wl 2, a1, ) + Hec. 1210

{ay' vV, )a, a,a) +He. 525 i (8, TNl + Hoc. 1211

(o V"W ) + Hee. 526 I IR TG Y T 1212
(A V" )@, 527 i (0 0, T Oy ) 1213

()8, a2y V) + He. 528 i (@0, 8L oty + Hec. 1214

@)@, a, ay, V) + Hee. 529 G Y TIY Y T T T 1215
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P, SUQ) SU@G) P, SUQ) NYE)
i@y ya, a, ap V) + He. 530 i (T Wy, p0) + o 1216
i@y ya, a, ay, Vo) + Hee. 531 i (@0, 840, ) + Hec. 1217
i@y ya, @,y Vin) + Hee. 532 i (@080, T 0)) + Hoc. 1218
(@ Wa,a, &y Vi) + Hee. 533 G IR T ) 1219
ot L Vi) 534 i (1, "l M alyplye) + Hoe. 1220
i@y e Wa, Yy, Vi) + Hee. 535 i (W0 20, + Hoc 1221
i@, )@, &y Viuy + Hee. 536 i @0, A, p0)) + Hoc 1222
i@, ay" )@, g, Viouy + Hee. 537 i@, ,0, 2, XA o fyady,) + Hec. 1223
i@, ay" )@, ay, V) + Hee. 538 i @0, Al o 0y,) + Hoc. 1224
i@y ya, aya, V) + He. 539 i@, 00 W@y Al Q) + Hoc 1225
i@y ya, e, Vi) + He. 540 i@, T2,y Al Q) + Hoc. 1226
WP NaL aya, Vi) 541 i (0, Ml ") + Hoc. 1227
a1V, a, ady,y + Hee. 542 G ey Vo) +Hee. 538 1228
{aL VI Y@y, ) 543 S 0,00 4 Vo) + Hee. 539 1229
o,V Yyl + Hee. 544 W, 8, Vo) + Hee. 540 1230
(@, VY, + He. 264 545 Y4, 0 ay i V) + Hee. 541 1231
@ta v, %) +He. 265 546 &Y%, 0ty Vi) + Hee. 542 1232
(@f'ay' Vi Y) + Hee. 266 547 S0 ety V) + Hee. 1233
@'V, a4 Y0+ He. 267 548 g% @, Y, ey +He. 1234
(@ Wy V" o) + Hee. 268 549 %, 00,00 Vi) + Hec. 543 1235
@)V Y0 269 550 &%, X andy " Ype) +Hee. 544 1236
PN V) 270 551 &% (0, oL, adpae) + He. 1237
@'V Fy + Hee, 271 552 &0, 7, Wy + Hee. 545 1238
@fay XV Yo 272 553 &AL, Xy e Vap) 546 1239
(PR ) @y ay, Vi) + Hee. 273 554 SV YW@ adyp0)r) + Hec. 547 1240
@ yay vV, Yoy +He. 274 555 W (F Wbyl o) + Hec. 548 1241
@ v, Ya ) 275 556 a0 Wiy, Vi) + He. 549 1242
@ VY Yo 276 557 0 (F Mty 1243
@V V) 277 558 S, Do)y ) 550 1244
@FHa (V" P 559 %0y WAy, Vo) + Hee. 1245
@y, Vi) 560 SV W20 Yoy + Hec. 1246
@ Xay WXV ) 561 S0, M, a8y V) + Hee. 1247
@ N Vi) 562 &% (2, a0 a4y Vo) + He. 1248
@M KI K@y Vo) 563 a8y 4. Vo) + Hee. 1249
et ay f+ V) + Hee. 278 564 &% 20 Wby V) + Hee. 1250
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P, SUQR) SUB) P, SUQ) SUB3)
Ka )" Vi) 279 565 % (0,0 ML, Ve ) + He. 1251
@)@+ Vi) + Hee. 280 566 & N an Y, ae)+Hee. 1252
it a)" Vi) 567 &%, ML,y ) + Hee. 1253
i(ayt' &’ D,D'V,1) + H.e. 281 568 S, V), ) 1254
(@fay, V" Vi) 282 569 TR I INCI 1255
@tay v, Vi) 283 570 &0V KAy 1256
@f'ay Vi V) 284 571 W, Y V) 1257
@V, a"'V,,) +He. 285 572 %@ WAl + Hee. 1258
@fV"ay, V) 286 573 & (@) WLyl Y Vip) 1259
@YW, V" Vo) 287 574 (D Wy Xy ) 1260
@V Vo) 288 575 %W S La0yp00) + Hoc. 1261
(@ Way" vV, Vi) + Hee. 289 576 I Iy A 1262
@F WV, Vi) 290 577 RGN . A 1263
@MV Vi) 291 578 LG A Y TY: I G T 1264
@'V Wy, Vo) 292 579 S Wy Vo) 1265
@V Yan Vi) 293 580 S, WPl o) 1266
(@ Hay V"V 581 il R ) + Hee. 551 1267
@ Wa XV, V) 582 i (@, gy ) + Hee. 552 1268
(@, by )+ Hee. 294 583 i 2,20, MR ) 1269
(@, ) + Hee. 295 584 i (8,0 WL, By 1270
(@, oy a5 )+ He. 296 585 i (i W iy 1271
(@, a0, %-ay,) +He. 297 586 i 0 Ay, o) + Hee. 1272
(a,"ay" a0 -ay) + He. 298 587 i QA0 4 ) 1273
(@, o a0y, + He. 299 588 iV 0 Kl 1274
(@@L ay ) +He. 589 &%y, M aD, R ) 1275
Qo) gy ay) +H.e. 590 i, 0D Ho) 553 1276
(@, 2" Wy apg-) +He. 591 i % 2y, 0,2, D, 00y + Hee. 554 1277
@ Wa, ayayp-) +He. 592 i (2, Xy, 2D oy 1278
(@ Xa. aydyg-)+H.c. 593 i (2,0 D7) + Hec. 1279
(@' Wa ) ayx-) +H.e. 594 S04, a18 Voed + Hee. 555 1280
(@ ay)aL"apg-) +He. 595 Y%, a5, 4 Voe) +Hee. 556 1281
(@ MaL ayf-ay,) +He. 596 Y%, 05,0 8y V) +Hee. 557 1282
@ ay Wa,ag-) +H.. 597 S0, 8y Vo) + Hee. 558 1283
i@, a0y 0" ) +He. 300 598 SV, 8y, Vi) + Hee. 559 1284
i@, ay aay Aoy +He. 301 599 %00 yeay, V) +Hee. 560 1285
i@, a) o' A, +Hee. 302 600 S0, 00,01V, 40y + Hee. 1286
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P, sUQ) SU@G) P, SUQ) SU@G)
i@, oy ay ey, s,y + He. 601 Y04, a4 Vapye) + Hee. 561 1287
i@, o) 'ty ) +Hee. 303 602 S0 00 Vgl + Hee. 562 1288
i@, oy a ) + Hee. 603 WG, ay Vaplye) + He. 1289
i@, a0y A gy + Hee. 304 604 S0 8, Vgl )+ Hee. 1290
i, oy oy, A gy + Hee. 305 605 S0, 8y Vil ) + Hee. 563 1291
i(@ﬁa”vzl”vjﬁlg"d) +He. 306 606 %@, 01,8 Ve + Hee. 564 1292
i@, oy Ayay) +He. 307 607 (0, VT aady,0y) + Hee. 565 1293
ia, oy o) Apay,y +He. 308 608 YW, My e Vap) 566 1294
o, o) a Aay) +He. 309 609 (8T, @180y + Hec. 567 1295
i@, Pyl &y ) + He. 310 610 (8,0 Wyl Vop) + Hec. 568 1296
i@ ay oy A, +He. 311 611 7, VoL, ) 569 1297
i@, a2y ay o) + Hee. 312 612 7% WL, 8 V) + Hoc 1298
i@, oy ay, ) + He. 613 (8T Wyl Vo) + Hec. 1299
i@, ay ey ay, ) + He. 313 614 7Y@ apa)  Var) +Hee, 1300
i@, a2 ) + Hee. 615 (8 TNy rl, Vo) + Hec. 1301
K gy o, a) + Hee. 314 616 (@0 "8 V) + Hoc 1302
K, ay ., gy + Hee. 315 617 %y, 0,0 &y V,,) + Hee. 1303
«a,"ay a7, ) +Hee. 316 618 (8 20 Wby, V) + Hee. 1304
i@, a2 i) + Hee. 317 619 7N, V) + Hoc 1305
ia,ay a o,,ay,) +He. 318 620 S, 017 Ha Ve + He. 1306
i@, oy e Fay,) + He. 621 @ V, ) + Hee. 1307

a2, ya, apay) + He. 622 (0,8 W1, V),) + Hee. 1308

iatay Waya ) + He. 623 Sy, a1, Vaplye) 1309

i@, ay Wy a' ) + He. 624 7, Vo)l o) 570 1310

{ay AW a syl + Hoe. 625 SV AV ) 1311

@ Ma, ey A, +He. 626 WLl YAV per) 1312

oy ya, a Ay + He. 627 WL, s Vi) 1313

oy Wa, ay ay ) + He. 628 V@) KAV ) 1314

“afWa,ayay* ) + Hee. 629 W (8, 41,007 W Vap) 1315
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i Wa, ) Ady,) +He. 633 Vo Ny 1319

oy ey Wa, ey 7) + He. 634 i (G, Bl ) 1320

ity Ma, by )+ He. 635 &y, ay,a80° o)+ Hec. 571 1321
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P, SUQ) SU@G) P, SUQ) SU@G)
ia ay)ay a ) 636 Y%, 080" o) +Hec. 572 1322
oo, Ma, aydy) +H.e. 637 £ty e ) + Hee. 573 1323
i@t ay Wayay o, +He. 638 &%y, Nap iy Ay +H.e. 1324
i,k oy Way oyt ) +He. 639 %y, My e + Hec. 1325
i@t @) 640 S0ty ) + Hec. 574 1326
oy o/ "W, aydya) + Hee. 641 %, My e o) 1327
i@, ay,ayt ) +He. 642 &% (2,00 Wy dye Hpp) + Hec. 575 1328
@M,y ay, ) + Hee. 643 W o2 8 1329
iy, o oy + He. 644 S, M " N Aoy 1330
iy a, oty ) +He. 645 PG G R N/ 1331
i<&||“)<&j&||vgsz{:f&w) +H.c. 646 L0, 8 Wy ) 1332
i@t ay)a, a o)+ He. 647 S0 W) + Hee. 1333
i@ Na, 4yt oy, + Hee. 648 i (0, iy Ay ) + Hoe. 576 1334
iy oy a, ) +He. 649 i (1l 2l ) + Hec. 577 1335
i@y Wa,ay )+ He. 650 i (0l a0, + Hee. 1336
Y,y o4, ay) 651 i 1,0 ) + Hoe. 578 1337
(@' a8’ DMY,) + He. 319 652 i@ 20,00 Byl ) 579 1338
(@t oy a,D Y, 320 653 R G T N Y 1339
(a'aya’D, Y +He. 321 654 iy X200 8 1340
(@ Wy’ DY) + Hee. 322 655 G N INGI Tg TR 1341
(@t )@ DY) 323 656 i (0 Yy i) 1342
(D", Yayay a) 324 657 i (ay " My Gy ) + Hec. 1343
(@f'ay M auD ) 325 658 i (1,00 W@, e ) + Hee. 1344
@@y ay DY) 326 659 187 W@ By ) + Hec. 1345
@ay Yay' Dy Yo 327 660 8% (@22 By ) + Hec. 1346
@@ ay' D, V) +He. 328 661 i (8l W andylye) + Hee. 1347
@ Wy a) DY) 662 e G VA T T TS 1348
@YD", W) 663 87 @@l ) + Hec. 1349
@HD” L) ) 664 G GO T T T T 1350
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(@2, D'V, + Hee. 330 670 &"%(D,H,” XS 1356
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P, SUQ2) SU@3) P, SUQ) SU@3)
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(@f'a” Yo D Vi) 337 677 S H, Y@l lye) + Hee. 1363
(@ Xay a' D, V,,) + Hee. 338 678 £ (2, H," W aduplye) + Hee. 1364
@ NayXay D'V 679 &y W@t A Hper) + Hec. 1365
(@ Yy Way D'V 680 W@y, M@y Hye) +H.c. 1366
@)@ Xay D Vi) 681 & (@, )@ 1,0 ) + Hoc. 1367
(@ el ay aga) 339 682 S, @l )@ Hy) 1368
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