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We construct the relativistic chiral Lagrangians with decuplet baryons up to the order O(p*) (one loop).
For the meson-decuplet-decuplet couplings, there are 1, 13, 55, and 548 terms in the O(p') — O(p*) order
Lagrangians, respectively. For the meson-octet-decuplet Lagrangians, the number of independent terms
from O(p') to O(p*)is 1, 5, 67, and 611, respectively. For convenience of application, the 7AA and ZNA
chiral Lagrangians are picked out. This new form of A Lagrangians is equivalent to the original isovector-

isospinor one, and we establish relations between these two forms.
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I. INTRODUCTION

Chiral perturbation theory (ChPT) is a useful tool to
describe low-energy strong interactions of mesons [ 1-3] and
baryons [4]. This effective theory is based on the chiral
symmetry of QCD and its spontaneous breaking. The
interaction terms and various physical quantities in this
theory are organized perturbatively by chiral dimension, the
order of p/A, where p represents the typical scale of
momentum and A, is the scale of chiral symmetry breaking.
Theoretically, the higher the chiral dimension terms, the
more precise the obtained results. At present, the chiral
Lagrangians containing the pseudoscalar mesons [2,3,5-12]
and the ground state baryons [4,13-20] [both SU(2) and
SU(3)] have been already constructed to the sixth and fourth
order, respectively. Recently, the chiral Lagrangians with
A(1232) were also considered up to the fourth chiral order
[21,22]. For the purpose of application, the current existent
chiral Lagrangians are precise enough for theoretical studies
on low-energy interactions. However, the above investiga-
tions missed a kind of particles, the spin-3/2 hyperons.

In reality, a lot of low-energy QCD problems are related
to the chiral Lagrangians with decuplet states which are
degenerate with the octet baryons in the large N, limit.
Such problems include: the masses of the octet/decuplet
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baryons and the mass relations between octet/decuplet
baryons [23-26], the electromagnetic structures of octet
and decuplet baryons (magnetic moments, electric quadru-
pole moments, and electromagnetic form factors) [27-30],
the meson-octet/decuplet scattering processes [31,32], the
transitions from decuplet states to octet states [33,34],
lattice studies of baryon properties [35-37], and so on.
Especially, the studies of the transitions between decuplet
and octet baryons can shed light on the possible dibaryons
[38]. The lowest-order chiral Lagrangian with decuplet
states is obtained easily [39], but we find only fragmentary
results for high-order terms in the literature (see the
references mentioned above). Such Lagrangians are con-
structed in order to focus on special problems. A complete
and minimal set of Lagrangians with decuplet baryons is
still needed. One purpose in this paper is to construct the
chiral Lagrangians with the decuplet baryons to one loop
(the fourth chiral order) systematically.

In the SU(2) case, we have obtained the chiral
Lagrangians with A up to the order O(p*) [22], where
we use the isovector-isospinor representation [40] in the
isospin space for the Rarita-Schwinger (RS) fields. The
application of such Lagrangians is not so convenient in
some cases. On the other hand, in the SU(3) case, the
decuplet baryons are represented in the flavor space as a
totally symmetric tensor 7 ,.. Since the A baryons are
members of the decuplet representation, the Lagrangians
with A can also be expressed with the symmetric tensor.
However, it is apparently not straightforward to make a
relation between these two formalisms. Another purpose of
the present study is to give new chiral Lagrangians with A
in the form of T,,. (a, b, ¢ =1, 2) and establish the
relations to the former formalism.
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This paper is organized as follows. In Sec. II, we review
the building blocks for the construction of the chiral
Lagrangians with the mesons, the external sources, and a
part of the building blocks with baryon fields. In Sec. III,
we present the structures of the chiral Lagrangians and give
full building blocks with baryon fields. In Sec. IV, the
properties of the building blocks, the linear relations of
invariant monomials, and the relations between the original
chiral Lagrangians with A and the new forms are given. In
Sec. V, we list our results and present some discussions.
Section VI is a short summary.

II. BUILDING BLOCKS IN CONSTRUCTING
CHIRAL LAGRANGIANS

Generally speaking, the constructed Lagrangians in ChPT
involve the pseudoscalar mesons, the external sources, the
decuplet baryons, and the octet baryons. In this section, we
present appropriate building blocks in constructing the
chiral Lagrangians. More detailed discussions about them
can be found in Refs. [2-6,9,10,12,17,18,20-22]. For the
spin-3/2 baryon states, we consider both SU(3) and SU(2)
cases. For convenience, we simply call the form of chiral
Lagrangians with A in Ref. [22] “original” and those in
this paper “new.” Needless to say, the new form SU(2)
Lagrangians are just selected terms of the SU(3)
Lagrangians with decuplet baryons. Hence, in the following
parts, we treat them in the same way.

A. Building blocks of the mesons
and the external sources

The QCD Lagrangian £ can be written as

L= Locp +q(f + drs — s+ ipys)q. (1)

where E%CD is the original QCD Lagrangian and g denotes
the quark field. We use s, p, v¥, and @ to denote scalar,
pseudoscalar, vector, and axial-vector external sources,
respectively. Conventionally, the tensor source and the 6
term are ignored. As usual, we consider that only a* is
traceless in the two-flavor case, but both a* and v# are
traceless in the three-flavor case.

In ChPT, the pseudoscalar mesons (Goldstone bosons)
come from the spontaneous breaking of the global sym-
metry SU(N;);, x SU(Ny)g into SU(Ny)y. The resulting
meson fields are collected in u, and it transforms as

u— guuh’ = hugh 2)

under the chiral rotation, where g; and gp represent
elements in SU(N;); and SU(N)g, respectively, and h
is a compensator field which is a function of the pion fields.

To construct the chirally invariant Lagrangians involving
only meson fields and external sources, the building blocks
are usually chosen as

w = i{ut (0" —ir)u —u(* —il")u'},
ye =u'yu' £uytu,

v = VHiy + VVuH,
Y =uFu + u' Fiu,

Y =uFu’ —u' FlYu = =V*u¥ + VPut,  (3)

where ' =vt+a¥, I" = v* —a*, y = 2By(s +ip), Fiy =
Hrr =o' —i[rt, ], FY =0l =0l —i[l*,I’], and
By is a constant related to the quark condensate. The form
of these building blocks, however, is not very useful in the
construction of chiral Lagrangians with decuplet baryons.
For convenience, we write the flavor indices of these
building blocks (or any other matrices in the flavor space)
explicitly,

1

X=Xl +X1 X, =—
a A A Nf

(X, (4)
where X denotes any building block in Eq. (3) (or any
matrix in the flavor space), X,” (X,) is the traceless
(traceable) part of X, I is the N X N identity matrix in
the N ;-flavor space, and (- - -) means the trace in the flavor
space. We use a and b (a, b = 1, 2, 3) to denote the row
index and column index of the matrix X, respectively. In the
following, we will treat the row index (or the first index) of
X," as the subscript and the column index (or the second
index) as the superscript. According to these notations, we
have uf = s = ¥ = 0 in the two-flavor case and an
additional relation % = 0 in the three-flavor case. The
chiral transformations (R) for these building blocks are

X, ﬂxzb — h, 4 X P T
X, S X =X, (5)

Here h,“ does not need to be traceless as the definition of
X,” in Eq. (4). The row index of X ,” is related to the # field,
but the column index is related to the h' field.

The covariant derivative V¥ acting on the building blocks
in Eq. (5) is

VAX,D = 9K, 4 T 4 X, b — X, T b,
VEX, = X,
| .
= E{uI (O* —irYu+u(o* —il"u'}.  (6)

In constructing the Lagrangian, the following two relations
will be useful:

VA VX, = T WK = X, Tow, (7)
V2. 94X, =0, ®)

| .
D = VAT = VAT = [, 1] = [ 1] —é .9
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B. Building blocks of baryons

Besides the meson fields and external fields, we also
need baryons belonging to SU(3) eight and ten represen-
tations. The octet baryons are represented by a matrix B,”,

2 A +
Bl=| = -Z4h g (10)
= =0 _2A
- - NG

In the two-flavor case, it is reduced to the nucleon doublet,

w=("). (11)

One may also use the symbol B, (a = 1, 2) to denote this
nucleon doublet. For the decuplet baryons, they are denoted
by a totally symmetrical tensor T, with

AT A0
T\w=A"", Typn=—72, Tin=—7pr, Tymm=A",
V3 V3
Z*+ Z*O Z*_
T113*\/§, T123*\/6, T223:%,
=0 k—
Ti33 N Th33 N T333=0Q".

In the SU(2) case, only the first four fields are needed.
The chiral transformations for these baryon fields are

R
Bab _>B/ab _ haa’Ba/b’th/b’

R
W, — W, = h, y,,
R ! ! w
Tuhc - T;bc = hua hbb hcC Ta’b’c’v
= R = = /
Bah —>B/ah — haa Ba/b h’rblh’
l/_/a iy//a — lf/thb“,
et R et vl W A I + 1
Tabc - T/abc — Tabc hla’ah}b’bh'c’c- (12)

From the transformations, the indices of v, and T, (¢
and 7<) can be treated as row (column) indices and those
of B,” and B,” are self-evident. From Egs. (5) and (12), we
can see that if a term is chirally invariant, all the row indices
must be contracted with the column indices and vice versa.
This is the reason why we write the row and column indices
explicitly.

The covariant derivative D acting on the baryon fields
is [15,18,27]

D”l//u = aﬂl//u + Fab'”l//h’
D'B,’ = &"B,> +T,“*B.” — B, T "+,
D*T e = a”Tabc + 1—‘ad’”Tdbc + de’” T4 + ch’MTabd‘

(13)

It seems that, in the three- (two)-flavor case, we can choose
Toper T4 B, B (T T, yry, ), and their
covariant derivatives as building blocks, but it is a bit more
complex for the spin-3/2 RS fields. We will discuss this
issue in the next section.

III. STRUCTURES OF CHIRAL LAGRANGIANS
WITH DECUPLET BARYONS

A similar discussion in this section has been presented in
Ref. [22]. Here we only list the necessary ingredients for
the Lagrangian construction. More details can be found in
Refs. [17-21,40-56].

In this paper, we adopt the vector-spinor representation
W (u=0,1,2,3) [41] for the spin-3/2 fields. The general
Lagrangian for a free RS field with mass m reads [42]

L;=Y,NY,
NY = = | (i) = m)g™ + iA(PD + 7' O¥)
+ % (3A% +2A + 1)y @y*
+m(3A% 4+ 3A + L)y*y*|, (14)

where A # —1/2 is an arbitrary real number. From this
Lagrangian, one derives the equation of motion (EOM) and
two subsidiary conditions:

(i —m)¥, =0, (15)
", =0, (16)
oY, =0. (17)

The two unphysical spin-j degrees of freedom in the vector-
spinor representation can be eliminated with these two
subsidiary conditions.

There exists a so-called “point” or “contact” trans-
formation under which the above Lagrangian is invariant,

1
¥, -v, =Y, +§ayﬂyy‘l—"’, (18)
A—a 1
A—- A = , ——. 19
” 1+ 2a a*=3 (19)

The choice for the value of A does not affect physical
quantities [50,55,57]. Therefore, one may simplify the
above Lagrangian by a field redefinition [48],

Ly = Wa Ny,

A = (i — m)g" + zlw"yﬂ(i@ —m)yy*,  (20)
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where v/ = O, = (¢ + 1 Ay*y")¥,. Now, A" is in-
dependent of A, and the A dependence is implied in y/,.

For the meson-decuplet-decuplet (MTT) interactions, the
chiral Lagrangian has the form

Lyrr = TZbCAzi{[;IZDTdef,w (21)
NG = =1 (ip = mp)g™ + iA(y*D¥ + D)
+ % (3A2 +2A + 1)y* Py
+ mp(3A2 + 3A + 1)y*y¥ | 6,965,687
+ 07t (22)

where my is the decuplet mass in the SU(3) limit and
0?%2‘,’7’6 contains the meson fields and the external sources.
Then the EOM and the subsidiary conditions in ChPT are

(i = mr)T gy =0, (23)

DT, =0, (24)

VyTZbc =0, (25)

where the symbol “=" means that both sides are equal if

high-order terms are ignored. We may write the structure of
any term in O/ as [17,21,22]

Ter0::0:TY,; +He., (26)

where - - - denotes suitable flavor and Lorentz indices, O
is the product of the building blocks with the meson fields
and the external sources in Sec. II A, and ®: contains a
Clifford algebra element I' € {1,7,.75.757,.6,}, the
Levi-Civita tensors in Lorentz space "% and the covariant
derivatives acting on 79,,. Up to the order O( p*), the
structures of ®: can be found below Eq. (49) in Ref. [22].

With the structure in Eq. (26), the low-energy constants
(LECs) in O{*/* are dependent on A. One can absorb the
parameter A into the redefined RS fields according to
the point transformation [Egs. (18) and (20)]. Then the
Lagrangian (22) can be rewritten as

= . 1 ) -
Ly = —fo{’,f (ip—mp)g” —17”7'1(11) =mp)yar" | Taabew
Fabe Hdef,
+ Tf‘;l.’/l OliszﬁyTA,def,w (27)

where 7% ... = O%'T 4. Now, the LECs in Eq. (27) are
independent of A, but the invariant monomials have the
same structures as those in Eq. (22); i.e., one may get
Eq. (27) from Eq. (22) by changing T ., t0 T4 4pc, Only.
The LECs in these two equations are equal if A =0.

Physically, we can choose any value of A (A # —1/2)
(A =—1 is a simple and widely used value). In the final
results (Sec. V), we only give the structures in Eq. (22).

The new form 7zAA Lagrangians are very similar to the
MTT Lagrangians. The differences lie only in the baryon
mass and the flavor indices. By changing my to m, (A
mass in the chiral limit) and limiting all the flavor indices to
1 and 2, the new form of zAA Lagrangians is obtained.

For the meson-octet-decuplet and zNA interactions,
the chiral Lagrangians have the following structures,
respectively,

"B 00T, o+ He., (28)
Py 0OIT, , 4 +He., (29)

where O:: and ®:. have the same meanings as those in
Eq. (26). For the Levi-Civita tensor, we have column
indices in €%¢ (a, b, c =1, 2, 3) and row indices in
€ae (in the H.c. part). Here, €%’ = ¢®3. The RS field
depending on A is defined through

TA,n,fgh,y = ®A,n,ﬂu(zn)T;‘gw (30)

1
®A,n,;u/(zn) = g/w + <n + E (1 + 4Zn)A yﬂ}/b

= G)n,/m(zn)ogy = OAﬂa®n,av(Zn),
O ua(Zn) = Gua + ZnVp¥a- (31)

Some z, parameters are needed because of the point
transformation [58]. They can be obtained from experi-
ments. In Eqgs. (28) and (29), the point-invariant structures
have been implied and the LECs are already independent
of A.

To construct Lagrangians, for the baryon fields, we
choose T%, , T+, T ... szc'”, B,’, B,’, and their
covariant derivatives as building blocks in the three-flavor
case. In the two-flavor case, we adopt T%, , T*“#, T% . .

AR abc’
TV, w,, w9, and their covariant derivatives.

IV. PREPARATIONS FOR LAGRANGIAN
CONSTRUCTION

In this section, we make preparations for the construction
of chiral Lagrangians with decuplet baryons. The new form
of chiral Lagrangians with A is understood. The recipes are
very similar to those in constructing Lagrangians for
mesons, meson-baryon systems, and the 7 — N — A sys-
tems in Refs. [12,20,22].

A. Power counting and transformation properties

The chiral dimensions [2-4,6,17,18] of the building
blocks with the external sources are listed in the second
column of Table I and those of the Clifford algebra and the
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TABLE 1. Chiral dimension (Dim), parity (P), charge con-
jugation (C), and Hermiticity (H.c.) of the building blocks with
the external sources.

Dim P C H.c.
“ab’” 1 _uaby 1, H uab,ﬂ
hab.m/ 2 _hab;w hba,/w hab,;w
){i.ab 2 i}(iﬂb }{i.ba :l:)(:k.ab
)(:t,s 2 j:)(:\;,s )(:\:,s :t)(i.:
fed™ 2 tfid F fep™™ fed™
f+,s”y 2 f+,s,/4u _f+.slw f+.sm/

Levi-Civita tensors are given in the second column of
Table I1 [17,18,56]. The baryon fields are chiral dimension-
less and the information is not shown in these tables. The
covariant derivatives acting on the meson fields and the
external sources are counted as O(p'), but those acting on
the baryon fields are counted as O(p?).

The chiral Lagrangian should be invariant under the
chiral rotation (R), parity transformation (P), charge con-
jugation transformation (C), and Hermitian transformation
(h.c.). The chiral rotations for the building blocks have been
discussed in Egs. (5) and (12). The P, C, and h.c. trans-
formations are almost the same as those in Ref. [22] and we
also present such properties in Tables I and II. Only
different properties will be mentioned.

Compared with Table I of Ref. [22], Table I here shows the
flavor indices explicitly. The meanings of plus and minus
signs in Table II are the same as those in Refs. [17,20,22].
One thing different is the €”/%. This symbol in Ref. [22] is in
the isovector space and it absorbs a minus sign in C
transformations (Eq. (31) of Ref. [22]). But now €%’ and
€’ are the Levi-Civita tensors in the three- (two)-flavor
space. They do not need to absorb an extra minus sign.

TABLE 1II. Chiral dimension (Dim), parity (P), charge con-
jugation (C), and Hermiticity (H.c.) of the Clifford algebra
elements, the Levi-Civita tensors, and the covariant derivatives.
The subscript “TT” (“BT”) denotes the meson-decuplet-decuplet
(meson-octet-decuplet) interactions in the three flavors (zAA
(zNA) interactions in the two-flavor case). ¥ denotes any baryon
field, decuplet baryon, A, octet baryon, or nucleon. e?*¢ (¢?) is
the Levi-Civita tensor in three- (two)-flavor space. The meaning
of the plus or minus sign is explained in the text.

Dim Py Cyr Heqpr Py Cgr Hegpr
1 0 + + + - + +
7s 1 - + - + =+ -
" 0 + - + - - +
rsy* 0 - + + + =+ =+
ot 0 + - + - - +
e 0 - + + - + +
etbe 0 + + + + + +
b 0 + + + + + +
DY 0 + - - + 4 +

B. Linear relations

Some linear relations exist in reducing the chiral-
invariant terms to a minimal set. The relations coming
from partial integration, EOM, covariant derivatives, and
Bianchi identity are the same as those in Ref. [22]. The
relations coming from the Cayley-Hamilton relation are the
same as those in Ref. [6]. We will not discuss them any
more and we only focus on the different and new relations
in the following parts.

1. Schouten identity
The Schouten identity in the Lorentz space is the same
as that in Ref. [22], but some differences exist in the
flavor space. For the Levi-Civita tensor €“*° (¢*?) in the
three- (two)-flavor space, the Schouten identities for any
operator A are
0= €abcAd = €apeAa = €adcAp — €qpaAes
0= €apAc — €cpAy — €4cAp. (32)
There are two types of indices in A (row or column).

Equation (32) works only for the case that the indices in the
Levi-Civita tensor and the indices in A are the same type.

2. Fierz transformations

The basic Fierz transformation for the Pauli matrices is
Tﬁ;bTid = 264461 = SapOca- (33)
With this equation, for any two 2 x 2 building blocks X ,*
and Y,” in Table I, one may obtain [59]
1
Xo Yy =5 (Va X I+ XY+ XY 6,58,
—chchéadébe + X,V 8,7=5,°X,Y ). (34)

The basic Fierz transformation for the Gall-Mann
matrices is

o 2
/uzc/%d = 25ad50b - géacébd’ (35)

With the relation in Ref. [60] and the properties of the

structure constants of SU(3), one finds that the following

relation exists for any two 3 x 3 building blocks X,” and

Y,? in Table I,

0=X,Y.4-Xx, v b -X Y 4 +X.14Y,+X,Y,>5.4
_Xae Yedécb _Xce Yebéad _|_Xce Yedéab +6abYceXed
—6,7Y X, =8.PY X, 45,7, X, —-X,Y 45,054
+ X, Y05, (36)
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3. Contact terms

The method to construct contact terms is the same as that
in Ref. [22]. In the two- (three)-flavor case, the total
number of the contact terms is six (five) and we list them
in the end of Table V. The last term in Table V is at the
O(p®) order in the SU(3) case.

C. Relations between the original chiral Lagrangians
with A and the new ones

In Ref. [22], we have obtained the chiral Lagrangians
with A to one loop. There, the A fields are represented by
an isovector-isospinor RS field 1//’[‘ (i=1, 2, 3). Now, we
use a totally symmetrical tensor 7%, = (a, b, ¢ =1, 2) to
represent them. The difference lies only in the flavor
representations. By some calculations, one gets the follow-
ing relations between these two formalisms of interaction
terms,

TabCOTabc = II/[OW[, (37)
T%O0JT o = W,:070,. (38)

Tahc'xbf YLfTuef = lZ/lX]YJlI/l - l/_/l)(lY/l//J
—yilX;Yp;, (39)

_ . 1
T XYy Z AT goy = gll_/inYjTjZﬂl/i

1_
—WXiYimZy;

3
+P(X.,Y.2), (40)
ePy0, Ty = V250, (41)
XY I Topr = VAPXY 10, (42)
ePFX Y Tope = V2iez XY i, (43)

ey X Yy ZIT gop = V2w XY Ziryyy,  (44)

where P(X,Y,Z) means all permutations for the symbols
X,Y,and Z. O, O;, X;, Y; and Z; are building blocks in
Ref. [22] or their products. The definitions of the symbols
in the right-hand side can be found in Ref. [22].

Alternatively, we may transform the original formalism
to the new one. To do that, we define transition isospin
I/ through w; =1, with ¢ = (AT AT, A0 AT,
Similarly, we define 7,,. = W', ¢'. The matrix forms
of I/ and the values of W!, are easy to obtain from the
definitions. We have two relations in connecting the
original 7AA Lagrangians with the new ones,

R T , | )
(1;1;), :E[WﬁbL(Tﬂj)adW’Lcd—Wﬁ?b‘ (1) (2})p Whge .

(45)

1 !
(Il = 3 (Wb (zi7;) (1), W
— W (2,), 4 (7;)p° (7)) S W - (46)

For the special case j = i, one has

(Ijli)xy = WﬁzhCW}Vlbm (47)
(Ij-’rlli)xy = ng(?(rl)udwicd‘ (48)

To connect the original zZNA Lagrangians with the new
ones, we may use

1 S
(Ii)xy = 7§€3ah(7i)aLW§bc’ (49)
1
(Ti1j>xy = ﬁ €3ab (Ti)xc(fj)adw}\;cd' (50)

Note (z;1;),” # %63‘”’ (7:)4¢ (z;) " Wy,,. Substituting these
six equations into the right-hand sides of Egs. (37)—(44), one
may prove the equivalence of the two sets of relations by
using the formula €% (z,7;) W, =€ (z;) ,(;), /W,

xbe xed®

V. RESULTS AND DISCUSSIONS

Following the same steps from Sec. IV C to Sec. IV E in
Ref. [22], we obtain the chiral Lagrangians with decuplet
baryons up to the order O(p*) and list them below.

A. O(p') order

In the three-flavor case, the lowest order meson-
decuplet-decuplet chiral Lagrangian is

£I<\/1[')I‘T =+ Cgl)TabC””ady}ISYVTbcdw (51)
where Cgl) is the low-energy constant at this order and the
ellipsis represents the terms coming from the first part in
Eq. (22). The lowest order meson-octet-decuplet chiral
Lagrangian reads

N _ ) abep d ep
‘CMBT = Dl € Ba up Tcdey =+ H.c.. (52)
In the two-flavor case, the lowest order #AA chiral
Lagrangian has the same form as Eq. (51),

1 )5
Ly =+ e TP, 8y sy, T, (53)
The difference lies only in the allowed numbers for the

indices a, b, ¢, and d. Similarly, the lowest order zNA
chiral Lagrangian can be written as

ES\)IA = f(ll)(eabl/_/cuadﬂTA,n,bcdﬂ =+ HC) (54)

We have confirmed the previous results in Ref. [22] with
the newly constructed Lagrangians. With the relations in
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the last section, we get the relations between these two
kinds of LECs,

m_ . m_1 m_ 1
e’ =c¢’ ==q, =—0, 55
1 1 291 fi \/ig NA. (55)
B. O(p?) order
The O(p?) order meson-decuplet-decuplet chiral
Lagrangian has the form
£MTT - Z Cn n ’ (56)

where the operators 05,Nf=3'2) are listed in Table III. The
meson-octet-decuplet chiral Lagrangian at this order is

2 2 =
EI(V[]>3T :Dg )(eubLBadubeﬂMcfy}/syﬂTA,n,defb +HC)

€abCBadeeﬂ udfy}/Syy TAVn.cefv + HC)

+DY
2
3

+D eathaduheﬂuerVSYyTA,n,cdfv+H'C')
e B, uyu,ysy, Ty pcara+H.C.)

i€abCBadf+be”U]/5]/”TA_n.cdey+H-C')‘ (57)

+

D,

+DY

(
2
(2)(
2
This result is consistent with that in Ref. [34].

The new form of the 7AA chiral Lagrangian at the O(p?)
order is

11
£ =Y elol?, (58)

n=1

TABLE IIl.  The order O(p?) meson-decuplet-decuplet (zAA)
chiral Lagrangians, and the relations between 7AA LECs here
and those in Ref. [22].

01(1”f~2> (2)

SUQ2)  SUQG) e
T,y T g, 1 N /2— 272
T 1, W T ey 2 2 / 2
Tabcﬂuadﬂudwaceu 3 3 /2 Jr cy )/2
T u, " u g, Theey 4 4 gz 2+ )2
by, Ty, S5 8
TP U g T ey 6

TP U o, T ey 7

T u, " uy* Dy T ey 8 ~cZ /2
T u, ™1y Dy Theey 7 9 P24 P
TP U 0" D) T ey 10

T f ) Tapes 8 !
T f o Thea 9 11 e
Fobong, T, 00 e
Ty T heay 11 13 Cﬁ)

where the operators OE,N"ZZ’Z) can also be found in Table IIL.

The new form zNA chiral Lagrangian reads

2 2 _
LE:]&A = f<1 )(€abwcuadﬂube’/}/SYﬂTA,n,cdey + HC)
+ f(22> (eablpcuudﬂucw},SyﬂTA n,bdev + HC)
+ f; (l€ ch+adﬂy757;4TA n,bedv + H.c. ) (59)

This result is consistent with the Lagrangian in Ref. [22].
We present the relations between these two kinds of zAA
LECs in the last column of Table III. The obtained relations
for the zNA LECs are

2 1 e
I == di. (60)
o_1 o, 10
=—d," +—=d;", 61
fz \/E 1 \/E 2 ( )
2 1 o
L. -
C. O(p®) and O(p*) orders
We define the O(p?) and O(p*) chiral Lagrangians as
Ly =Y o™, (63)
MBT = ZD " +He), (64)
£ = Zeﬁ,’%f%’”), (65)
cn = Zf,, PP £ He). (66)

where m = 3 or 4 denotes the chiral dimension, ™, D{™

eﬁlm), and ffqm) are the LECs, and 0£,Nf’m) and Pquf’m) are the
independent chiral-invariant terms in the N y-flavor case. The
results are listed in the Appendix. At the O(p?) order, the
meson-decuplet-decuplet (tAA) Lagrangians are presented
in Table IV. There are 55 (38) independent terms in the SU(3)
(SU(2)) case. The meson-octet-decuplet (zNA) Lagrangians
are given in Table VI. There are 67 (33) independent terms in
the SU(3) (SU(2)) case. At the O(p*) order, the meson-
decuplet-decuplet (zAA) Lagrangians are presented in
Table V. There are 548 (318) independent terms in the
U(3) (SU(2)) case. The meson-octet-decuplet (zNA)
Lagrangians are listed in Table VII. There are 611 (218)
independent terms in the SU(3) (SU(2)) case. Note thatthe z,,
parameters should be different for the meson-octet-decuplet
and 7#N A Lagrangians at the different orders, but we do not
distinguish them explicitly in the results.
To merge the meson-octet-decuplet and the zN A results,
similar to those for the meson-decuplet-decuplet and 7AA,
we write them in a unified form. We have changed the
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SU(2) results with e“¢ — €%’ B ;¢ by setting d = 3 but
a, b, c = 1,2 as before. Now, one can get the SU(2) results
from corresponding terms in Table VI and Table VII with

Np=2
A ety (67)

ebeB ...

Because the number of LECs in O(p?®) and O(p?)
Lagrangians is large and only several LECs will be
involved in a study, we here do not give the LEC relations
between the new and original results at high orders. Each
form of Lagrangian can be chosen to study low-energy
processes. One may use relations in Sec. [V C to determine
LECs from another form terms, if necessary.

From the results, one can see that not only the total
number of terms but also the numbers in each type of
external source in the chiral Lagrangians with A are the
same as those in Ref. [22]. The equality in number is a strict
condition for consistency of Lagrangians in different forms.
The violation of this condition means that the number of
terms in either or both forms is not minimal. This check
confirms our previous results.

VI. SUMMARY

In this paper, we construct the relativistic chiral
Lagrangians with decuplet baryons and give a new form

of the chiral Lagrangians with A(1232) to one loop.
These chiral Lagrangians are for the meson-decuplet-
decuplet, meson-octet-decuplet, zAA, and zNA inter-
actions. The correspondence between the 7AA and zNA
chiral Lagrangians in Ref. [22] and those in the
present form can be obtained with the relations we get
in Sec. IV C.
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APPENDIX: INDEPENDENT TERMS IN O(p®) AND O(p*) CHIRAL LAGRANGIANS
WITH DECUPLET BARYONS

TABLEIV. Terms in the O(p*) meson-decuplet-decuplet and 7AA chiral Lagrangians, where OE,N’ ¥ is defined in Egs. (63) and (65).
o SU(2)  SUQ) o' SU(2)  SU@)
T u,? oy u*ysy, T aeps 1 1 Tvtu, @ f_ 4, D, Thee; + Hee. 15 30
T u g ysy,Teeps 2 2 TN u, ¥ f 4, DiThee, + Hee. 16 31
T, 1y u g ysy,T ooy, + Hee. 3 3 T u, f_ 4 D;T ey, + Hee 17 32
Ty, uy @ u*ysy,T eqp, + Hee. 4 4 T U f og” D, Tapes + Hee. 33
Tty 2y, u S ysy, Tgefu 5 5 Tabcﬂud@f—ed/DuTabci 34
T u,? yug®™u*ysy, Theps 6 T, hy* Dy Thee; + Hee. 18 33
T u, Wy ysy;T eep, + Hee. 6 7 T u, " hy* D Tpee, + Hee. 19 36
T u @y uy! 51, Teers 7 8 Tk u, @ hy™ Dy, Theou + Hee. 20 37
T u, oy u, sy, Ther, + Hee. 9 TN 51T vedy 21 38
T u, ™, uyf ysyiT copy 8 10 iTt f 4 upysy,Toger + Hee. 22 39
Tabey uadﬂ u"’f”ufel}@ 7. T peay + H.c. 11 iTabCMf+ad/4Duhd}’SV/chdev 23 40
T u, ™ uy ,u *ysy;,Thep, + Hee. 12 T f o P ugysy,Tocer + Hee. 24 41
Tbu, @u e u, ysy, Thep, + Hee. 13 Tt f 4 ug™ysy;Thee + Hee. 25 42
T“bc/‘uad"ud"’luef”y5y,1Thcfb 14 iT”hC”fde“deﬂshTbceﬂ +H.c. 26 43
T u, ¥ uyu ysyaTpes, 15 T f ™ ug rs¥iTpeey + Hee 27 44
T, 2wl e ysy, Theas 16 Tt f 9 Yuo'ysy, Tapes + Hee. 45
T @ ul 57T beay 17 T f % e ysY, T apey 46

(Table continued)
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TABLE 1V. (Continued)

o SUQ2)  SUQ) oV SU(2)  SU@G)
T uy ™ u o757, T pedn 18 iT"H f ™ ugys7,D3pTheey + Hee. 28 47
T“”C*‘u"“ u f”ufd’lysnyabd 19 iTahC”fs,+ﬂbMad/lYSVuTbcdﬂ +H.c. 29

re gy, Y5t DipT des 9 20 TP f 4 g™ ys0: T peas 30
Y_Wbclﬂuadyub udfpyS}/Ileﬂ cefu +H.c. 10 21 ﬂ_wubﬁﬂvywaadviDlTbl?dM 31 48
Tabery @y, Ay, fPysy,D, o cefu 11 22 zT“”‘*‘V”f&ﬁjDﬂT{,bcﬂ 32
T“”C"uad”ud u fﬂ}’s}’pDz/;Tbqu + H.c. 23 Tabcﬂuadyx—kbe}/SyuTcdeu 33 49
7:%1’0./4 uad”“d u fﬂVSY/leprcm 24 7:"11170.}4” db}”deYSy’“TbCfM +H.e. 34 50
Tab(” g™ u s ysy,D5,Theay 25 Tabw”dwx +eaVsVuT abcy 31
Tah(” ”udy“eﬂ”feﬁysﬂDuprcdu 26 T_ah(ﬂ Ua x**SYSyVTb(’dﬂ 35 32
Tabc,u uad/xf—bewlDchdei +H.c. 12 27 iTahC” uadb)(—deDyTbcey +H.c. 36 53
TN U, f ¢ 2D, g 13 28 iT*N" "7, T beay 37 54
Tabeu uadyf—deMDyTbcei 4+ Hec. 14 20 iTaben\gv 38 55

X—sV5Yy Tahc;t

TABLE V. Terms in the O(p

*+) meson-decuplet-decuplet and 7AA chiral Lagrangians, where 0,(1

4 | is defined in Eqgs. (63) and (65).

oM SUQ)  SU®) o SU@2)  SU@)
T u,® up®ut jug™T o0 1 1 Tk R4, 27D oo T abey 299
Tabeny,, d T fu” gA Ty + He. 2 2 iT“bC#had”vhddﬁ(;MTbce/) 122 300
Tabc;lu d ub Vi S, qujg/l 3 3 Tabc””gdyvyf—bebchdel +H.c. 123 301
T(lhé‘ﬂu d ”b u, iy g/lequ +H.c. 4 4 Tahfﬂuad”vlf_bEMTcd(m 124 302
Tabery, d g’ u T o 5 5 T u, @ NYf_ 4 Thees + Hee. 125 303
Tabc/tu d ub udf uegchfgﬂ 6 T“bfﬂuudyvﬂf_d"ﬂl]"bcw +H.c. 126 304
Tabery, d (g T 7 T u, N f_ €T ey + Hec. 127 305
Tabeny, d wty g u T epg, + He. 6 8 Tobernyde N f_ g T apes + Hec. 306
Tabeny, d ulp° udﬁufngcegl +H.c. 9 Tk y 4N f 1T aben 307
Tabeny, d wiput ug T 40, + Hee. 10 T u, N f 12Dy T ey 128 308
Tabeny, d L, iz g9, Tegy + Hec. 11 Tabeny dvgif e p D,, Ty, +Hee. 129 309
Tabery, d uipu S ugd T gy + Hee 12 TN f 0" Dy T ey 310
Tabery,, d iy ufguuqf Toues + Hec. 13 iTrf g ud T gop, + Hee. 130 311
T“bc/‘uad"ub g ufg”Tdeg/1 7 14 iT”bC”f+ad””ubevudﬂT“ﬂ + H.c. 131 312
T u,? oy P ug ) T ege, 15 (TN f 0y yu T gy + Hee 132 313
Tabcuuadvubeyucf/ludngefgﬂ 8 16 iT””C/’fMdﬂ”ub”ucfleef,, 133 314
Tru, 10, 1 1,9 T o 9 17 iTerer @ upuy! Teop; + He. 134 315
Tabcyuaduubebudfiufg”Tcegl +Hec. 18 iT”b""fﬂ"M”ubdudfﬂTa)_fu +H.ec. 135 316
Tabcyuadﬂudeuuefbufg/lTbCM 19 l~Tabc;4f+ad”uubc)/l,/tefDTCdf/I +Hec. 136 317
Tabeny dvy, ey fiy, Tt 10 20 iT“b""fH‘l””ub“uefATcdfy 137 318
Tabeny dvy,e Mdf T 11 21 iT”hC”f+ad Yugf u, fAT,,Lf,l + H.c. 319
Ty, W uy® Ju g up9,T ooy, + Hec. 22 iTabC”fMd”Aub ”ud /T eers +He. 138 320
T g u up? Theys + Hee. 23 Tt f 4 ugu  Tyep, + He. 321
Tabeuy dvy, ehy | e T ero 24 ,-Tabc;thd Yu,u, ATMU +H.c. 322
Tabcuuadﬂud u j/luf ATngD +He. 25 iT“bC”fMd”ub Dudf” cess + Hee. 139 323
Tabeny dvy, e Dufg Uy AT dos 26 iT“””‘fﬂ"”’lubebudeTL.ef,, +H.ec. 140 324
T u, " up, uy! u ;T o 12 27 l'TabC”fmdﬂ”uefyufeijcd/l +H.c. 325
T u, " up, uy u,9,T o 28 T f Wy yu 3T gy, 141 326
Tk u, Wy uyl yu g Teeqw 29 T f g u Theps + Hee. 327
Tk, Wy, ugd T 30 Tt f 4w g Theq, 328

cegu
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TABLE V. (Continued)

oY SUQR)  SU@3) oY SU2)  SUQ)
?‘abc;tuadyubebufgiugflchdeﬂ 31 iT”bC"fﬂ"”’lud"yMef,lTbc_fA +H.ec. 329
TabwMad”l/lde”ueﬂufgyTbcgﬂ 32 l'TabC”eradMl/ldey“ef/lTbcfy +H.c. 330
z"“hcﬂuud”ude”ul,f’lufngbcyy +Hc. 33 iT“b””f+dgﬂ”uad,,uef’ITbCﬂ +H.c. 331
T 11109, Ty + Hee, 34 iTebonf 4e vy tud Thepy + He, 332
’]:abcﬂuadyubdufgvuglecdeﬂ 35 .Tabcﬂf de v adlue ATbcfb 333
Z”“b"”uad” 9, T e 36 iTaberf @’ g I tteq Tes + Hec. 334
T“bc””adyud PTESTIY Y9 37 lTabC”erde,/ g g, ey + Hec. 335
z"abcuuadyude u flungTbcgﬂ 38 iTabC”f+deﬂyI,{afluedllThcfu 336
T“bcﬂ g™ ugu, g T, 39 T f g 3 Ty, 337
Tabc"uad”ud NI 9 40 iTahC”f—%—deﬂyuefvufdllTubL'/l + H.c. 338
T“bc"Mad”“efy“fgy“geincdz 41 iTerf Ay, ufd/lTabC/x 339
7_~ah¢-,4 udeﬂueduu fa, ug_f/lTabc/l 42 jTaben f+ad”uub uJ?D,;T,, .rp +H.c. 142 340
Y:abcﬂude;tuedbufglungTahcu 43 iTef 2w, u P D, Ty, 143 341
T“bc”ud“”uedbufglugﬂTabw 44 Tt f @ upuy P DT, + Hee. 144 342
Tabydevy ful9, T gy, 45 iTHf o uy@u P D, T o) + Hee 145 343
Tabeny d LU flludngy/chfq/) 13 46 iTabCﬂf+ad”uub udfﬂD/lpchfy +H.c. 146 344
Tabery, d wpu L ug Dy, T, + Hee. 14 47 Tt f o4 Yupu Dy T g, + Hee. 147 345
Tabcﬂu d LU, fiy "Dy, T ir g 15 48 iT“b"”f+adM”ub MeprupTcdﬂ +H.c. 148 346
Tabery, d Wy u*u, DTy, + Hee, 16 49 iTaberf, 4, ”ub”u D3, Ty, 149 347
Tabery, d g u DT gy, 17 50 iTeerf 4 ugu, Dy Thep, + Hee. 348
T“b‘/‘u d s Mdf ue? Dy, T sy 51 .Tabch d Dud u fﬂDprth/1 +H.c. 349
Tabery, d Wy ug u, Dy, T gy, + Hee. 18 52 iTeber s, d ”ud u,?D;,Ther, + Hec. 350
Tabery, d g u DT, 53 iTaben fﬂf’viub wua’?Dy, T, +He. 150 351
Tabeny, d Wy ug*u DT o + Hee. 54 Tt f " uy ug? Dy, T p, + Hee. 151 352
Tabery, d ultp® ud”ufgf’DipT(.egu +H.c. 55 iTeberf o P up u,?D,, T oar, + Hee. 152 353
Tabery, d L u S u DT g0 + Hee 56 Tt f P uPuy’ D,y T ooy + Hee. 153 354
Fabeuy, d. P D, T g, + Hee. 57 iTebnf 4 vl 2D, T ey, + Hee, 355
Tabeny, d Wy %uy? DT e, + Hec. 58 T f o uTup Doy Ty, 356
Tabery, d (w9 DT gy 59 iT“b”/‘ f+advﬂub6/’udeDﬂpTcefﬂ + H.c. 154 357
Z““bc/‘uad"ub T ugD;,T,oro, + He. 19 60 iTvf P uy u, D, Ty sy + Hee. 358
?“b"”uad”ube,,Mcﬂufg”szTdegy 20 61 iTabcuf+aduAudeDuefﬂD/lprch + H.c. 359
z"abcﬂuadﬂ ude”ugf’lufg”DMTbcgp 62 iTabCﬂf+adU/lude/’ugfﬂDw) Tbc'ﬂ +Hec. 360
7_"‘”’”‘uadﬂud“’”ueﬂufg”Dwacgl + H.c. 63 it f "y u Dy, Ther, + Hee. 361
T u, g u S up %Dy, T, + Hee. 64 iTet 9 Yutu, Dy Ther, + Hee. 362
T“bc"uad”ube,,udﬁue»‘”’Dl’, ergu + H.C. 21 65 T f % Vi u, Dy, Thep, + Hec. 363
Z"“bc”uad”ub",,udﬂuf-‘”’Dip cequ + H.C. 66 iT“b"”f+d"””ua/uef"D,lprcfy 364
z"“h(”uud”ube’ludf u "Dy, T po 22 67 iT“b“”f+deﬂ”uaf’lued”DMTbcfp + H.c. 365
T“ZC“uaZ”ub Yyl ue? Dy, T ery, 23 68 iT”bC"f+de””ua”ued"DW,T,,cﬂ +H.c. 366
Y_"“h‘l"uad”ub udf ur?’D;,Tpq + Hee. 69 Z.T“b"”f+d€,,"Maﬂ’/ledpszTbcfp 367
T @ uyu T Pug?, Dy T o gy, 70 iToberf 4ty 0 u, P D, Ty r, + Hee. 368
Y_"“bc"uad”ub uePug,D;,T o r o 24 71 iT“bC”f+deﬂ”uef‘ufd”DMTabC,, +H.c. 369
?“Zfﬂuad”ub Yy’ u Dy, T o 25 72 T4 f 9 Uy Dy T ey + Hee 370
T, ¥y ) D3, gy + Hee, 73 Tenf 4 e 106, T, + Hee 155 371
7_"‘”’0/‘uad"ube’ludfﬂuegf’DypchW 74 T“bcf‘fw‘i Vi Mdfpﬁwchefp +H.c. 156 372
T“bc”uad”ube wWPu, "D T oy 75 T”b“”fﬂdﬂ”ub “ug76,,T o + Hee. 157 373
T u, W uy, g ur Dy T o 76 T"b””fﬂdﬂ”ub 176, T cap, + Hee. 158 374
77 Teberf o uytur6,,T g + He. 159 375

Tabc, di
T ”ua yl/lb udfﬂufg”Dj'pT

cegy
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TABLE V. (Continued)

oY SUQR)  SU@3) oY SU2)  SUQ)
T, ™y ug P us? DT o 78 iTeberf ﬂ,’/ua",,ube’chdd +Hec. 160
TP u, ™y u, w9 Dy, Thegy 79 iToerfy L u, /chdev 161

Ty, @ uy u S up %Dy, T + Hoe. 80 tT“bC”fs,Jrﬂ 1T s + Hec. 162

Ty, W, w9 u, " DT e, 81 iTPHf g™ g, Thee; + Hee. 163
Tabcﬂuadyubdufguugfﬂ[)ipTcdeu 82 iTubC”fs +}ly adiudg/lTbcu, 164

Ty, " uy ,u'%u D, Ty, + H.c. 83 iTerf udu, ﬂTba” 165
T“bc"uad”ude”ufg’lugf"Dﬂprce,, 84 T“bc"fs_ﬂ”uad’1 DT gep +Hec. 166
Ty, " u g ju*u Dy, Ty, + Hoe. 85 iT””C/’fS’W”uad’lu,,e/’DllﬂTcdw 167

T u, ¥y u, u Dy, Theg 86 T4 f o uy™ug® Dy, Thee, + Hec. 168
T“b"”uud”ub"lufg” gpru/chdeu 87 iT“b""fs_ﬂ,”ua‘”ud”/’D,,pThcd + H.c. 169

Ty, Wy P D, Ty 88 T f o g™ uy Dy, T, 170
Tabcuuaduud u, f ufqu/l/JTbch + H.c. 89 l-Tabcume adyudeleprceﬂ 4+ Hec. 171

Tabcuu dyudeiu fiuf ”)DvabLJM 90 Tabc;tfsyﬂluu ‘Ml/tb po'wchdep + H.c. 172

T u, ¥l % u, "Dy Teq, 91 Toberf e luug6,,Thee, + Hee. 173

Toberyde y, . ufgllugjprlTabcp 92 Tebenf, fu,us6,, Ty, + He. 174

T e " w%uy " DT ey 93 T”b“”fﬂdﬂ”ud"iue-f”GMTbcfp +H.c. 376
Tk udey 0% u, " D), T ey 94 T“bc"fﬂdﬂ”ude’luef/’a,,prCﬂ +H.c. 377
Tabeu ydevy, /ufg Mgpr/lpTubcﬂ 95 Tahc;tfﬂdﬂuuef/lufeﬂ(;MTbcdp +H.c. 378
T, @1, u I ug9D o T of g 26 96 T“bcf‘fﬂe””uad’luef”awlTth,, +H.c. 379
T, P u, 97D 0 T et 27 97 T”bcl‘f+de””uadiue-f”awa(ﬂ +H.c. 380
Tabery dvy, e udf”ufg Do T cogu 98 T“hcﬂf+de””uaf’1uedﬂaMTbcfp +H.c. 381
T, ™y w90, oD oo T oy 99 T“"f”f+de””uef’iufd”(fMTabcﬂ +H.c. 382
T,y u 7w 197D oo Ty 100 T f b ys7,D;T cqep + Hec. 175 383
Tk udey, w9 uy "Dy T aben 101 iTer f @ b ys7aDT e + Hec. 176 384
T, uyu S uy6,,T, sy + Hee. 28 102 T f W ys1aD,T ey 177 385
lTabCMu d ub M ik u qpo'upTdfgi 29 103 iTabC”f+adﬂf—bevpyS}/lechde/x 178 386
jTabeny, d ”b udf’lu 9P GDATLfgp 30 104 iT”b””fMd””f_de’lp)’SVyDATbcep +H.c. 179 387
Tabc‘ﬂu d 14/; Md”uegﬂo'ppchg,l 105 iTabcﬂfMd”uf_de/lpyS“DbTbceﬂ + H.c. 180 388
lT“b‘”u d Mb Mdf/luf.qpo-cheg/l + H.c. 106 iT“bC”f+ad,,”f_de'lp}’sthTbceu + H.c. 181 389
lTabL;tu d ”b u fi g/zo Tcdq& +Hec. 107 l'Tabcuf+aduif_de”/)ysnyATba)p +H.c. 182 390
iTabeny,, d uhaufg’lu pry/chdep +H.c. 108 l'Tabc/tf+adullf_deﬂpysbeprCM +Hec. 183 391
lT“”C”uad'“ub “ugl 1, 6,,T sy 31 109 iToberf P f 40 rsy,DyTheey + Hee. 184 392
iTabC”uaduud Mef ufqpo'b/ITbcgp 110 iTabC”f+adﬂf—devpyS}//leTbce/x + H.c. 185 393
T, ug®u S u6,,Ty.,; + He. 111 iToberf 4¢P ysyyDiTpee, + Hee. 186 394
iT“bc”uad”ud"” ’/le'ﬂufypo'yp Tbcg/l 112 iTabc”fsgr/f_adAPVSVuDATbcdp +H.c. 187
iT“hC”uud'“udeﬂufg’lugf”UMwaﬂ + H.c. 113 iT“}’”“f‘Y,ﬂ”f_ad’l”ySy,lD,,T,,Cd/, + H.c. 188
iTubc”udeﬂuedyufg/lugfpavlTabcp 114 iTabc”fs.Jer—adupySY/leTbcdy 189

Ty, o, f_ Iysy, DT g, + Hec. 32 115 iToberfo P f P ysyoDaT beay 190

Tabery, ‘1 WU f J*ysy.D, T4er, +H.c. 33 116 iT“b"”f+d"H”f_ed"’y5}/bD,lTabCp + H.c. 395
Tabery, a W f—a™ysy,D;T ., + Hec. 34 117 iTeberf 2 v f_od™ysyiDyTape, + Hec. 396
Tebery,, a b f—a™ysy,D,T oy, + Hec. 35 118 iTabenf 4 f 0 Pys7D,T aben 397
Tabery, d W f—a?ysy,D,T op, + Hec. 36 119 iTebenf 4 f 0 lrsYpDiT apeu 398
Tabery, d b f sy, DT gy, + Hec. 37 120 iTtf 4y ysy,DiT cgep + Hee. 191 399
Tery, / W f—ys7,D,Teyp, + Hee. 38 121 T f 4@ hpysy, DT qep + Hec. 192 400
Tabery, a W f!ys7,D,T cqp, + Hec. 39 122 T f P hy Pysy DT caep 193 401
Tabery, a (g f " ysy,D;Teer, + Hee. 40 123 iTf W hye Ly 51D, T ey 194 402
Tebery,, d W fp™ysy,D,T ., + Hee. 41 124 T f P hy Y5y yDiT ey 195 403
T“bc”uadyube'lf—c W71 DiT aey 42 125 T f @ P hgysy,D;Tpee, + Hee. 196 404

(Table continued)
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TABLE V. (Continued)

o SU(2)  SU@) oV SU(2)  SU@)
Tru, g f_S*ysy,D;Tyes, + Hee. 126 T f 4 hgysyiDyThee, + Hec. 197 405
Tabc'uuadyudeyf—efﬂpySyiDyThcfp +H.c. 127 iTahC”f—%—adybhddpySY/lD/)Th('ep +H.ec. 198 406
Tt f_0ysy,D, Thep, + He. 128 TN S Py D T, + He 199 407
?ah(ﬂuudy“be/lf—df./YS}'uDleUEfp +H.e. 43 129 iTabC”f+aduihdeﬂpySYDDﬂTb(f“ +Hec. 200 408
Tabc#uadbubdf—dfﬂpYS}/vaTcefﬁ +H.ec. 44 130 lTabC”erathdeup}/SlePTbC€M +H.c. 201 409
Tabcﬂuadyudeyf—bfllpJ/SyuD/lTL'L‘f/) +H.c. 45 131 iTabCﬂf+adU/lhdevﬂ}/Sprinceﬂ +H.c. 202 410
T, 1, f g™ y572D, Tep,, + Hec, 46 132 TN ey 57, Dy Taey + . 411
Tabcﬂ”udﬂ”efyf—beleSV/lDuTcdfp +H.c. 47 133 iTubC”f+dgﬂyhedﬂl)%nDVTdbt‘/) +H.c. 412
7:"11176/4uadbubeﬂf_dfﬂﬂ},s},ﬂDbTcefﬂ + H.c. 48 134 iTahC”f#—deyjhedypySyuDiTabc/) 413
Tmu, @ uy* f_yf Pysy,D,T ep, + Hee. 49 135 T f 9 Py 57,D T by 414
Tabcﬂuadpude/tf—bfleSy/IDuTcefﬂ +H.ec. 50 136 iTabC”f+deyl{hedppySYPDﬂT“hfﬂ 415
Tabcﬂuadyubdf_df”'”}/S}/pDiTcef,, + H.c. 51 137 iTabc”quaduihbe[mySVvD/lpaTcdeﬂ 203 416
Taber uadyubdf—dfvﬂVSyﬂDp chfﬂ +H.ec. 52 138 iTabC”f+adﬂhdelmySVuD/l/mecey +H.c. 204 417
Tabcﬂuadﬂuefyf—dellp}%yuD/lTbvfﬂ +H.c. 139 iTub‘wfs.ﬂdyhadj/)ySyI/DlTdeﬂ +H.c. 205
Tabcﬂuadyubdf—dfypySy/)D/chefﬂ +H.c. 53 140 iTabCﬂfs,+ﬂuha[Mp7/57/lDuTbcdp +H.c. 206
Y:chﬂuadbubdf—dfl‘)YSyquTcefM +H.ec. 54 141 ﬂ:abcﬂfs.ﬁ»ﬂhadﬂpyﬁluDﬂTbcdp 207
Tah(ﬂMud”Mefyf_delpysy/lDbTbﬂfp + H.c. 142 iTabC”fs,JrWlhady/}J/Sy}.D/lTbc'dﬂ 208

Tabeu uaduude/lf—bf”p}’s}’yDiTcefp +H.c. 55 143 iTabC”fs_JrMhadyp}’s}’pD/lTbcdﬂ 209
TabcﬂMadyude”f_eﬂ”ﬂ}/sbe/lTb(;f/, + H.c. 144 iTabCﬂfs,+MhadprSVDD/lpoTbcd;t 210
Tabc"uad”ubdf_df,{pys}/pD,,Tcefﬂ + H.c. 56 145 iTabCMerdthedpayS}’uDllpaTabcy 418
Tabcﬂ”udﬂuefyf—fc’APYSVDDiTbcdp +H.c. 146 iTabc”vyf+adbiubepJ/57//1DpT€d¢’ﬂ 211 419
Tabc#Mad”uefbf_felﬂ}/Sj//lDbThcdp + H.c. 147 iTabCﬂVUf#»adyiubeﬂ}’Spr/iTcde/t 212 420
Tabc'ﬂuadﬂuefbf_feﬂ/l},syiD/)Tbcdb + H.c. 148 iT“bcﬂvyf—O—a‘MﬂubenyyiD/)Tcdeu 213 421
Tabcﬂuadyudeﬂf—ef/lp}/SyllDuTbc‘fl’ +H.ec. 149 iT”bCﬂVUf#»adv/ludep}%yﬂDﬂTbC@M +H.e. 214 422
T, u g f 57,0, Thep, + Hee, 150 iTHN L gy sy D The, + Heee 215 423
Tabeuy dvy eif f Pysy, D,T,.s, +Hec. 57 151 iTHNY f 0y ysy, D,Ty., +H.c. 216 424
Tabcﬂuudzxuddf_bfypysprchefﬂ + H.c. 58 152 iT“bcﬂvyfs.JﬁuAuad/)YSy/leTdeﬂ 217
TabcﬂLladyMef”f_deﬂp)/Sj/DD/{Tbcfl, + H.c. 153 iTabC”vbfs.-f—u/luadp}/SprﬂTb(?dﬂ 218

Tabcu uadbuddf—efMPVSyuDl Tbcfp +H.c. 154 iTabCﬂvny#&puadﬂyﬂ/ﬂDl’ Tdeﬂ 219
Tobaty e @ f_ S Pysy,D,Thops + Hc. 155 TV L Py 7Dy T ey 425
TabcﬂMaduude,,f_gflpys}’/leTbcfﬂ + H.c. 156 iTabC”vyf+depluedpySYpD/ITabc;t 426
Tl @ ugetf_ S PysyiD, Ther, + Hee. 157 iTHNY AU, 075730, T abey 427
TabcMuadbudeif—efﬂpySyiDprcfp + H.c. 158 igﬂﬂpTabco'f-Fadluo-f—beu/ITcdep + H.c. 220 428
Tabc,””ad”“cf wf=av51,D.Thepy + Hee. 159 ieﬂm?abﬁgf +ayof -aiTbcep + Hoc. 221 429
Tabm”ady“dellf—efupyspruTbCﬂ +H.c. 160 le”wlpTabwf+adubf—de/lﬂTbCeﬂ +H.e. 222 430
Tahcyuudy “deif—efppYSYpD/lTbcfy +Hec. 161 ieﬂuﬂﬂTahcﬂf+adyrrf_demecep +H.c. 223 431
Teber ”ady“ddf—efuﬂys}’/lDﬂTbch +H.. 162 ig”wlpTabwfs,Jrﬂtff—adMTbcdp +H.c. 224

T u, " uel P57, DiT beqp + Hoc. 163 i T f 4 f eiwiTavep + He. 432
Tabcﬂuadbuddf—efbpySYleThcfﬂ + H.c. 164 ieﬂﬂpTabCUf-Fad;whhe/lo‘T('de/} + H.c. 225 433
Tabcﬂuadpuddf—ef/lp}/SyquTbcfﬁ +H.c. 165 iglwipTabcgf+adﬂphdelaTbcep +Hec. 226 434
Tabcyuaduuef”f_felﬂyshDyTbcdp +H.c. 166 igﬂviﬂj“abc”f+adbGhdt’MTbcep + H.c. 227 435
Z‘abcﬂuadyud(iif—efﬂ/)YSY/)DyTbcfﬂ + H.c. 167 ie’w}w?abLl0f£.+ﬂyh(¢dﬂﬁTbc'dp +H.c. 228
TabCMuaduue/lf—deypySVvD/lThcfp +He. 168 ieubApTabcaf+deWhed/mTahcp + H.c. 436
7:ﬂabcﬂ”ad”’/’ef/lf—dequS7//1DpTbCf/A +H.ec. 169 ig!MpTabcﬂvaf+adv6ubeiTcdeﬂ 229 437
Tabcﬂuudyue‘mf—deu/)VSJ/pD/lTbcf/d +H.c. 170 ig’w/l/)Tabcuvof+adwudellTbc€ﬂ +H.c. 230 438
Tahcﬂ uadyuefﬂf—fe#pJ/S yuD/l Tbcd/) 171 ieﬂmp Tahcﬂv{;fs-‘*'l/ﬂuad/l Tbcd/’ 231

Tvtu, YU f_ P ysD T ey 172 1T N f X ez Tabep 439
Tab‘wLtdeﬂMedbf_af/lpj@j/bDATbCf[, + H.c. 173 TabCMeradMDerbeyiTcdeﬂ 232 440
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TABLE V. (Continued)

o SU(2)  SU@) oV SU(2)  SU@)
T U o’ ' y57,D, Ther, + Hec. 174 Tobenf T cden 233 441
Tabenyde uf 2 f_ 2ysy,D,T e, + Hee. 175 TP f o M f vd® Thoces 234 442
T“bwMde,,Mfdyf—gflp}’SUDuTabcp +H.c. 176 T”bc”eradedeeWTde 443
T uu, f_ o Pysy,D;T ey, 177 TP f ™ fd® i Ticen 444
T u" u* 10, Y5720y T apey + Hec. 178 T f o fin™ DT caey 235 445
Tabcﬂudeyue'ﬁf—fdup?/SprlTabCﬂ +H.c. 179 Tab(waradeereppD/l/JTcdey 236 446
Tabcﬂ”adyubdffdfpaVS}/prlaTce_fu +H.c. 59 180 TabcﬂeradyberddpDMTbcep 237 447
Tabery d”ude’lf_eff'”ysprm,Tbﬁfﬂ + H.c. 131 Tahc”fwduﬂfme/DypTbce/l 448
Ty, uy @ hysy,D;T 4of, + H.c. 60 182 TPt f P f o d® Dy Tcey 449
Fabeny d. R 75y, DT opy + Hec. 61 183 iTaonf dvf g T, 238 450
Tabesy, 0, oy DT gy + Hec, 62 184 iTwanf, i g, T, 239 451
Tebery, . W hy!ysy,D,Teop, + Hee. 63 185 T f o fs' Toear + He. 240

Tabery, d Wy h I ysy, DT qp, + Hec. 64 186 Tebenf i T peay 241

Tabcuu d uhevh f/lpySY/lD Tcdfp 4+ Hec. 65 187 Tabcﬂf_*_adﬂyf&_*_lpDy,lTbcdp + H.c. 242

Tabcﬂu d ub‘”h 14 pYSYAD Tcdfu + H.c. 66 138 TabchJradex.JrulepTbcdﬂ 243

Tabeny, d ude”hbﬂ/’ySy,lD Tcesp, +Hec. 67 189 iT“”””f+ad””fs,+’1”0,,,1Tbcd/, + H.c. 244

Tabesy, 0 h,Wysy, Dy Ty, + Hec, 190 Trf, 2 fo o o 245

Tabery, d wa®h, Frysy,D, Tyep, + Hee. 191 Tabc”fs,+Mfs.+u/1Tabc,4 246

Tabqlu d I/tdeyhef p)/SJ/,leTbcf,/ + H.c. 192 Tabc”fs‘ﬁ»ybfs#lprlTabcp 247

Taber Mad"ube’lhdf /151Dyl e + Hee. 68 193 T4 f s fs " Do T abey 248

Ty, Wuy e hd*ysy,D,T cor, + Hec. 69 194 Tt f s 0,T apey 249
T“bcﬂuadyubd/’ldf””'}/slepTcefy + H.c. 70 195 iTabc”f+deﬂuf+ed/l/)5MTabcp 452
Tabcﬂ”adb“bdhdfu/)VSV/lD/)Tcefu +Hec. 71 196 Tabcﬂuadﬂubw)(+chd€fD 250 453
T u ut* hg,ysy,D;Tyer, + Hec. 197 T u, ™ up ! Taep 251 454
Tbru, @ u,*hy! Pysy,D;T cop, + Hec. 72 198 Tru,? o,y g Toop, + Hee. 252 455
T u, W u,hy! P ysy,D,T cor, + Hec. 73 199 T u,® uy @y o' Tegpy + Hee. 253 456
T“bcﬂuadﬂuef”hde’lf’ySyﬁDbTbcfﬂ + H.c. 200 Tabcﬂuad”“beuﬂhdchefp +H.c. 254 457
Tabeny dvy, eip 2757,DuT ooy + Hee. 74 201 T“b""uad,,ud“)(erche_fy 255 458
Tabcuu efphf /’Lp}/SYI/D/lThLd/} +Hec. 202 TabcMuadvudeM+bj.Tcefy 256 459
T u, T ysy,D,Tyeq, + Hoc. 203 T u, g " Toegy 257 460
T u,*uy b ysy,D,They, + Hee. 204 T4 u yug®y e’ Thep, + Hee. 461
TP u, ™y S ysy,D,Ter, + Hec. 205 T%u, % ug 1 o' Thep, + Hee. 462
T“bc"uad”ud‘%hbf,,pyﬁng ceru + HoC. 75 206 Tabc”uad””deuﬂﬂefTbcfy +H.c. 463
T4 u, ®uel b, *ysy,D;Tyer, + Hee. 207 T¥u,d uTy 4o Theps 464
T U, @ u g Sy 573D, T e, + He. 208 T%u, Y u 1 s ae Thefs 465
Tabcyuady eih f ?y57,D,Tpep, + Hec. 209 Tﬂbtﬂu dvyef HrdeThefu 466
Tebery, ™ u st n, . L1570 Thep, + Hee. 210 T u, uy  Theq, + Hee. 467
Tk u, 2 ut b 275y, D) T e, + Hec. 211 T u, ™ u o Tbedy 468
T u, " uy*h, P ysy,D;Tpesu + Hee. 212 T U o ) o’ Thep 469
T“"C/‘uad”ude’lhef/’ySny/,Tbcﬂ, + H.c. 213 Tabcﬂudeuuedu)(wabcfu 470
T u,®ug*h, 1 ysy,D,Thes, + Hec. 214 T ut,u 1 s faT abes 471
Tk u, Wul by, ysy,DiThep, + Hec. 215 Tabc”uadyubd)(Jrchwleefu 258 472
Tah(ﬂudeﬂ ufdbhE_flp}/SvalTabCp +H.c. 216 Tabc””u Up- )(erfDMthfﬂ +H.c. 259 473
Tberye, ul 2 hy ;#ysy,D, T ape, + Hec. 217 T, @ u gy "Dy T oy 260 474
Toberydery S h 0, Pysy,D,T apey + Hee. 218 Taber uad"udd)@ref D,;Ty.s, +He. 475
Taberydery S0, Pysy,DiT apey + Heoc. 219 T u, " uTy 4Dy Thepy 476
Tt u, ™ uyhy*oysy,D e T ey + Hoc. 76 220 TP u, @ uty oDy Theay 477
Ty, W uy, hy7oysy,D, o T ory + Hec. 71 221 Ty’ Dy Thery 478
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o SU(2)  SU@) oV SU(2)  SU@)
Tabcﬂ uadyubdhdfﬂo—J/SprwlaTcefu + H.c. 78 222 Tabc””adﬂubeb)(+.s T(rdeu 261 479
T‘”’C/‘uad”ude’lhefﬁ"y5vaip6Tbcfﬂ + H.c. 223 Taber uad"ube,j;@hsTcdeﬂ 262 480
T u, Wy h 77y sy,D, e Thep, + Hec. 224 T u, gy s s Thee 263 481
TP u, % uyh,777ysy,D,5 The gy + Hec. 225 T u, ™ g x4 Theew 264 482
TP u®u  hy Py 5,0 e T apen + Heoc. 226 T u, " g o s Toeey 265 483
- Tabc o f —d’ po-Tcefa +H.c. 79 227 Taben Mdeu“edy)( vsLabew 484
SﬂMﬂTabC U, d vUa Af b cefa + H.c. 80 228 Tabcpudevu edvX +, sTabcy 435
f’”/’T”bC u,ugf o f 2 Thero +Hee. 229 Tabery vy, ey, sDuiT caep 266 486
T, ut f bep °T a7 + Hoc. 81 230 T u, % uyy  DyiToeen 267 487
eﬂ”ﬂf’T“b‘ ula d ub f_. ipTdefg + H.c. 82 231 T“b""ud""’uedl;”,SDMTabcﬂ 488
T, ut f dep TW, +H.c. 232 Tebenf Wy rs7,D;iTheey + Hee. 268 489
T u,uyf g1, T s + Hee. 83 233 T b, %oy gys7uD3T ey + Hec. 269 490
e T u,duyee f_ T ass + Hee. 84 234 T u, Ny ys7,D, Thee, + Hee. 270 491
gﬂ”ﬂf’T“b‘ ula 4 uet,f_ m, Tyeas + H.c. 235 8””’1/’T“b"”f_ad,,,1;(+deTb(,ep + H.c. 271 492
e"””T“”” gy upf g 15T cerp + Hec. 85 236 T u, N oy a Theep + Hec. 272 493
g Tabe uad ug®f-p! 1, Teers + He. 86 237 TNV 0 T edy 273 494
8"”’1/’T“"‘ wlta g f o 1y Toess + Hee. 238 T“”"”V”VU;(ﬂTabw 274 495
gt abe Mad g f - AaTbL‘fp +H.c. 239 TabC”f+ X+6°T cder 275 496
ghvip Tabe ua U porpTeaso + Hee. 87 240 iTf 0 o sd Theew + Hec 276 497
E”MPTM’C Ma U f _gerpThess + Hec. 241 T fo 0 a" Thea 277
Tt I f o Ty + e, 242 iTNRE T, 498
S”VA”T“bC ude uJ f_ —adp” Tpero + H.oc. 243 iTeberf. 4 WX Theaw 278 499
MMpTabL l/l yUe /If fdp ub(,‘a+H-C- 244 iT“bcﬂfs.Jruy)(Jr.sTabcv 279

eﬂ”/’T””” u d”ud N ipTbero + H.c. 245 T“”C/‘;”ad;(erETcdw 280 500
e"”"T“bc u® u, o f . ipTbeso + Hee. 246 T“b“/‘;(+ad;(+deTbceM 281 501
el“’ﬂf’T””” u u, o f_ adapTbess +H.C. 247 T“bc/‘;(+de;(+ngahcﬂ 502
ghio Tabc wUa“ul yf e Theas + Hee. 248 Ty % s 5T bedn 282 503
”W’T“b‘ uad uy, ,lhdfp Tcef(, + H.c. 88 249 T“bcﬂ;(%s;(%sTabw 283 504
é”M”Tabc wttg® g yhy 0T oy + Hee. 89 250 iT u, " u,y_ T ysy,D;T epy + Hec. 284 505
8"”‘/’T“b‘ ua" uy* ,lh °Tpess + Hec. 251 iT u, @y, ty_Tysy,D, Teepu +Hec. 285 506
eywl/)Tabc”uad u f/lhdep Tbcfﬁ + H.c. 252 l‘TahC/ludduud - bfYSYyD/ITcef/t + H.c. 286 507
T, ul h e, Thegs + Hoc. 253 T u, " uyy_Sysy,D;Tper, + Hee. 508
ghvip Tabe ua‘l uphy’ 15T s, + Hee. 90 254 T u, " uyy_ysy;D,Tyer, + Hec. 509
e”””T“”” w4 uyn,t 20T berp +H.C. 255 iTabery dvyely, ae?s7vD;Tpesy + Hec. 510
Taber f -ad,,”f_b AT cder 91 256 iTe e udevyu Sy iysy,DiT apey + Hee. 511
Taberf WA f €T caen 92 257 iTabery d"ud ;( sV57uD;Thee, +Hee. 287 512
T“"Cﬂf_adﬂ”f_deb’lTbm1 93 258 le”’“’lf’T“bC u, ub € X dfTLLf/, + H.c. 288 513
T“bc"f_ad”f_d"wacd 94 259 g"“ﬂT“b‘ w,?ugl oy Tcejp 289 514
T“”C/‘f_ad”f_demeceﬂ 95 260 ze/‘”’V’T"bC ua UG e T,,Lfﬂ + H.c. 515
Tabwf—deubf—edblTabci 261 lgﬂﬂpTabC Ug U IU( de Tbcfp 516
Tabcﬂf—demf—edMTabc,u 262 le”M/)TabL Lt fﬂ)( deabcp 517
T“b"”f_a",,”f_b”/‘DMTcde/, 96 263 ze”'”l/’T“b‘ u, ud " =sTbeep 290 518
TN 6 DipT caey 97 264 iTeber f_adﬂ —i*Thee, + Hee. 291 519
T“"‘”f_ad,,”f_d””DMTba,p 98 265 iT<tp, d v _beTcdw 292 520
T“b"ﬂf_a‘Mf_dﬁ’”l’DbﬂTbcd 99 266 iT<rp, d VY —dTheey + Hoc. 293 521
Tabc#f—adb/lf—del./ﬂD/{/)TbCeﬂ 100 267 i Taben hde Y oiTabes 322
Tabcﬂf—deubf—edjpDMTabcp 268 lTabC”hady X—-b DMTcdeM 294 523
T“b"”f,d"”'{f,gd,/’D,lp T apey 269 iT®kp, @y D, Tpeen +H.c. 295 524
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TABLE V. (Continued)

o SU(2)  SU@) oV SU(2)  SU@)
iTabenf_ 4 vf 6, T 101 270 iTebr 4y DT apey 525
l«Tabwf_adﬂy fou0,T beep 102 271 iTaber had,,” _ T hear 296 526
jTabeu f_de”v Foud’0,, T by 272 iTHh, Wy DTy, A 297 527
Y:abcu hadﬂu Fp T oues + Hee. 103 273 iTahC” AV deu 298 528
?“b"”hud,,”f_dey'lTbm +He. 104 274 iT”b””uad”V,,;(_deTbceﬂ +Hec. 299 529
W B4, Tpees + He. 105 275 T U Ly eaT apes 530
Tabcﬂhde”yf_()dy/lTabwl +He. 276 iTabery, d”V,,)(_ T pedy 300 531
Tt v f % Dy T ge, + Hee. 106 271 Tobenf Py versruD;iT ey 301 532
T R f 4, DT e 107 278 Tabenf, ‘M;( 47570, o, +Hee. 302 533
Tebuh, ¥ gDy T e, + Hee. 108 279 T fo My o rsyuDiT ey 303
Tabcﬂhgdldf—deprM Tbcep + H.c. 109 280 Tab(wardeM)(—edySyuDl Tabc;/ 534
Tabp 2 f_ e PD, Thep, + Hee. 110 281 Tabenf @y v57,D;T beay 304 535
TwbHpe VDT ey + Hec. 282 Teberfs x_ vs1uDiTapey 305
Tabc”hdeﬂf—edupl)lﬂ Tabcu 283 gﬂblpTabCMf+aduﬂ—beTcd€ﬂ 306 236
i_T"b"”ha"”"f_d“/’aMTbm +H.c. 111 284 gﬂ”’lf’Z_““b"},fﬂ,"M;(_deTbm, +H.c. 307 537
b, e T g 112 285 TV, Thedy 308
Tah(ﬂhadwlhbeuﬂTcdey 113 286 EﬂyﬂpTah(ﬂerdeuM—L‘dTabCP 538
Tabcuy, d vy e A JvAp Tabc d
;abcyzadili:d) : 7]:1766/1 i i;‘- ;2; iﬂblp ;ab6”;+u UM_,;"Tde/) ;?3 >
d vil been u) s AviX =5t abep
Fabep hde YR Taper 289 Tabeny  dy e den 311 540
TabcuhdewlhedMTubcﬂ 290 Tabcﬂ){—ad)(—de Theen 541
Taberh,d Vb, DT g, 116 291 Tebky 9y oiT aben 542
Tabc#hadyllhbeprﬂ/)Tch‘ﬂ 117 292 Tﬂbfﬂ){_udx_.s Tb(;dﬂ 312 543
T h,  hy™ Dy Tyee, 118 293 TP (F Y FL, )T apes + Hee. 313 544
Tabcﬂhadu/lhdepr/{prceﬂ 119 204 Taber(F Y F T aben + Hoc. 314 545
TR, By Dy T e, 295 Tebeu(F,"F )D MTuth +H.c. 315 546
Tabeupdevip  p DT apes 296 Taber(F, W F1,”)D;,T ypey + Hec. 316 547
Tabeup dvip, ero DypoT caen 120 297 Tabet (yy\T, beu 317 548
Tt @y 20D T, 121 298 T det yT yp, + H.c. 318

TABLE VI.  Terms in the O(p?) meson-octet-decuplet and zNA chiral Lagrangians, where P,(l ¥ is defined in Egs. (64) and (66). For
the SU(2) case, the form needs to be changed; see the sentences around Eq. (67).

N.3) N;3)

P SU(2) SU(3) P} SU(2) SU(3)
e B, up u u” T g parow 1 1 P B uy Sy sy, DT g cars 36
€ B u, " u, f " T anefou 2 2 eachaduefﬂf—be”ySnyuTA,n,cdfﬂ 37
€ B u,*u, " u, ﬂTA ndfov 3 e B U 4 ysy,DT g g cars 38
€ B up u S u T a naro 3 4 €Y B uIf P ysy,DiT ancasu 39
e B, up ug’ jue” Ty crow 5 € B uy by sy, DT g gef 15 40
€ B up ug™ u 9, Ty ero 6 € B, uy hy™ysy, DT a pcefs 16 41
€ B, u, uy M, W Ancfon 7 €abCBadee”hefM}’57uDuTA,n.cd_fA 42
P B, upu ur Ty cag 8 €2 B, uy h Sy sy, D, T g o car 43
€ B 4y, tu, f”ufq T poncdg 9 e B Ay, fo o T A ndess 17 44
P B uy u S ugd Ty y g 10 e e B e, f ol T ancefs 18 45
€ B, uy u I ug” DT et 4 11 e e B e, fo o T ancars 46
€ B, up u S u, D,y Ty aron 5 12 e e B el f poiTancass 47

(Table continued)
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TABLE VI. (Continued)

P SU(2) SU(3) P SU(2) SU(3)
€ B, uy u S u Dy Ta yato 13 P BANHF 1 Ty cden 19 43
€ B, upu S u, "D ;T yaron 6 14 i€P B, IV f %6, T p y cden 20 49
eabCBad”be” ”dfy”‘egADﬂuTA,n,Cfgl 15 ieachaderbewucfﬂTAvn-defv 21 30
€ B, up ug u, DTy ero 16 i€P B f M ug! T a s 22 31
€ B,y ug" u, "D ;T a o 17 i€P B f 1, u T g cags 52
€Y B, up u, S up DT oy cag: 18 i€ B f 0, T cap 33
e B,y uS up Dy Ty cag 19 i€ B, f 4 u* DT a ey 23 54
€ B upu up Dy Ty cag 20 i€ B, f 4 ug DT o pcefy 24 55
ie“bCBadub"”ucf’“udg’lchA,Mfgﬂ 7 21 i€abCBudf+beW”eﬂDﬂ/lTA.n.cdfu 56
ieabCBad”beﬂucfbueglgﬂbTA,n,dfg/l 8 22 ieabCBaderef”yubelD/MTA,nﬁdfb 57
ie“bCBadube”qu”ueg’laMTA,,,,dfgy 23 €abCBadf+be’"'uc'fAUpDTA.n¢def'/1 25 38
i€ B, up u g 1,6, T p oo 24 € B f p U6, T a pcer 26 59
ie“chadub"”udf"ugg'laﬂATA.mfg,, 25 ieabCBadfs,+MDuheﬂTA,n,Cdeu 27

i€ B, up u S u %6, T p o caga 26 i€PB,Af s #upD T a g cdew 28

i€ B, up u S ur 6, T gy cag 27 € BAf s U0, Ty cder 29

€ B, uy f_ S y5y, DT o e 9 28 e B, f 1y 1,0, T pcap 60
e B uy f_ Sy sy, DT gy der 10 29 € B f 11"y 0,, T cap 6l
eabCBad”be”ffchyS YI,DATA,n.defM 11 30 eabCBadube”){+¢?'fTA.n»df-’f'M 30 62
e B up f_ "y sy, DT a pcep 12 31 € By y g T ceru 31 63
€ B uy f_ " ysy,D, T o cep 13 32 € B up,y I T pcagu 64
eabCBadubeﬂf—dfwysYDDATA.nA,cefﬂ 14 33 eabCBad“efM)@rbeTA,'LcdfM 65
e B uy Sy sy, DT gy cap 34 e B up 'y T an.cden 32 66
e B up f_ Sy sy, DT g ncap 35 i€’ B, "V' 5 5T s ncdey 33 67

TABLE VII.  Terms in the O(p*) meson-octet-decuplet and zZNA chiral Lagrangians, where Plef 4 s defined in Eqgs. (64) and (66).
For the SU(2) case, the form needs to be changed; see the sentences around Eq. (67).

(V) SU(2)  SU(3) () SU(2)  SU3)
e“b”Badube”ucfﬂud-"”ue“ys}/bTA,,,ﬁfgh,l 1 1 GabCBathe”V”f—cf/?/shTA,n,deﬂ 78 322
€achadubeﬂucf;tudgyuehAyS}/ﬂTA,n.fng 2 2 euthadube”vbf—cfux}/SnyA,n.def/l 79 323
e“bCBadub“"ucfﬂue””ufMy5y,TA_,,4’dgh,1 3 eabCBadubeﬂv”f—cfbl}/SleA.n,defM 80 324
€“bcl_9adub“” u(,.fﬂueg”ugmySnyA_nqdfM 4 €abCBad“be”vﬂf—dfM}’57pTA,n.cef/l 81 325
e B, Ay ut u®uysy,Tanarm 5 e B uy N ! rsvu T ancers 82 326
€beB Ay, o ucf'“udgﬂuehAySyuTA,n'fgh,l 3 6 €”bCBadube”V”f—df/?/SYﬂTA.n.cefA 83 327
eab(rBad”beﬂ”cfy”dgu”eh/l?’shTA,n.fghu 7 eabcéad”beﬂvyf—dfv/l%“TAvn-CefM 84 328
e”b”Baduh”‘ucf”udgyufMﬁnTA,n,ggM 4 8 GabCBadube”Vﬂf—efMYs}’uTA,n.cdf/l 329
P B up u T g u "y sy, T g oo 5 9 e B uy N rsy T ancar 330
Eabl"BaduhEMLtcfbudgluehyyﬁ/pTA,n.fghzl 10 eabCBaduheﬂvyf—efbl}/SyyTA,n,ca’fA 331
€ B up u T ug"u," ysvaTap pony 11 "B, up "V S 1 r5vaT ancdsu 332
eab”Badub“’”ucf”udgiuehyysy},TAv,,,fgh,l 6 12 eabCBadMEfMVﬂf—beUlys}/bTAJI,Cdf/’L 333
€ B up u T ugu," ysyiT an pomy 7 13 e B uTIN [0 vsv, T an cara 334
€ B uy, ™ u T ug" u" vy, Tan pony 14 e B NV o vsvuTan.capa 335
e B uy u I ugu," v5v, T a n fonn 15 e B uTENY 0 y5¥iT ancagu 336
"B,y u S u?,u "y sy, T a nagna 16 e B, uyN b Sy sy, T s 85 337
€ B uy Hucl u 9 ug"ysy, T a g 17 e B uy™N by ysy,Tapcef 86 338
gabﬂéadubeﬂucfyuegﬂ MQMJ/S}/DTA,n,dfM 18 6ab€deM}7e”Vldl/lfﬁ//l}/S}/’/TA4<,’1-Cdf7L 339
€achad”beﬂ“cfb”eg;tuyMYSYATA,n-dfhv 19 ‘C’abCBad"‘EfﬂvﬂhbeM}/SJ/UTAJls(f'df/l 340
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TABLE VII. (Continued)

4 4
PV SUQR)  SU@3) P SUR)  SU®3)
€ B, uy u S u? u"y sy, Ty naga 20 e B Af L f -t 1D, T A ndero 87 341
each d eﬂ“ fbu g MfMYSleA n,dghy 21 gﬂﬂpeabcBadf—be;u/f—efigDpTA n,cdfo 342
€ach upu, vy u, yuqm}’sh TA.n:dfh/l 22 g;wﬂ/f€achadhbe”af_chDpTA.n:d,efg - o
Eazvl}ad”bwucfbueguug:ZySleA,n,dfhy 23 S”WG‘Wl_gadhbe,lgf—dprDpTA.n.cefo 89 344
e C?adubeﬂucfbuegﬂuf AySyﬂTA.n,dghu 24 gﬂ”ﬂgabc€adhbeﬂﬂf—efMD/)TA.n,cdf(r 345
eabct_?adubeﬂ ucf.yueglughﬂySvaA,n.dfhl 25 guulpeach dhef Uf bewlD TA ncdfo 346
€abCBaduhE”ucfbueglughﬂySYATA.n,dfhb 26 ab¢ df+be;w s ud 757/1/TA n,efgi 90 347
€abCBadube”u(rfuuegﬂughnyyuTA.n,dfh/l 27 leachadf+b n cfﬂud ySY/lTA,n,efqu 91 348
€abc€adubeﬂ ucfyueg/1 ughb}/Sy/lTA,n,d_fhy 28 igahcgaderbeﬂyucf‘ﬂ ueyAYSyb TA.n,dng 92 349
€abc?adube”ucfb l"eg/1 ughﬂ/Sy;t TA.n,dfhu 29 leabc@qdf_*_be/w ucfyueglyS}/ﬂ TA,n.dfgu 93 350
eam?adube” ”cff’Me'qlughﬂshTA.n,dfhy 30 ieabc€adf+be’wuc'fﬂu_fglyi}/uTA,n.a'egA 94 351
€alb)6€ajuheﬂ udfﬂuegyuijYSyuTA,n,cgh/l 31 l€a1:‘€ajf+be‘ubucjfufglySy/lTA,n,degp 95 352
eB, wp g’ w57, T a pcpna 32 BB AL u U ysy T anerg 96 353
€abLl_gaduheﬂudfuuegyugMySyflTA,n.cfhb 33 ab¢ df be;w i Ug ;4757//1TA n.efqu 97 354
€“b"1_9ad”be”MdfﬂughyuhgﬂyshTA,n,ce_fA 34 l€ab‘1_9adf+b ueug?3ysYu T aneron 98 355
GHZleajube”“d'fyue‘qﬂM/‘Zj}’s}’uTA,n.cghz 35 leazcl_gajf+be”” f u S ysvuTandrg 356
€abcl_9ad“be” udj:yuegyufhiyi}/lTA.n,(:ghu 36 “ch df oM ; u?¥sviT anarg 357
€ By ug u It ug"ysy T ancrna 37 B M ud w0y sy T anarg 99 358
€abCBadube”udfbueg,:ufhllyS}/ﬂTA n.cghi 38 leachadf+be”” cﬂuf }'57liTA ndeg 100 359

RING fu -,
P B up ug™ u I u My syaT g cgnu 39 ieahCBaderbe’wucfAuf'(/ﬂySleA.nde(/u 101 360
(:‘aZC?ajube” MdfyueybungYS}/ﬂTA.n,cfhl 40 ieazcéaijrbe’wuc'ﬂufg,}l}/SyﬂTA,n,degv 102 361
€ab6€adubeﬂudfyueg;ugh ySy/lTA,n.cfhﬂ 41 leabc€adf+beﬂbudfyueg/lySJ/yTA,n.cfg/l 362
e B, uy uyu, ’4/ 5YuT ancom 42 1B, Fap™ug’ ™ ysy,Tancro 363
€ B, uy ¥ ug u, M u, ,,757,4TA nefhi 43 i€P By ug’ sy, Tap e 364
e B uyu, o ug "y sy, Ty cam 44 i€ B, f 4 ug’ jur?ysy,Tanceq 365
eabcéaduheﬂuefﬂ ufgbughl}% y/lTA,n.cdhl/ 45 ieabcéadf+belw udjllueg//]/SYyTA n,cfgi 366
eabcl}ad”be”uef.;tughuuthySVyTA,n.cde 46 iE“bC{}adfﬁe”"udf u sV Tancro 367
eabCBaduhEMuefbufg,,ughl}/SyuTA,n,cdhzl 47 ieabCBaderbe”yudfluegﬂ/SyllTA,n,cfgu 368
€abCBadubeﬂuefuufg u(/hﬂ}/SyiTA n,cdhv 48 ieabCBadf-%—beﬂbudfﬂufg VSnyA n,cegl 369
ue M " Mces
eachad”be”Mefuufg’lugh;,?s%TA,n.cdhz 49 i€ahcBadf+be’wMdf’lu_fgﬂVS}’ATA,n.cegu 370
eachadubeM uefyufglugh,,757/xTA,n,cdhl 50 igabCBaderbe’wudf/luf'q,quyMTA,n,cegv 371
€abCBaduheﬂuefb ufg/lughnyy/lTA.n,cdhﬂ 51 ieabCBadf-%—helw uefy ufglySyp TA.n,cdg/l 372
eabﬂéadubeﬂucfyudgiuehPYSVﬂDMTAA,n.fghp 8 52 ieabcl?adfwe””Me'fﬂ”f'MJ’sYzTA,n,cdgu 373
€abc€aduhe”ucfb udgiuehpySVﬂDvaA,n,fgh/l 9 53 ieabcéadf+beﬂb uef/1 ungySyuTA.n,cdgxl 374
€achadubeﬂucfuudgiuehpySyﬂDip TA.n,f‘th/ 54 ieathaderbem/ uef/l ufgnyleA.nAL'd.(/u 375
eabﬂéadubeﬂ u(?f_yudy/lueh/)J/SVvD/MTAA,n.fghp 10 55 ieabc€adf+be’wue_'ﬂufgﬂ/SyﬂTA,n,cdgv 376
€aZC€a3uheﬂucfbudgjue:pySVprpTA,n,fghﬂ 11 56 leal;c€a:f+be‘ubufg;tugijSyuTA,n.cdeﬂ 371
Gabtgadubeﬂ ucfbudgluelpySyuDﬂpTA.mfghy 12 57 lgabcéaderbmyufgﬁtugf yS}//lTA.nA,cdeb 378
eabﬂl}ad”be”ucfyudgiuehw75VADﬂyTAA,n.fghp 13 58 ze“h‘l_Sadf+be””uf-‘/ ugf/)lLySyuTA.nA,cdeu 379
e L?a ubeﬂucf.uudg U /)ySYADﬂ/)TA‘n,fghU 59 leab(ygadf-%—e‘fvlwubeﬂucg }/SYUTA.n,dfgﬂ 380
€aZC€ajuhEM ucfbudgjue:pySVADupTA.mfglm 14 60 leabc€adf+ejﬂb Upep ucg?/S y/ITA,n,dfgu 381
eabc?adubeﬂ“cfyudgiuelpySYpDﬂu TA.n,fgh/l 61 leabc§adf+cfﬂyube/x udyinYDTA,n,Cfgﬂ 382
eabﬂf_gadubeﬂucfyudgiuehw75prMTA¢n.fghy 62 16“;I_Badf+ef””ubeyudg/175hTA,n.c_fgy 383
e L?a ubeﬂuc‘fiuudg Ue pySprulTA,n.f(/hu 63 e L?a f+gf”yub6ﬂufg ySvaA,n.cdgA 384
€abL l_gaduheﬂ”tcfbueg/1 ufhﬂYSnyu/lTA,nA,dghp 64 leabcgaderefﬂb Upey Mfg)LySy/lTA,n.cdgu 385
gabcgadubwu(?fyue'ql”tfhp}/SyﬂDvaA,n.dghl 05 j ach df L)fﬂyub AucgyJ/S}/vTA,n,dfgl 386
€abCBadubeﬂu(rfuueg/lufhpyiyuDlpTA.n,dghu 66 ach df eflwube u 'gMySleA,n.dfgu 387
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TABLE VII. (Continued)

P SU(2)  SU(3) P SU@2)  SU3)
€achadube;tM€fyuegﬂth/)},sy/lDMUTA.n.dghp 67 icabe B df ef;wub Aucgu,s},MTAnde 388
€abCBadube”“(:fuuegﬂ “fhpYSHDW)TA.n,dghu 68 ie?’cB df eflluube U, yVSYyTA ncfol 389
e B dy, hy Sy, 9 ufhpys 72D, T s g 69 b B @ f+ef;w Uy ity 9,757 T A ncso 390
€ab€Badube”ucfbueg/lughPJ/SYﬂDMTA,n,dfhp 70 i€abcBadf+ef‘ljyuhgiud9ﬂ/57ﬂTA,n,cfgu 391
€Y B uy u S u, " u) 0 ysy,D T anasni 71 ieabCBaderefﬂbubelufg”}/ﬁvaA,n.cdgl 392
€”bcl_9adu,,e/‘ ucf’“ueglugh/’ySy”D,lﬂTAﬂ.dth 72 i€abCBadf+eﬂw“be'lufg,,}’shTA,n,cdgp 393
€achad”be”“cfu”egﬂ“gh/)?’SVuDMTA.n,dfhp 73 ieahcgadfvfflw“bej”.fg/IYSyMTAﬂA,cd!JV 394
€ B up*u S u, gy sy, Dy, T anapn 74 i€ By f MM uy g v57, T amcaga 395
e B dy, ehy Sy, 9 uyhpySJ/vD/lpTA,n,dfhﬂ 75 icabc B af ef””ubg,, ugg/lysy&TA.n,cdfb 396
Gabcéad”be””cfyue‘q/l”gh/)VS}’/lDﬂuTA,n,dfhﬂ 76 igabCBaderbe’w”cﬂudgp}/SyﬂDMTA-mEfyﬂ 103 397
e B, uy M u S u S u 0 ysy Dy Taagpny 7 i€ B, f p u ug”ysy,DypTaneson 104 398
e B up* u L uuy"ysyiD T napm 78 i€ By f 1% uc ugysy,DipTanerow 105 399
e B uy* ul u,uy"ysy,D, T g nagna 79 i€ B, f oy u S ug"ysy,DypTapef 106 400
€ B up u S u, gy sy, DT g apm 80 i€” B f oy ucl ug®ysy, DT ameso 107 401
€ B, up u S u uysy,DaT s arg 81 i€ B, f p u S u sy, DT anargp 108 402
€D Buy ug u,u "y sy, DT o g egnp 82 i€ B f " u u,9ysy,DyyT oy ag 403
e B, uy  ug" u, S ug"ysy, Dy, T a y cona 83 i€ B, f " u u,ys5y,D;,Tanapo 109 404
P By upHug u S ugysy, Do, Tancon 84 i€ By 1% uc ue?ys1aDyp Tandrgw 110 405
By uy ug u, us"ysyaD T an.conp 85 i€ B, f 15 ue" 57y DT anapgw 406
e B uy®ug " u, S uysy, Dy Tancgn 86 i€’ B, f v ugysyuDiaT an.dego 111 407
e By ug u, S ug "y sy,D 0T g con 87 i€P B, f " u Sty sy, Dy, T g ega 112 408
Eabﬂéadube” ”d'f Duey/lughpyﬁy,qu/lTA.nA,cfhﬂ 88 ieabcéadf +be'w“c‘ﬂ“/‘ngSVMDAﬂTA-mdegv 113 409
e B uy *ug " u S ug"ysy, Dy T a e 89 ie” B, f 5™ ug 511Dy T an.degu 114 410
e B uy ug " u, w5y, DT g erny 90 ie“? B, f 1y u uysy, DT a n degy 115 411
e B, uy  ug u, 9 u 0 ysy,D,,T s e i 91 i€ B,Af My u ﬂ)’SYuTA n.defi 116
By uy ug u, uy"ysy,03,T pmcpiy 92 i€ By fs M upuu*Ys1AT a ndess 117

€Y Buy ¥ ug u, u,"ysy,D,,T an e iy 93 i€ B f M up u”d Y51, ancefs 118

€ B, up ug u, S u, "y sy, D, T a e iy 94 i€P B f o My ug™ysyaT apceps 119
€“b€Badub"'” uef”uf-‘l’iughﬂys}/ﬂDMTA,,,_Cd;,p 95 ieahCBadfs, ubdud AyiyﬂTA n,cefv 120

e B uy™u up ugysy,DypTa n can 96 i€ By fo #up ul Y5y, DT g maety 121

€ B up u S upu, "y sy, D, T a ncany 97 i€ B,Af s uputPysyiDy,T andess 122

B, uy™u uguy"ysy, DT a pcany 98 i€ By fs " up g 51, DisT ancesy 123

"By upu, ugu)"ysy,DypTancan 99 i€ By fy "y ugPysruDapTancess 124

€D Buyu S up S u "y sy, DT gy cany 100 i€ B,Af s M upugPysy; Dy, T a ncess 125

€ B uy™u us” ugysy, D Tan cani 101 i€ B, f 1y g 1,y sy, DT ancrop 412
e B uy ™ u up ugysy, DT an can 102 i€ By f 1" ug" Y51, DupT an.cron 413
Sﬂuweabcl—;adubeﬂucfuudglueho—DﬂTAA,n.f,(}ha 15 103 ieabcéaderbe’wudﬂue!]pyﬂ/MDlﬂTA-nva!Jb 414
e””f’eabCBadu,,eMucfyudg"uehﬂD,,TA,n,fgh(, 104 i€abCBadf+beW”dﬂ“eg/JVshDupTA,n.cfgy 415
gmpeabcl?adubeu“cf wUa® 1ty ;DT ap epio 105 ieabcl:g S +beﬂy”df_l”egp7'57pDMTA.mcf'gv 416
e””"’eabCBaduheMquyu gjufh"D/,TA,,,.dgh(, 106 i€abCBadf+be”yud”“fngsYﬂDmTA,n.cegp 417
e e B et u 2 u DTy e 107 i€P B f " ug™ upPysy,DypT anceg 418
e B uy yut juug" DT o g agno 108 i€ By fyp g g ysy,Dip T amceq 419
8””ﬂp€achadub U, / Jud /Iuhq °D TAndeg 109 ieahcBadf+bewudﬂufgﬂ7/57/1DﬂpTA,n.cegu 420
gt eabe B dy, ¢ ,Mcf ud up /1DpTA,,,,dghLT 110 ieabCBade;e”y”dﬂufgp}’sYpDMTA,n.cegu 421
S”MPGabEBadube”MdfuuegﬂuchD/,TA’n.cghg 111 ieabcéadf+beﬂbuefllungVSyuDMTA,n.cdg/) 422
e e B e g u " DT o e 112 i€ B f b u upysy, Dy, T a ycdg 423
ey”ﬂf’eabCBudu,,eMuefyufglugh"Dl,TA’n‘cdh” 113 i€abCBadf+he”D”eﬂ”ngVS}’yDApTA,n.cdgu 424
S”VA”G”bCBadub"”ugfyuf-""ugh/lD/,TA_,,iycth 114 ieabCBaderbelwue'ﬂufngSY/lDW)TA.nﬁcdgv 425
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TABLE VII. (Continued)

P SU(2)  SU(3) P SU@2)  SU3)
e B uy*uc!  f " Dy T pnafon 16 115 i€ B f oy ™ u up"sy, DT a ncage 426
€ B, uy u SV f_ g9, DT s yeson 17 116 i€ By w1y y 57, DT caep 427
€Y By u SV f g9 DT pneso 18 117 i€“h61_9adf+be””ufg’lugf")’shDipTA,n.cdeu 428
e B uy u o9, DT anargn 19 118 i€ B f oy ™ w Iy Py 573D T caen 429
€ B uy u IV f 9 DTy g 20 119 ieabcl_gadﬁr I uPysy, DT anare 430
e B, uy uVf_ 9, D, T o argn 21 120 igabc?adereﬂwubelucgpy57,uDupTA.n¢dng 431
€ B uy u TV f 9 DT a apon 22 121 ieabLl?aderef‘ﬂuube/lucypySYﬂD/lpTA,n.dfgu 432
e B uyug’ o f ~ DT oy oo 23 122 i€P B f My u 9y sy,D, T a narg 433
e B up®ug’ o f ~e™* DT 4y e 123 i€ B, f Ty u Py sy,D,uTa nape 434
€Y B, uy ug f_ 9, DT a yeron 24 124 i€ B, A f I, gy sy, DT apcrop 435
€ B uy ™ ug" f_ 9, DT g e ron 25 125 ieabc{}“dfff.wubeﬂ”dgp757ﬂDvpTAAn-cng 436
e B uy®ug 9 DT g s 126 i€ By f 1 e gy s1uDip T amctow 437
€achad”be”Mdfyf—eguﬂD/lTA,n.nyu 127 ieabcgadfﬂtefﬂyubeﬂ”dgp757/1D/wTA-nqugb 438
€Y B uy ug 9, DT a s 128 i€ B f M uy u gy sy,D,0T 4 et 439
e B, uy ug™ f_ 9, DT o e fou 129 i€ B, f T u Py sy, Dy, T a g cagp 440
€ By u, , f DT 4y apor 130 ieahc€adf+efﬂyube/1ufgﬂySYuDypTA.n,cdgi 441
e B uy u,  f _g®* DT pncron 131 i€ B, [+ e usysyuDi T an cdgw 442
e B uyu  f "D, T 4y caga 132 i€abcl_9adf+ I Py sy, D, T a g cag 443
eabCBadubeM uefbf—cyﬂADuTAA,n.dfgl 133 ieabc?”deref.ﬂb ubelufgpyS}//’DMTA-ﬂthigb 444
P B, uy u SV f_ 9 DTy aro 134 ieabcl_gadﬂr I 0Py sy, DT A cary 445
eabﬂgadubwuefyf—cgull)ﬂ TAA,n.df!M 135 ieabcBadfjL)flwubglugepYSlellPTA-”»Cde 446
€ By u, V9, DT s papo 136 ieﬂweabc}? Af +beuuucfﬂ”dgaDﬂTA.n,efga 126 447
€ B, up u g%, DT p ncron 137 igﬂuﬂpeubcl_;adf-kbe;wucleueggD/zTA.n,dfgo’ 127 448
e B, A uy u 0, DTy cfo 138 ieﬂblﬂeabcz_aad FapC it 259Dy T gy dege 128 449
€ By ¥ u S f_ 92D T s 139 e B AL S D T ey 129 450
€ B Uy u SV f 9 2D, T sy efon 140 ie" e B, f ¢ u U 3Dy T A mdggo 51
G”b”Baduh"“Mgf”f—fg/DpTA.n,cdgz 141 ie" e B Af ¢ u U, DT A dego 130 452
€ab€Bad”beﬂ“efuf—fg/DiTA.n,cdyu 142 ieﬂyﬂpeahcgadf.\x-%—ﬂv ubeiucﬂ;Dl)TA’mdeff’ 131

e B up*u g9 DT g cag 143 i e Bty 31" Dy Tapcefo 132

e B, up u SV f_ 9 *DT g cagu 144 igﬂylpeabcl_;adf-#beﬂpudflueg”DpTA,n,cfgo' 453
e B upy w9, f_of Dy T an degn 26 145 e e B, f 1 ua 3" DypTancego 434
€ B up w9, f g DyTa pceqt 146 ie””'{/’e”b"l_?a‘l F it uta e ,D,T g o 455
€abCBad”be” “fgﬂf—EfMDbTA,n.cdgﬂ 147 ie”ylpeabcgadf+be/wudf_6ufgiDﬂ TAJla('ego' 456
eabCBadubeM “fgﬂf—gf”DbTA,n.cde/l 148 ig”ylﬂeabcéaderbeHuMefluf'guDﬂTAv'thga 457
eabﬂéadube” u! rf —CfﬂADlzTA,n,deg/l 27 149 ieﬂm)eabcl?“df +bemz”e'fa”fquﬂTA-n»cdga 458
6“"”Badube”“fg”f—cf/DaTA,n.degy 28 150 ieﬂyﬂpeabL-?adeFbe.”yufglugf”DpTA,n.cdea 459
€be B Ay, e ufgl’f_cf/DﬂTA’n,degﬂ 151 iE”Mpeabcl_gadf+e/_;wubeiucgnDpTA,n.dfga 460
"B uy w5, DiT gy degu 152 e e B ¢ upeitta® Dy Tamcrgn 461
e B, uy w4, DT g cegn 153 e e B, ¢ upetts* Dy Thpcag 462
€ B Auy u! " f 46, DT a g 154 ie" e B, f ¢ upe U, DpT A ndfgo 463
"B A uy WP f_ 46, DTy coq 155 ieﬂblﬂeabcl_;adf+ef”yubeaudng/)TA,n.cfgﬂ 464
gabcéad”beﬂ ”fyyffdf/D/l Tpn.ceq 156 igﬂﬂpeabct_?“df+ef/w”beguf'q/lDﬂTA-n»Cdgo' 465
e B upy W r DT cag 157 i e B f ¢ uy? g "Dy T g ycafo 466
€achadube” “fgbf—EfﬂADﬂ TA.n,cdgv 158 ieabcéadf-%—beﬂbf—cfﬂﬂDvTA-n,dﬂ.fﬂ 133 467
€Y B, uy W f_ e DT g cags 159 ie“b"Badf+bg”"f_cf_/DATA,n.defu 134 468
€ B, uy w1, DT g cag 160 ie” By f 5" fod! /' DT ancefs 135 469
"By uy u! " o, Dy T p cden 161 ie” B, f 5™ f-d’ ' DT pn.cepo 136 470
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PV su(2)  SU(3) P SU(2)  SU@)
B uy W f_ o, DTy cden 162 i€ B, f 1, ! "Dy Tapcar 471
€Y B uy u o DTy cder 163 i€ B f M f_ DT gy cars 472
e B uy u e DT gy cden 164 i€ BAf T L DTy car 473
e B upu V- Dy Ta narep 29 165 i€ BAf T L DT a pcars 474
€’ B, ”dfbf—chpDuMTA.n.efgp 30 166 eabCBadf+be”bf—vﬂpo-ﬂvDIITAvn-defﬂ 137 475
eab(rBad”beﬂ ”dfyf—egll/)Dﬂwl Tanctop 167 eachadf+beﬂyf—cﬂ/)o-w1Dv T s ndesp 138 476
eabCBad”beﬂ ”efuf—cgApDuMTA.n,dfgp 168 eabCBadf+beﬂuf—dﬁpaﬂvDiTA-n«cefﬂ 139 477
€achadl4hw“efbf—dg/lpDﬂwlTA,n,Cfgﬂ 169 eachadf+be”yf—dﬂpo-ﬂﬂDvTA,"ﬁefﬂ 140 478
e B up uV 19 Dy T g ncdgp 170 i€P B fy M [ DT a . cde 141

€ B uy ' f_ DT g deg 31 171 i€ B f s P f 5% DiT g cden 142
eabCBad”beM ”f'quf—dflpDMwlTA,n.Cegp 172 eachadeHer—beipo'MDvTA-nA,Cdé’/' 143
eachad”be” ”fgyf—efﬂﬂDMMTA,n.cdgp 173 eab(rBadf+be”uf—eﬂpO-MDDl T g ncafp 479
P B uy P f_ D yiTa ncdep 174 €Y BAf M 6,,D,T gy car, 480
isabcéad“beﬂucfbf—dglpgyuDATA,n,efgp 32 175 eabCBadfff”yf—beip"wD/lTA,n,cdfﬂ 481
iE“bCBadube”Mcf”f_d"M”G,MDDTA.n,efgp 33 176 6“bCBadf+"f””f_bgA/’GMDyTA,n,cdfp 482
i€ B, up u S f_9%6,,D,T s narep 34 177 i€P B, f " het DT gy ders 144 483
l‘eachadubeuucfbf_e.(]/lﬂa‘MDUTAyn'dfgp 35 178 ieabcBgdf+beﬂyhc'f”lDATA.mdefu 145 484
i€ B, Y, u S f_9%6,,D,Tr yarow 36 179 i€ B,Af % hg! A DTy e 146 435
ieabCBad”be”’/‘cfyf—eglpowlDu Tpndfgp 37 180 ieabCBaderbe’whdf/Dl Tancefv 147 486
i€ B, Y, uy f96,,D,Ta oo 38 181 i€P B f " hS DTy cars 487
igabCBad”beﬂ”dfyf—c‘(ﬂpo'wleTA.n,efgb 39 182 igabcBadf+bewhe'fﬂlDlTAvn,Cdfl/ 488
is“bcl_?adub"”udf”f_eg’lf’aﬂ,,D,lTA,n,Cfg/, 183 i€abCBadf+ef’whhe/DuTA.n,cdf/l 489
i€ B, up ug " f % 6,,D,T p o 184 i€ B, f " Ry, "D T gy cagy 490
igabCBad”be””dfyf—e‘WO'MDpTA,n,cfgv 185 ieabcBadf+bewhcﬂpDMpTA-mde/'v 148 491
i€ B, Y, uy f,9%6,,D,Ta y crop 186 i€’ By f 15 ha’ Dy Tancesu 149 492
i€ B, Yuy  u L f_ 96,0, T p nafep 187 i€ By f 1% e/ Dy T amcars 493
i€ B, up u, L f 96,,D,T gy arep 188 i€ B, f T hy, e Dy T o gcars 494
ie“b"Badub"”uef”f_c-"’l"aﬂleTAyn_dfgb 139 E‘IbCBadeye””hcﬂp%uDATA,n,defp 150 495
ieabcgadube”uefyf—cgﬂpauﬂDﬂTA,n,dfy/’ 190 eachadf+beﬂyhﬂfﬁﬂgﬂﬂDyTA«”-def/’ 151 496
ieabCBad“be”uefbf—dglpauuDATA,n,Cfgp 191 eabCBade?eﬂbhdﬂp”ﬂbDiTA,",Cffﬂ 152 497
i€ B, Y, u S f_y96,,D,Ta ycrop 192 € BAf by g 6,,D,T g ety 153 498
i€ B, up u f 9% 6,,D,Ta et 193 e BAf " h % 6,,D, T cafp 499
i€ B, up u S f_ 4% 6,,D,Tancrop 194 € BAf " h % 6,D,T s casp 500
ieabcgad“beﬂuefbf—fg/lp(’uvDA TA.n,cdgp 195 edbCBadf+efﬂyhbeip”ﬂvDﬂTA.mcdfﬂ 501
ie“bCBgdube”uef”f_ngPGMDyTA,n,cdgp 196 sachadfﬁ»efﬂyhbgipdﬂiDuTA.n,cdfp 502
ie® B, uy™u, " f_196,,D,Tp cag 197 i€ By "V f 1, U DT hdess 154 203
ieabcgad“beﬂuefuf—fgiﬂo-wlDﬂTA.n.cdgp 198 ieabCBadvﬂfﬁ-beﬂyuCﬁD'{TA-"«dﬁfv 155 504
ieabCBadubeyufguf—cfipgﬂl/DﬂTA.n,degﬂ 199 i€abCBadef+beﬂyudﬁDpTA,n,cef/I 156 505
i€ B, Yu, " w " f_ 6,,D,T s dogp 40 200 i€P B, AN f 1 ug DT gy cepy 157 506
ieabcgad“be”ufgbf—cf/lﬂO-;t/leTA.n.de,qu 41 201 ieabcBadvﬂf&ﬂdyubMDl/TA%CdM 158

i€ B, Au, w9 f_ 0 6,,D,T s n degp 202 i€ B, AV L up DTy cden 159

i€ B, Au, w9 f_4%6,,D,Ta yceqp 203 i€ B, AV f Ay DTy cder 160

i€ B, up, w4 6,,D,Ta y cegp 204 i€PBANI o P up DT gy cgen 161
ieabcéad“bey “fguf—dfﬂpaﬂﬂD/ITA.n,cegu 205 ieabCBadvﬂfs.-%—M“heﬂD#D/)TAsM‘dL‘ﬂ 162

i€ B, up, w9 f_ 17 6,,D,Ta y cegp 206 P B ANIf o uy6,,DiT sy cdep 163
igabL'Bud”be””fgbf—efllpO-MDD/ITA,n.cdgp 207 eab(rBadvﬂfoM”bepaﬂvDﬂTAqn’t‘dei 164

i€ B, Au, w v f_, 6,,D,T s cagp 208 € BNV f M uy,6,,D, T a y cden 165

i€ B, Yu, w9 f_, *6,,D,T gy cag 209 i€PBANIf 1 u T DT g cars 507

(Table continued)
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TABLE VII. (Continued)

J SUQ2)  SU3) PN SU@2)  SU®3)
i€ B, up " f_,;"6,,D,T p n.cdgp 210 i€“chadv”f+be,f“eﬂD/lTA.n,cdfu 508
ieabCBadubeyufguf—gfﬂpaﬂpDiTA.n,cdep 211 ieabcBadvﬂf-FEprubeﬂDyTA.n,cdfl 509
ieabc?ad“beﬂMfgyf—gf/lpg/MDvTA,n.cdep 212 ieabcéadvﬂf+ef”yubelD/lTA,n,cdfv 510
ieabc€ad”beﬂufgyf—yf/lpalepTA,n.Edeu 213 ieabc€advﬂvﬂf+beb175yuTA,n,cdel 166 511
i ach dube;tufguf (f/lpayiD TA n,cdep 214 ieabCBadv#vbfﬁ—beMAYS}/UTA.n,cdeA 167 512
e B, uy ul h DT g o 42 215 "B f 1u f ! JrstTanaess 168 513
GabCB ubeﬂu fbhdq lD TA n.efglh 43 216 eabCBadf+beﬂbf+dfﬂly5}/uTA,nA,cefﬂ 169 514
€ B uyu T hy? A DTy oo 44 217 € B f i rsvuTancars 515
e B, uy u S o9, DT gy apgn 45 218 e BAf M f ! sV amcary 516
€ach dubwu fbh DATA n,dfgu 46 219 eachadf+be”yf+cf}WYSyMDw1TA.n,def/J 170 517
€ B, uy u S h 9, D, T oy aron 47 220 e B AL, f L v51, DT an cesy 171 518
€ach dube”u fbh g D/ITA ndfgu 221 eubCB df+be;wf‘ +;¢A}/SYDTA n,cdeld . 172

each duheﬂudf h 9 AD TA n,efgi 48 222 eab( df+b ﬂbfs Hu ySy/lTA n,cdev 173

each ubeﬂ udf h » D TA n,cfgi 223 eabCBadf+belwfs,+ pySyMDMTA,n,cdep 174

gach uhw udﬁ/h g D TA n,.cfgh 224 eabCBadf+bE”bfs,+lp}/5}’ﬂDﬂpTA,n,cdeu 175

€ach dube”udfbh g DﬂTA n.cfgv 225 eubCBadf-&—beyufw‘—efl{ﬁJ/SyﬂleTA,n.cdf/) 519
each ubeﬂudfyh q D TA n,cfgi 226 eachadf+be”yf+e'ﬂp7571D/4pTA.nA,cdfu 520
€ B, uy ug" 9, DT a y cou 227 e e B Af L f i 7D T A deso 176 521
€ach dube”u Y h S D TAndfgl 228 gﬂy/lpeabcéadf+be;wfs,—}—/lﬂD/)TA.n,cdeo’ 177

€abCB duh ”u f hdg D TA n.cfga 229 gﬂmpeabcéadfﬁ»heﬂuf#»e'f/IaDpTA,n,cdf(f 522
€ B, uyu, f (DT g cag 230 B upu Ty %51, Tanefo 178 523
€abCB duhe”u fbh g D TA n,dfgi 231 eabCB dubE”u f)(+eg75}/ﬂTA.n,dfgy 179 524
e B, uyu, v, , DT 4 aro 232 e B up u Ty sy T amafou 180 525
each duheﬂu fbh g AD TAna’fg/l 233 each duhewudf }(+cgy57/;4TA,n,efgu 181 526
EabCB ubeﬂu fbhd u D TA n,cfgi 234 each ubeﬂudf X+e ]}/57ﬂTA4,n.cfgb 527
€abCB duheﬂu fbhdg AD/lTA n,cfgv 235 eabCB dubeﬂudf }(+EQYS7/VTA n.cfou 528
e B uy®u hy? DTy e 236 e B uy u s sy T anare 529
€ab(B ube" fl/hf D TA n.cdga 237 e“b‘B ube"u fv )(+LJJ/5}/I/TA n.dfou 530
"B, uy*u, f”hf(’ U DiT g cap 238 e By u ) Y5V T ancron 531
ga B duhEMM fbhfg D TA n,cdgl 239 eabCB duheﬂu v )(erg}/SyuTA.n,cfgy 532
eabCB ubeﬂu fl/hfg /IDlTA n,cdgu 240 eabCB ube”u fu)(+fgy5y;4TA n,cdgy 533
GabCB ubeuuf(] hef D TA n,cdgh 241 each ubeﬂu fv )(Jrfq}/S}’uTA n,cdgu 534
e B, Ay u 9, hy DTy e 242 e B uy Yy ysy T andegy 182 535
€abLB Mbe”l/lfgyh efu D TAnqui 243 e“'“B ube”ufg ){—Hf}/SyL/TA.n,degﬂ 536
€ach duheﬂuf‘/yh efu ADATAncdgl/ 244 €a B duhewufg x+deS}/,uTA.n,cegb 537
each dubeﬂu fbhqupD,ulpTA n.efgu 49 245 each dubeuufq Z+de/S}/pTA,n,ceg/A 538
B, uy*u v h quyMTAndfqp 50 246 e B up  u ¥ y o ysy T ancag 539
€ B upu S h Dy T o g 51 247 € B up u®y o rysyuT ancdg 540
€ach duhe”u fbh o /]Du/lpTA n,dfgu 248 €uch duheyufg )(+gjy57//4TA.n,cdeu 541
€ B u, " u, v h 9 /’D”MTA nefp 52 249 ebB Ay, uf A +af V57T A cden 542
each up “Hu fyh ]pD;w/ITAnchp 250 eabLBa ubeﬂucfb)(+.5757yTA,n.de_fy 183 543
€ach ubeﬂ udfyh 9 ﬂD;MpTA n,cfov 251 €abCBadube” “de)(+,s}’57;4 TA.n,(refb 134 544
€ach duhe” ua’fbh gAprlpTA n,cfou 252 eabCB duheﬂu fu)(Jr sVS}/MTA n cd}u 545
each dubmu fyh % pD/AMTA ndfgp 253 each dubwuef X+, syS}/lzTA.n,cdfy 546
eab(B uy, epy fz/h g/l/)D ApTA ndf v 254 €abLBadf_be;w +CfD[4TA,I‘l.d€fD 185 547
€abCB ubeﬂu fuhdg ﬂDﬂWITA n,cfgp 255 €abCBadf—be’w}(+de;4TA.n,cefv 186 548
each duheﬂu fbhdg pD/MpTA n,cfgv 256 eachadf—he/w){+efDﬂTA.n,cdfu 549
gach up Hu fbhfqlpD;w/lTA n,cdgp 257 eabCBadf—efW)(+beDyTA,n,cdfu 550

(Table continued)
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piNY SUQ2)  SU(3) PNy SU(2)  SU(3)
eachadube”uefyhfglpDﬂlpTA,nA,cdgb 258 eathadhbe”D)(+c‘fDuTA,n.defy 187 551
€ B upu S h Dy T g cagu 259 € B hy "y ' DTy, Leﬁ 188 552
GabCBadubw“fg”hef'lpruzTA.n,cdgp 260 B dhbe” fD TA n.cdfv 553
6‘achuzdl’tbm ufyyhe_fipDMpTA.n,cdgu 261 eabLBadhcf” )(ereDyTA.n.cdfu 554
i€ B, up u S h g 6,,D;T g nofop 53 262 € B, u, Ny, D, Ty, ;dw 189 555
i€ B, up,*u S g% 6,,D,T gy ofop 54 263 € B upy Ny, ;DT gy cden 190 556
ieabcéad“beﬂMcfbheglpgubDlTA,n,dfgp 55 264 "B dV”v X+b VSV/ATA n.cdev 191 557
i :ZCB Juptu U, g DT A narop 56 265 ig“bél_;'adf+bcﬂ )(+Lf}’57,,TA ndefu 192 558
B, uyu h9%6,,D,T p paro 57 266 i€P B f "y i vsVuT ancess 193 559
ie***B,Yup*u S h, WU DT s arep 58 267 i€ B f s P b Y5V T amcden 194
ieabcgad”be"udﬂh 96,,DiT s ncfop 268 i€ B f by o vsVuT ancdfs 560
ieabCBadubeMudfyheMpau/lDuTA.n,cfgp 269 ieabCBaderefW)(wLbe}/SyyTA,n cdfv 561
i€ B, up, u " h 9 6,,D,T oy o 270 i€P B, f " )(+375}’,4TA;;;4(.V 195 562
i€ B, up, " u sV h,96,,D,Tp ncrop 271 i€ B, Y, ut 49D, T poron 196 563
i€ B, up*u, " h 9% 6,,D,T sy afop 272 i€"“B,? Mbe”ucf” "Dy T o nafq 197 564
i€ B Uy u S h 6,0 Dy T g atop 273 ieab"Badube”ul;f” 0% S 198 565
€9 B, du, 4 u S h926,,D, T afe 274 ieabcgadubeyudfu)(_chﬂTA’n’efqy 199 566
ach dube;tu juhdg pa DATA nefop 275 ieachadubgﬂudfb _ggD”TA’n‘Cf;y s67
e By ¥t S 16, D, T ey 276 e By uy "y D, Tp sy 568
€™ B, u,  u, " h 9% 6 DT ancro 277 i€ B, %u,*u, ,C-"D”TA',,‘dng 569
ah‘Ba Mbe”uefuhf‘]iﬂgﬂyDﬂTA,n’Cdg/) 278 ie?’°B dube”u fv _2D, TA’” dfgu 570
ie“bcl_?adu;,e”uef”hfg’l/’(rﬂD,,TA’,,’Cdg,, 279 i€ B up u, y_ 9Dy Ta y crow 571
ie“b“Badube”uef”hf”A”GMDpTA_,,chg,, 280 i€® B, u,%u, f”;( DT 40 fou 572
icabe B dube”l/t f”hfq'lﬂo',,zD TAn¢dqp 281 abLB up*u, f)( f(/D TAncdqu 573
ah‘B ube”ufg”h ﬂGMDD,{TAnLdW, 282 “h‘B u,*u, f gD TAn(dW 574
achad“be”Mfg”he #6,,D,T s p.cdgp 283 e Badube”ufgb)(—chﬂTA.n.degu 200 575
. ach d euuf(}uh /lpd /ID TA nedgy 284 ieabCBgdube”uf-‘W —chbTA'n'degﬂ 576
fab(B df - ,fﬂ Y5V T andefa 59 285 i€ B, u, “ul %y _4:D, T, nvcequ 571
€ B f_p il sV T ancess 60 286 i€ B Yuy, " u "y _q;DyT sy cegu 578
e BAf T ysr T ancars 287 i€ B, u, uw%y_ DT, cag 579
P BAf yf_ S rsvaT ancagy 288 ieabcéadube”ufgb}(—eﬂ)uTA,n.cd;ﬂ 580
ePBAf I ysy, DT g ndery 61 289 i€ B, Yu, %y _ D, Ty p caen 581
€Y By i ysy,D T ancery 62 290 i€ B, uy " w % y_ 1D, T sy caen 582
P BAf M f_Iysy DT g ncary 291 i€ B, up*u Ly DT ndess 201 583
P BAf o f_ IysyiDoTancary 292 ieabcéad”be"”d'f” —,SDMTA’nACL’fb 202 584
€beB Ahem f_ f” YsYuTandefs 63 2903 i€ B, %, % u, " _,SD”TAjn’L.dIfD 585
e B, hyr f_J 757/1TAndefu 04 294 i€ B, up*u fY —.sDuTA.n,cdfy 586
e By f il Fysr T ancers 65 295 ieahCBadf—beﬂb)(—cfySYﬂTA.n,defv 203 587
e B Ay f_ ol FrsvaT ancefo 06 296 ieabcéadf—beﬂy)f—df757/ﬂTA.n,cefu 204 588
€ By S ysvu T ancar 297 ieabCBadf—belw)(—efySYﬂTA,n:cdfu 589
e B A ysaT ancar 298 i€ B f_ My 1 vsy T ancass 590
ebeB A nelm f_ ben Y51 T ancdfs 299 ie* B, hy* y_Jysy,Ta. n’def.b 205 591
e BRIy P ysYaT ancary 300 e B,y y_ o ysy T ancefs 206 592
e B, hyrf_ fﬂl)YSyuDMTAndefp 07 301 leab(Badhbe’w ~ 51 Tancafs 593
e B f_ I ysyiDu T pn ey 68 302 i€achadhef””)(—be75}/;¢TA;L cdﬁ 594
€ By f_ Iy sy,Dup T andefs 69 303 ieabcBad.f—bE”DZ—,XYS}/;JT/;.I.I.(‘deD 207 595
each dhbelwf df pyS}/yDM TA n,cefp 70 304 igabCBadth”y}(as}/S}’u TA.nA,c’deu 208 596
e B Ay f_ gt ysy DT ancess 71 305 i€ B, u, "Ny Tys1, T andess 209 597
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Ny4)

P} SUQR)  SU@3) P SUR)  SU®3)
eachadhbe}wf—dﬂWVSVADup TA,n.cefb 72 306 ieab(:Badubeﬂvy)(—chSYVTA.n,defy 210 598
€ B f_ I ysy, DT pncary 307 i€P B, uy "Ny vs7uTancefs 211 599
eabCBadhbwb.f—ef/wYSyiDﬂyTA.n,cdfp 308 ieabCBadube”vy)(—deSyv TA.nA,cefﬂ 212 600
GabCBadhbemffe'ﬂp}/SleupTA,n,cdfb 309 igabCBadube”vb 7ef}/5}/;4 TA.nA,cdfy 601
€abc?adhef’wf—beﬂp}/S7;4DMTA.n,cdfp 310 ieahc?adube‘”vy)(—efYS}/uTA.n,cdfy 0602
€abc€adhef/wf—beﬂp}/Sy/lD;wTA.n.cdf/) 311 ieabc€aduef.ﬂvyx—be}/S}/;tTA.n.cdfu 603
eachadhefMDf—belp}/S7/1D;tpTA,n,cdfv 312 ieabCBaduefﬂVb}(—beJ/SJ/vTA,n,cdfﬂ 604
eabCBadhbemhcf;t/IJ/S}/uTA.nA,def/l 73 313 igabCBadube”vb)(—,s}/S7;4TA.n,cdeu 213 605
€abCBadhhe,whdfM/IYSyuTA.n,cef/l 74 314 ieabcBadube”vu)(—.s}/SypTA.n,('de;t 214 606
e B hy b P ysy T an car 315 ePBAf by y_ DT p ey 215 607
eabCBadhhelwhefylyS}//lTA.n,cde/ 316 eab(?Badf+bgﬂb}(—deyTA,n.cefL/ 216 608
eabcl:gadhbemhc‘fl/)YSVﬂDuATA.n,defp 75 317 eab(rl:;adfs#m/}(—beDuTA,n,cdeu 217
€abc€adhhe,whdflﬂySnyMTA.n,cefp 76 318 eabcgadf-#be.”y)(—efDﬂTA.n,('dfz/ 609
€abCBadhhEW/heflﬂ}/SJ/;lleTA,n.cdfp 319 sabCBadf+ef”y)(—heD/4TA.n,cdfu 610
eabﬂgadhbelwheflp}ISVADﬂvTA.n,cdfp 320 €abCBadf+beﬂu)(—,sD/ATA.nA,cdeb 218 611
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