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Abstract

For the convenience to evaluate the Clebsh-Gordan coefficients, we derive

* the new general expressions starting from Cartan’s theory of spinor represen-

tation, and give several special formulas, in particular, algebraic tables for

j'=7/2~5. Besides, we add the numerical tables for j'=1/2~6 and j=5,
11/2, 6. '

§1. Introduction

For the general expressions of the Clebsh-Gordan coefficients (C-G

coefficients), there are Wigner’s and Racah’s formulas.” But these

expressions are rather inconvenient to practically evaluate the C-G coeffi-
cients. There have already been given the algebraic tables for j'=1/2~3,?
while for the higher j'-values, it seems very cumbersome to evaluate the
numerical values from Wigner’s general expression.

‘Here we derive a new general expression of C-G coefficients from
the theory of spinor representation in three-dimensional rotation group,”
and this expression has a convenient form for practical evaluation to any
given value of j and j'. Since the general C-G coefficients have many
variables, we give also several algebraic tables by fixing some variables
for the practical use in computing the numerical C-G coefficients. Especial-
ly, we give here the algebraic tables of the C-G coefficients for 7' =7/2~5.
For the higher values of j', we can easily obtain the similar tables from
general expressions, but space does not permit us to insert these tables
becausz of their massive forms.

From these tables, we can estimate the numerical C-G coefficients
corresponding to various combination of arbitrary two spins or angular
momenta, while there have already been given the numerical tables for
7, 7’<9/2.* In the last section, we intend to present the numerical tables
for the higher values, j'=1/2~6 and j=5, 11/2, 6 (j=>j").

§2. Spinor répresentatidn of three-dimensional rotation group

Denote the representation of rotation of degree j by %, and the
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2 T. Shimpuku

parity to the reflection of space hy =, then the generatmg polynomials
of representations T and 5 are given by two spinor sets, (&) €,) and
(&, &), as follows:? :

aso+b5)%, (@t +bE) ¥ (Eef1— 650,

respectively.* j is positive integer or half-integer. And also the direct
product of variables in two representations # and %} gives the variables
in the representation of degree (27-+1)(2j'+1) denoted by ¥ X%}, which
decomposes to the sum of the following irreducible representations:

XA G =A iy A Tt I €y

where the- parity of the last term is even (bdd) when j' is (half) integer,
and throughout ‘this paper we suppose j=>j'.
In particular, we consider the relation,

I e X A= Jar1ntF -1
then a generating polynomial of <7, is
(b (aib80)
e ab (e egeie) +arr( U1 g el e g)
4o 2)

In this formula, we first distinguish the spinor in %7, from that in 9.
In case we set j=1, the variables, &£, &&+&& and &§;, make a vector
in three-dimensional space. Now, we-denote a spin eigenstate by (j, #%),
where j is the magnitude of spin and m its third component, and we set

11 (1 1y
&*CT’EJ’ &f¢T*'E§*

and without dash: symbol

* g8] —&&) can be written as {C¢ in a matrix form, where = (g), ~ means tranSposition

and - C=’( -E)l %) Matrix € has following properties:

CC=1 C=-C, Coi=—5&iC (oi; Pauli matrix).

When we turn.over the direction of the first coordinate axis, i.e., x1, %2, Xs—>—2%1, X2, Xs
spinor ¢ transforms to ¢, and
tCY — i1 Cait’ = —1CY

If we superpose the more inversions of the second and the third coordinate axes. we.obtain
the reflection of space and IC¥ changes the sign. (Explicitly saying, by the space-reflection
fand ¢ are transformed to % and ¢, respectively.).
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EEFEE~VZ (1,0) — &= 1/12_ 1, 0),

5151 - 52:: <1a _1>'

Still more, the higher spin states can be constructed from the lower ones
as the formula (2) indicates. So if we assume the relations,

s d G 52 =_L<L_L '_L_i>
5() ( 2 3 2 )) ) EO Sl '/]ji 2 2 ’ 2 2 .’
and derive an expression &', from
[ 16+ (G —DE&E] | emr,

then we have a relation

Pee Govgeea—(f oL, F 1)1, 1)
T (- DETES (2 22 2 )\2 T3
i (J 1 J;_-;_?L)<_1_ ‘ L) '
+Vi 1(2 5 2 3 )2 o)

From Eq. (2), this term can be considered to be transformed like a
spin state

(iDL, L-1),

where we take into account the normalization. Therefore, we may denote

e 1 (J; __J__)
50 51 1/;* 2 ’ 1 .

Similarly, we find the relation,

s zz_*lﬁ_ﬂ<_f; J )
50 él \/—':—7;‘_ 2 y 2 2 .
(2)
Thus we obtain the helpful relations:
(1 1 2 __ J__(_j_ .7) )
g (2’7) f=LD o=\
(1 _1 1 . &1 :,_,1_,<j_ J )
81 (2 ] 2) EOS] 1/2' (15 O) g é] 1/].* 2 » 2 1

3

|
i

=1, —1) e grg=_t (

V(2)
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ooooooooo

where

AW J! ' —
<k> i —pr =L

Above relations mean that if we take the spinor (&, &) as an eigen-spinor
of degree 1/2 of three-dimensional rotation group, (&, &7, -+ &&17% &)
makes an eigen-spinor of degree j/2.

§3. C-G coefficients
i ) "}I/.;L-H"

In the direct decomposition of representation, Eq. (1), we first con-
sider a representation -#%,y. The generating polynomial is

' ‘ 2j+2)" +1 ;
(as&o + bél) 2Jj <a§6 + bé;) 2j — Y Z a2j+2j/—n+1bn—1 2_.7 ng—nﬂgl»—léézj’ 4 e
' n=1 n 1

+ <n2_._7 z) <i2-;71)5%j—n+i57{—'ié(’)2ﬂ—i+1gii—1 + cee

4 <n B g:;' B 1)ng+2j’—n+1$7lc—2j’~1$£2i’:‘ .

Now, describe the n-th term by spin notations using the relations (3).
then a sequence of coefficients of spin state vectors,

)N~ AN /3
n—1/’ 72—2/\1 )’ ’ n—t/\t—1/’ ’ n—25—1)’
makes the C-G coefficients Clj, 7, j+7s j—n+i, j'—i+1, j+5—n+1)

(t=1,2, +-+, 25’ +1) apart from the normalization. The square of normali-
zation factor is given by

2j 2j (2;") < 2j >_<2j+2j’)
(n——1>+<n—2> 1)t 2 —1)"\n-1 )

Accordingly, we get the C-G coefficients,

=

n—1

<2j+2j’
n—1

) i (2{44;21]) (2]+_21’> ‘ '(2]+2]’>

n—1
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i) Ry
The generating polynomial is
(@0 bE) 2 (agy + bEYD) 21 (8081 — £,8),

and a term having the coefficient @2/*2/"~n~1pn-1 ig

- <2n] Z 11>53f'"sa‘552ﬂ - [(2,3 T ) N <2n7 - 21> (*T 1)]53f‘ mAGYIERI g e,

e (P ESY (3 DE Y Jer g g

=;<?—’g;i><j, =) (G 7
VG
27—1\—(27—-1\/27" —1
+<n]-\1/2 2575(22))(_]1 )(j’j—n+1)(j', -1
n—1/\ 1

b)) G CE
Vi) ()

e, (1=1,2, - 25/ +1).

(4, j—n+i=1)(j, j'—i+1)

In this case, a normalization factor becomes*

. (27427 —
\/(2;+2;>< 227
27v2)

Thus, the C-G coefficients C(j, 7/, j+5' —1; j'—n+i~—1,j'—~i+l,j+j’~n)
(1=1, 2, -+, 2j'+1) are obtained as follows:

\/ 27+27
o 2j+2j’~2>< 27 ><2j'>
<2]+27>( n-1  Nn—i+1)\i-1

2j—=1\(2§'~1\— (25 -1\(27 ~1\] .\ o .-
X[<n--z'+1>< i~2> <n~i><i——1 )] @=1,2 - 27+ D).

HD) 22500 (5=0,1, 2, -y 257

For this gencral case, generating polynomial is given by

* This result can be obtained by direct calculation, and by reduction method for general
case. This derivation, however, is too complicated to be inserted here,
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6 T. Shimpuku

(@&o+bE,) 3 (@l +DEY) 2 75 (£8] — £,80) 8
2j+2j7 —28+1 ) ' S+n 27 24 - 27— 247
— J+2j! - 28—n+1phn— J—Ss J S S J Sg ; .7 S N
nzz, qrrrarTEp 1[%{(%1&9—4)(1’—3—1) <n+s—i—1>< z’—s)+

vyt S 2j—s 2j'=s
+(—1) 1(;f._1>(74+S~i—7_’+k1)(2'——s+7’_—2>+

DL NN Gri-ei-ocrr-i20)

using the relations (3). The normalization factor is obtained as

<2j+2j’—s+1><2j+2j’—23>
.8 n—1

(7))

S s

Now, we find the general C-G coeflicient C(j, j', j+j —S; j—n—s+1,
j' —i+1, j+j —s—n+1). For convenience’ sake, we write separately a
denominator and a numerator in this expression, for the denominator is
independent of parameter 7 and so the C-G coefficients of various i-values
have a common denominator. Furthermore, in the above mentioned
27
make the denominator and numerator integer individually. Then the C-G

coefficient can be written as follows:
Lenominator

denominator we put the factor <Zs] )( > into the numerator so as to

\/<2j+2j'—s+1) (2]'-!—2]"’,—23)
S n—1 ’

i-th numerator

) rassyore s 2is e
(2 )(2]-')[(%“-—)@—;-1) (20 C50)

n—s—i/\i—1

—~1)r- S 2.7'—"5 | 2],_~S> - oo
+(=D 1(7—1)(n+s—z'—r+1>(z’-—s+r—2 s 1@'“1’ 2, +ns+1).

Hereupon, we deform the above expression by variable m(=
j+j —s—n+1). Then we have the usual expressions of the general C-G
coeficients C(j, 7/, j+7j —s; —j +m+i—1, j'—i+1, m) as follows:
a) s=0

denominator

()
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General Theory and Numerical Tables of Clebsch-Gordan Coefficients 7

numerators

4 \/(jﬁ—j’+m>(j+_j’—m>
s 27 —i+1 1—1
PPy J(i+i+m\(j+] —m
1=2y LN 25" —1

Py (747 —m

These numerators are also obtained from the following formula in case
s<j’ and i=>s+1 putting s=0.

b) s=0

denominator

\/<2j+2j’—s+1>(2j+2j'—2“
‘ S . 2]"'.‘3 ’
numerators (i=1, 2, +-+, 27'+1):

If s<j',

1<<s

el DY At
(=15 w(Zj'—s)!U“ +m—8) (=i +m+i)(j+j —m—i+1)

e (JHj —=m—s+1) (25 —i+1)- (25 —s+1)

x[(—l)“l(ifﬁ(j—j’+m+z’~1)---(j—j’+m+1)

t <~1)i'2(z'f2)<J'~j’+m+z'~1>---<j~j'+m+2><j+j'~—m~s>
X (25 =) oot (=D S NG mt i =D (= 4 B)

X (j+5 —m—s)(j+] ~—m~~s~~k~[w2)<2]g:1‘?>+---]
(k:l’ 2, o, Z);
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27 —s >izs+1

1 (z—l)
27 -1

) G —m—i+2) (2] —8) (2] —i+2)

(J*H m—s)(j=j +m+i)(j+j —m—s)-

1 .., AN -
x[-_(m-ﬁ(] JAm+i—1)--(j~j +m+i—s)

— e (J = Am+i—=1) - (j—F F+mti—s+ 1) (j+j —m—i+1)

(i- S) !
G)

G—s+1)1
X+ —m—i+1)(j+7 —m—0) (2 —i+1)(2j —i) —--
s
()
(t—s+k—2)!
X(j+j —m—i+1)(j+j —m—i—k+3) 25 —i+1)

x (27 —i+1)+ (j ]+m+z—1) (j—j+m+i—s+2)

e (— 1)k (J=i"+m+i—1)(G—j +m+i—s+k—1)

..<2j'—i—k+3>+--.-] (k=1, 2, -, s+1),

1227 —s+1
1.6 (=7 +m+i—=1) G+ +m—s+1)(j+j—m—s)-
stV (25 —s)!
(i —m—i+2)(275 —s)--- (27 —i4-2)
1 - ., .
X[(i—s~1)_!<]+] +m—8)--(j—j +m+i—s)
——O.—_Ss)—'x(j+.j’+m~s)---(j—j’+m+z'-~s+1)(j+j’~m-z‘+1)

S
(2)
(1—s+k—-2)!
wo(j=gy4+m+ —s+k—1)(j+j -m—i+1)-(j+j—m—i—k+3)

X (27 —i+1) 4+ (—1)*1 (FHAm—s)

S
27 z—i—l)
25" ~9)!
><(j+j’—m—z'+1)-~(j-~j’—m—{—l)(?_j’—z'-{—l)!]

(k=1, 2 - ] —1+2).

If s>7,

X (Zj'—i+1>"'(2j'—i— k+3> - eee (_l)zj'—zﬂ(
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General Theory and Numerical Tables of Clebsch-Gordan Coefficients 9

1<<2j'—s; the expression in this case is equal to previous one for
the case i<s and k=1, 2, -+ i.

§>12>27" —s+1

1/ G-1)!

e (GHT—m=s+1) @7 —i+1) (2 —s+1)

K| 05 ) G m—9) (= mea D 4 (~ D

X(;20) Gtibm=) s G=j +m+2) (G+§ —m—3) @f'—9)
ot (SO S ) Gt m =) G A m ) (4§ —m— )
-~~(j+j'—m—s—~k+2)y(2gf__1$>+-~-], (k=1, 2, -+, 25’ —s+1),

1>>s+1; the expression is equal to previous one for the case
1227 —s+1 and also k=1, 2, -, 25" —s+2.

In these general formulas, a product a:--b means a!/(b—1)!. Therefore,
if b=a+1, this is equal to 1. The denominator and the numerator have
a common factor {s! (27 —s)!}"*, which is useful for numerical estimation
because it is convenient to make the denominator and the numerator
irreducible as much as we can. Of course, we can derive Wigner’s
formula from these expressions.

Besides, it can be shown explicitly that

Clj,3,j+j—ssi—j' —m—1,7—i+1, —m)
=(—1*C(4, 7, j+7 —s; j/+m—i+1,i—j5 —1, m),
so it will be enough to give the table of the C-G coefficients corresponding

to m positive and zero. This fact must be taken into account for the
tables in the last section.

§4. Special formulas

Now, in general formulas, we regard j, j, m and s as variables and ¢
as parameter, and by giving special values or relations to these variables
we examine the form of the C-G coefficients which we often encounter
in physics.

i) C-G coefficients of the lowest total spin state, i.e., J=j—j’

The C-G coefficient C(j, j', j—j's —j'+m+i—1,j —i+1, m) can be
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10 T. Shimpuku

derived from the general formulas by setting s=2j', thus:
Denominator
1)
27 )
(—1)ese- 1\/<7+J". —“z'+1><)‘fj’.—fm+ie1>
27" —1+1 1—1
C(1=1,2, -+, 27 +1).

numerator

ii) C-G coefficients with the highest total third component, i.e., m=]

Put m=j+j —s in general formulas, then we get the C-G coefficients
C(j: j,) ]+],—S, ].—“S—FZ-—]_, ]’-Z+1, ]+],_S> .

» <2j’~i+1)<2]—s+z~1
_qystie1 |\ S—1+1 i—1
(=D (29+7%7 - s+1>

> ((=1,2, -, s+1).
S

iii) C-G coefficients in case of j=j’

In this case the C-G coefficient has following symmetrical property:
C(],], 2j—s; m j+2—1 ]—z+1 m)
=(—=1*C(j, j,2j~s; m+j—i+1,i—j—1, m).

The general formulas become as follows:

s=0
(ej-m’ix1)( )
,ZJ—m—;JjH 11 (i=1,2, +, 2j—m+1),
<2j,—17z>
s==0
denominator
\/(4j—s+1)<4jf25)
s N27—s) "
- numerators
s<J’
1S
oLy G i) @ m i)

27-—m—s+1)(25—i+1)---(2j—s+1)
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X S0 Omri =) Gmot k) 25 —m )+
o (27j—m—s—k+2) <2k]___18>],
2j—s>i>s+1 |

3 -(~2j<.i_iiljilﬁ»<gj'+m—s)---<m+z‘>.<2j—m—s>--.<2j—m—z'+.2)

‘ )
’x[:z:(—:nk—l (Z.~<si;122>! (m+i—1)(m+i—s+k—1)

X (@f—m— it D) @f—m—i— k3 2+ ) @j—i—k+D) |,

i>27—s+1

‘ S
2J—1+2 L i b—1 . )

X (2] —m—it1) e (2 —m—i—k+3) (2j—i+1)~-(2j—z'~k+3)].

If sj, the expressions in case of ¢(<2j—s and ¢>s+1 are iden-

tical with the foregcing ones for the case of i<<s and >2j —s+1,
respectively. For s>1>2j—s+1,

STV gjmgr MY @i st ) @i it D)

@i —m—s+1) (27 —i+1)-2j—s+1D)

;;:[’7:2:*% —n(; S .k> 2+ m—s) e (m+E) 2] —m—3)e

...,<2j~m—s—k+2><2kj:1s>]'

In - particular, if m vanishes, the C-G coefficients C(j, 7, 2j—s; i~j—1,

j—1i-+1,0) become as follows:
For s=0,

(.ZJ ) |
— N e (=1, 2, -, 2§41,
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12: T. Shimpuku

For s=x0,

denominator

‘/<4j—~s+1><4j—23>
s 2j—-s )’

numerators; if s<j

- : qvsrise g E—1N[25—s 2j—z'+1>
i<s o B E )

: : L i1 2j—s 2j—i+1>
2j—szizs+1  H(-D! ‘<s—k+1><z‘—s+k—2)< E—1 )
) . 2 —1+2 - i—1 2]'—3 2]—Z+1>
i>2]—s+1 ST () R (),

while if s>>7;

1<2j-—s (the same as the above in case of <),

. . 2j-8+1 wft—1\(2]—s 2j—i+1 )
sZ122j—s+l 35 (~D k(k—1><k—1><‘2j~s—k+1 ’
1>s+1 (the same as the above in case of i>2j—s+1).

Moreover, when we put total spin /=0 the C-G coefficients C(jJ, j, 0;
t—j—1,7—i+1,0) are obtained:

LDV ety 2, e 2j40),

§5. Algebraic Tables of C-G coefficients

For the convenience of computing the C-G coefficients, we make
algebraic tables by fixing one variable. For this purpose there are two
ways; one is to fix the value of m as a function of j and j’, and the
other is to give ;' a numerical value. This time, we consider s as a
parameter, so the C-G coefficients can be written in the matrix form
having subscripts s (column) and 7/ (row). Therefore we will write the
following tables in such a form. The former tables are helpful for
computing the C-G coefficients of high m-value larger than j—j’, because
they are more simplified than the latter as will be stated in the remarks
about the latter ones. Concerning the latter ones we estimate them for
J'=7/2~5.

i) Fixing the m-value

If {m|=j+j', the only one C-G coefficient C(j, s, j+75"; 7,7, 7 +7)
is different from zero and inevitably becomes 1. For some lower m-values,
the C-G coefficients are as follows:
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Im|=j+j —r (r=0,1, -+, 2j+25, r>s); the C-G coefficients C(}J, J's
J+j —s; j—r+i—1, j’—i+1, j+j —r) are given as follows:

For s=0,
(7))
r—i+1/)\i—1 .
<2j+2j’) G=1,2, -, 7+1).
7
For s==0,
denominator
\/<2j+2j'—s+1><2j+2j'—2s)
S r—Ss ?

numerators; if s<r/2
1<<s

(D2 @ =9 @j—r i) 27 i+ Do

@2y —s+1D r—i+1) - (r—s+1)

><[§<—1)i—k(i5k)(2j~r+z’—1>-~<2j—r+k)

><(1f——s) (r—s— k+2)<k f)]
r—s+1>i>s+1

\/</ 1131') (27 =9)@j—r+8) @] =9 (2] ~i+2)

[i( 1= 1( <sk+k1)2)'(2] ~r+i—1)2j—r—s+k+i—1)

W (F—it1) e (r—i— k4 3) (2j’—z‘+1>---(2j'—i—'k+'3>] ,

i>r —s+2

\/(r Z‘1_41?1) (@ —r 4= D @i =5+ D) (25 —8) -+ (25 ~i+2)

S
x[;k(—l)k*( <s]1k1>2) 727 =) Qj—s—r+i+k-—1)

N (F—it D) (r—i—k+3) <2j'—z'+1>..-<2j'~z'~r+3>].

If s>7/2, the expressions for i<7r—s+1 and i>s-+1 are identical-

with above-mentioned one in case of i<(s and i>7—s+2, respec-

tively. Whereas for s=>i>7—s+2,
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[0 5y) @i -9-@ir+h)
X (r—58)er(r—s— k+2)<k 15)]

i) The tables for j'=7/2~5
First we will enumerate the noticeable facts about the following
tables: ‘

a) In square brackets, we have arranged the terms so as to make the
evaluation easy, and so we have not expanded them.

b) Each table is a matrix of (2j'+1) X (2j'+1) having a column-sub-
script s and a row-subscript . An (s, 7)-element of this matrix is
equal to (—1)° times (s, 2j'—i+2)-element, if the sign of m in either
element is changed. s runs from 0 to 2j, and ¢ runs from 1 to
27+ 1.

¢) The denominators of C-G coefficients are independent of i, SO we write
the denominators in the second column separating them from numera-
tors.

d) The resultant eigen-states are written in the first column, and their
decomposed eigen-states are arranged in the top row. These tables
can be used for each value of m positive and negative, but if we once
evaluate the C-G coefficients for positive m-values, these can be also
available for the one corresponding to negative m-values, because of the
aforesaid property b). For this end, we have written in the last
column the composite eigen-states whose eigenvalue of the third com-
ponent is negative, and their decomposed eigen-state in the under row.
Take care of minus sign in the last column!

e) If we set the value of |m| equal to j+j'—7, the matrix elements
whose subscripts ¢ and s are larger than 7-+1 vanish, and the denomi-
nator and numerators have more common factors. Accordingly, in the
case of r<2j'—1, i.e.,, |m|>j—j +1, it is more simple to use the
tables of i) in this section.

§6. Numerical tables

The followings are the numerical tables of the C-G coefficients for

—1/2~6 and j=5, 11/2 and 6. For the highest or the lowest value of

the total third component, the C-G coefficient is unity and we omit it
in the table. D means a denominator.
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m=+8 i D j (6, 4) (4, 4) (6.5) (4, 3) (6.6) (4, 2) ‘

10.8) | V5 | V33 V8 vt 0, -8)
©.8 | Vi -V VE Vai i — (9, -8)

G | VTl Ve V77 7 -9
DG DU D 6 DY 6-64-D) |
m==*71 p (6. 3) (4, 4) (6, 4) (4, 3) (6,5) (4,2) 6,6) (4, 1)

(10,7) V285 V55 V132 V84 V14 10, —7)
9,n| V765 -1/330 — /22 V224 1186 —(9, =7)
8,7 V1368 V420 — /343 -V11 1594 8, -7
(7,7 V408 - V28 V105 —1/165 V110 —(7, -1

D 6, —3)(4, —4) (6, —-4)4, —3) (6, -5, —2) 6, -6)4, -1
m=+6 D (6,2) (4, 4) (6. 3) (4, 3) (6,4) (4,2)
" (10, 6) 1/4845 1495 V1760 11848
(9,6) | 11020 -1/330 1165 V7T
(8, 6) 11368 1504 - V63 1240
7,6) 1/2856 —1/504 V847 —1/240
(6, 6) V476 V14 —1v'63 1135
D 6, -2){4, -4 6, —3)(4, —3) 6, —4)4, —2)
6,5)(4,1) (6,6) (4,0)
V672 V70 10, —6)
1343 1105 —(9, —6)
V165 1/396 (8, —6)
—V'165 V1100 — (7, —6)
—1/165 199 (6, —6)
6, —-5)4, -1 6, —6)(4,0)
m=5 D 6, 1) (4, 4) (6.2) (4, 3) (6,3) (4,2)

(10, 5) /1938 199 V495 V770
(9, 5) V612 -1/132 AL 0
(8,5) /9576 173360 V42 — /2187

(7,5) /37128 —1/10080 16174 17
(6,5) 11428 V140 —v/343 1/288
(5,5) 1546 -vV'7 '35 -0

D 6, -1, —4 6, —2)4, —3) 6, -3){4, —2)
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75

(6,4)(4, 1) (6, 5) (4, 0) 6,6)4, -1
V462 1105 VT (10, —5)
V'i54 1140 V21 —(9, —5)
-V'5 /2662 /1320 (8, —5)
— 17935 11650 /11000 —(7, —5)
-1/30 ~V132 1495 6, —5)
1150 -V'165 199 — (5, —5)
6, -4) (4, -1) (6, —5) (4,0) 6, -6)(4,1)
m=x4| p (6,0 (4, 4) (6,1) (4, 3) (6,2) (4,2) (6,3)(4,1)
(10, 4) 19690 V231 V1584 V3465 /3080
(9,4 | V85680 ~1/11088 - — /25872 —1/4620 V9240
(8,4) | V62244 V17640 15250 - V8214 — V5547
(7,4) | V18564 ~—1/5880 1630 12178 —49
6,4) | V15708 12940 —1/3500 23 1882
(5, 4) 1V/'2730 ~ V147 1448 1605 1360
W, 4 V715 2 -v21 160 —1/120
D | (6,004, —4) (6,-1)(4,—3) (6,-2)(4, —2) (6, —3)(4, —1)
(6,4)(4,0) 6,54, -1) (6,6)d, —2)
/1155 1168 VT (10, —4)
124640 10464 V756 —(9, —4)
16728 1/15895 12970 (8, —4)
—1/600 V4125 V2750 — (7, —4)
-1/3072 /330 V4455 6, —4)
V15 ~ V264 1891 — (5, —4)
1180 —1/198 1132 W, —4)
(6, —4) (4,0) 6, =5)(4,1) 6, —6)(4,2)
m=3 D 6, —1)(4,4)  (6,0) (4, 3) 6,1)(4,2) (6,2) (4,1)
10, 3) 19690 V99 1924 V2772 V/3465
, 3) 113260 ~V024 —1/3564 ~ V2112 - V165
(8,3) V41496 18232 17938 ~v/1014 — /7680
(7,3) | V408408 | —1/123480 — V1470 175690 - 1/4608
(6, 3) 15236 V1372 —1/588 -8 V845
5, 3) V2730 ~1/343 V588 —V/'324 Vs
4, 3) 12860 V84 —1'289 V507 — 1540
3,3 V716 -2 V21 ~v'63 V140
D 6,1)(4, —4) (6,0) 4, —3) 6, -1, -2) (6, -2)(4, —1)
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76 T. Shimpuku
6.9  EHA -1  G5E -2 6,63 -3 | ]
Vi Vs Va2 1 — \ (10,’”—7'—73“)
/3300 V2662 V512 Vel —(9, =3
V150 101 V5819 V462 (8, —3)
—1/62410 V18375 /103125 V19250 —(7,-3)
~ /324 /294 /1056 V693 (6, —3)
15 —1/486 V66 /693 — (5, —3)
v/300 -1/18 — /198 V924 , —93)
= /252 V378 — V462 V396 —(3,-3)
G -DU0) 6 -HAD  6-HwD 6 -0UY | o
m=+2 D 6, —2) (4, 4) 6, —1) (4, 3) (6,0) (4,2) 6,104, 1D
a0,2) | VIBOO Vi Vesse  vVzem V34358
(9,2) | /39780 ~1/1320 —1/7986 —1/9702 - V462
(8,2) | V1369368 /164640 /347802 V8064 — /237605
(7,2) | V408408 ~ —V/98784 ~1/30870 /53760 /10890
(6,2) | V47124 V13720 —1/686 — /5082 /5618
(5,2) V8190 —V1715 V1372 -84 —22
(4,2) /2860 V240 ~ V507 22 —V/189
(3,2) 1/5148 -1/80 17 ~1/588 V847
2,2) | V1287 1 -VE T ~V/3%
D 6.2) (4, —4) (6,1DU -3 6,04, —2) (6, -1 -1
(6,2) (4,0 6,3)4, -1 6,494 -2 6,5¢ -3 6,64 —49
/34650 V12320 V1848 V96 1 (10, —2)
V5775 V1039 V3773 19 Ve -9, ~2)
—~V/50700 - - V184815 556 V64757 V1848 (8, —2)
—1/64980 —53 /86640 V56595 1/3080 -7, -2
11 —V/7605 V1587 V11319 V1386 (6, —2)
V1250 - —v/360 —1/384 V1848 1693 —~ (5, -2)
0 V210 —1/504 1/198 V528 4, —2)
- —1/8% 1630 -1/168 _ —1/66 /1584 -(3,-2)
V70 —v126 V210 —v/330 V495 @, —2)
6, —2)(4,0) (6, -3)(4,1) (6, -2 (6, -5E3) (6 -6)44)
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General Theory and Numerical Tables of Clebsch-Gordan Coefficients

77
m==+1 D 6, -3)4,4)  (6,-2)4,3)  (6,-1)(4,2)  (6,00(4,1)
(10,1) | V41990 V55 /990 15544 112936
9,1) | /19890 -v/270 —1/2535 —1/5376 ~ V1764
(8,1) | /195624 /12096 /48552 V15870 — V15750
(7,1) | V136136 —1/21952 — /24696 14410 V17010
6,1) | V23562 V6174 V343 —1/3920 1420
(5,1) V1170 —1/315 V70 132 —1'168
(4,1) 12860 V480 —1/540 1/189
(3,1) V5148 ~1/988 - V676 —1/875 V735
2,1 V1287 3 -V32 V70 - —Vi20
D (6,3) 4, —4) (6,2) (4, —3) 6,1) (4, —2) 6,0) 4, —-1)
6,D4,0 6,24, -1 (6,34, -2 (6,4, -3) (6,5)(4, —4)
113860 /6930 11540 V132 ) 10, —=1)
1840 V5145 13360 V578 V22 - (9, ~1)
— /26508 15046 148387 /21875 11540 8, —1)
—90 ~1/13122 109 /30345 V4620 —(7,-1)
12048 —1/2809 —1/938 1/5250 V2310 6, —1)
V80 V10 -1/180 V84 V231 —(5, —1)
~V/210 V420 -v/210 -V18 V792 4, -1
—-1v/'350 V28 1126 —1V/750 11320 —(3, -1
V175 — /224 V252 —1/240 1165 2, -1)
6,-1)14,00 (6,-2)(4, 1) (6,-3)(4,2) (6, —-4)(4,3) (6, -5){4,4)
m=0 D 6 - & 6, -3)43)  (6,-242) (6 -1
(10,0) | 18398 ) 180 1630 V2016
9,0) | 14862 —V'22 -1/330 - V1155 —vV'924
(8,0) | V5434 V140 V1029 V1014 -/30
(7,0) | V4862 - V420 -1/1183 —-V18 1810
6,0) | V1122 1210 » V126 —11 -v'20
(5,0) V78 -121 0 V10 ~-vV'E
4, 0) /286 V72 -1/'30 0 V21
(3,0) 1858 -1/120 V162 -V112 V'35
(2,0) V429 V15 -6 V56 -V70
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78 T. Shimpuku
(6, 0) (4, 0) 6,1)4, —1) 6,2) 4, —2) (6,3) (4, —3) (6,4)(4, —4)
V2540 V5016 V630 V80 V3
0 V524 V1155 V330 V22
— /1008 -3 Vioid V1029 V140
0 ~ V810 Vis V1183 Vi50
V168 -3 —11 V%6 V310
0 ) —-V10 0 121
-v10 Va1 0 -3 V72
0 -~V Viiz V162 V120
V75 - V70 56 —6 Vis
j’=9/2 j=5
m :,iH
o | 6o(39) 6%
(55)| v V10 3 (%)
(FH)| v -3 Vo (5%
o o058 e-a(3-3)
m— 115
Flp | ea(3d)  eo(sd)  en(hl) |
EY v [ Vi 8D
(% % V323 ~ V163 1 V160 _ 12_7 J;)
(.5 vz 2 -VE Vs (2-%)
> | 6 -o(3-5) 6 a3 -3 e o5 |
m= iE
2o ea(3g)  ea(3q)  ea(33) en(Li) |
(139, 123) V523 V10 Vi35 V120 V28 (£29 —
(122 ) veis | —vas -7 11 V310 - (121 -
(%, .1.23)‘ VeS| vV ~Vi2 -V% V3 (-
(318 vig,  -va V5 VB3 v !~ (% -




[y
oy

I+

General Theory and Numerical

Tables of Clebsch-Gordan Coefficients

79

" b | en(3d) en(®D)  e(%3)
(,%9 _12_1) V616 V35 V180 V270
(LAY | vaeso ~ /756 —V/867 V18
(21 V8 V32 0 -2l
(L) vero —1/588 V5% - V14
() | vis 3 -VZ# Va2
b | 6on(3-8) 6oa(Eo3) G-9(3-3)
60(33)  69(33)
Vi va -9
viom vao (%)
Vi va (.-
-V v (5.-)
s Vi (5.~
6-0(3-3) 6-9(%-1)
" o | eo(3d) en(ED) 6w
9) v Vi V105 V340
(4,9)| vazm ~1/105 ~V/i014 —1/168
(22) viies V320 V% -1/168
(%.3) | vao -V73% V98 V32
(%9) | viam V270 ~19 Viiz
(2.3)| vis V'8 V30 -3
b | eo($-3) o)) e-off
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80 T. Shimpuku

6o($3) o3l 69(g-d)
V310 V70 VT (L; _%)
V432 81 V250 ~(,-9)
~V75 14 V250 (2-9)
~20 -V3 V750 -(2-2)
V18 -V V375 (3L -2)
1Z0 ~ /50 Vi2 -(2.-%)
(33 e o3l as($y)
T o |aoo(3d) eoltd) avdy)  eatd
(2.0 v Vs V5i V180 Vo
(4. L) veas —~V/486 ~ /2205 ~ /1536 V72
(1) v V1400 V1680 ~V/126 ~ /1512
(2 2) vamsio | ~v7850 ~ V215 V4704 ~ /288
(81) vess 0 ~V3 2 V18
(%,g) V429 C —VE0 V68 -V/60 VE
(F5) v Vi L V75 ~10
b l6n(§-3) o3l @ (%3 6 a5
6o(34)  6o(3-1)  @o(s-5)
V135 V30 V2 (% -%)
V2178 41 V240 ”(% —;>
Vi3 /2100 V875 (‘57*%)
~vaT -VE V50 (M-I
V20 ~V/%0 V8 (% -7)
10 V72 V30 (L -1
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o-a-3 e-o(fh) e-s(33)
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General Theory and Numerical Tables of Clebsch-Gordan Coefficients 81

b |a(3d) a3l eo(3d) en(E)
(129, -2—) /8398 V20 V315 V1512 V2940
(i,5) vess  —vies — /1452 ~ /3250 — /252
(125’, %) V3431 V324 V648 V60 -V/378
(l; %) Vises  —1/1029 ~ /588 V490 V352
(121 g_) V858 V352 -1 - V120 V84
(3.3) vess -V V120 -1 -V70
(%%) V429 VI8 Ve V70 -5
(-;L %) V558 ~ V18 V56 — /105 V150
b [eo(3-3) eo($-1) eo(%-5) G-v(g-3)
63 6o(3-3) 633 63
V/3520 V/945 V{40 Ve (2 -3)
Viol4 V2304 V867 V70 -(%,-2)
~12 V394 V578 V105 (2 -3)
~ /726 -8 V/1083 V630 -(2-3)
V8 — V147 6 V210 (3 -5)
V1% V10 -v3 V352 -(%.-3)
0 V28 ~ V84 V90 (Z,-5)
- V175 V168 — V126 V60 -(3.-3)
6.-0(3-3) 6-9(37) 6-0(33) 6-9(33)
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82 T. Shimpuku
" b een(38) aoa(®]) a3l eofdd
(]29 %y /8398 .~ V' 5 V120 | vV 840 V;BBZ
(l}, %) V92378 - V648 ~ V8427 — V2476 ~ /13230
(2. 2) viaiss V448 /2688 V1734 — V430
(2 5) vreeml -V —1/16807 14 V11830
(%2) vess V189 V56 -1/128 0
(2.3) vess  —va0 V10 V70 ~11
(Z.2) Y V% —8 V7 Vio
(5.2) vaso v V728 — /686 V105
(£.3) vies V3 -V8 Vid - V%0
b [ eo(3-9) ea(h-1) en(3-3) eof Y
©(33) 6a(3-4) 69(3-3) 6.0 -F) av(§.-1)|
V/2940 V1680 V420 V16 1 (179, - %)
Vii76 V52218 V18522 61 vieo  |-(M-3)
—1/3100 V18 V/2883 V1694 V140 (3 - 2
~1/1400 —1/10082 V/3362 V17661 vaseo  |-(2 -3
V12 —8 —6 V168 V105 (3 -3)
V20 V35 ~ /140 V30 vie  |-(3.-3)
—1/50 V/56 -4 -V12 V120 (% -3)
-10 -7 V252 — /726 veeo |—(5,-3)
5 ~1/28 V28 -V2i Vib (_g_ w_gw)
6o(3 1) 6-0(33) 6-9(3.3) 6. -0(3:3) 6.-9(3.7)
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General Theory and

83

Numerical Tables of Clebsch-Gordan Coefficients
m=+_§, D (5, -9-4)9 (5, 53)7 (5, 52)5 (5, :1)3 (5,09) )
- 2
S 33 (39 & 3G (3D
(129, %) V92378 V10 V05 V4320 VIT640 V31753
(122, _;-) /461890 —-27  —V17208  —V887s2 - Vii28%  —1/8830
(lzé, é—) V12155 V%8 40 V2904 V98  —v/1960
(g», _21_) V72030 | —V/3087  —VI7i50 - V4116 V9072 V2240
(12i, %) V1290 V186 V867 ~V128 ~V/384 V480
(2.4) ves| -vie -V V135 -V -6
(%%) V2145 V576 -V - V108 17 —Vis
(g, %) V1250 | — Vo713 V600 - ~-11 -Vig V240
(g, %_) V65 V18 -5 47 ~-V/18 V10
(%_;_) V55 ~1 V32 -vV'3 2 -V5
- (5,4) (5, 3) . (5,2) 5,1) (5,0)
D 9 9 9 9 5 9 3 9 1
-3 -9 -9 -9 (-1
5,1 (5,2) 5, 3) (5, 4) (5, 5)
9 1 9 3 9 5 9 7 9 9
F-3) (-3 -5 -9 (-9
J— S— - - 19 1
/36460 V10080 V1620 V90 1 (7, -—2—)
V57624 /151968 Vi8672 7 V80 —(121, —%)
. . _ — 15 1
V/588 V1400 53 V518 V%0 (7, —7)
— /10753 ~30 V{133 V10647 vew -2 -1
- — — 11 1
4 V672 1108 V1014 Vi35 (—2~, —7)
5= —/TE /T 2/T&R 75 (9 _1
1120 V'35 V40 1180 V72 (2, 2)
— - - _ 71
V6 Vii2 V338 12 1360 (—2—, ——2—>
~ V513 VEB  —V/21 - Vi3 viow  |-(2.-1)
o /T = 3 1
) 0 2 118 V45 (7, 7)
Ve VT VE -3 vio  |-(+-1)
(5, ;1)l (5, 52)3 (, —9~3) (5, —4) (5, —5)
1 9 3 9 5 9 7 9 9
(’5’2) (2’2) (2’2) (?’2) (?’?)
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84 T Shimpuku
i =92 j-112
e GG GRGD
(10, 9) \ V20 V11 3 (10. —9)
(9,9) /20 -3 V11 -9, —9)
oo G B 3)E )
mmE e 1GEE 3EE) BRE)
10,8)| V190 V55 V99 6 (10, —8)
(9, 8) /90 — V45 1 V44 =9, -8)
@, 8) V171 6 —V/80 V55 (8, —8)
s (B DEIEDE-DE-Y)
mmE e GG BR)ET)
(10.7) /380 V55 V165
0,7 | V3060 -V/1215 — V245
(8.7) V2736 V972 —22
@7 vere | —V28 V84
> ED6- G-PE-D
(2% GFRES)
V132 V28 10, —7)
V676 V924 —(9, —7)
-1/125 V1155 8, -7
- V105 V55 : — (7, =7)
T30 E9E3)
mm e TEHEY GG Ge)Es)
(10.6) | V1615 V110 V195 V660
(9, 6) V510 -1135 ~v/120 V10
(8,6) V2280 V864 =12 —1/529
(7,6) /952 — V224 V252 -v21
6,6) | V1190 V63 —V/224 V378
> (B9 E D E0E-D
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General Theory and Numerical Tables of Clebsch-Gordan Coefficients
<12l ‘3)(3 %) (121 121>(2 é)
1/308 V2 (10, —6)
1168 VT ~(9, —6)
/105 V770 (8, —6)
~v125 1330 — (7. —6)
—1/360 V165 (6, —6)
(>-2)F-3) G-32)E %)
| b | GA3Y BIED  GHEY
(10, 5) V2584 V7T V195 V990
(9, 5) 16120 -v045 — /1875 — V150
(8,5) | V13680 | 14320 V672 — /2541
(7,5) | V24752 —1V/7840 | V2016 V1575
6,5) | V14280 V5305 ~ V3703 V1694
(5,5) V312 -3 V'35 ~-V'70
s B 6D B3
(2733 GEs) (555 -3)
V770 V231 Vol 10, —5)
V1050 V1715 1/385 ~ (9, —5)
= V/507 V2890 V2750 (8, —5)
-71 130 V8250 — (7, —5)
Vis —V/2535 V4125 (6, —5)
V90 -1V75 V33 — (5, =5)
(2-2)5-3) G-3)E-3) (-5 3)
R R LG D¢+ %) (5352 GES)
(10, 4) V6460 V7T /693 V1980
9, 4) /3060 —1/243 -1/867 ~1/420
(8, 4) V44460 /9720 V7680 V2058
(7, 4) V6188 —1/1960 0 V1134
(6, 4) V78540 V19845 —1/12005 -v/28
(5, 4) V780 ~9 13 — V140
4,4) 1716 Viz —1/48 V105
> | EHED BP0 R

85
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86 T. Shimpuku
EREE I GO G R A o)
V2310 V1155 V231 V14 10, —4)
V90 17845 23 V66 —(9, —4)
—87 V1058 V12250 V4125 (8, —4)
— V243 - V726 V750 V1375 — (7, —4)
V11094 —1/10443 —1V/375 V/24750 (6, —4)
V30 V15 — V147 V198 — (5, —4)
—1/160 /180 —~12, V66 4, —4)
-2 -3) G2 -2 G-2E) G-2IF3)
meE 0 (595 GG GoEs) G3ED)
(10.3) | /12920 | V55 V693 V2172 V4620
0.3 | vasa0 VT VBT V38 Vs
(8,3) | V11856 V1512 /3000 V30 - V2178
(7,3) | V272272 —1/68600 —1/17640 - /39690 V4374
6,3) | V10472 V3087 — V245 ~1/980 V1452
(5, 3) V1560 —-1V/315 V289 -6 —1/60
4,3) | V5720 V20 -1z V1083 — V605
(3,3) /3432 -6 V140 — V315 VE2S
o G EE D EI DI

(3553 GDGE-3 G363 (355 -3)
13465 V11556 1154 V6 (10, —3)
V1335 V6845 V2166 Visd | —(9, —3)
~V294 V1922 V2535 V385 @, —3)
— V46818 —1/150 V66125 V28875 | — (7, —3)
-1 — V1587 V810 V2310 6, —3)
V245 —V135 —V18 V162 | -, —3)
V60 V180 —viol4 V1386 (4, —3)
—V700 V76 —~ V630 V330 | — (3, —3)
G- G-DED G363 R
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General Theory and Numerical Tables of Clebsch-Gordan Coefficients

m= 2 1 _5 i1 _3 1 _ 1 11 1 13
D <2 2) (2’ 2> (2’ 2) (2'2) (2’2)
z3) Gy &9 &5 &)
. . \2'2 2’2 2’2 2°73 2°2)
(10,2) | V41990 V55 /990 V5544 112936 V13860
(9,2) | /19890 —V/270 —1/2535 — /5376 — V1764 /840
(8,2) | V195624 V12096 V18552 V15870 ~1V15750 . —1/96-08
(7,2) | V136136 | —1/21952 —1V/2469 V1410 V17010 -90
(6,2) | 123562 V6174 V343 — /3920 V420 V2048
(5,2) V1170 - V315 V70 V32, -1v168 180
(4,2) V2860 /480 — V540 V189 1 —V/210
(3,2) | V1029 —~ V576 V1352 — V1750 V1470 — V700
(2,2) V1287 3 V32 V70 —1/120 V175
- 11 5 11 3 o1y, i1 1L 3
D (?’E) (2’2) (2’2) (2’ 2) (2’ 2)
(,9_ _2> (,ﬂ _J_> (2 _,,54> 9 *i) (9. _L)
v 20 2 32 2 ) 20 2 A
11 5Y9 _ 1) (11 7\/9 _ 3 11 9Yy9 _5) (1111y/9 7
(7’_2‘><7’ E) (2’7)(2’ 2) <?’?>(2’ 2) (2 2)(2’ 2) o
/6930 V1540 V132 V'3 10, —2)
V5145 1/3360 V578 : V22 — (9, ~2)
V5046 V18387 V21875 /1540 (8, —2)
— V13122 109 /30345 14620 — (7, ~2)
—53° —1/288 /5250 /2310 (6, —2)
Vi — V180 V84 V231 -5, -2)
V420 — V210 —-V18 V792 (4. —2)
V56 V252 — 11500 V2640 —(3, -2)
—V'224 V252 —1/240 V165 @, -2)
159 1) (11 _7)\/9 3) (11 _9\/(9 5Y (1I _11\/9 7|
(7’*7)(3’2) (2‘ 2)(2’2) (2’ 2)(2’2) (2’ 2)(2’2)
m=:kl 1n_7 1 5 1 3 1 1 i1 1
D (E fz) ( 2) (2’ 2) <2’ 2) (2'2>
(__9_ .9_> (& 7) (i Q) (9 i) (2 L)
) 22 2° 2° 79 272 2° 2
(10,1) | V167960, V55 /1485 /11880 1/38808 /58212
9,1) | V875160, — 13645 — /55815 - V201720 —- V172872 — V588
(8,1) | V1956240, /46656 /355008 V378006 — V4410 —1/356740
(7,1) | V2722720 — /21952 — /65856 —1/2058 V43750 V120
6,1) | V47124100 /83349 V57967 —1/43904 — /13440 V67760
(5,1) V4680, -1/1215 V5 V640 —1/381 —4
4,1) V5720 V1440 — V480 —V15 23 —V'726
(3,1 V514800 V7776 V9248 -7 V735 V490
@D V5148 V243 —23 V722 ~ 1780 V605
() 1220 -1 V'3 -vV'6 V10 -V'15
17 11 5 11 3 (111 Y
, =z &3 &3 Gy G-
3-8 6D B9 &9 (3-p
2” 2) 2° 2 32 27 2 2" 3
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88 T. Shimpuku
ok 2 % 5 B o B 5 B ¢ 15 Y
-3 -3 -3 &5 G-3
V41580 V13860 11980 V99 1] (10, -1)
V151620 V/212910 v/ 69620 79 V99 | —(9, —1)°
—1/24276 V317583 631 V74420 /1980 8, —1)
— V14652 1 /60543 /31500 V1540 | — (7, —1)
-52 ~1/60.92 V30324 /100905 /10395 | (6, —1)
V560 — V420 —1v/60 /1083 V297 | -5, —1)
V210 V70 — /810 V648 V792 | (4, -1)
— V4046 V7098 - 1/5046 V120 /11880 | — (8, —1)
— V343 V84 V12 — V375 V1485 | (2, —1)
V21 —1/28 6 ~V'45 V55 | —(1, —1)
-3 B3 G- G-3) GHG-3)

53 &3 Gy &) (232
I I I I )
- 29 9 &3 G353

(10.0) | V16796 1 V45 V540 V2520 V5202
(9,0) V9724 -3 —V/245 — V1500 —1/2520 —1/588
(8.0) | V27170 V180 V2704 V6627 V1134 —1/2940
(7,0 V4862 - V140 — /1008 —V/525 V338 V420
(6,0) | /11220 /945 V2541 —1/28 — /1536 560
(5, 0) V156 —V27 -V15 V20 0 —4
(4,00 | V386 V72 0 ~ /30 V35 ~V'6
(3,0) V4290 | — /1080 V384 -V 2 -1/189 V490
(2,0) V858 1/135 - V147 10 —V/42 Vb
(1.0) V110 -V'5 3 -V12 V14 -V'15

CEC D R S
5-3) 33 G- G-9 -3
V5292 V2520 V/540 V45 1
/588 V2520 V1500 V245 3
— /2910 V1134 V6637 V2704 V180
—1/420 - V338 V525 V1008 V140
V560 — V1536 -V/28 V2541 V945
4 0 —V'20 V15 V27
— V'35 -V'30 0 V72
— V490 V189 V2 — /384 /1080
V6 —V42 10 ~ V147 V135
V15 ~V14 V12 -3 V'5
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General T heory and Numerical Tables of Clebsch-Gordan Coefficients 89

i’=92  j-6

ey 9 9 9 7
D 65(33)  69(57)
25 ; i | B9
(1_2‘9 LZQ) ' V'3 9 (129, N 129>
o e )
— 417
TR o [ ea(3d) st eo(33)
(23 | v Vil ViE Ve (&, -1
(%) | vim| Ve Vs o ()
(121 lZZ) V95 V18 - V44 V33 (327— —12—7—)
> oot g e o3 -F o3
~ 415
TR | o | ea($)  eo(3d)
(2—21—155) /665 V110 V297
(1291;) V399 —1V/'165 -v22
(12—7 l;) V1615 V540 —-1/338
(125—125) /969 ~VeL V280
P FO ) T .y
69(33) 65 3) .
V36 Vi (2, -2)
10 v -(3-%)
-VH V693 (321 19y
- v v |-(5.-5)
603 -3) G-ofF )
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90 T. Shimpuku
"I o | ea(3d) @o(3D)
(Z2) | vees VEb V220
(2.8 | verss | —vio80 — V137
(L3 | vewo | . e V120
(2.8 | visss | —vi008  visn
(2.2) | vaw Vi ~ V56
6o(33)  en(3d)  ao(3d) |
V264 V112 V14 (271 —-‘123
% /7268 /896 ~(3 -8
~V/1369 V162 V2079 (% —1;
—V/210 —1/49%5 V1760 - (125 - 1‘25
V105 —V/110 V55 (1—23— *—23
T £ R A O R
miy 9 9 7 9 5
D 6n(3.5)  6a(3q) 633
(ZY) | vas V88 V495 /80
(123, %) /13566 ~ V2475 —1/3960 - V110
(L) viee Vs V30 ~ V770
(24| vasers| —v/10080 V1032 V1188
(3;—1—21) V13260 V1680 — V3402 /2058
(%%) /3094 - V63 V280 ~ V630
P ROy Y 4 R
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General Theory and Numerical Tables of Clebsch-Gordan Coeficients Eenl

6o[33) 63(Ed) @o(g- |

e v v | (B0

VT V3549 v |-(2 1)

- vai Ve va | (4 -1

- V7280 V350 v |-(12-1)

-V ~ V158 vis | (2 -Y)

0 v v (23

6 n(E 5 6 a(3 1) ©o(5])
" b | eofnd) en(@D) ea(%3)
(Z4)| voom V51 Viles /&
(2.2)| visees | —vises ~ /3603 ~ V1520
(.5) | vizes V52 V168 Vit
(1—25 %) V440895 | — V141120 /3360 V70644
(2)| vamo /550 ~ V816 Vel
(%%) /34034 —1/2646 V6727 ~1/7000}
(.9)| vam VE -V V3
PR FOXTTCNSS § e M & g e
6933 @nEd) en(3-3) 0o(%-3)

/3080 /1386 V252 vid (2—21 ~%)

V770 /3850 V2023 V224 - (179 —%)

—1/180 8 V352 V99 (% —g—)

~171 —~ /36980 V68750 vegow  |-(2,-3)

22 ~ V720 0 V1375 (173 ——g—)

V3130 V150 ~ V5577 vasor  |~(5—7)

- V60 V75 - V6 v | (3 —)

DG-F) ep(F] 6-(33) 6953
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92 T. Shimpuku
7
m=t-
T2 (. 9 9 7 95 9 3
D 6.-n(5.3) 60(37)  @v(F3)  6n(f3)
(22—1 %) V3230 V22 V231 ‘ V792 V1155
(ng %) /1938 -9y ~ V162 —1/396 0
(»1-22 %) /83980 | /13608 /19044 ~1'168 — V16245
5 R R _ o o __
(12— —g—) V440895 — 1123480 —-V11760 V76230 V432
(%.1) | viseao V13720 — V3510 — V5550 /7803
(% %) V170170 —V/27783 V35574 —v/10108 —/1920
(L) ves Vi TR /168 ~V/125
(£.2)| veim —Viz vEs . —Vid V580
"" " 9 9 9 7 (9 5 (9 3
D | 6D(3—5) 603 -%) 6-D(3-2) 6-2(3-2)

69(33) @n(3-1) 6n(d-2) eo(t-1)
V770 Vol vas 1| (B-D)
V35 vis Vi vE (-1
~ V80 V 16364 V5972 var | (4 -1)
~VTTels V1500 V11375 vagso (2 -T)
- V512 ~ /5000 V5500 vees | (2 -1)
/23806 — /20885 ~ V1% viosss (3 -1)
V30 3 ~ V132 vest | (5 -%)
~ V120 V504 - V12 vaes  |-(%-1)

6 —(F 5 6031 6-(EI) 6933
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General Theory and Numerical Tables of Clebsch-Gordan Coefficients 93

; |
" b [eoa(3d) eon($d) eo(3d) 6o
(25} | vazsto V7% V5696 V7562
(2. 5) | viresss | —vsee0  —vEeell  — V76200 ~ V8316
(}.2) | vss080 /7560 /31504 V3o —V/I0i0d
(22,5) | vososes | —vieTees  — /123480 /73500 /78030
(2.2) vemi| vem 0 — V770 V5D
(3%5) vsiosto | - viesig /57967 VIS /6040
(3-3)|  vess V105 ~ V168 -VE
(£.5)| viso:s| -vaso V1152 ~ /566 Vs
(2.5)| va008 ~VI0 V05 ~ V31

b [eo(E -3 evE D 6ol 5) 653

©o(34) 09(3 )

6.5(3.-3) ©o(3-

7

2

)

/6930
/13860
~ V7935
— V08568
21
V56180
- V5

~ V1680

/850

/3080
/46585
/4860

— V55778
—38

—~ V45
V120
V420

— /504

V123210

-V'5

—1/66564

- 1/86
V8

V630

V8
V3750
V7516

V105165
V2310

V55902
0
- V178

—1/660

1

V128
V162
V24640
V770
V231

V4224

V49

|
rojor tojon wolon polen oo ol wolor ol wojon

e’ N N N’ e’ e N’ e’

s o o

Slor ol oo BB Nl N5 oS elE ol

|

|

-

6.-2(3-

Jo-o(35) 6 -0(3) 6 933 6 o5
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Q T. Shimpuku
m= :t%<
| Je-a(33) 6-n(§d) @ -n(53) 60 3) @n(53)
(%.2) vass93 /220 V1355 Vasslz  VTTele /99792
(2 3) viresss . —viaes  -Vieswo - Visis  — /26872 T
(0.3) vegsrso | vasss  vaoir0 VI VL4 —V/IGUME
(2. %) vasioeas | —v/sozr04  —v/1053696 Vvioeso  V77ess0 V31740
(2,2) vaseso | 1097 i ~ /5860 -V V760
(3. 2) vsiosio | —V/138915 V5860 Vigo0i  —V/6is12 52
(5-%) vess Vi,  -Vi® VE 6 —ViD
(Z.2) visors|  —viao /3560, —47 V82 ~ VT
(5.%) visois 18 31 V1690 — /2205 V/2240
(2.2)  vms 1 2 ~ V10 V50 ~V3%
0 | ols-gwas -3 o nfE 3 ook 3 @ o33
65(3-3) 6o(%-3) G2 -3) ©9(3 1) 6o(3-$)
V62870 /18180 V2576 /108 1| (B3
/36060 /36500 /10648 20 viz |23
~Vi6 /182070 103 V3513 vesi | (%3
— V14382 221 /(39080 /445060 visiwo | ~(25)
a1 -V V5145 /6240 v | (B2
Vi0%0 V65310 ~VI6§ V139109 vaisss  |—(52)
V7 0 - V% V182 ve | (52
~V/560 Vige ~— —V/#028 V264 viies | —(%3)
~ /1604 V756 ~V/30 ~ /660 viss | (32
/56 - V81 V120 ~ V165 vem  |-(2.3)
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1
m=

+ |

_n(2 9 —-pn(9 7 (9 & (o 3 9 1

1o Jeo(g3) 6-9(30) 6-0($3) 6 (32) 6o($3)
(%%,{%) V58786 Vil 1330 12970 /11088 119404
(%§,{§) V58786 —1/150 ~1/2645 ~ /11520 —1/13608 -V/1176
(%;,%;) /92378 /1458 113500 V20535 V504 - V14112
(%§,§%) V230945 |  —1/13440 —1/54208 . — /9072 /28830 V7560
(%?,%;> V24310 /3430 V4116 —1/1029 —1/1960 12520
(%%,%;) V14586 — V3402 -V/315 V2240 —V/384 - V6732
(-«,~— 858 15 /30 1’30 V112 -8

)
(%f%) V3003 — V576 V480 - V120 -V7 14
(%%,%;) V15015 V1215 —V/2178 V2312 -1/1680 1735
(3.3) vms| -V Ve - V8 V70 - V5
b [ 6of3 -3 eg.~3 eaf3. -5 eo[f.—3] woff.~])

(g -1) 60(3-3) 693 -3 6o(%-1) 69(2 -

16632

16300

15376

— /30420

V240
44

0

V378

-V70

V105

V6930
V15120
V7875
—1/6348
—-61

- V240
V70
V280
—1/168

- V12

V1320
V7220
V21660
V35287
V84

- 11260
—v'120
-v/30
V1152

V108

V99,

V1014
V6962
V41160
V5670

1/2058

3
—12
—1/2535

—1/'90

Ve

V33

V396

V4620

V1540
V2079
V198
V792
V2970

V55

nNo
port

|
!

|
I

vl o tof= o2 Dol pof ol pof bl o[

-

|
|

-

-

Slo o w03 ol BIE o5 lp S g )

vvvvvvvvvvl

|
TN

O3 JOR) o Ry Ao 3

9

2

)l
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96 _ T. Shimpuku

=5 j=5
m==+9
D (5, 4) (5, 5) (5,5) (5, 4)
10,9 v 1 1 (10, —9)
(9, 9) N ~1 1 —(9, —9)
D (5, —4) (5, —b) (5, —=b5) (5, —4)
m=+ 8
4 D (5,3) (5, 5) (5,4) (5, 4) (5,5) (5, 3)
(10, 8) 138 3 120 3 (10, —8)
9,8 V2 -1 0 ’ 1 -9, —8)
(8,8) 119 V5 -3 V'E (8, —8)
D | 5 -3, —5 5 —4)G, —4) (5, —5)(, —3)

m==+7
D (5,2) (5, 5) (5, 3) (5, 4) (5,4) (5,3) (5,5) (5, 2)

a,n | Vs 2 V15 V15 2 | a0 -7
©.7 | V3 V12 -VE a3 ViZ |-, -7
6,7 | V38 Vi5 ~2 -3 V15 8, —7)
@ | v3 ~VE Vi3 ~V1 Vs |- -1

D 5, —2)(B, —5) (B, —3)(, —4) (B, —4)(5, —3) (6, -5) (5, —2)
m=6
1 D (5,1)(5,5) (5,2) (5, 4) (5,8)(5,38)
10,6) | V333 V1 V80 V135

9,6) V34 VT ~ V10 0

8.6) | 1190 V70 1 ~ V8

7,6) V34 - Vi V7 0

6,6 | V7 Vis Vi3 V56

D |5, -6 -5 (-2 -4 6 -3)6 -3)

5,4 5,2) (5,5 (5,1)
veo V14 (10 -6)

110 VT - (9, —6)

1 V70 (8, —6)

V7 V10 = (7, —6)

— Va2 V15 (6, —6)
(5, —4) (5, —2) (5, —5)(5, —1) B
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General T heory and Numerical Tables of Clebsch-Gordan Cocfficients 97

m=1x5 D 6,065 GG (5,263
10,5) | V1293 Vel vi’s . VB
(9,5) 168 VT -V21 -vV'6
(8,5) V190 V50 V24 -V21
@5 | Viz| -vVim VE V3
6.5 | V300 VT -9 Vii
G5 | v&|. -vF 3 ~-v1i
D— 5,06, =5 G, -G, —4) G, -2)(5, —3)
(5, 3) (5,2) (5,4)(5,1) (5,5) (5, 0)
V450 V175 V21 (10, ~5)
V6 V21 VT = (9, =5)
~-121 V24 150 (8, —5)
~ /63 -VE V50 ~(7, —5)
Vii -9 V75 (6, —5)
V14 -3 V'3 — (5, —5)
(5,-8)(5,-2) (5, -G, 1) (5, ~5)(5,0)
m=:=£4 D 6, -1)(5,5)  (5,0)(5,4) (5,1) (5, 3)
0,9 | Vi VT vei V3B
©4 | Vs ~VE -4 - V5
&1 | v | Vs V605 -vE
@0 | viE | -V -V 9
64 | Vo | Vi ~vaio  -13
G5, 4) V52 -3 V12 -V
@ | vis | Ve ~ VT V0
D G,1) (65, =5) (5,0) (5, —4) (5, —-1) (5, —3)
®,2) G2 696D G, H G0 (5,5EG, -1
/480 /315 V84 VT 10, -4
0 VB 4 I O
~ V504 -V V505 V375 @, -4
0 -9 Vi Vizs | =, =0
VET2 -13 -vEm - Vil 6, ~4)
0 VF %Y 3 | —G6,-4
-V35 &N 4 VE | -9

G, -2)6, -2 G, -G, -1 G, -HG0 G,-56 1D
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98 T. Shimpuku
m==+3
D 6, —-2)5,5) (5, -1)(5,4)  (5,0)(5,3) (5,1) (5,2)
10,3) | V1292 - V2 V'35 V189 V420
9.3) | V884 - V14 - V125 — V243 —v/60
(8,3) | V494 V'35 V128 V30 - V54
(7,8) | V1862 | — V875 — /800 V270 V486
(6,3) | V748 V210 V'3 -V125 6
(5,3 | V312 - V84 V30 V2 20
4,3 | V286 V42 = V60 6 -vV'5
(3,3) | 1858 —V/'30 V84 — V140 V175
D (5,2) (5, —=5) (5,1)(5,—4) (5,005, -3) 6, —1)(5, —2)
5,2)(5,1) (5,3)(5,0) (5,4)(5,—1) (5,5)(5, —2)
V420 V189 VES ) 10, —3)
V60 V243 V125 V14 -9, -3)
- V54 V30 V128 V'35 8, -3
—vV/'486 = V270 V800 V875 -7, -3
6 -V125 V&) V210 6, —3)
V40 -V -1/30 V84 ~ (5, —3)
~vV5 6 -v'60 V2 4, —3)
- V175 V140 V84 V30 -3, -3
G, -2)(5,-1) 6,-36,0 6G,—-4G,1 (G, -5)(5,2)
m==+2
D 6, -3 5,5 6G,—-2)5,4) 6G,-1)5,3)  (6,006,2)
(10,2) | /8398 ) V80 V630 V2016
9,2) | Va2 V2 -vV'30 - V105 —-V84
(8,2) | V5434 V140 V1029 V1014 -V30
(7,2) | V4862 | —V'420 —-V'1183 -V'18 V810
6,2) | V1122 V210 V126 -11 -v20
6,2) | V78 -v21 0 V10 -vV'8
(4,2) | V286 V72 -v/'30 0 Vel
(3,2) | v8s8| —V120 V162 -V/112 V'35
2,2) | V129 V15 -6 V'56 —V'70
D (5,3) (5, =5 6,2)6, -4 GG, —-3) (5,006, —2)
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General Theory and Numerical Tables of Clebsch-Gordan Coefficients 99
(5,1)(5,1) (5.2)(5,0) (5,35, -1) 6,46, —2) (5,56, —3)
V3810 V3016 V650 V80 Vs | a0, -2
0 V84 V105 V30 ) - (9, -2)
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— /1 0 V8 ~ V6 V5 3, ~2)
Vi ~ V168 V180 T VT | (@ —2)
G960 696D 6062 6 -563 6 -6
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m=£1 D 6, —4) (5,5 6,-3)5,4 6, -2)(,3) (6,-1G2) (6,01
(L1 | V646646 V&6 V3200 V22275 V5040 /194040
(10,1) | v/923780 —V/1375 —1/27885 ~ — V145530  —1/228888 —-V/58212
(9,1) [V/1021020 V10125~ V113535 /237630 V38088  —1/99372
(8,1) | /32604 —36 —V/6912 —1/2904 V2250 V2940
(7,1) V1293202 | V137200 /263424 ~V8232  —V/168070: V50820
6,1) | V5236 —1/1029 —V/343 V686 0 - V/'560
(6,1) | V13260 V/'3375 ~V45 —V/1210 V1536 -12
4,1) | V10010 | —V/2250 V1080 -V1i5 -22 V1176
B,1) V429 V54 V72 7 -V15 0
@,1) | V2002 -V'75 13 -V242 V270~ -V245
1,1 V286 | 1 -v3 Ve -V10 Vis

D (6,4) (5, —5) (6,3)(5, —4) (6,2)(5,—3) (6,1)(5, —2) (6,0)(5, —1)

6,1)(5,0) (6,2)(5, —1) (6,3)(5, —2) (6,4)(5, —3) (6,5)(5, —4) (6,6) (5, —5)
V199584 /103950 V26400 V2970 V120~ 1 11, -1)
V41580 /221760 /160380 V35739 49 V30 |—(10,-1)
—1/121380 /20160 /228980 367 V16731 V330 o, -
~1/2100 —1/3087 43 V7220 V1980 vee | —(@8, -1
/86700 —367  —V/33327 V212940 /186340 V11650 7, -
20 V48 V756 V105~ V1155 V154 | —(6,-1)
—1/560 V1680 —V540 —V50T V2673 V990 5, 1)
— V840~ V70 V360  —V1458 V792" Vidgs | =@, -1
V14 V42 V54 -’30 0 V99 6, -1
V175 =84 Vi V15 —V165 VB0 | —(2,-1)
-Vl V28 -6 V45 -V'55 V66 1, -1

6, -1 (B,0 6 —2)(6,1) 6,—-3)65,2) 6,—-46,3) 6,-5)5,4) 6, —6)(5,5)
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m=0. | p 6, -5 G5 6 -HGH 6-9G 6-DE2 6-DED
(11,0) | /58786 1 V55 VEs V4550 V3660
(10,0) |, 1/16796 V5 -V -V -V -V
9,0) |,1/204204 V155 Vigiod V@S Vaete0 V68
8,0) |* V5034 —Ves -V —V/1058 V3 V8o
(7,0) | /184756 V00 /40460 VEEd  -VEEsE —V/1280
(6,0) b .1/2244 -V/231 V120 V63 1168 —V'240°
(5.0).. /2653 V155 Vi —VIE VIO VTS
4,0y |~ V2002 —V/495 3 V135 =1/250 Viig
3,0 | Vi V89 ~V75 Vs VE -V3
@0 | .wvaoz| —vV#@s . V3 —Vs V38 ~V35
o] Ve |, Vil ~/30 Ve ~/3 V3
6060 6,16 1) 626 ~2) 6,36 -3 6,46, -4 6,56 -5
- yigior - Viswo - VI - VEs V55 1
0 V3773 V3960 V1185 V76 Vs
~V3280  —Vaes  Vagieo  Vanss /10004 Vg5
0 —VEiD ~v3 V0% V50 V66
VS0 -1 —vasms  Vesd Vil V700
0 Vel -Vies  —v63 V5o Vv
=V Vilz Vieo -V Vi Vg5
0 -z Vo —vVIs ~3 Vg5
T ~VE VE Vi VB V55
0 Vs -V vas  —VEo Va5
~6 V3 ~V3 V3T —V% VT
j=11/2 j=11/2
ms0 | o |BOGE (D)
(11, 10) OR 1 1 (11, —10)
(10,10) Vo -1 1 — (10, —10)
> [T GEY

220z 1snbny oz uo 3senb Aq 911.2981/1 €L SdLd/EY L L 0L/10p/ejo1e/sd)d/woo dno-olwapeoe//:sdpy wody papeojumod



General Theory and Numerical Tables of Clebsch-Gordan Coeficients

113
e BHRY DG GRG0
(11,9 V21 V5 V11 V5 a1, -9
(10, 9) Ve -1 0 1 — (10, —9)
9,9 | Va2 V11 ~1/20 Vil ©, -9
p [{H-9%-2) G353 G-PE-1)
EL e | GHHEY) GRS
(11, 8) V28 ER Vi1
(10, 8) V76 -V27 -V11
(9.8) V28 Vi1 -V3
(8,8 V76 V11 VT
b B EDE-Y)
Z2E1) GG
V11 V3 (L -8
Vil V2T -0, -8)
-v3 Vi1 (9, —8)
-V27 Vil —(8,—8)
-39 G-5E-3)
mE e 1GHEY GG GPED)
11,7 V133 V6 V33 V55
(10,7) V38 -V -vV11 0
9,7 V238 V88 1 -V'60
(8,7 V38 -V11 Ve 0
(7,7 1/6%‘7 V55 V160 V216
2 [ (3-3E%-9) G-3E-3) G-DE-7)
(353 G5E3)
V33 V6 1, -7)
V11 Ve -0, =7
1 V88 9, -7
-v8 Vil —(8,=7)
-V160 V55 7 -7
(3-3G-3) G-9E-3)
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mm= ) b |BHRE BHES GG
(11,6) | 1798 V14 V110 V275
(10, 6) V646 —V'70 —1V/'198 — V55
9,6) | V1428 V385 13 ~V160
(8,6) V228 ~V7i V5 V32
(7,6) | V2584 V'E50 -V630 Viig
(6,6) V204 V11 V'35 —v/'56
> (BP0 G- 96
BHGY R GBeD |
V275 V110 V14 (11, —6)
Vs Vigs . V7 ~ (10, ~6)
-V160 13 V385 9, —6)
-V32 -V5 V7T —(8,-6)
Viiz -v630 V'B50 (7, —6)
V56 -V'35 Vi1 ~ (6, —6)
C-DE-3 G99 6 HE S
s | o [BoBRY) BHED 3G
(11,5) | V2261 V14 V154 V550
10,5) | V129 ~/63 —v/308° ~VT5
9,5) | V476 44 Viig -1
(8,5) V38 V11 -1 VT
(7,5) | 1/8398 V2475 —25 —V/343"
(6,5) V68 V11 4 VT
(5,5) | 1884 /33 -1/108" V189
b |EDE-Y G-HE-9 GE-2)E-3
B3RS GHNGE GG Gylee
V825 V'550 V154 V14 11, -5)
0 i V308 V63 - (10, —5)
-9 -1 V112~ V7T 9, —5)
0 V7 1 Vil —(8,-9)
V1512 —V/343 ~25 V2475 (7, =5)
) A —4 Vil — (6, —b)
-V224 V189 -v'108" V33 (6, —5)
-3 -3 G-2E-3) G206 2ol
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(149
(10,4)
9,9
8,9
7,4
6.4
5,4
4,4

V2584

V2584
V136

/1976

11, —4)
- (10, —4)
9, —4)
=8, —4)
(7, —4)
-6, -4
6, =4
-4, -4
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m==£3 1 5 13 1n 1 i1 1
(2’ 2) (2” 2) (2’ 2) (2’2)
D
(ll ll) - (1 ,9,> (ll _7> (_1 _5_)
1 2’2 \272 2° 2 2°2)
(11,3) | v/1938 1 V22 1154~ V462
(10,3) | V1292 -8 -1/99 -1/308 —-1/231
9,3) | V2652 V88 23 V448~ -v21
(8,3 |V1482 —~1/154 —1V/343 -1 V243"
(7,3) V92378 /19250 V7875 —1V/11045 -v/1215
(6,3) | V2244 ~1/616 VT 16 ~1V/'243
(5,3 | V7956 11848 —-1/1029 V12 23
4,3 V286 -V33 V54 -V V14
3,3) | 1V1287 V33 -1/96 V168 -V/'224
1 5 11 3 (1_1_ 1 1 1
D - (2’2) (2’2) 2’2) (2’ 2)
@-y E-9 -3 G-3
2> 2 2’ 2 22 22
11 3 11 5 11 7 11 9 111
(’2”1 ?)3 (7’1 12‘)1 (’12‘1’ 7) (g» 7)3 (Iz; 3 )5
. ___1_ 11 3 11 o
(77) (?7) (7 2) (2’ 2) (2’ 2)_
1660 V462 /154 V22 1 (11, =3)
0 V231 1308 V99 vg |- (10, -3)
-V/480 -V V448 23 188 9, -3
0 —V/243 1 V343 V154 —(8,-3)
113608 —-/1216 —-v/11045 /7875 119250 (7, -3
0 V243 -16 -7 V616 — (6, —3)
-v/1120 23 V12 ~1/1029 11848 (5, —3)
0 -V14 V42 . =V V33 | 4, —-3)
V245 —V/224 V168 -1/96 V33 3, -3
1 _3 1 5 1 7 1 _9 111
(’2" 2) 2’ 2) (2’ 2 (2’ 2) <2’ 2)
(ll ﬁ._3.) (.11 _1 (Ll 1) (_1_1 3 (Ll 5
2 2 2° 2 202 2’2 2772
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17 5 11 3 111 1 1
m=x2] D (?@521) (,’(f)% (E’(Lg)z) (7’(5 ?a) (711_12—23_)
272 2°2) _ \2°3 2°72 )
(14,2) | V9044 1 V33 1/330 /1386 V2772
(10,2) | V1679 - V27 —1/539" ~ /2750 ~1/4158 ~1/924
(9,2) | /6188 V66 V722" V1445 V189 — V672
(8,2) | 110868 —Vi62" —1/2366 —V/876 V867 V864
(7,2) | /184756 V20790 V37030 —1/2023 —1/22815 V9720
(6,2) V748 —V164 -2 V105 -1 V72
6.2) | V2652 V693" -v21 ~1/210 V338 -8
4,2) V4004 —1/891 V507 -130 V126 V448
(3,2) /858~ V99 —V147T V120 —1/56 48
@,2) | V2002 ~1V/'55 V135 —1/216 /280 —V/315
B 117 1 5 11 3 11 1 11 1
o |l Sy B0, B B
272 2 2 27 2 2 2 27 2
G2 E o G &Y Gy
B3 G-g)  G-9 G-3) G-
V2172 V1386 V330 V33 1 a1, -2)
V928 V4158 V19250 /539 V2T |—=(10,-2)
-V672" V189~ V1445 V722 V66 9, -2)
—1/864 — V867 V875 /2366 Vg2 | —(8,-2)
V9720 —V'22815 —v/2023 V37030 V20790 7, -2
V72 1 —1105 V42 V14 | —(6, ~2)
—8 V338~ —v/210 -V21 V693" 6, ~2)
—1/448 V126 V30 ~V507 V8l | —(4, -2)
VT -’56 V120 ~ V14T V99 (3. -2
V315 —V/'280" V216 -vV'13%5 Ves | -2 ~2)
D I R e R A ey
e S RS VS I
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m= 11 119 17 11 5 113 111
» | g By Bl Gy Bl
e 272 22 272 22 2’2
(11,1) | V58786 1 V55 V825 V4950 /13860
10,1) | V1679 -5 —V'176 —v/'1485 -vV/3960  — V2772
(9,1) | /68068 /165 V3468 V14045 V9720 ~V/756
8,1 | V5434 ~V'66 — V750 ~1/1058 V'3 V840
(7,1) | V92378 /3850 /20230 /3402 ~V/11767 ~1/640
6,1) | V7ig VT —1/140 V21 V'56 -1/80
(5,1) | V2652 V495 12 —1/375 V40 V1i2
(4,1) | V2002 —V/495 3 V135 ~1/250 Viie
3,1) V429 V99 —V415 V'3 V'8 -V'35
@1 | V2002 V275 /320 —~1/243 V128 -1V/'35
1,1 V286 VIl -1V/20 V'or -V/32 V'35
o &) EFE) G G G
B E-D G- G- G-
3 G2 B3 Gz EF  GY
G5 G- G35 G-9 G-3) G-3)
V19404 /13860 V4950 V825 V55 1 11, —-1) .
0 V2rT2 /3960 V1485 V176 VB -0, -1)
- /11760 - V756 V9720 /14045 /3468 V165 ©, -1
0 — /840 -V /1058 V750 V66 —(8, —1)
/12600 - V640 — /11767 V3402 V20230 /3850 7, —1)
0 V80 —1/56 -v21 V140 V7T — 6, -1
~1/320 V112 V10 ~V/375 12 V195 5, —1)
0 —V/112 V250 -1/136 -3 V495 — (4, —1)
7 -V'35 V'8 V'3 -V45 /99 (3, —1)
0 V'35 -v/128 V243 ~v/320 V275 —(2,—1)
-6 V35 ~V3 i -V/20 Vi a, -1
B3 G- G4 G 03 G
By D e G ed &Y
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m=0 | (- (-9) (AL-I) (-5) (1 _3)
IS Y
’ ’ ’ ’ 2
(11,0) | V705432 1 11 55 165 330
(10,0) | 1/33592 -1 -9 —35 175 —90
(9,0) | /408408 11 79 227 303 102
(8,0) | 1765208 —11 —61 —119 —65 74
(7,0) | /369512 55 225 251 —83 ~204
(6,0) | V4488 —11 -31 —-11 25 —4
(5,0) | V15912 33 57 —-21 —29 44
(4,0) | * 1/8008 —33 —27 33 —-13 ~12
(3,0 V5148 33 3 -21 25 —19
(2,0) | V12012 —55 25 -1 —~17 29
(1,0) V572 11 -9 7 -5 3
(0, 0) V12 -1 1 -1 1 -1

B G G5 3D Gy @y

) D) G (D) D) (R By

462 462 330 165 55 11 1

—42 42 90 75 35 9 1

~210 —210 102 303 227 79 11

70 ~70 —74 65 119 61 11

140 140 —204 —83 251 225 55

—20 20 4 —25 11 31 11

—20 -20 44 —29 —21 57 33

28 —28 12 13 —33 27 33

7 7 —~19 25 —21 3 33

—-35 35 —29 17 1 —-25 55

-1 -1 3 -5 7 -9 11
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j=11/2 j=6
T b | 93y eofhd)
BY | va | e a5
22) | ve | -va v -(2-3)
> 692 oY
mzi%) 11 11 11 9 11 7
p | Gny)  en(g) oG
BN (s v v vi |G
33) | vm| v L v 3Y)
B2 | va Vs ~VTo ve | (B-Y)
> oo e-oE-3 o3
- 417
"R | o | oo ooy
(Z.4) | vist V3 W
(22 | vaw ~ V363 ~VIIo
(20 | vaoe V150 -V
(-3) | Voo ~VEH V5
R )
6o(5g) 69053 o
V60 V15 (? 1
13 V324 —(271,—52—7—
-V32 V162 (%),—l
-9 £ -(lzz,—%
oG-3) el
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me= £ 11 11 11 9 17
D 0o(3%)  6a(33)  6o(3F)
(ZY)| vie 3 Vii V66
(Z.2)| veis | -vimm - V1617 27
(22)] vis V50 0 ~V3
(LY)| v ~ V1188 V1083 -V
(BY)| v V% -V V108
(6 aE-D 6-a(E-3 6-oE-]
o3 6ol
s v G
v vis |-(5-5)
ve vis | (8-5)
vas v (59
v va | (-9
oG5 &0k
m= 213
b | ooy oLl en(hi)
(ZY) | vame V72 V155 V100
(2.2) | verm - V1310 — /2816 - V195
(BY)| vers V2000 V550 ~ /580
(L1 | viszs — V155 V316 VI8
(2] v V76 ~V70 %5
(22Y) | viem —V7T V380 ~ V504
b oD 6-a(L-3) 6-o(d-1)
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_eolpg) esg)  eeleg) |
/650 /360 Vi3 (2 -5)
V1078 V9738 vewo  |-(% %)
~ /539 22 /1680 (42 -9
~ /768 -V vl |-(3-4)
V30 ~ /320 var | (-8
V560 ~ /3% v |-(12 -8
6-d(5-3) @55 3) 603
m=i1~21
b | o) en(3)  eafl)
(ZY) | vs050 Va8 V364 V8%
(ZLA) | vasoer | —vavise  —v/Taos ~ /82500
(A visses V2695 V2750 - V520
(FH) 1 vasee | —viss —Va7 V851
() vees V364 ~ V12 - V1
()| vesiei | -vama V5887 ~ V3581
AL v Vi Vi Ve
D605 5] 605 -3) 6.-2(3 -7
69(33) 6o33) o) aoll
V1100 /660 V168 Vi (%, -1
V375 V111540 /100842 vist  |-(%-Y)
~ V%10 Vil V3430 visoo | (5 -4)
- V33 —V/750 V231 vizse  |-( -3
V168 ~V70 -V vasi | (B -H)
V168 V1750 ~ /5819 vizs  -(2 -4
- V173 V106 —~ V86 % (% -
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m= 2
Lo e eofd) e el
(Z.2)| vrieo % /508 V1320 V2T
(B 9) | vaosors|  -vsose vz ~ /53855 —~ V5500
(22) | vise V490 V1155 V88 /860
(L2) vise, v ~ V1% V135 V73
(22) | vaiw V1832 ~ Vi —V/560 V378
(22)| views| -varrs V3616 ~V3 ~ V1513
(32) | vise Vi3 a1 V810 -V
(33)| vemi| -vies V63 - VT35 VIoE0
b o B aol-g) 6 (-5 6-ak5)
09(5.3)  eo(f3) oo -5 eald 3|
V2200 V92 V68 vio | (B-3)
V20625 V55501 V36047 vagio | —(5.-3)
~ V330 V3% V1% vas | (2 -3
~13 ~Vi2 VFi v -8 -3
Vg -V Vi1 vitss | (2 -7)
V25l ~v/338 ~ V1331 vieso  |-(2 -2)
~VTi V507 ~V/1056 viro | (5 -5
V2205 VI VIS vas |-(3.-3)
o) e ol -5 @-n(d 3] o]
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m:-i%

L p e e-v(lY) o) apihd)
(1)) viess V5 V364 V1510 /3960
(%1)| vesias| —vas - —V/ 22638 — V{7973
(21)| visss 10 Vi V381 - V66
(1) | vierss|  —vame  —vaars V/126 51
(L) | visssr | vaowo V148 ~ V199 0
(8.1) lvieessos | —vmemeo  voua Viioes0  —V/22963
(B1)| vises |  vee  —vEm V563 V378
(L) versie| -veso  Viss  —v/i5206 91
(4. T)| v V33 ~V/120 % ~V/3%
Lo JeaE R eny-3) eolf 1) 6 o(F -3)

60(23)

6o(84) enol-1) aoll-3

;m{q I O N B I N N N P L ST E YRR R S PR RPN

e o . e e e e e

2°2 2

V/ 1550 /3080 V92 V120 vs | (% -
V660 Vg7l V16250 V5329 vas |-(% -
—V/330 0 V385 /338 V48 (% -
—1/180 — V2527 V210 /3998 /1408 _<1227_
V1701 —V/540 —1/1058 V1540 V/2310 (% -
V30112 VITT0l6  —1/237606 viss v | (-
~ V189 V/15% -V ~ /1386 vaese | (-
~1/980 ~ V1575 /10290 — V17457 visere |- (5. -
V190 ~ /504 V20 ~ v/ %54 ves | (4. -

o o) oo ) o3 6 o33 o o
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m= i—g— ’
o o) e-afhg) eon(3) oy oo )
(Z.3) | vidsos 2 V% V1% i V752
(%.5) | vaizois | -vioso  —visesd  —v/el7e8  —V6oad  —1/6468
(2.3 | viresss 60 V2750 V36982 Vess  —V/a5e72
(L8) | viisss | -vam Ve -z V5350 V0
(2.3) | vissser | vzrms Vaoels  —V7ies  —Vio%s  1/13608
(8.3) | vamrisi | ~verei  —Vard VIiss  -v7ess  —V/13608
(2.3)| vises V9% ~ V25 ~ V1% 25 ~ /336
(3.5) | vasss |, —v7as V750 —1/3166 ~V8i /3136
(Z.5)  visots viies - v/25%3 Vagd  —V/2100 V78
(3.2) | voe ~vii 6 AL Vils -/
s e e g e ol -] woft -3 o ok -9

65(33) 6ofh-1) @ofh-) 6olh-3) eolh-3)
V1158 V1818 V396 6 1 (B-3)
/59568 V78078 V1238 85 v |-(Z-3)
~ /11550 V11550 V10931 V16381 | (-2
- V5010 ~V1715 V5070 V5350 vismo  |-(4.-3)
V3187 ~V/20172 ~V1i v v | (2-3)
V31697 ~ViSET  —V/309% vacozs v |-(%-3)
-Ve V486 —V/567 0 V1232 (12—1—%)
/5600 /5150 Viz ~vass  vieee  |-(5-2)
~Vid —~ V504 /5028 /3300 vars | (L -2)
V168 ~1/168 12 ~1/59 v (3 -2)

©-2(3 )

6 o) 6 ) e o(L3) 6 o]

272
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126 T. Shimpuku
m= t%

o e e e g) 6 -2(59) 6 n(F3) eo53)
(%3 %) /104006 Ve V220 V2475 /11880 V27720
(2, 2) \visssors|  —-vizio  —v27ss  —1/168060 /33289 —1/149688
(2, 2) | vsarss V375 Vigso V13310 Vitss VT
(OL.2)| vessots | —vimem  —vilesse  —Verago  Viessl /36016
(2. 2) | vissser | v/itoss V50240 Vies  —V/20160 V510
(13)| vessrs| —visosz  —1/10290 V833 VITs  — V1760
(AL2)| vises|  vaes Vi VI /1008 V8
(5-2) | vioamoz | —v/2a750 Vers  -Vao  —Viooss V10762
(Z.3)|  veooe /590 ~ Vo732 V375 -VE  —Vi68
(2.8)| vt /66 V55 12 Vis ~V70
(2.8)] vioot Vit ~V/30 V5i ~V80 V105
6. 40 ) 6.3( -2) 6.2 - 1) 6k, - 2) 6.0 -3

1/3‘372234 1/2“0'7'9‘0 V/§600 /950 e 1| (B2

/13860 V271656 V/286110 /90354 97 V240 |- (?21 —%

~ V8310 0 Vioseo V10571 /3166 vao | (B2

~ViGo8 ~ -veowz Vs visiaes  via@s  vEso |- (G

Viewoo — —veus  —Viesis  viesso  vemm Vs | (B3

V1500 Verg  —vieer  —vim Vi viEe |-(h -

~ V1440 36 0 Vil visss  vao | (B -3

~Vozdo  ~VI400 /1080 —V/11004 ves  vaseo |- (5. -

/560 “Vew Va0 ~ve  ~vae  vies | (&-3

Vol 0 -V veo  vies  vire |(5.-5

~1/126 V140 ~12 /135 ~ /110 ves | (—g %
6.3y, 5] . -2 5] 6. -of 5 0. -af 5o sl g e ol )

AN I N S R D N R I N N
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Y ) ,
=+ L (6, —5) 6, —4) 6, —=3) 6, —2) 6, —1) (6,0)
—2 D (ll 1.1) 11 3) (ll l) (E é) (E é) (}l L)
I 2’2 2’ 2 2’2 2’2 2°2 2’2
23 1) | v1352078 V1z V7% 110 V81675 /261360  1/426888
2°72
(Z.1) | veiiziss —v1ssi  —vszeez /515625 /1673100 — /1665180 V16424
(B2L5) | viresss,  veso  veizs V3010 /@20 Ve V36460
(ALL)| visssmes| -9 ~visesz —Versiel - v/i3ee6 V172980 /29400
(B.4)) vissser  vasz  vasses  Vilels  -vidss - Veren /1470
(B 1)| vesaes ~vaisos —vilsesd VIO Ve7a28  —vV27ad0  —V/16800
(L)) vass v vsoi  —Vsiz Ve /a8 ~20
(%, —%—) V612612~ V1361256 —1/2250 V71416 —1/56180 52 V23520
(Z.5)| visois 66 —vel V108 3 —vaooo  Vii7e
(5.1)]  veoms| -vems v -1 V2 Vs Vo8
(2.1)]  veoos  vem ~19 vagd -VEw Va0 Vi
(+3) V78 -1 vE  -V3 2 ~v's Ve
D (6,5) (6,4) (©, 3) (6, 2) 6,1) . 1,V
(ll .I;Ll) (Ll __9_> (H _l) (1_1, _é> (1_1_ ”i> (ll __L)
2" 2)\2 72 20 2 202 2072 202
6,1) (6,2) (6, 3) (6, 4) (6,5) (6, ?i I
1 1 13 15 n 7 1n 9 n_u
(5 -%) . 2-2 (3-3) &-0 -3 G5
— — 23 1
V365904 1163350 /36300 V3630 V182 1 (7, - »2—)
V801108 V1980000 /1091475 /203390 109 V132 |- (—2—, - —2—)
, o . - 19 1
~ /10080 V11520 /39690 131 V1760 /30 (—2— - 7)
o N S S o 17 1
— V1576500 —1/48672 - 379 /252810 V52371 V1452 |— (7, - 7)
/1400 139 -V'172 V'27:80 V14872 V726 (—5 ~7)
_— R o I S 13
260  —V/3584  —1/60543 /37030 /105413 V10164 |— <-2‘7 - —213—)
0 V432 ~V/486 ~V15 V1056 V242 (7, *%)
~ V67160 V40960 Vis  ~vewss Vs vessio |~ (5 %)
—viz  -Vals o ViTe —1/35s0 viss  vaer | (& -1)
Vvige  —vEs  vViim —VE ~V/3 2 |-(3,-1)
V56 -2 —vis  VIi% v vie | (33
~V7 V'8 -3 Vio Vil vis |-(+ -1)
T, -1 6,—-2) (@, 0 3) (6, 1—14)7 (6, 1—15) (6, 1—16;1 :
111 1 3 115 17 19 1111
(7"2‘) (?’2) <2’2> (2’2) (2’2) (2’2)
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128 T. Shimpuku
i=6  j-6
m==*=11
D 1 (6,5)(6,6)  (6,6)(6,5)
az1d) | vz 1 1 a2, —11)
anLiy | vz -1 1 ~ 1, ~11)
D |6 -5 -6 (66 —5)
m= 110
D 6,4)(6,6)  (6,5)(6,5) (6, 6) (6, 4)
(12,10) V16 V11 V24 V11 (12, —10)
aL1o | vz -1 0 1 — 1, ~10)
(10,10) V23 Ve -V1i V6 10, ~10)
D |6 —4)6 —6) 6 ~5) 6, —5) (6 —6)(®6, —4)
m==x9
D | 6366 6465 6564 66)63)
12,9 V'i6 V5 V18 V18 a3 1z, -9
11,9 V14 -V'5 -vV72 V2 Vs =1L, -9
(10,9) V16 V18 -V'5 -V'5 V18 10, —9)
o9 V14 ) Vs -vV'5 Ve -9, -9
D | 6,-3 (6,-4  (6,-5 (6 -6
©6,-6)  (6,-5 (6 -4 (6 -3
m==+8
D 1(6,2)6,6) (63) 6,5 644 (6,5)6,3) 66)6,2)
2.8 | V| Vi V& Vi ve Vs | (2,-9)
(11,8) Via| -V'3 =2 0 2 V'3 —(11, —-8)
(10, 8) V874 18 V'3 —1V/220 &) 18 (10, —8)
9,8 V14 -2 Vs 0 -V'3 2 -9, -9
(8,8) V133 Vi1 -1/33 Vs —V33 V11 8, —8)
p %% %62 %6y %6 6%
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m=x7 6,1) (62 63 6,4 (65 (66
D (6,6) (6,5) (6, 4) (6,3) (6,2) (6,
azn | vam| Ve VB vid  vih VB Ve | (2-7
aL7n | v2e6 | —V30 -9 -v22 V22 9 V30 |—-Q11,-7)
10,7) | V8r4| V240 V98 =V  —V99 V98 Va0 | 10,-7)
7| vV238| —180 vV'e V33 ~V'33 -vV'6 Veo | =, -7
&7 | V266 V55  —V66 V12 V2 -V V55 (8, —7)
(7.7 | ves6| —V33 V10 -—vV180 V180 —V110 V33 | -, -1
p |6~ (6,-2 (6-3 (6,4 (6,5 (6 —6)
(6,-6)  (6,-5) (6,—4) (6,—3) (6,—2) (6, —1)
m==x6
D (6,0) (6, 6) (6,1) (6,5) (6,2) (6, 4)
(12,6) | V6118 V2 V132 V1485
11,6) /266 -V'14 -8 -V'55
(10,6) | /7429 V1260 V1690 -v22
9,6) /238 -V70 -vV'5 V4
(8,6) 1266 V7T -V22 -v10
(7,6) V646 -1'99 V154 —V'70
(6.6) V646 V22 V77 V140
D (6,0)(6,—6) (6, ~1)(6, —5) (6, —2) (6, —4)
6,3) (6, 3) (6, 4) (6, 2) 6,5 6,1)  (6,6)(6,0)
/2200 V1485 V432 V12 (12, —6)
0 V56 8 Vi - (11, —6)
—1/1485 -V22 V1690 /1260 (10, —6)
0 ~-V14 a3 V70 —(9, —6)
V18 —v'10 -V22 V7T (8, —6)
0 V70 — V154 V99 — (7, -6)
-1'168 V140 V77 V22 6, —6)
(6,—3)(6,—3) (6, —4)(6,~2) (6, ~5)(6,—1) (6, —6)(6,0)"
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130 T. Shimpuku
m==x5
D 6, —1)(6,6) (6,0) (6,5) 6,1) (6, 4) 6,2)(6,3)
(12,5) V§7d ) V38 V132 V375
aLs | Vi@ ~V58 —~V70 ~ —V/1i88 ~V3T5
10,5) | /79716 V3616 V7581 Viss  —V/3300
9,5) V76 V% — V63 V33 Vi
8,5) V3 Vil 0 ] V3
7,5) | V88| —1/3079 V1056 Vi —V1050
65 | V1293 V154 ~V/375 V189 V38
,5) V881 ~ V53 VT ~ V147 14
D | 61, ~6) (60)6,—5) (6 —1)(6, —4) 6 —2)6, -3
(6,3)(6,2) 6,4)(6,1) (6,5)(6,0) (6,6) (6, —1) ‘
V275 V132 V28 e (12, —5)
Vas /1188 V700 Ves  |-(L -5
V3300 V% V7561 V3646 (10, —5)
-Vii -V V63 V@ | —(9 -5
Vi -VE 0 Vil (8, —5)
Viese -V —vV1056 I )
—-V/%8 V189 ~ V375 V154 (6, —5)
14 VA ~ VT Ve | 5, —5)
6, —3) (6, —2) (6, —4)(6, —1) (6, ~5)(6,0) (6, —6)(6,1)
m==+4
D 6, —2)(6,6) 6, —1,0,5 (6,0),4) (6,1)(6,3) (6,2)(6,2)
azo | viam|  VE V66 V676 V1760 V2T
(11, 4) V616 ~VF V5P —VI5 ~ V110 0
(10,4) | Vasrie|  VIT6 VEi%5 V1620 —V3er  —1/5280
©,4) V8 ~VE ~VT5 0 Vil 0
@, 4) VS| VI V33 ~ V&3 Vs V73
74 | Ves®| —1/230 Vi V867 — V935 0
64 | vi@iz| V380  — V2079 8 VEB  —V/2006
5,9 V884 ~ /8 Vies  —V/i10 7 0
4,4 | Vs V@ -3 V630 ~ /582 V950
D (6,2) (6, —6) (6,1)(6, —5) (6,0)(6, —4) (6, —1)(6, —3) (6, —2)(6, —2)
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6,3)6,1) (6,4)(6,0) (6,56, —1) (6,6)(6, —2)

V1760 1616 V96 Ve (12, —4)

V110 V154 V54 Vs |11, -4)

— V297 V4620 V6125 V1176 (10, —4)

—Vii 0 Vi5 VE | - -1

Vs Ve V33 V10 8, —4)

V945 ~ V867 V77 V2310 -7, -4

V875 8 ~v/2079 /3080 6, —4)

=7 V140 -v'165 V88 - (5, —4)

-1/882 1630 -1/330 V99 (4, -4

(6, —3) (6, —1) (6, —4)(6,0) (6, —5)(6,1) (6, —6)(6,2)
m=+3
D | (6,-3)(6,6) (6, —2)(6,5 6, —1)(6,4) (6,0)6,3)  (6,1)(6,2)
12.3) | V35716 V5 Vi% V1188 V4620 V8910
(1L,3) | V1292 V'3 -7 —1/220 -v'308 -1'66
(10,3) | V29716 V432 62 1/6655 1693 ~v/3234
9,8) /884 -1V'48 —14 -’55 VT /66
(8,3) V494 V66 V88 -v'10 - V56 V27
(7,8) | V92378 —1/20790 —~1/3080 V13454 -V/360 ~1/8505
(6,3) | V14212 V3696 ~1v/'308 -1/875 43 ~1/378
(5,3) V' 884 ~V'176 V132 -v'15 -V21 /98
(4,3 | Vo724 V891 - V1617 V1500 -V'756 - V98
3,3 V572 -vV11 V33 -vV'60 V84 ~1/98
D | (6,36, —6) (6,2)(6, —5 (6,1)(, —4) (6,0)(6, —3) (6. —1)(6, —2)

(6,2)(®6,1) (6,3)(6,0) (6,4)(6,—-1) (6,5)(6, —2) (6,6)(6, —3)
V/B916 Vig® Vi V135 VE | (2 -9
V66 V508 V320 T VE-aL -3
— V3331 Ve®s V66 62 V@ | (0, -3)
~ V86 ~V7 % 14 ViE | - -9
Vi ~vE VDo % V66 6, -3
V5505 V30 VI3 V08 VB0 | — (7, -9
~ V378 B8 -VErs -VEs /365 6, ~3)
~ V5 %l Vs -Vis Vit6 |~ —3)
% VT8 V506 V617 V661 (4, —3)
V3 % V60 - V33 Vi1 |~ (3 -3)

(6. -2)(6, 1) (6, -3)(6,0) (6, ~4)(6,1) (6. ~5)(6,2) (6. ~6)(6,3)
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132 T. Shimpuku
m=t2
D 6, —4)(6,6) (6, —-3)(6,5) (6,—-2)(6,4) (6,—-1)(6,3) (6,0) (6,2)
(12,2) | V29716 1 V10 V1% /2610 /6630
aL2) | Voo V' ~V/128 ~ /851 ~vailz  — V1386
(10,2) | V103154 V810 111 V40678 V3326 VT2
©9,2) | 1/3004 Ve Vg6 ~ /538 Vil V162
(8,2) | /5434 V350 V1188 V36 -V722 -V
7,2 | vewms| -vizad /13860 V4380 V5256 —1/101%
6,2) | V7106 V1540 Vi5i ~1/1608 V189 V23
6.2 | Vi ~ /110 Vi V18 ~V/54 V58
(4,2) | 1/68068 V13365 ~ 1/ 9504 V1587 VES  —1/5082
32| Ve ~ V56 Vis -9 V18 ~ V14
@2 | viool % ~V/56 V30 ~1/120 V1i0
D (6,4)(6, —6) (6,3)(6,—5) (6,2)(6, —4) (6,1)(6, —3) (6,0)(6, —2)
“an  Cen %@-y %6-» “@-s C6 -1

V50i V6930 /2640 V195 Vo 1| (2 -2)

0 Vi Vol V801 V128 VE |-aL -2

V3300  —VZie V23896 V40678 111 VEo | (10, ~2)

0 —vViez -Vl V528 V486 Ve | (9 —2)

V720 ~vel V7 vee  VIiss V3 | 6 -2

0 ViGiZs /520 V440 V130 Vizard | —(7,—2)

~ V810 V342 vige  —v/1008 visi  Viso | (6.-2)

0 V28 V54 ~V/18 ~V1I Vilo | @, ~2)

VT V5082 VET6  Vissr  -Vos0s  Vi3aes | (4 —2)

0 vii -V 9 ~1/88 VEs | — @, -2)

~ V7 vVilh  —Vi20 Ve —V5s Vi | @ -2

“y %8 Cev s ‘s b
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m==x1
D (6-5) 6, —4) (6, —3) (6, —2) 6,~1) (6,0
(6,6) (6, 5 6, 4) ®, 3) 6,2 :
(12,1) | /208012 1 V66 V1210 V9075 V32670 /60984
(L 1) | V117572 -1 —-V486  —V/5390  -1/20625 —V/26730 /5544
(10,1) | /386308 /330 /9245 V55473 /80190 V6336  —1/41580
0.1 | V6188 -v/'30 -V49%  -V1323 ~V/250 V576 V420
(8,1) | /38038 V726 V6336 V4860  -1V1352  —1/3645 V2100
7D | vo2378 | —V5082 —V19712 —V'420 /12600 ~V85  —V7500
6,1 | V14212 /1694 /2079 —V'875 —1/378 /1680 —-20
N Y) V6188 | —1/1210 =165 29 ~1V/270 -V48 V560
(41) | 168068 V16335 — /990 -1/2646 V7605  —1/5618 V840
(3,1) V572 ~11 V66 V10 ) V30 ~V/'56
@1 /2002 V242 ~1V/'297 V245 —V'150 /60 -7
1,1 V182 -V V11 -1 V18 —v'20 V21
1% e “a-n “@-n %@y RIS
6,1) (6,2) (6, 3) (6, 4) (6,5) (6, 6)
) 6, -1 6, —2) 6, —3) 6, —4) (6, —5) "
/60984 V32670 V9075 V1210 V66 1 az, —1)
V5544 V26730 V20625 /5390 V486 V11— (1, -1)
~—1/41580 /6336 V80190 V55473 v'9245 /330 10, —1)
—V/420 —V/576 V/250 V1323 V495 V30 | — (9, -1)
V2100  -V/3645 -V/1352 V4860 /6336 V726 (8, —1)
V7500 V875 ~1/12600 V420 V19712 V5082 | — (7, —1)
~20 /1680 —V/378 ~V/875 /2079 /1694 6, =1
—1/560 V48 V270 —29 V165 vVi2lo | ~ G, =D
V840  —V/5618 V7605  —1/2646 —1/990 /16335 4, —1)
V56 -v/30 V'3 V10 — /66 1| =@ -1
V7 V60 ~ /150 V245 -1/297 V242 2. -1
-v21 V20 -V18 V15 -Vl Ve | -1 =D
6D (6, —2) 6, —3) (6, —4) (6. —5) (6, —6)
(6, 0) (6,1) (6,2) (6,3) (6,4) (6,5)
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134 T. Shimpuku
m=0
p |6 C @y Cen “Ey “Ey e
(12,0) |1/2704156 1 12 66 220 495 792
(11,0) | V{17572 -1 —~10 —44 —~110 —165 —132
(10,0) | 17385308 6 49 166 285 210 —78
(9,0 /6188 -2 —-13 —32 —31 6 30
(8,0) | /38038 11 55 89 19 —71 —-10
(7,0) | V92378 —33 —121 ~103 75 65 —100
6,0) | V14218 22 11 8 —43 22 20
(5,0) /6188 —22 -33 18 11 —26 20
(4,0) | /68068 99 66 —96 54 11 —64
(3,0) V572 —11 0 6 -8 7 —4
2,0 V2002 22 -11 2 5 —10 13
1,0) /183 ~6 5 —4 3 -2 1
0,0 V13 1 -1 1 -1 1 -1
(6,0) (6,1) (6,2) (6,3) (6, 4) (6,5) (6, 6)
(6,0) 6, —1) (6, —2) (6, —3) (6, —4) 6, -5 (6, —6)
924 792 495 220 66 12 1
0 132 165 110 44 10 1
—252 —78 210 285 166 49 6
0 —-30 -6 31 32 13 2
70 —-10 —71 19 89 55 1
0 100 —65 —~75 103 121 33
—40 20 22 —43 8 11 22
0 —20 26 —11 —18 33 22
84 —64 11 54 —96 66 99
0 4 -7 8 —6 0 11
—14 13 —~10 5 2 ~11 © 22
0 -1 2 -3 4 -5 6
1 -1 1 -1 1 -1 1
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