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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 
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.u 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-...3,2

> 

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,3

) 

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 j' = 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 
because 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 
j, j'<9/2. 4

> 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 representation of three-dimensional rotation group 

Denote the representation of rotation of degree j by ~i and the 
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2 T. Shimpuku 

parity to the reflection of space by ±, then the generating polynomials 

of rcprescntatioris ~j and ~j are given by two spinor sets, (~ 0 ~ ~ 1 ) and 

(~~, ~D, as follows::» 

respectively.* j is positive integer or half·integer. And also the direct 

product of variables in two representations ,Jl-'f and ~j, gives the variables 

in the representation of degree (2/-+- ~) (2j' + 1)denoted by ~;X ~j,, which 

decomposes to the sum of the following irreducible representations: 

(1) 

where the parity of·the last term is even (odd) when j' is (h~lf). integer, 

and throughout this paper we suppose f> j'. 
In particular, we consider the relation, 

then a generating polynomial of ~t2+1 1 2 is 

(a~o + bt;1) 1 (a~~ +bt;D 

=aJ+lt;~~~ a1b (jr;-r·l~lf~ + ~5~D + a1-
1b2(-LCi 

2 
1) --t;~- 2 ~i~~-+ jfit 1 t;1t;~) 

+ .... (2) 

In this formula,- we. first distinguish the spinor in ,J'jj2 from .that ;in ttY-'t/2• 

In cas~ we .set j 1, the variables, ~o~~. ~ 1 t;~+t; 0 t;~ and t;lt;~, make a vecto! 

in three-dirpensional space. Now, we ·denote a spin eigenstate by (j, m), 

where j i~ the. magnitude of ~pin and m its third component, and we set 

and without dash symbol 

and 

* ~o~i -~1~~ can be written as ice in a matrix form, where (~n. ~ means transposition 

C-·( 0 1) .. - -1 0- Matrix e has following properties: 

ce 1, c 
When we turn _over the direction of the first coordinate axis, i.. e., X1, X2, X3-.,.... X1, X2, Xs. 

spinor E transforms .to cr1E, and 

fee £i1c0"1e --fee 

If we superpose the mor~ in versions of the second and the third coordinate axes. we obtain 

the re-flection of space and Tee changes the sign (Explicitly swing, by the space·refiection 

~o and~.t are. transformed to i~o and i~1, respectively.) 
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General Theory and Numerical Tables of Clebsch-Gordan Coefficients 3 

~0~~ ._ ~~ = (1, 1)' 

~1~~ + ~o~~--- ,12 (1, 0) ~ ~o~1 = y;i-- (1, O), 

~1~~ ---;.. ~i (1, -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, 

and derive an expression j~g- 1 ~~ from 

[~5- 1
~~+ (j -1)~5- 2

~1g:~J I~=~', 

then we have a relation 

1 _j ___ ~) 
' 2 2 ' 

_/~. -( J +v J-1 -
2 

1 

1 '-~~ +)(+, -+) 

f)(~~ '+)· 
From Eq. (2), th1s term can be considered to be transformed like a 
spin state 

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

Similarly, we find the relation, 

Thus we obtain the helpful relations: 

~0 

~1 

(1-, ~) 

(~-. ; ) 
~~= (1, 1) 

~i= (1, -1) 

(3) 
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4 T. Shimpuku 

where 

(~) 
. I 

k(~·k)' O! 1. ! J- ! 

Above relations mean that if we take the spinor (~ 0 , ~ 1 ) as an eigen-spinor 

of degree 1/2 of three-dimensional rotation group, (~b, ~b-
1
~1, ... ~o~i-\ ~{) 

makes an eigen-spinor of degree j /2. 

§3. C-G coefficients 

i) 

In the direct decomposition of representation, Eq. (1), we first con· 

sider a representation ~}+J'. The generating polynomial is 

Now, describe the n-th term by spin notations using the relations (3), 

then a sequence of coefficients of spin state vectors, 

makes the C-G coefficients C(j, j', j+j'; j-n+i; j'-i+l, j+j'-n+l) 

(i = 1, 2, ·· ·, 2j' +I) apart from the normalization. The square of normali­

zation factor is given by 

( 2j ) + ( 2j ) (2j') + 
n--l n 2 1 

... + ~, = J J ( 
2 . ) (2 . + 2 '') 

n-2J --1 n-1 · 

Accordingly, we get the C-G coefficients, 
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General Theory and Numerical Tables of Clebsch-Gordan Coefficients 5 

The generating polynomial is 

(a~o -,- b~t) 2J-l (a~b + b~D 2
J'-l (~o~~ -~l~b), 

and a term having the coefficient a 2J+ 2J'-n-lbn-I is 

n+1) (j', j' -1) 

n+i 1) (j', j' i +1) 

In this case, a normalization factor becomes* 

l-~2j~2j'~~~j;2]~- 2) . 

Thus, the C-G coefficients C(j, j', j+j'-1; j-n+i-1,j'-i+1, j+j'-n) 
(i=l, 2, ... , 2j'+1) are obtained as follows: 

~
-------- --~~j ::_~]' ______ _ 

(2 . + 2 . , ) (2 j + 2 j, - 2) ( 2 j ) ( .2 j' ) 1 1 n--1 n-z+1 z 1 

X [( 2j. 1 ) (2f' 1) 
n z+l z 2 (2nj z·l) (2z;.'' 11)] (i=l, 2, ... , 2j' +1). 

iii) ,J-'j:;:]:~s (s 0, 1, 2, · · ·, 2j') 

For this general case, generating polynomial is given by 

* This result can be obtained by direct calculation, and by reduction method for general 
case. This derivation, howeve1·, is too complicated to be inserted here. 
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6. T. Shimpuku 

2j+2J!-2S+l [S+n {( 2 ' ) ( 2 'I ) 
= b a2J+2J'-2s-n+lbn-1 b J s. . J . sl 

n=l i=l n+s z z s 

+C 1Y-
1(r s l)(n+s

2
ji 

8 r+l)(i!j~r~2)+· .. 

+ ( l)s(~_/)(2(' ls)} {(n;t-i)(/i~)} -t(j, j n+i-s) (j', j' i+l) J 
using the relations (3). The normalization factor is obtained as 

Now, we find the general C-G coefficient C(j, j', j + j' -s; j -n-s+i. 

j'-i+l, }+j'-s n+l). For convenience' sake, we write separately a 

denominator and a numerator in this expression, for the denominator is 

independent of parameter i and so the C-G coefficients of various i-values 

have a common denominator. Furthermore, in the above mentioned 

(2 ')(2 '') denominator we put the factor j · I · into the numerator so as to 

make the denominator and numerator integer individually. Then the C-G 

coefficient can be written as follows: 

Denominator 

i-th numerator 

Hereupon, we deform the above expression by variable m ( = 

j + j' -s:__n+l). Then we have' the usual expressions of the general C-G 

coefficients C(j,j',j+}'-s; -j'+m+i-1, j'-i+1, m) as follows: 

a) s=O 

denominator 
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General Theory and Numerical Tables of Clebsch-Gordan Coefficients 7 

numerators 

i 1 ;r+i;;rm) 

i=2 /() i/' +1m) ( j + {-m) 

i 

i 2j' 

i=2j'+1 r( F+I'1ii)--
v 2j' 

These numerators are also obtained from the following formula in case 

s<::j' and i>s+1 putting s=O. 

b) s=f:O 

de nomina tor 

l(2j +2j' -·s+ 1) (2j +?i' -2s) 
v s 2j' s ' 

numerators (i =1, 2, ... , 2j' +1): 

If s<j', 

i<::s 

(-cl)s-A-/c2Ci::!\! 
1 
(j+ j' +m-s) ... (j -j' +m+i) (j + j' m-i+1) ... 

s. J s . 

··· (j + j' -m-s+1) (2j' -i +1) ··· (2j' -s+ 1) 

x [ ( 1) i- 1 (i ..:_
1
) ( j - j' + m + i 1) · .. ( j - j' + m + 1) 

+ (-l)i-2(i s 
2
)ci-i'+m+i-1)···(j-j'+m+2)(j+j'-m-s) 

x (2j' -s) + ···+ ( -l)i-k(i s k) (j -j' +m+i -1) ... (j- j' +m+k) 

X (j+j' m S) .. ·(j-1-j' m S k+·2)(
2j'-

1
s)+ .. ·] 

(k=l, 2, ···, i), 
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8 T. Shimpuku 

2j' s ~i>s+1 

1/--((~i)_ __ (j+j'+·m s) .. ·(j-j'+m+i)(j+j' m s)· .. 
s (2; --s)! 

X cr~=J' m i + 2) (2j' S) .. • (2j' i + 2) 

[ 
1 ( . ., . 1) ( . ., . ) 

x -(i-s-
1
)! ;-; +m+t- ··· ;-; +m+z-s 

--:-.----
5-----.:---:-(j-j'+m+i 1) .. ·(j-j'+m+i s+1)(j+j'-m i+1) 

(~) 
x (2j' i+1) + (i-s+

1
)! (j-j'+m+i-1)···(j-j'+m+i s+2) 

x(j+j' m i+1)(j+j' m i)(2j' i+1)(2j' i) ... 

"·+( ~1)'-' . (k s 1) (j~j'+m+i~1)···(j~j'+m+i~s+k~1) 
(t s+k-2)! -

x (j+j'-m-i+1)···(j+j'-m-i-k+3) (2j'-i+1)··· 

... (2j' i k+3)+· .. J (k 1,2, .. ·,s+1), 

f>2j' s+1 

... ~ j + j'- m---z+--2'5T2J'-s) ... c2)''-- i + 2) 

[ 
1 ( . ., ) ( . ., . ) x (i-s 

1
)f ;+; +m-s ... ;-; +m+z-s 

---:--::--
5----,----,.x(j+j'+m s) .. ·(j-j'+m+i-s+1)(j+j' m i+l) 

(2 ., . 1) c· 1) k 1 . (k s 1) -c . ., ) 
X J - z + + ... + - - (i- s-~T=-2)! 1 + J + m s ... 

... (j-i+m+~ -s+k-1)(j+j'--m-i+l) .. ·(j+j' m-i-k+3) 

x (2j' ~i +1) · ·· (2j' i ~ k+ 3) + · · · + ( 1) 21'-<+,(2l,s i + 1) 
· (2;' s)! 

x (j+j'-m-i+l) .. ·( j -- j' -m+1) (2j'--i+l) 1] 
(k 1, 2 ... , 2j' i +2). 

If s>j') 
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General Theory and Numerical Tables of Clebsch-Gordan Coefficients 9 

i<2j' -s; the expression in this case is equal to previous one for 

the case i<s and k == 1, 2, · ·· i. 

s??i':~2j
1 

-s+1 

-j~+m+i 1) .. ·(j+j1 +·m-s+1)(j+j' m i+1) ... 

. . . c7 + p----m--s+ 1) ~ j,-----r+-I)~c2;r= s + 1) 

x [ ( -1) i-l (i !_ 
1
) ( j + j I + m - s) · · . ( j - j I + m + 1) + ( -1) i~2 

x (i !_
2

) (j + j' +m-s) ... (j -j' +m+2) (j + j' m-s) (2j 1 -s) 

+· .. +( l)i-k(i!__k)Cj+j'+m s) .. ·(j-jl+m+k)(j+j' m s)· .. 

···(j+j' _m-s-k+2)( 2 1~ 1
8 )+ .. ·] (k 1, 2, ... , 2j' s+l), 

i??s 1 ; the expression is equal to previous one for the case 

i??2j' -s+1 and also k 1, 2, ... , 2j1 s+2. 

In these general formulas, a product a·· ·b means a! I (b -1) ! . Therefore, 

if b=a+1, this is equal to 1. The denominator and the numerator have 

a common factor {s! (2j 1 

-s) !} 112
, 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 

C(j, j 1
, j+j' -s; i-j~ -m-1, j' +1, m) 

=(-l) 8C(j,j',j+j'-s; j'+m-i+1, i-j'-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 i 
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-Gcoeffi.cient C(j,j',j-j'; -j'+m+i-l,j'-i+l,m) can be 
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10 T. Shimpuku 

derived from the general formulas . by setting s = 2.j'' thus·: . 

Denominator 

/(2 J + 1)·-·-v 2j' , 

numerator 

c 1) 2Y+i~l/(7+J;,~-~~~{+ 1) (1- Ftm~+ i ~ 1) 
(i =1, 2, ... , 2j' +1). 

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

Put m = j + j' -s in general formulas, then we get the C-G coefficients 
C(j, j', f+j'-s; j-s+i-1, j'-i+1, j+j'-s): 

(-1)·+<-)\i[(Ht:Jr~st;r 
1
) (i=1.2 ..... S+l). 

iii) C-G coefficients in case of j = j' 

Iri this case the C-G coefficient has following symmetrical property: 

C(j, j, 2j -s; m-j+i 1, j i+1, m). 

=(-l)sC(j,j, 2j_;_s; m+j-i+1, i-j-1, m). 

The general formulas become as follows: 

s=O 

s=f.O 

de nomina tor 

numerators 

s<j' 

i<s 

( -1) 

l(4j- s + 1) (4 .. j_ •. - 2s) V S 2}-S ' 

(i=1, 2, ... , 2j -m+1), 
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General Theory and Numerical Tables of Clebsch-Gordan Coefficients 11 

X[~ ( -1)i-kc S k) (m+i -·1) ... (m+k) (2j m ----S) ••• 

··· (2j -m-s-k+2) (
2J __ 1s) J, 

2j-s>t>s+1 

-·-;--·-:-'--'--'--:--+:__7....:- (2j+ m s) · .. (m+ i}(2j m s) ... (2j m i +2) 

x[::Ec-1)'-1 . (k s 1) (m+i-1)···Cm+i s+k-1) 
k~1 (z-s+k-2) l 

x (2j m i + 1) ... (2j -m-i -k+3) (2j + ) ... (2j i k+3) J, 

i">2j-s+1 

··· (2j -m-i+2) 

[

2j-i+2 •. k-1 . (k s 1) . . 
x t-1· ( -,-1) (i ~s-+ 7 ,~ 2 )! (2J +m-s) ... (m+z-s+k 1) 

x(2j-m-i+1)· .. (2j m i k+3)(2j i+1) .. ·(2j i k+3)J. 

If s>j, the expressions in case of i<2j -·s and i">s+ 1 are iden-

tical with the foregoing ones for the case of and i">2j s + 1, 

respectively. For s>i">2j s + 1, 

1 J Ci -l) 1 c· . · 1) · c2 · 1) c2 · , · · 1) s! V .T2T~sT! m+z ... J+m s+ J-m-z+ .... 

· ··· (2j -m·-s+1) (2j -i +1) ... (2j -s+ 1) 

x[~+C ~l)i-k(i !_k) (2j +m-s) ... (m+k) (2j -m-sy ... 

"·(2j m s k+2)(
2
/_{)]. 

In particular, if m vanishes, the C-G coefficients C (j, j, 2j- s, i .;_ j 1, 

j i+1, O) become as follows: 

For s=O, 

(i 1, 2, ... , 2j +1). 
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12 

For s=\=0, 

denominator 

T. Shimpuku 

1(4j -s+ 1)(4}.~2s) 
V s 2; -s ' 

numerators; if s<) 

i<s ( 1)s+i~( -1)k(~---i)( 2 /-=-t)( 2 j /:l)' 
~(- 1 )k-1( i 1 )(· 2j:__s .)(21 i+l), 
k=l · · s k+1 z-s+k 2 k 1 

i'>2j.-s+l 
2

J~+
2

( 1)k- 1 (s~k~1)(2j~{=~+2)( 21 k iil)' 
while if s> j; 

(the same as the above in case of i<s), 

s>r;;;P2j -s+l 
2

J~+l(-l)i-k(i-1)(2i-s)(. ~j-i+1 ), 
k=l k-1 k 1 2; -s-k+1 

i>s+l (the same as the above in case of i>2j -s+1). 

Moreover, when we put total spin ]=0 the C-G coefficients C (j, j, 0; 
z-J 1, j i + 1, 0) are obtained: 

( 1) 2J+i-1 

v2J+1 
(i 1, 2, ... , 2}+1). 

§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 j' 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 i (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 
}'=7/2-5. 

i) Fixing the m-value 

If I m I = j + j', the only one C-G coefficient C (j, j', j + j'; j, j', j + j') 
is different from zero and inevitably becomes 1. For some lower m-values, 
the C-G coefficients are as follows: 
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14 T. Shimpuku 

lm I =j + j' r (r=O, 1, ... , 2j +2j', r'>s); the C-G coefficients C(j, j', 
j+j'-s; j-r+i-1, j' i+1, j+j'-r) are given as follows: 

For s 0, 

/ 

( 2j )( 2j') 
r i+1 i 1 

(2j ~2j') 

For s=\=0, 

denominator 

(i = 1, 2, · · ·, r + 1). 

V (2j +2j~ -s+ 1 )(2j ~2j~ -2s) , 

numerators; if s<r /2 

i<s 

... (2j' i+1)···(r-s+1) 

x (r-s)· .. (r-s-k +2) (
21' 1_8

) J, 
r-s+ 1'>i>s+1 

-;·-2-~~--:-(2j-s)· .. (2j r+i)(2j' s)· .. (2j' i+2) 
s + 

x[:Sc l)k-1. (k-=.l) -(2j-r+i 1)···(2j r-s+k+i 1) 
k=l (z-s+k-2)! 

x(r-i+1)· .. (r-i-k+3)(2j' i+1)· .. (2j' i k+3)], 

i'>r-s+2 

_!~I (i . 1)! (2j-r+i-1)···(2j-s+1)(2j'-s)· .. (2j'-i+2) 
s.! V (r-z+1)! 

[

r-t+2 (k _:_1) . . 
X ::E ( 1)k-l • (2} S)···(2j-S r+i+k 1) 

k=l (z-s+k-2)!. · 

x (r i + 1) · .. (r i k + 3) (2j' i + 1) .. · (2j' i r + 3) J . 
If s>r/2, the expressions for i<r-s+ 1 and i'>s+l are identical­
with above-mentioned one in case of i<s and i'>r-s+2, respec~ 

tively. Whereas. for s>i>r- s + 2. 
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General Theory and Numerical Tables of Clebsch-Gordan Coefficients 15 

( -1) 8_1_ I {i - 1) _ _!_(2j -r+i -1) ... (2j -s + 1) (2j' -i + 1)-·· 
s! V (r-s)! 

··· (2j' -s+ 1) (r-i + 1) ... (r-s+ 1) 

x [~ ( -1)1-k(i ~k) (2j -s) ··· (2j -r+k) 

x (r-s)· .. (r-s-k+2)( 2 J~- 1 s)J. 

ii) 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 i. An (s, i)-element of this matrix is 

equal to ( -1) s times (s, 2j'- i + 2) -element, if the sign of m in either 

element is changed. s runs from 0 to 2j', and i runs from 1 to 

2j' +1. 

c) 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 I m I equal to j + j' -r, the matrix elements 

whose subscripts i and s are larger than r + 1 vanish, and the denomi­

nator and numerators have more common factors. Accordingly, in the 

case of r<2j' -1, i. e., I m I> 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 

j'=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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16 T. Shimpuku 

j'=l/2 j=5 

m=+JL 

I (5, 4) ( ~, ~) (5, 5) ( ~, - ~) -2 
D 

---~~ --- ,------

(11 -~) 
2' 2 viT vio 1 (11 _JL) 

2' 2 

( ~, ~) viT -1 via -(~_· --}l 
I 

D 
I 

(5, -: 4) ( ~ , - ~ ) (5, -5) ( ~' ~·) I 

m=+]_ 

(5, 3) ( ~, ~) (5, 4) ( ~ , - ~ ) \· 
-2 

D 

(11 ]_) v11 3 v2 (11 -~7_f 2, 2 2, 2 

(JL _z_) 
2' 2 

vn -v2 3 -(JL _]_) 
2' 2 -···--1 

D (5, - 3) ( ~, -t) (5, - 4) ( ~, ~) 

m=+_§_ 

I (5, 2) ( ~, ~) ( '1 1) -2 
D (5,3) 2'-2 

(11 ..§._) 
2' 2 viT v8- vs (121' -}) 

(~. D_l v11 -vs v8 -(~.- ~) 
( 1 1' 

(5, -- 3) ( ~ ' ~ ) I D (5, -2! 2' -2) 

3 
m=±2 

D -~:1-~· ~) (5, 2) ( +· - ~ ) 
·-----

(11 -~) 
2' 2 vn v7 2 (!}, -- ·t) 

l~·IL vrr -2 vT -(~.-~) 

D I (5, -1) ( ·~ , - ~ ) (5, - 2) ( ~ , +) 1-···---·--
1 

m = ±2---1·--~~ (5, 0) (t. ~) (5, 1) (~ , - ~l ___ 
(IJ,-!) I Vn v6 vs (11 -l) 

2' 2 

( 9 1) v- -v5- v6 -(JL -l) 
-~-'-2 I 11 2, _ _f __ 

I 
D (5, o)(t.- ~) (5, -1)( ~, -~-) I 

j'=l/2 j=ll/2 

D I_(]!~--~ )_CL __ ~) ______ eL.1~1c~ . - ~)- .. 
1--

m=±5 

(6, 5) 

(5, 5) 

vii 1 C6. -5) 

v12 . -1 vfi 
1
/- (5, -5) 

D --(!{-=--tT(1~~~--=~-) -~!2!' =IJ)(t, ~;-~--·-·-
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General Theory and Numerical Tables (~f Clebsch-Gordan Coefficients 17 

m=±4 

--------

(6,4) 

(5,4) 

m=+3 

(6, 3) 

(5, 3) 

m=±2 

(6, 2) 

(5, 2) 

m=±1 

(6, 1) 

(5, 1) 

m=O 

(6,0) 

(5, 0) 

j'=l/2 

m=+11 
-2 

--~J 
v6--
v6-

D 

D 

2 

2 

D 

D 

v3 
vs-
D 

D 

vi2 

vi2 

D 

D 

v2-

t/2-

j=6 

D 

(l! _Z_)(l _L) 
(121, ~ )(lL:- ~) I 2' 2 2' 2 

vs-- (6, -4) 

-1 vs - (5, -4) 

(11 _1_ )(J- __ l) 
2' 2 2' 2 (

1i·- ~)(t. ~) 

(121' ~ )( ~' -~-~) ~ (~. ; )( ~'- ~) 
vs-

-1 

(12
1
' - ~) (t. - ~) 

(11 ~) ( l_ l_) 
2' 2 2' 2 

v2--

-1 

(1i·- ~ )( ~'- ~) 

Ci· t) (_~ · ~ ) 
· vY-
-vs-

(!}, --} )( -}. ~-}) 

(121' - ~) ( ~, ~) 

1 

-1 

(6, 5) ( -}. -t) 
vi2 

1 (6, -3) 

v3 - (5, -3) 

(121, - ; ) ( ~' ~) 

(121' ~ ) ( ~ ' - ~ ) 

1 (6, -2) 

v2 -(5, -2) 

(121' - ~) ( ~' ~) 

(121' ~) ( ~ ' - ~) 

vs (6, -1) 

vr - (5, -1) 

(11 -~ )(l l_) 
2, 2 2' 2 

( 121' ~ ) ( ~ ' - ~ ) 

1 

1 

(6, 6) ( ~' -t) 1-------·--
1 (13 _·!!) 
! \ 2' 2 

(12
1
, 

1
2
1

) . v13 -1 vi2 1- (g -- 11) 
----~-D--I-c-6.---5-)(~~-. ---~-) --c-6.---6)( ~.TJI __ L__L 

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/p
tp

s
/a

rtic
le

/d
o
i/1

0
.1

1
4
3
/P

T
P

S
.1

3
.1

/1
8
6
2
1
1
6
 b

y
 g

u
e
s
t o

n
 2

0
 A

u
g
u
s
t 2

0
2
2



18 T. Shimpuku 

'"~ cl~ --I D ___ (~,-~) (-}: -~c_) __ (6, 4) ( ~, _-+) 

Ul-}) 
1 

v13 I v1o v-3 ( !~ _]_) 

Ji· t Ll v 13 I - v 3 

---;-- -I - c6.-=- 3) ~ ~~-= ~) 

2' 2 

m=+_§­
-2 

l_v_l-~~· 2) (f.+) (6, 3) ( ~ , - ~ ) 

-(i/ ~) v'l3 3 2 (
13 - _2_) 
2' 2 

(12
1

, ~)I V13 -2 3 -(12
1
'- ~) 

----~-D-
1 -(6-, -_ 2-) -,--:( ~-, --~~ -----) --(6-, --3-) (-;---::~-, -:;--;~):--I.----'-'=---~ 

m=+l_ 
-2 

D 

(~
3

, ~) v'i3 

J~1. t) v'I3 

D 

D 

(13 .l) 
2' 2 v13 

(g .l) 
_2_' ~-- I 

v13 

I D 
I 

j'=l j=5 

m=±5 

D 

(6, 5) v'6 

(5,5) v'6 

D 

m=±4 

D 

-v5 -va -(!! -1-) 
-----~--~------~~-~- 2' 2 

(6, -1)(~, -- ~) (6, -2)(~, ~) 

(6, 0) ( ~, ~) (6, 1) ( ~' - +) I 
I 

I 

v7 v6- (13 _ _!_) 
2' 2 

--va v7 -(11 _ _!_) 
2' 2 

(6.0)(_!_ _ _!_) 
. . 2, 2 (6, -1) ( ~' ~ ) I 

(5, 4) (1, 1) (5, 5) (1, 0) 

v'5 1 (6, -5) 

-1 v5 - (5, -5) 

(5, - 4) (1, -1) (5, - 5) (1, 0) 

(5, 3) (1, 1) (5, 4) (1, 0) (5, 5) (1, -1) 

---··-- ~---- ------------- ------------1----

(6, 4) v66 -v2o 1 (6, - 4) 

(5, 4) v3o -3 4 v-s [-c5,-4) 

I (4, 4) -v·55 1 -3 v45 i (4, -4) 

------ - - ---·--------------·-------------·-r------· 

D (5, - 3) (1, -1) (5, ·- 4) (1, 0) (5, - 5) (1, 1) I 
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General Theory and Numerical Tables of Clebsch-Gordan Coefficients 19 

m= ±3 

m=±2 

(6, 3) 

(5, 3) 

(4, 3) 

(6,2) 

(5, 2) 

(4, 2) 

I 

I 

~--I 
v22 

via 
v55 
D 

D 

(5, 2) (1, 1) 

v112 

-2 

vs 
(5, - 2) (1, -1) 

(5, 1) (1, 1) 

vi4 
-v7 

v6 

(5, 3) (1, 0) 

3 

v3 
-4 

(5, - 3) (1, 0) 

(5, 2) (1, 0) 

4 

v2 

-v2I 

(5, 4) (1, -1) 

1 (6, -3) 

vs - (5, -3) 

6 (4, -3) 

(5, - 4) (1, 1) 

(5, 3) (1, -1) 

vs (6, -2) 

v6 -(5, -2) 

v2a (4, -2) 

D (5, -1) (1, -1) (5, - 2) (1, 0) (5, - 3) (1, 1) 

m=±1 

m=O 

(6, 1) 

(5, 1) 

(4, 1) 

(6,0) 

(5, 0) 

(4,0) 

D 

D 

D 

j=ll/2 

D 

(
11 11

) vl3 2' 2 

I D 

(5, 0) (1, 1) 

v21 

-v15 

V10 

(5, 1) (1, 0) 

vss 
1 

-v24 

(5, 2) (1, -1) 

via 
v14 

v21 

(5, 0) (1, -1) (5, -1) (1, 0) (5, - 2) (1, 1) 

(5, -1) (1, 1) (5, 0) (1, 0) (5, 1) (1, -1) 

-1 

vs 

v12 

0 

-v5 

(!
2
!, ~)c1,1) (

1i, ~ 1 )c1,0) 
~~~~-'--' 

vn v~-2 

-v2 vn 
(11 9) -2,-2 (1,-1) (!J, -!J)Cl,O) 

v5 
1 

vs 

(
13 _g) 
2' 2 

- (11 _11) 
2' 2 

(6, -1) 

- (5, -1) 

(4, -1) 
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20 T. Shimpuku 

m= ±% ___ _ v __ --~~~~ )c1, 1) __ (:._=!}_, -} )Cl, o) (!~J, -})Cl, -1)[ __ 
(~~. ~) vi3 · v6 v-6 1 j (~~-. ---}~) 

(
1J, -~) v143 -·8 5 v54 - (

1J, - ~) 

( ~, ~ ) v n / 1 -2 v6 ( ~~, - ~) 
------- -- --~---l-=e2-:-1 .---~::-,-)-c1-. ---1 )--(-;-:;-12=--1, ---~-:-:-)-(1-, 0-)-~(-::-::121-. ---=~ Tc-i~i>l ___ _ 

~=± ~ I D (121·+)(1,1) (121' ~)(1,0) e;. ~)(1, -1)1 

--(~{. -~-) -- v39 v14 v2o v-5 (1
2

3. - ~) 

( 1 2
1 .-~) vlA3~ -v7o 3 8 -( 1

2
1 ,-~) 

(~-, -~) v39 v5 -4 vi8 ( ~, --}) 

-~---~~----~----DI(¥~~f) (1, -1) (121'- ~) (1, 0) (¥. --=f)cu)[ __________ _ 

m=±} D C~·-=-})(1,1) (
1
2
1
,})(1,0) (!J, ~)(1,-1)1 

(i], ~ ) v26 v-7 v14 ~-5 -(1
2

3
, - i~ 

(
1J,}) vi4Y - v12 1 v7o - (1

2
1.- t) 

(-~·+) v22 v5 -v10 v-7 (-}, -}) 

-----~~--~-(121' ~)c1, -1) (121,- ~)-c1-,o-) ~(121'- ~)C1:1Ji 

j'=l j=6 

m=±6 

I 

D 

(7, 6) v7-

I 
(6, 6) v7 

(6, 5) (1, 1) (6, 6) (1, 0) 

v6 -1 (7, -6) 

-1 v6 -(6, -6) 

I D (6,-5)(1,-1) (6, - 6) (1, 0) 

m=±5 D (6, 4) (1, 1) (6, 5) (1, 0) (6, 6) (1, -1) 

(7, 5) v91 t/66 t/24 1 (7, - 5) 

C6, 5) I v42 -vii 5 v6 _ (6, -5) 

(5, 5) vis i 1 - viT v66 (5, - 5) 

--- -------~--~-----------------------~--------------------
---------

1 D I (6, - 4)(1, -1) (6, - 5) (1, 0) (6, - 6) (1, 1) 
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General Theory and Numerical- Tables· of Clebsch-Gordan Coefficients 21 

m ,~ =L4 
D (6, 3) (1, 1) (6, 4) (1, 0) (6,5)(1, --1) 

I 

v91 
------ -~-----~----:------~-----------~---~----

(7, 4) v55 v33 v--3 (7, ~ 4) 

(6,4) v42 ~ v16 4 vii ~ (6, ~4) 

(5, 4) v78 vs ~v2o v5-5 (5, ~ 4) 
--·-·--·--·----~-

-----------~-

D (6, ~ 3) (1, ~ 1) (6, - 4) (1, 0) (6, ~ 5) (1, 1) 

m=±3 
D (6, 2) (1, 1) (6, 3) (1, 0) (6; 4) (1, ~ 1) 

---- ----

(7, 3) v91 v45 v40 v6- (7, - 3) 

(6,3) v14 -v-6 -vs -v-5 ~ (6, ~3) 

(5, 3) V
126 112~ -3 vis (5, - 3) 

D (6, - 2) (1, 1) (6, - 3) (1, 0) (6, ~ 4) (1, 1) 

m=+2 
D (6, 1) (1, 1) ,· (6, 2) (1, 0) (6, 3) (1, ~ 1) 

----~ ---~ 
----~~---~~ --~--~ 

(7, 2) v9T 6 v45 -vro (7, -2) 

(6, 2) 112-1 -via -v2 3 - (6, -2) 

(5, 2) v39 -vs -4 vis (5, -2) 
--~--r--- ~~--------- ----------~1 I D I (6, -1) (1, -1) (6, - 2) (1, 0) (6, -3) (1, 1) 

m=±1 
D (6, 0) (1, 1) (6, 1) (1, 0) (6, 2) (1, -1) 

(7, 1) v9-i -v2a v4s vis (7, -1) 

(6, 1) v42 -v21 1 v2o ~(6,~1) 

(5, 1) vrs vis -v3s v2B (5, -1) 
--~- -------- -----

D (6, 0) (1, -1) (6, -1) (1, 0) (6, ~ 2) (1, 1) 

m=O 
D (6, ~ 1) (1, 1) (6~ 0) (1, 0) (6, 1) (1, -1) 

~~--

(7,0) vf3 v3 v7 v-3 

(6,0) 112 -1 0 

(5,0) v26 v7 -v12 v7 

j'=3/2 j~~5 

m=+ll 

... tlp21) ~-~,_l_cs,SltJL~c~sj~_30_l (llliT 

(g 11) I vf3 ~ v 3 via 
~~2_:__2~ :------·--------~ i 

cs. ~ 4) ( J. ~~-~f)-(5." ~ 5 )rr~-=~1 

(11 ~!l) 
2' 2 

----·-----~--- --
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22 T. Shimpuku 

(5, 3) ( ~' -}) (5, 4) (-~-, -!-) (5, 5) (-}. -+) 
vis ~-- vro --------- --- - -(!/. --}) 

D 

(
1
2
1
. i-) 

1 

v'I43 - v54 1 v4o - (12
1
. --~) 

_ _L~ .J-) v'22 - v 6 v'I5 __ (~~· -~~ L 
D (5, - 3) ( ~' - ~) (5, - 4) ( ~' - +) (5, -- 5) ( ~'+)I 

(5, 2) (t. -}) (5, 3) ( ~' ~) (5, 4) ( f· --}) (5, 5) ( ~' - ~ )' ________ _ m=+J-1 D -- 2 

-(If}} v286-
l 

v120 (11 -l) 
2, 2 

(!}. ~ )[ 1715 v72 17 - (!! -l) 
2' 2 

I 

( 9 7 )' ';--z-· 2 1 v 66 
I 

( 9 I) 
2'-2 v8 -5 v15 

_(f·_~j 1 
__ 1165 _ -1 vs -6 vf2o - ( ~. - ~) 

D Jc5, -2)(~,- ~) (5, -3)(~. --}) (5, -4)(~.-}) (5, -5)({-.-~)~---~- ---

m_:= -=J ~--~~~ (5, 1) ( f· -}) (5, 2) ( ~, -}) (5, 3) ( ~, - ~) (5, 4) ( t--=-~jl ___________ _ 
Ul ~ )/ vr43-- ' v42 v72 v27 v2 (~~. -}) 

(1}. -~) 1715- - v336 2 v294 9 - (lj. - ~-) 

(-}. -~-)i 133 v7 -v12 v2 v12 (i-· --~-) 

(-}. ~J: vl65 -2 v2i - -V56 vs4 -(+. -1-) 
--- -~----;--[(5, -1)(~.- ~) (5, -2)(~. --}) (5, -3)(~. ~) C5, -4)(~.-})i _________ _ 

m=±~ \ D 
1 

(5,0)(-}.-}) (5,1)(~.-}) (5,2)(-}.-~) (5,3)(~.--})[ 

(!l ~ )i-tli43- v28 v7o v40 vi-~- ( 1
2 r-=~f)-

(u 3 )I ---- 12 _ (1
2
1, ___ 3

2
) 

-2, -2 i v715 - V315 - V14 V242 

(~·~)~ V3~ Vlo -3 o ,;14 (~.-~) 
( 2 . 2 )_~ v166 -vw 6 -v63 v56 -(f.--}) 

I D (5, 0) ( ~' - t) (5, -1) ( ~. --}) (5. - 2) ( ~. ~) (5, - 3) ( -}. ~) 

m = ± ~ l D (5, -1) (-}__,j~)--~5~-o~_(-}.J) __ (5, 1) ( ~, - iL_~~!!JI~ -=_i) 
(IZ })i v2sEf v35 vi26- vias v2o 

(
11 1 )I -
2 , 2 V143 -V54 -viS v32 V42 -(¥. --}) 

(}.-~-)I v66 5 -v10 -v3- 12s (}. --}) 

({. -})' 133 -2 vicl - tl12 v7 ,- - ( ~,- ~) 

1 v (5, 1)(}. --~-)0.-0)r~-.~-~~~f-c5.-=-1)({~1-f-c5. -2~~r-~~l:- --------
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j' =3/2 

m=±6 

General Theory and Numerical Tables of Clcbsch-Gordan Coefficients 23 

j 11;2 

D (~t~-;) ( ~·-~} _______ (J~~-~2 1

) (-lJJ 
(7, 6)

1
j vi4 vii v3- c1. -6) 
l 

(6,6)j vi4 
1 

-v3 vfi -(6,-6) 

----- 1 D -r~ 1 J~~In-}:-=-~) -Tv~=iJrr~.- ~) 

m=±5 

1
1 D ~~- e21

• ; ) ( ~ • ~ ) e21
• ~ ) ( ~ • +) ( 1i .!J) ( ~ . - +) 1 ---,---- ~--- ·---··-- ·----------~--------------~---------

---
(7, 5)i v9I 1 

v55 v33 v3 c1. -5) I 

C6, 5)1 v42 - vi5 4 -vn - C6, -5) I 

C5, 5) 
1 

v7s v3- - -v2o -vss C5, - 5) I 

m=+4 

___________ I ____ [J_ ___ I __ j~2~-~iitt~---~-L_ef. ~ )( ~ • +) (~
1

• t )( t· -+) (
1
2
1
)/)( ~.- ~ )\ __ _ c1. 4) 1 tl364 -r vim~- v165-- v33 c1. - 4) 

(6, 4) V924-~ - V405- VI25 19 V33 - (6, -4) 

(5, 4) tli86-/ 9 -17 -t/245 v165 (5, -4) 
C4, 4) v22o-l -1 3 - -v 45 v16s - C4, -4) ! 

D if2
1
' - ~1~1~-= f)(Ii' - ; ) ( ~ ' - ~ ) (12

1
' - ~ ) ( ~ ' ~ ) (12

1
' -

1
2
1

) ( i-' -}) 
m=±3 

----~~-J~
1

· -~ )t~_,~tj__(
1

2
1

' 1J(1~~l_)_(
1

z~JJJ~ · ~J~)__(~~~-~J_(~i·_- ~ ) 1 ~~- __ 

c1, 3) vg1 v3o v45 vi5 C7, -3) 

C6, 3) v154 - v72 v3 s v16 C6, ~3) 

(5,3)v130 V24 -7 v12 v45 (5,-3) 

(4, 3) v55 -1 v6 - viB v30 - (4, -3) 

D I ( ~1' - ~ ) ( ~ ' - ~ ) (121' - ~ ) ( ~ ' - ~ ) (121' - ; ) ( ~ ' ~ ) ( ~1' - ~ ) ( ~ ' ~ ) I 

m=±2 

I 
D l (l}.~)(J.-}) (~ 1

,-~)(-~-.}) (~l.-})(~.--~-)(l}.f)(-~-,--i-)1 ----------- -_ ----: ------ -- ---_ ------------------- -------:·_~-------------------·:--------------------- ----- -------- --r----_ --(7. 2) v1s2 r tl42 v9o v45 -vs-- (7. -2) 

(6,2)v4G2 -v210 --v:J- 1.3 9 1-(6,-2) 
C5, 2) v 39o -vros -11 12 tll62-- I (5, - 2) 

~ 2 ~ 11-tl~o-lu ; vb: 3 _i_1_3tl~f-~-----1-ll----~ 42 
3 1 11 ~ 42 3_3 __ !~ (4

, ~~-
D ,(2' --2-)(-2, --2) (i' -2-)(-2, --2) (2' -2)(2,-2) (-2, --2)(2'2)1 
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24 T. Shimpuku 

m=+1 

D lUI- tm. ~l (¥·!XI· ~l e£. ~l(~.- ~l (121• ~l(~.- n 
(7~·1; ---;;~i-~ -- -V:r4~-- ----~- ---- -;~2----- - --~v~~~--~--~~----- -(7, -D 

(6, 1) v4621 - v1s9- - v2s vi25- vf2o -- (6, -1) 

C5,1)v39~~ 

(4, 1) v55 i 
I 

vi3s- - vao - v7- vi6s (5, -1) 

-vs~ vis -v'2I vl4 :-c4, -1) 

D 1·, (11 1 ) ( 3 _ 3) (11 _ 1 ) ( 3 _ 1 ) (11 _ 3) ( 3 1 ) (11 ~-5-) ~( 3 :f)-~----
-2' 2 2' 2 2' 2 2' 2 2-, 2 2' 2 2' 2 2' 2 I 

m=O 

I D I (g -2)(2 2) 2' 2 2' 2 ~~---1-. -- ----------~--
(7, O)i V52 

(6, o)l v44 
(5, O)i V52 

I 

(4, o)i v« 
1 

m=+iL 
-2 

D 

v'5-

-v15 

v'21 

-v7 

e21
• - + )( ~ . +) (

1
21.-})(~~·- ~) e2

1
·1)(_~· --t) 1 

v21 v'2I v5 

-v7 v7 v'f5 

-v5 -v5 v'2i 

vis -v15 v'7 

D
o
w
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lo
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d
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d
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m==±} I D 

-(15 7)' -2-, T I v 455 . 

(6,2)(-}.-}) (6,3)(-}.-}) (6,4)(1-,-i-) (6.5)(i,-~)l 
- - --- -- - --- -----~--__ ---------, 

v165- v22o v66 2 (!.f.-+) 
(!J.+)I vi3o-- -v6o vs- vs4 v111- . --(1}.--~-) 

(~l, + )! vfooi vl62- -- v38T vi2s- v33o 
1 

(¥. -;) 
J ~ , d_ v'286=· -2 _ v'27 v'!iO v'i65 1- (f. - ~) 

I D 1(6,-2)(~.--}) (6,-3)(-}.--}) (6,-4)(}.-}) (6,-5)(~-.1)1 ______ _ 

m=± ~ \ D (6,p(-~-.-}) (6,2)(-}.}) (6,3)(-}, --t) (6,4)(-}. -%} 
(!{. ~) v9f vi4 v4s v2o v~-

1 ( 1 2
5 ~--~-~) 

(!], -}) v 13 - v6 o v5 vT 1- (!j, - ~ ) 
(121. ; l v'1001 v'240 - v'338 vrs v'465 I e21 - ~ l 
(f.~-) v'ill' -v'5 v'24 -v'54 v'60 1-(}. f) 

v Jc6, -n(-~-. --}) C6, -2)(-~-, -+) C6, -3)( f-{)(6. _;)Tfl)i-- ------
m =±~ / v I ~6, O)~t ~ ) __ (6,_1)0!-~_t-) ~6, 2)tt_~-})~~2_(J. = ~ )_

1 

-------

(15 l..) 
2' 2 v455 

(
13 l..) 
2' 2 v65 

(111__) 
2' 2 

(i-,f) 

1 
m=±2 D 

(15 _1_) 
2' 2 v65 

(13 _1_) 
2' 2 vi30 

(11 _1_) 
2' 2 v143 

j'=2 j=5 

m=±6 1-r:_­
(7, 6) v7-

C6, 6) v7-

vs4 

-v2a 

v3I5 

-vw 
(6, o)( ~, -i-) 

1 (6, -1) (-}. -~) 

vs-

-7 

(5, 4) (2, 2) 

v5 
-v2-

v2o / (~ 5
. -}) 

v15 1- (12
3
' - ~) 

v'432 1 ( ~. - ~ ) 

v2o 

-v25o -2 

v35 -vs6 v42 [-(~.--}) 
(6, -1)(-~-. ~ 1 ~- (6. -2)~ ~. -!-) (6. ~3)( r-~ ;

1

------------

(6. 0) ( {-. -}) (6, 1) (J~~--Jj ___ ~ (~·--=~)I-- ·-c------

v28 · v24 vs- , (!}.·- ~) 

- v14 v21 v4o ·- (~l _J_) 
2' -2-

-v21 

(5, 5) (2, 1) 

v2-
_v5 

-vs 

(7, -6) 

-(6, -6) 

v6o (
1J. - ~) 

vw - ( ~ , -- ~ ) 
-(6-. --2-) ({.- -rr~---------

--1-------------------------------------

D (5, - 4) (2, - 2) (5, - 5) (2, -1) 
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26 T. Shimpuku 

m = ±_~_j_ -- D (5,3)(2.2) (5, 4) (2, 1) (5, 5) (2, 0) 
-- -- --------~- --- -~- ---·-

(7, 5) 
l 

v91 v45 v4o 116 (7, - 5) 

(6, 5) vl4 ~ v6 v3 vs -(6,-5) 

(5, 5) v26 vi- --3 vi5 (5, -5) 
---~-~--------- -

D (5, - 3) (2, ~ 2) (5, -- 4) (2, --1) (5, -- 5) (2, 0) ~ 

m=±4 D (5, 2) (2, 2) (5, 3) (2, 1) (5,4)(2,0) (5,5)(2, -1) 

(7, 4) v91 v3o v45 vis (7, --4) 

(6, 4) 11154 -vi2 v3- 8 vis - (6, - 4) 

' 

vi3o v24 vi2 v45 (5, - 4) (5, 4) -7 

(4,4) v55 -1 v6 -vrs v3o -(4,-4) 

D (5, ~ 2) (2, -2) (5, ~ 3) (2, -1) (5, - 4) (2, 0) (5, - 5) (2, 1) 

m=±3\ D (5, 1) (2, 2) (5, 2) (2, 1) (5, 3) (2, 0) (5, 4) (2, --1) 
I 

(5, 5) (2, ~2)1 

-~---
~--------- ------- ------------

(7, 3) V1001 v2Io v4so- v210 v4o I (7' - 3) 

(6, 3) I v77o~ - v336- -vf2 v243~ 13 v.io 1-- (6, - 3) 

(5, 3) v396- v1r2- -10 -1 vl4T v3o 
I 

(5, - 3) 

v3o 
I 

(4, 3) vffo- -v7- 5 -6 1112 r-(4.--3) 

~3)1 v3s-o 1 -v7 v28 -v84 11210-
1 C3,-3) 

----------------------- -----------------
1 

~----·--

I 
D (5, -1) (2, - 2) (5, -- 2) (2, -1) (5, - 3) (2, 0) (5. - 4) (2, 1) (5, -5) (2, 2)i 

m=±2 D I (5,0)(2,2) (5, 1) (2, 1) (5, 2) (2, 0) (5, 3) (2, -1) (5, 4) (2, - 2) 
--___ j 

(7,2) viooi 
1 

vl26 V420- v36o- v9o vs- (7, - 2) 

I v385 - vi4o- -v42 8 11 vfB -(6. --2) (6, 2); 

(5, 2)1 v195 v7o -v21 -vfs V50 6 (5, -2) 

(4, 2) vno -v15 v32 -v21 0 v42 - (4, -2) 

(3, 2) V33o vs -v24 v63 -v112 v126 (3, -2) 
---

D (5, 0) (2, - 2) (5, -1) (2. -1) (5, - 2) (2, O) (5, - 3) (2, 1) (5, - 4) (2, 2) 

m~±1 --~--· I (5, ~-~-~(~---(~~-~~:~-=~--~-:L(~~~~ (5,~~~~~~,3)(~,_--2)- - · __ _ 

(7, 1) v1o6i v76 v336- v42o- v£6-o vi5 (7. -1) 

(6, 1) t/154 - v42 - v35 v17 v54 

(5. 1 > v 39o vi5o - vs- -9 v42 . vu2 
(4. 1) lliiO- - v25 v3o -1/6 - v7- v42 

(3. o v66 v3- - vio vis ~ v2i vl4 

D (5, 1) (2. - 2) (5, O) (2, - 1) (5. --1) (2. 0) (5. - 2) (2. 1) (5, - 3) (2, 2) 
1 
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General Theory and Numerical Tables of Clebs·ch-Gordan CoP;f/idents 27 

I 
I D (5, - 2) (2, 2) (5, --1) (2, 1) (5, 0) (2, 0) (5, 1) (2, - 1) (5, 2) (2, ---- 2) I 

-----~1------------ - -~-·---~,·--~--···-------~----··-··-··-------~-~---·--··--------

(7, o)l vi43 !15- v35 v63 v3t5 v5 
(6, 0) !122 -2 -v7 0 v7- 2 

(5,0) v78 v2s 1 -v2o 1 112-s 

(4, 0) 1122 -v7 2 0 -2 v7 
(3, 0) v6s v'7 -4 v2o -4 v7-

9 
m=±2 

D (11 5) 2' 2 (2,2) (121' ; ) (2; 1) (11 9) 2'2 (2,0) 

(15 Jl.) 
2' 2 v455 vl65 v22o v66 2 ( 15 - 9) 

2' 2 

(13 JL) 
2' 2 

v130 -v6o vs v54 v'n - (13 -.2..) 
2' 2 

(1
2

1
, ~ )i v io01 vT62 - v3sT v'125 

( ~, ~)I v286 -2 vn - v 9o 

-. ~-- D 1 (~ 1 • :___ ~)c2. -2) (~!. -1)c2. -1) (1J. --~)c2,o) 

v33o (11 __ 9_) 
2' 2 
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'28 T. Shimpulm· 

... , D .. . . -~(¥~J)_~~~) ___ t1~l)~~- (121, +) ( 2 ~-~~-

e;. ~) vi365 v33'6' v6'6o 1/~~36' 

(!{ ~-) v429o -vT92o -vlli vi47o 

(
11 1.) 
2' 2 

vsoo5 -vl45s 1 

(~.f) -vf28 23 

( ~' ~) v495- 1 - vs- 6 

D (1
2
\- ~ )cz, -2) e;.- ~ )c2, -1) (1

2
1
, -f)c~o)-

Ut· t) (2, -1) (l:l· ¥) (2, -2) 

v«. 1 

29 

-v120 v330 

(11 9) 2' -2 (2, 1) e;. _121) (2. 2) 

m=+~ 
(11 1) (11 -~) (2 1) (11 5) -2 

D -2,-2 (2, 2) 2'2 (2,0) 
2' 2 J ' 

(15 ~) 
2' 2 

v2n v42 vi26- v9o 

(13 ~) 
2' 2 

vm -vi68 -v3o v9o 

(11 ~) 
2' 2 

v5oo5 v16so -v768 -v2s9 

( ~' ~) v12s1 -v140 19 -v3oo 

(;' ~) l/'495 v5 -v2a vs4 

D (11 1) -z-· -z- (2, -2) (11 3) 2' -2 (2, -1) (11 5) 2' -2 (2, 0) 

(11 7) 2' 2 (2, -1) (11 9) 2' 2 (2, -2) 

vw 1 

v125 4 

v1458 v's1o 

v6 v4so 

-vi68 vm 

(¥.- ~) (2, 1) (~1. --¥-) (2, 2) 

(!i,- ~) 

- (.!.? _]_ i 
2' 2 J 

(
11 _]_\) 
2' 2 

-(~ -1.) 
2' 2 

(1. -L) 
2' 2 

(
15 _.§_) 
2' 2· 

- (13 -.I> __ ) 
2' 2 

(11 -~) 
2' 2 

-(~.- ~) 

(~~-, --~-) 
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General Theory and Numerical Tables of Clebsch-Gordan Coefficients 29 

m=+l.. 
(11 1) (11 1) (11 3) 

-2 
D 2' -2 (2, 2) -2,2 (2, 1) 2' -2 (2, 0) 

(15 1..) 
2' 2 11455 1142 11168 11180-

(!~ l..) 
2' 2 11715 -V224 -11126 1l6o 

(11 1..) 
2' 2 115oo5 111890 -1l210 -29 

( ~' ~) 11429- -118o 11125 -1142 

( ~' ~) 11165- 115- -1120 1142 

D (11 1) 2'2 (2, -2) (11 1) 2' -2 (2, -1) 
(11 3) . 2' -2 (2,0) 

(11 5) 2'2 (2, -1) (121' ; ) (2, - 2) I 

1l6o 115 (15 _l..) 
2' 2 

11245 1l6o - (13 _l_) 
2' . 2 

11768 36 (11 -l..) 
2' 2 

-1114 11168 -(~.- ~) 

-1156 1142 (~,- ~) 
(11 5) 2' -2 (2, 1) (11 7) i 2· -2 c2, 2) I 

m=+__l 
(1i 3) (11 1) (11 1) 

-2 
D 2' -2 (2,2) 2' -2 (2, 1) 2'2 (2,0) 

(15 __1) 
2' 2 11195 1110 1156 1184 

(13 l) 
2' 2 114290 -11980 -111183 1142 

(11 _l) 
2' 2 

11143- 1154 0 -1135 

( ~' ~) 112574 -117oo 11605 -11&> 

(;, ~l I 1199 111 -112o 11&> 

D (11 3) (11 1) (11 1) 2' 2 (2, -2) 2' 2 (2, -1) 2' -2 (2, 0) 

(11 3) 2'2 (2, -1) (11 5) 2' 2 (2, -2) 

114o 115 (15 -l) 
2' 2 

111445 11640 -(13 -l) 
2' 2 

116 1148 (11 _ _l) 
2' 2 

-11343 11896 -(~.- ~) 

-1128 1114 (-},- ~) 
(11" 3) (11 5) . 2· -2 (2, 1) 2· -2 c2• 2) I 
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30 T. Shimpukil 

j'=2 j=6 

m=±7 

D (6, 5) (2, 2) (6, 6) (2, 1) 

(8, 7) 2 v3 v1 (8, -7) 

(7, 7) 2 -v1 v3 - (7, -7) 

D (6, -5) (2, -2) (6, -6)(2, -1) 

m=±6 

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

(8, 6) -v2o vu -vs 1 (8, -6) 

(7,6) -v2s --vu -vs 3 - (7, -6) 

(6, 6) v35 -v2 -vu v22 (6, -6) 
---

D (6, -4) (2, -2) (6, -5) (2, -1) (6, - 6) (2, O) 

m=±5 
D (6, 3) (2, 2) (6, 4) (2, 1) (6, 5) (2, 0) (6, 6) (2, -1) 

-------

(8, 5) -vuo v55 v66 vi8 1 (8, -5) 

(7, 5) v36r -v165 v22 -vr50 v21 -(7, -5) 

(6,5) -v-~ I v10 -v21 vu -v22 (6, -5) 

-v-~~ 
(5, 5) 182 1 -v2 v15 -v5s vno - (5, -5) 

~-----------
D 1(6, ~3)(2, -2) (6, ~ 4) (2, -1) (6, ~ 5) (2, 0) (6, -6) (2, 1)1 

m=±4 
D (6,2)(2,2) (6, 3) (2, 1) (6, 4) (2, 0) (6, 5) (2, -1) 

(6, 6) (2, = ~~ \ _________ 
---

(8, 4) vi826 v 495- v88o v396- v48 1 (8, ~4) 

0 vf3-2 8 -v3- ~ (7, -4) 

-v245 2 v297 v44 (6, -4) 

13 -v320 v165 -v22o- - (5, --4) 

-3 v45 -v165 v495-
I 

(4, -4) 

(7, 4)! v364- - vi65--

C6, 4) v77o -vrso 

(5, <)I V9lo~~ -6 

(4,4)1 V715 I 1 

--~----v--[-c6-, ~-2-)_(_2-.---2)-------------,------
1-----~--

(6, - 3) c2, -1) (6, - 4) c2, o) (6, ~ 5)(2, 1) (6, - 6) c2. 2) I 

m=±3 

---~--~--~1 
cs, 3)! v3_6_4_ 

1 

(7, 3)i 
! 

(6, 3)1 
(5, 3)1 

v364-­

vi5<C 

v9To-

(4, 3)1 vri5 
1 

(6, 1) (2, 2) (6, 2) (2, 1) 

v66 vfEi5-

-vfso -vis 

v4s -v3o 

--vso -v2-12 

-vg- -v32 

(6, 3) (2, 0) 

-vno~ 

v9o 

--vt-

-v243-

vias-

(6, 4) (2, -1) (6, 5) (2, ~ 2) i 

-v2-2 

v9a 

7 

vis 

- ~ 1 240 

1 

-vn 

-v22 

v3.3o 

v33o-

(8, -3) 

- (7, -3) 

I 

(6,--3) 

~ (5, -- 3) 

---~--1-------------- ----- -----------~-~~--------------~----------------------------- ---I ~=!2__ 
1 

I D 1(6, -1)(2, -2) (6, -2)(2, -1) (6, -3)(2,0) (G, -4)(2,1) (6, --5)(2,2): 
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General Theory and Numerical Tables of Clebsch-Gordan Coefficients 31 

m=±2 D (6, 0) (2, 2) (6, 1) (2, 1) (6, 2) (2, 0) (6, 3) (2, -1) (6, 4) (2, - 2) 

(8,2) v36r v42 12 vf35 v4o v3 (8, -2) 

(7, 2) v364 -v126 -v48 v45 v120 5 - (7, -2) 

(6, 2) v77 v28 -v6 -v10 v15 v18 (6, -2) 

(5,2) v45-5 -v7o v135 -8 -v6 v180 - (5, -2) 

(4, 2) vn5 v15 -v7o v168 -v252 v210 (4, -2) 

D (6,0)(2, -2) (6, -1) (2, ~ 1) (6, - 2) (2, O) (6, - 3)(2, 1) (6, - 4) (2, 2) 

m=±1 D (6, -1) (2, 2) (6, O) (2, 1) (6, 1) (2, 0) (6, 2) (2, -1) (6, 3) (2, - 2) 

(8, 1) v260 v18 v84 v108 v45 v5 (8, -1) 

(7, 1) v1o92 -v294 -v252 6 v375 v135 - (7, -1) 

(6, 1) v77o v294 -v7 -13 v6o v240 (6, -1) 

(5, 1) v130 -v3o v35 -v5 -v12 v48 - (5, -1) 

(4,1)1 v715 v35 -v120 v210 -v224 viw (4, -1) 

D 1 (6,1)(2, -2) (6, 0) (2, -1) (6, -1) (2, 0) (6, - 2) (2, 1) (6, - 3) (2, 2) 

m=O D 1 (6, -2)(2,2) (6, -1) (2, 1) (6, 0) (2, O) (6, 1) (2, -1) (6, 2) (2, - 2) 

(8, O) v13o v5 v32 v56 v32 v5 

(7, O) v26 -v5 -vs 0 vs v5 

(6, 0) viTo v4o 1 -v2s 1 v4o 

(5,0) v26 -vB v5 0 -v5 vB 

(4, 0)1 v143 v14 -v35 v45 -v35 v14 

j'=5/2 j=5 

m=+13 

(5, 4) ( ~' ~) (5, 5) ( ~' ~) -2 
D 

(15 13) 
2' 2 

v3 v2 1 (15 _13) 
2' 2 

(13 13) 
2' 2 

v3 -1 v2 - (13 _13) 
2' 2 

D (5, -· 4) ( ~' - ~) (5, - 5) ( ~' - ~) 

-2 
D (5, 3) ( ~' ~) (5, 4) ( ~' ~) (5, 5) ( ~' ~) 

(15 11) 
2' 2 v2I 3 v10 v2 (15 _11) 

2' 2 

(13 11) 
2' 2 

v39 -v1s v5 4 - (13 _11) 
2' 2 

(11 11) 
_2'_£___ v91 vio -6 v45 (11 _11) 

2' 2 

D 1 (5, - 3) ( ~ • - ~ ) (5, - 4) ( ~' - ~) (5, - 5) ( ~ ' - ~ ) 
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32 T. Shimpuku 

v24(f -v338- v1s v405- (!J-. --~-) 

( ~, ~ )

1 

vi4j--· - -v5- v24 - v54 v6o - (-~-. ~ ~) 

------~ D (5,-2)(~.-~) (5,-3)(-}.-~) (5.-4)(~.-~) C5,-5)(f. ~)~-------------

m=+]__ 
-2 

(
15 ]__) 
2' 2 

(
13 ]__) 
2' 2 

(
11 ]__) 
2' 2 

( 
__ 9 ]__) ' 
2' 2 

(f. f) 

5 
m=±2 

I 

-( 1 2~ ~) -1 

(!~ ~) 
2' 2 

(11 £) 
2' 2 

( j)_~ ~-) 
2' 2 

( ;, 1-) 

(tJ1 ___ 

D 

v27T 

v429-

(5, 1) ( ~' ~) 

v42 

-v16s 

v16so 

-v14o 

(5 3' 
(5, 2) 2' 2) (5, 3) ( ~, ~) 

vf2cC v9o 

-v3o v9o 

-'V768 -17 

19 -v3o_o_ 

v495 -v5- - -v2s -v s4 

D (5,: -1) ( ~, - ~ ) (5, - 2) (~, - -}) (5. - 3) ( ~, - ~ ) 

D 

v3oo3 

v429 

vi5,5i5 

v2574 

v3465 

t/462-
--------

D 
I 
I 

I 

(5, 0) ( ~, ~) 

-v252-

- v126 

v56oo 

- v5-25-

v15o 

-1 

(5,4)(-t. --~~) (5,5)(-t.-;) 1 

- ---? ~---=- 7 ) 

\2' 2 

vi25- 4 

v145s vs1o--

v6- -v:!s(f 

- viGs-- -v21o --

(5,-4)(-~---~-) (5,-5)(~.-~-): 

- (13 - _7__) 
2' 2 

(!j, -f) 
- (JL _]__) 

2' 2 

(f. -f) 

(5, 1) ( ~, ~) (5, 2) ( -}.-}) 

vio-56 vrioo 

-vs:t t/24 

-v336 - v29o4 

v6s6- -11 

-23 vs9s 

vtf -vii 

(5,0) ( ~' -_ ~) cs. -1)(-}. ----}) -c5. -2)(t. ~+T 

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/p
tp

s
/a

rtic
le

/d
o
i/1

0
.1

1
4
3
/P

T
P

S
.1

3
.1

/1
8
6
2
1
1
6
 b

y
 g

u
e
s
t o

n
 2

0
 A

u
g
u
s
t 2

0
2
2



General Theory and Numerical Tables of Clebsch-Gordan Coefficients 33 

(5, 3) ( ~' - +) (5, 4) ( -}, - ~-) (5, 5) ( ~ ' - -~-) 
-- -- ~-~~-------~ 

v45o vso 1 (15 -~) 
2' 2 

12 7 vz -e3 -~) 
2' 2 

37 V4356 v450 (11 -~) 
2' 2 

-v216 v726 v3oo -(~ -~) 
2' 2 

-v756 v84 v1o5o (2 -~) 
2' 2 

v56 -v126 v252 -(~.-~) 
(5 1) (5, -3) -2,2 (5, - 4) ( ~' ~) . ( 5 5) (5, -5) 2'2 

m=+l._ 

(5, -1) ( ~ ' ~ ) (5, 0) ( ~' ~) (5, 1) ( ~' ~) 
-2 

D 

-e5 3) 
2' 2 V1001 v42 v252 v420 

(13 1._) 
2' 2 v'143 -v2s -v42 0 

(11 1._) 
2' 2 v15015 v525o- v14o -v3549 

( {-. ~) vs5s ·. -v250 v135 2 

(~, ~) v1155 v125 -v210 V242 

(~1._) 
2' 2 V462 -v6 5 -v6o 

D (5, 1) ( ~ ' - ~ ) (5, O) ( ~, - ~) (5, -1) ( ~' - ~ ) 

(5, 2) ( ~ ' - ~ ) (5, 3) ( ~ ' - ~ ) (5, 4) ( ~ ' - ~ ) 

vuo v45 v2 (15 _l._y 
2' 2 

v4o 1130· v'3 -(13 _1._) 
2' 2 

v12 68 v144o (11 _1._) .. 
2' 2 

-vu5· vs4 v210 .-(~.-~)' 

-v56 -v42 v420 (2 _1._) 
2' 2 

v1o6 -v140 vi26 -(~.-~) 
(5, -2) ( ~' ~) (5, -3)( ~' ~) (5, - 4) ( ~' ~) 
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34 T. Shimpuku 

m= +_1-
(5 5) (5, -1) ( ~-, -~) (5, 0) (-}, -}) 

-2 
D (5, - 2) -z· -2 

-------------·----- ------·· 

e~ _L) 
2' 2' 

V
1

:-fi9 v8- v'io vT68 

(~f.}) v429- -7 -vr40- -v2I 

C;}.}) v:f29- vf2o V42 -v7o 

(t,-~-) - v2s74 - v8-75 10 V240 

( ~ .-}) vs93-- vrfo- -13 v6o 

(~ 1_) 
-~2~-

V462- -v21 vw -10 

:D 
(5; 2) ( ~·' - ~) (5, 1) ({-. --}) (5, 0) (-~-, -}) 

(5, 1) ( ~' -+) ( 5 3) (5, 2) 2' -2 (5, 3) ( ~' - ~ ) 
--------·-·--

vi4o v40 v3-· e;. -}) 
v7o v125 · v24 - (~~. --}) 

-v21 v96 v8o (11 __ () 
2' 2 

-v512 v7 v840 -(-t. -t) 
112 -vii2 v210 ( ~' - ~:) 

11126- -i/105- 1156 -~ ('~~- ~-·) 
(5, -1) ( -}, ~) (5, - 2) ( ~' ~) (5, - 3) (~-; ~-) 

j'=5/2 

m=+7 

j=ll/2 

ca. 7) 

(7, 7) 

m=±6 

(8, 6) 

(7, 6) 

(6, 6) 

D 

V24 

V56 

v'21 

D 

D 

4 

4 

D 

(g g)(~ -~) 
2'2 2_'~2~-/--------

v'u v'5 

-v'5 v'u 

-l!}~ -i-)( ~~- ~ )--(¥-, -1f)---;-c:( ~:--· ----=~) 

(!l:_L)(~~) 
_____ ?~ -~· __ ? 

v'n 

(8, -7) 

- (7, -7) 

(8, - 6) 

-5 3 v22 - (7, -e) 

I vY 

Cz\ -1)(-~. ~}) 

-v'8- v'n (6, -6) 

et. --})(~.--i-f C21• -!d-)(-}.-+)--------------
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m=±5 
D 

(8,5) vTi2~ 

(7,5) v'1456 

(6, 5) • v'28 

(5, 5) v'364 

D 

m=±4 
D 

(8, 4) v364 

(7, 4) v'364 

(6,4) vi 54 

(5, 4) v'91o 

(4, 4) v'7l5 

D 

(¥.t)(~,-}) 
v'33 

-v'675 

v'6 . 

( 11 1_)(_§_- l_) 
2 ' 2 --=-2 _' =-2 -'---

v'55 

v'5 

-v'1o 

-v'10 V54 

(121' - ~ ) ( ~ ' - ~ ) (121' - ; ) ( ~ ' - ~ ) 

(11 9 )( 5 1) (11 11)(_§__ -l) 
2' 2 2' 2 2' 2 2' 2 

-v22 v'2 

v'578 v'198 

1 v11· 

-v'135 v'165 

(~1, - ~ )( ~' - ~) (11 _!_! )(_§__ _!__) 
2' 2 2' 2 

(8, -5) 

- (7, -5) 

(f, -5) 

- (5, -5) 

(11 3 )( 5 5) 
2'2 2'2 (121' ~ ) ( ~ ' ~ ) (¥,f)(t.t) 

v'66 

-v'150 

v'4s 

-vso 

v'5 

v'165 

-v'15 

-v'30 

v242 

-v'32 

v'ffO 

v'9o 

-v'5 

-v'243 

v'f68-

(\!, -+ )( ~' --~-) e2
1
• - -~-) ( ~ • - ~ ) ( !j, -i-)(~-~t) 

(11 1L)(_Q_ _J_) (!.! ll)(_Q_ --~) 
2' 2 2' 2 2' 2 2' 2 

v'22 

v'98 

7 

v'f5 

1 

v'11 

v'22 

v'330 

(8,- 4) 

- (7,- 4) 

(6, -4) 

- (5, -4) 

-v240 -v::r3o~- c 4, ~ 4) 

(1i,- ~ )( ~' ~) e21' -;r)({-, ~) ~----------
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m=±3 D 
I 
I 

--·-~--

(8, 3) v/4368 

(7, 3) viwi6 

(6, 3) v/924 

(5, 3) V1638o · 

(4, 3) V5720 

(3, 3) V792··. 

D 

m=+2 I 
D 

---=--1. 
(8, 2) 

I 
v/728-

(7,2) 
I 

vsoos 

(6,2) vi1 
• 

(5,2) vi3-65 

I 

(4,2) I v2s6o 

I (3,2) V132 

--I D 

T. Shimpuku 

(g .L)(~ ~) 
2' 2 2' 2 (¥.f)(t.f) 

. V 4o2-· 

-v/5250 
\ 

.. v336 

-v/28()6 

vi75 

v165o 

-v/2430 

-v48 
68 

-27 

yf65o· 

\ vr4to 

-vi4i-

-'-37 

38 

-1 v7 -vis 

e2
1
·- ~ )( ~.- ~) (

1
2\- t )( ~.- ~) U!·- ~ )( ~. -+) 

(¥\f)(t. -+) (¥.f)(t. -t) (¥.¥)(t.- ~l_ ~------
V550. 

v/5296 

11 

-v/867 

-Vl452 

vs4 · 

, v/55 

39 

v250 

vso7o 

v210 

-v/210 

e2
1
·- ~ )( ~. i-) 

1 (8, -3) 

V55 - (7, -3) 

v22 (6, -3) 

V165o -(5, -3) 

v/1650 (4, -3) 

v462' - (3, ..:..'3) 

•(ll_l1)(22) 
2' 2 2 ', 2 

e?~. - ~ ) ('-=-· ~·__:. ~::...:.) _ _,_( 1-=-21 ·......::~~) (:...=~c--=· ~::...c_) __ ( 1J.JJ.(t~ ~J 
v42 v2Io v 3oo-

- v fsgo - v2os8 vw 

v~ o -v18 

- v35o- v280 -1 

15 -v6o5 V686-

-1 v5 -v14 

( ~}. ~ ) ( ~ . --}) \ e;. - ~ ) ( -}. - ~ ) ( ~1. - ~ ) ( ~. - ~ ) 

(11 2)(~ _ l) (n 2_)(2 -1-) (D. JL)(-§_ -~) 1 

2'2 2' -2 ·2'2 2' 2 ?-'2 2' 2 

vit·o- 5 1 (8, -2) 

V243o vi445 v125 - (7, -2) 

1 v2-4 v6 (6, -2) 

-v/242- vr92- v3oo- - (5, -2) 

-v/252- -v42 v/1655 (4, -2) 

v2s -v42 
11 :42 5 5 1_:-(3,_::-2)_ 

(D.. _J)_ )(2 l_) (l! _2_ )(~ l.) (-2, -2)(2•2) 2' 2 2' 2 2' 2 2' 2 
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m=+l 1 

--1-

(11 _]_ )(-~ ~) (!l _l_ )(~ ]_) 
( lL +) (_]~~~kl_ - I D 2' 2 2' 2 2' 2 2' 2 

----cs~ 1) ----~;o8- v'6-- v'42 v'84 

(7, 1) v'i6616-- -v'2450 -v'56-54 -v'2-52 

(6, 1) v'3o8- v'98 v'14 - /63 

(5, 1) v'7so -v'250 v'7o v'35 

(4, 1) v'572o v'8Y5- -v'f445 v'810 

(3, 1) v'264 -v'7- 5 -v'5o 
---

e2
1
• ~ ) ( ~ • - ~ ) 

(11 i )(-~ _]_) (lf -l)(l>- -l) D 
2' 2 2' 2 2' 2 2' 2 

(11 1_ )(~ __ !_) 
2' 2 2' 2 ( 121' ~ ) ( ~ ' - ~ ) 

(11 ]_ )(_Q- _ _Q_) 
2' 2 2' 2 ----

v'6o v'15 1 (8, -1) 

v'3380 v'4205 v'673- - (7, -1) 

-v'5 v'8o v'48 (6, -1) 

-13 4 v'240 - (5, -1) 

-v'14 -v'686 v'1896 (4, -1) 

v'70 -vro v'42 - (3, -1) 

e2
1
·- ~ )( ~. ~) (~.- ~ )( ~' ~) (!1 _]_ )(~ -~) 

2' 2 2' 2 

m=O I D (~1, - ~ )( ~' ~) ( 121' - ~ ) ( ~ ' -t) e2
1
• -+ )( ~}. +) 

------·--

(8,0) 1/78 1 vio V28 

(7,0) v286 -5 -v9o -v'28 

(6, O) v66 4 v10 -v7-

(5,0) v234 -vao v'2 v35 

(4, O) v286 v7o -v63 v'10 

(3,0) v198 -v14 v35 -v'50 

l~L ~~ t~-t1_l¥· ~1Ct- ~) (11 5 )( 5 51 I 
2'2 12' -y_l 

v'2-8 1/io 

v'28 v9o 5 

-v'7 v'lO 4 

- v35 -v'2 v'86 

v'IO -v'63 v'76 

v'5o -vss v'14 
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~6, 5) ( ~ , -~"---'-) __ _ (6, 6) ( -~· __ -!)_\ _______ _ 
vi2 (E _15) 

2' 2 

(
15 15) I _ ~--- _ ;--- _ ;--- -(15 _15') 
-- --- v 17 - v 5 v 12 - --

__ 2 ~-~-----------------~--~----1 ___ 2 '_2_ 

I D I (6, -5)(~-, --}) (6, -6)(-}. -}) I 

13 I ( 5 5 ) ( 5 3 ) ( 5 1 ) 
m= ±-z:- I_ D (6, 4) -7-,?, (6, 5) 2-, 2 

(6, 6) 2 , 2 
---(-ITi:f)l- _ 1 ---

( 17 -l~) 
2' "2 v 68 

(
15 13)1 . ; -- ~ 
-2-, 2- i v 255 

I 

( 
13 13)-' . ;--

~2~ 2 + v;o 

v33 v3o v5 

-vno 7 · V96 

v~ -v~ v~ 
-----:----

(6, -4)(~.- ~) (6, -5)(~. -~-) (6, -6)(~.- ~) 

2' 2 

- (15 -l~) 
2' 2 

(
13 - l~) 
2' 2 

-~-··------

(6, 3) (i-, ~) (6, 4) ( t·%) (6, 5}( t· {-) (6, 6) ( ~, --~-~)_! -----------
v22 v33 1112 1 (E -E) 

2' 2 

v122 vm 

v297 ( 1~ _Jl) 
2' 2' 

(E jL) 
2' 2 

U 2 ~.}) vT735 - v3-3oo - v1I65- v2T56 

Uz~· -}) v26o v75 - v66 -2 

(12!. --~-) 1 vio-oi - v72 v25o - v294-

r ~- 9-! I 1/ io-(u v5~ -6 vf35-

_l1_~_2_! __ !~---~--v-~-- I (6:=-~~-}.- ~) (G, --3)(-~-, -}) (6, -4)( ~'- ~) 

(6, 5) ( f· -t) (6, 6) (-~-, - t) l:---,,----,----
(
17 _jL) 
2' 2 1 

vi922 -(15 -~) 
2' 2 

(
13 _j}_) 
2' 2 

v33 -(11 -~) 
2' 2 

( ~ --~) 
2' 2 
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rn -.~ + z_ 
-- 2 

D 

V6iB8 

1123265 

11'8586 

viooi 

v9oo9 

v'f287 

-----~~~~:_( -~~~--~ ) -~~tt· ~-) (6, 3) ( ~'-}) 

v79~f v2475 v22oo 

-vs25o -112640 v~Ei-io 

v3-ooo -v735 - v1o86 

-12 v2ss -11 

-v2oo -31 v'2l78 

-1 -vs -6 

D (6, -1) (-}. - -~-) ( 5- 3) (6, -2) 2' --f (6, -3)(-f.- ~) 

(6, 4) ( ~ ' - ~ ) ( 5 ' 3) (6, 5) -~, -2- (6; 6)( ~-, - ~) 

v66o- v6o 1 (!1 _1_) 
2' 2 

v7436 43 v6-o -(!~ _1_) 
2' 2 

38 v2l56 v'l65 (13 _]_) 
2' 2 

-v3o v330 -vas -(!},-;) 
- V2535 V660 v2475 (~.-;) 

11'120- -v330 v792 -( ~-,-;) 
(6, -4)(-t., ~) (6,-5)(~.~) (6, - 6) ( ~' ~ ) . 

m=+~ 
-2 

D 

(~f.~-) --~~1~§8 -

( .~ _!?_) 
2' 2 v4641 

( !~ -~) 
2' 2 vi7T6 

(
11 _§_) 
2' 2 

' (5 5) (5 3) (6, 0) 2' -f (6, 1) 2' 2 

-v'i260 

-v224 

--~-

v[980 

-v'l014 

-11'12 

v240 

( ~ , -}) - voocY9 vs25- - v169o 

~(+· ~) ___ ______ vr2s7 - v6- v3-5 
J;-- -0.-0)-(1 . --~c:::-c):---c6, - 1) ( ~ • - 1) 

(6, 2) ( ~ '+) 
11'2475 

v120 

-v'375 

-vf2 

v2312 

- vfl2-

C6, -2)( -}, -{-) 
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40 T. Shimpuku 

(6, 3)(1-, -l) (5 3) (5 5) I (6, 4) -z:·~ ::r~_56, 52 2' =-- -2 ___ 
---·-------

vnoo vi6s- v6- (1{-, --}) 

vi47o v'i2i- v55 -(-~ -~) 
2' 2 

v6o 23 vno- (13 --~) 
2' 2 

-vl47 v1ao 1li98 -(11 -~) 
2' 2 

-vll52 -v30 v33oo (~. -t) 

v252 -v42o v462 -(~.-~) 

(6, - 3) ( ~' ~ ) (6, -4)( ~' %-) (6, - 5) ( ~' ~) 

m=+l_ 

(6, -1) ( ~' ~ ) (6, O) ( ~, ~) (6, 1) ( ~' t.) -2 
D 

-------

(!I _?_) 
2' 2 vs84 6 v2io V360-

e5 1-) 
2' 2 v7735 -v1470 -v2268 -v12 

e3 -~) 2' 2 v2860 v9ao v42 -v648 

(!}.-}) V1001 -v294 v14o vl5 

(JLl_) 
2' 2 v429 v5o -v1o5 vao 

_1~· ~) v429 -v7 v30 -v7o 
---

D (6, 1) ( ~' - ~ ) (6, 0) ( ~ ' - ~ ) (6, -1)(-}. -t) 

(6, 2) (-}. -t) (6, 3)(-~. -}) (6,4)(~. -~-) 

15 v5o v3 (17 - 3-J-
2' 2 

v1925 v1815 v2w -(15 -1-) 
2' 2 

-vs va1o v375 Ul -1-) 
2' 2 

-v216 v48 v2as -(11 -1-) 
2' 2 

-vs -6 viw (-t· --~) 
v1T2 -v126 vs4 -(;, --}) 

(6,-2)(~.~)-- (6, -3)(-~, ~) 
--

(5 5) (6, -4) 2' 2 
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m"=+l_ 
(5 5) (6, _-1) (--~--· ~) (6, 0) ( ~' ~ )_ -2 I 

---------- ----:-- __ __!!__ 
(6, -2) 2' 2 

e7 1) -v- -~ 3 v72 vi6s-2' -2 442 

(!~ 1_) 
2' 2 v33f5 -20 - vfos-8 -11168 

(~l) 
2' 2 

1142-90 35 v39~f - v6-72-

(11 l) 
2' 2 

vi43- -v4a v6 vi4 

(-t. ~) vi287 v266-- -v32o- vias 

( ~' ~) -vr2-s7 -v56 v175- - v3oo-

D (6, 2) ( ~' - ~ ) (6, 1) ( ~, - ~ ) (6, 0) ( ~ ' - t) 

(6 n(-Q_ -l) 
' ' 2' 2 (6, 2) ( ~' - ~ ) (6, 3) ( ~ ' - ~ ) 

12 v45 2 
---Trr--_ f-) 

2' 2 

22 v98o- 15 -e5 -l) 
2' 2 

-16 vs45 30 e2
3

· --}-) 

-v27 0 vita -(11 __ !_) 
2' 2 

v10 -v242 v36o ( -}. ~ ~) 

v35o- -v280 v121r -(~.-~) 

(6,-l)(~.t) (6, - 2) ( ~ ' ~ ) (6 3)( 5 ~;-~ 
,- 2·2 I 

j'=3 j=5 

m=±7 

D (5, 4) (3, 3) (5, 5) (3, 2) 

(8, 7) vB v5 v3 (8, -7) 

(7, 7) vB -v3 v5 - (7, -7) 

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

m=±6 

D (5, 3) (3, 3) (5, 4) (3, 2) (5, 5) (3, 1) 

(8, 6) v8 v3- 2 1 (8, -6) 

(7, 6) vs6 -v27 2 5 - (7, -6) 

(6, 6) v7- 1 -v3 v3 (6, -6) 
---- -·-·---~------·-~---- ---------··---·---

D (5, - 3) (3, - 3) (5, - 4)(3, - 2) (5, - 5) (3, - 1) 
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m=+5 

D (5, 2) (3, 3) (5, 3) (3, 2) (5, 4) (3, 1) (5, 5) (3, 0) 
·------- ·-----------· ---·--------~- ···-·---·---··--------- 1---·-------· 

(8, 5) 1156 1112 1121 v15 112- (8. --5) 

(6, 5) 111 0 

11156 

v:~ 

--(7,-5) 

(6, - 5) 

(5, 5) 1191 - 115- 1120 -- 6 1136 - (5, - 5) 

D 

·------------·---- --- ---···-1----·-
(5, -2)(3, -3) (5, -3)(3, -2) C5, -4)(3, -1) (5, -5)(3,0) I 

----~1 

m=±4 

D (5,1)(3,3) 

(8, 4) 113-64 v42 

(7, 4) 11364- -11126 

' I 

(5, 2) (3, 2) (5, 3) (3, 1) (5, 4) (3, 0) (5, 5) (3, -1)1 

12 11135 1146 113- ,- (8, ~-~) 

- 11:rs 1145 tli26- 5 1- C7. -· 4) 

(6, 4) 1177 1128 

(5, 4) 11455 - 117o 

(4, 4) 11715 vi5 

D 1(5, -1)(3, -3) 

-116- -1110 1115 1118 I (6, -4) 

11135- -8 . - 116 11180- ~~- C5, -- 4) 

- v7o - 11I6a·· - 112t2- v~fio (4, -4) 

(5, -2) (3, -2) ___ (5, _3)(~=-1-)'(5, -4)(3:0)-(5~5)(3:·1)1---···-

m=±3 
I 

D (5, 0) (3, 3) (5, 1) (3, 2) (5, 2) (3, 1) 
- -----··· -------~--

(8, 3) 11728 v42'- 112To- v'3oo--

(7, 3) vsoo-s - vfs96 -11265-8 v6o 
(6, 3) v77 vis 0 -11rs 

(5, 3) 111365 -11356- t/286- -1 

(4, 3) 112s6o 15 -11665 v6s6 

(3, 3) 11132- -1 115- -viA 
-··----

D (5, 0) (3, - 3) (5, -1) (3, - 2) (5, - 2)(3, -1) 

(5, 3) (3, 0) (5, 4) (3, -1) (5, 5) (3, - 2) 
------~--

11i5o 5 (8, - 3) 

112436 11H~f5 11I2s - (7, -3) 

1124 116- (6, - 3) 

-11242 11192- 113oo- - (5, -3) 

- 112~1)2 -t/42 vro-5o (4, -3) 

112s - v42 t/42 - (3, - 3) 
-----·· ------·---- .. ~------~--. 

(5, - 3) (3, 0) (5, -4) (3, 1) (5, - 5) (3, 2) 
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m=±2 

(8, 2) 

(7,2) 

(6, 2) 

(5, 2) 

(4, 2) 

(3, 2) 

(2, 2) 

m=±1 

(8, 1) 

(7, 1) 

(6, 1) 

(5, 1) 

(4, 1) 

(3, 1) 

(2, 1) 

D 

vooos 

vs6os 

v23l 

v2-t3-o 

v26o2o 

vl32 

v462 

D 

D 

vi144 

vsoos 
v23T 
v396 

v2oo2o 

v132 

v462 

D 

! (5, -1) (3, 3) (5, 0) (3, 2) (5, 1) (3, 1) (5, 2) (3, 0) 

111512 113f5b 1124oo 11210 

- vH34 

vto 
-vats 
v3375 

-v:s 
1 

- t/2526 -11216 l/1446 

1111 -v42 - v-~s 

11175 via9 i -23 

- 114soo 43 v84 

4 -v27 1128 

-11-5 vf5 -1135 

(5, 1) (3, - 3) (5, 0)(3, - 2) (5, -1) (3, -1) (5, - 2) (3, 0) 

(5, 3) (3, -1) (5, 4) (3, -2) (5, 5) (3, - 3) 

v675 v6o 1 (8, - 2) 

·112206 22 1115 - (7, -2) 

7 1145 11-3 (6, -2) 

112 1l810 11150 - (5, -2) 

-v34o2 v336o 113i56 (4, - 2) 

-v14 0 1142 - (3, -2) 

117o -vf26 11210 (2, -~ 2)., 

~------·---

I 

(5, - 3) (3, 1) (5, - 4) (3, 2) (5, - 5) (3, 3) 
I 

(5, - 2) (3, 3) (5, -1) (3, 2) (5, 0) (3, 1) (5, 1) (3, 0) 

1112 11126 11378 11426 

-11588 -112366 -11Io5o 11426 

1142 
i 

-1114 -1135 7 

-11126 0 v7o -1128 

115256 -11312-5 v15 112166 

-11i4 1127 -5 vio. 
117 --t/24 v5o --1180 

(5, 2) (3, - 3) (5, 1) (3, - 2) (5, 0) (3; --1) (5, -1) (3, 0) 

(5, 2) (3, -1) (5, 3) (3, - 2) (5, 4) (3, - 3) I_---;~-
11Iso 1127 1 1 (8,-1) 

112420 vi6s3 9 - (7, -1) 

11I5 8 1112 . (6, -1) 

-1127 11ifo v6o - (5, -1) 

-113584 11216 1156-?o (4, -1) 

0 -1114 v42 -(3, --:-1) 

11105 -11ff2 1184 (2'; -1) 

(5, - 2) (3, 1) (5, - 3) (3, 2) (5, - 4) (3, 3) 
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m=-~--~ D (5, - 3) (3, 3) (5, - 2) (3, 2) (5, -1) (3, 1) (5, 0) (3, 0) 
·-------- -----~-·-

(8, 0) 1286 1 4 1176 111T2 

(7, 0) v2s6 -3 -8 -1176 0 

(6, 0) v33 2 3 0 -117 

(5, 0). 1178 -v2o -115 1114 0 

(4, 0) v2oo2 1163o -117o -11 11360 

(3,0) v66 -1114 11I4 -11-5 0 

(2, 0) 1146-2 1128 -1163 1190 -10 

I 

(5, 1) (3, -1) (5, 2) (3, - 2) (5, 3) (3, - 3) _I 

1176 4 1 

1176 8 3 

0 3 2 

-1114 115 1120 

-11 -117o 11630 

115 -1114 1114 

1l9o -1163 1128 

j'=3 j=ll/2 

m= +15 I 
D (11 9) (121' 1;) (3, 2) 

-2 2'2 (3, 3) 

(17 15) 
2' 2 

1117 11n 116 (17 _15) 
2' 2 

(15 15) 
2' 2 

1117 -116 11rr -(15 _15) 
2' 2 

D (11 9) I 2' -2 (3, - 3) C21' _121) (3, -2) 

m=+!_~ D (11 7) 2'2 (3, 3) =-2 __ ---------

(11 9) (1;' 1;) (3, 1) 2'2 (3,2) 

(17 ~) 
2' 2 

11136- v55 1166 1115 c7 _13) 
2' 2 

e5 13) 
2' 2 

1151 -1124 115 1122 -e5 _13) 
2' 2 

(13 13) 
2' 2 

1124 113 -1110 1111 (13 _13) 
2' 2 

D (1;, - ; ) (3, -3) (
1
;.- ~ )c3, --=2) e;.-1;)cs.-1) I 

111 
D m=±2 

-----

(!Z 11) v136 
2 ' 2 

(~ 1 , ~ )cs,3) (~
1 , ;)c3,2) 

~-~--=--c---

1166 

(11 9) (121. 121) (3, 0) 2' -2 (3, 1) 
---

1133 2 (17 ·-!1:) 
2' 2 

e~ 11) 
2' 2 

v357 -11162 -1 11128 11w- -(!~ _g) 
2' 2 

e~ 11) 
2' 2 

11312 9 -1198 1 1l1s2- (~ _11) 
2' 2 

U
2
!. ~J-): 11 91- -2 11Ia -6 1133 -(!J-, -!f-) 

-- -- ~----1)--l(~~.- ~ )c3, -3) Uf· -~-~-)(;~ -2)--(1;~.- ~ )c~. -1)(!f. _i
2
1)c3,0

1 
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D 
(11 l-) (11 _Q_) 

2' 2 2' 2 
,(11 ]__) (11 iL) 

2' 2 2' 2 (11 11) 
2' 2 

( 3, ,__,3)'---------'---( 3-'---, 2___c__)_~_(,_3,'--1-'---) ---'-----'.( 3 ___ , 0) (3, -1) 

(
1
;. ~) v4nn v66 vi9s v166 v« v3 (

17 _ _Q_) 
2' 2 

(
15 iL) vi547 
2' 2 

-24 - V147 - (15 _ _Q_) 
2' 2 

(
13 iL) v52 
2' 2 

-vw -v6 -v5 vil ( 13 -iL) 
2' 2 

(11 iL) V1001 
2' 2 

- v12s - v1so --va -(11 -iL) 
2' 2 

_( ~ , ~ ) viOOI V15 --voo ( ~ ,'- ~) 

D 
(11 _l__) (11 _ _Q_) (11 _]__) (11 -iL) (11 _11) 

2' 2 2' 2 2' 2 2' 2 2' 2 

(3, -3) 

m=±; 
D 

(
17 ]__) 
2' 2 

(
15 ]__) 
2' 2 

(
13 ]__) 
2' 2 

vl716 

(11 ]__) 
2' 2 

( ~' ; ) 
(;' ; ) 

D 

(IJ. ; )c3, o) 

--.1147 

-v1152 

V252 

l~ 1 .- ~ )c3, o) 

(3, -2) (3, -1) (3, 0) 

(12
1, ~ )c3, 3) 

V462 

- v224 

-v6 

(12
1.- ~ )c3, -3) 

(1
2

1
, ~ )c3, -1) 

23 

-v3o 

- V420 

(11 9) 2' -2 (3, 1) 

(121' ~) (3, 2) 

- V1014 

-v12 

- V1690 

(~ 1 • - ~) (3, -2) 

(121' 121) (3, -2) 

v6 

(121' _121) (3, 2) 

(3, 1) 

(121' ~) (3, 1) 

- V375 

-v12 

- vu2 

(11 5) 2' -2 (3, -1) 

(
17 _]__) 
2' 2 

- (15 _]__) 
2' 2 

(
13 _]__) 
2' 2 

- (11 _]__) 
2' 2 

(
_Q_ _]__) 
2' 2 

- (l _]__) 
2' 2 
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m=±~ I D I (~ 1 ,- ~)(3,3) (1},})c3,2) ef-,f)c3,1) 
------~----··.·-~--·----··---·-. ·---·--, --·---·----·-. -----·- . -

(lJ, -~-) v12376·-, 11~16-2 112772 1149so 
I 

(
15 5

) v51051 -119072 -1115162 - 1130~ ;-2'2. 

( l~ -~) 
:2, 2 

C2
1

' ~) 

( ~}. -}) 

c~, ~) 

(-}.-}) 

t/3432-· vi134 

v3o63- - vif96 

v::36cY:r6- v4725 

v9oo9 -11216 

~/924 1 

1184 -11726 

11336 1196 

-118750 71 

29 -111694 

~~t~±r.:_~ 
v33oo 

-6 

-25 

D ( (121' ~ )C3. -3) (12\ - ~ ) (3, - 2) (11 3) (11' 5) 2' -2 (3, -1) -2· - -2-; (3, 0) 

(121' ~ )._c3_, -_1_) __ ('-=121-'--' .=-c~ ),____c_3,_-_2) __ ~(121Jf- )c3, -3) j·-----i?~-··5_. ,._· ·-

. v825 . 1166 ( 2' -2) 

1112806 99 

29 11578 

6 11882 

-115046 1l75oo 

-111344 v42 

vf26 -11252 

(11 7) 2' -2 (3, 1) (11 9) 2' --2- (3, 2) 

t/462 

(
11 1i)--~ 
2' - -:z- (3, 3) 

- (15 J- _§_) 
2' 2 

(
13 , _ _§_) 
2' 2 

-(1J. ~}) 

(~-, -1-) 

-(-}.---}) 

( ~~~· -=-3-)_ 

m =:-~-t~ ---~~ i~~=--~iL(3, 3) _ _( l}, - +) (3, 2) 
(11 1) 2' -2 (3, 1) ( lf-. -}) (3, 0) 

e;. ~r 
e2

5
• t) · 

(Jl 1_) 
2' 2 

U2\ -}) 

( ~· t) 

( ~.}} 

tiT768 

l!i76I7 

tliTf4 

t/36-63 

tli7T6 

tl3oo3 

v3o 

- vrr64 

t/294 

-11980 

t/375 

-v2To 

t1262 v63o v666 

-115250 -vi344 11l6i6 

t/146 -11126 -vi2o 

v42 v42-o -19 

-v35o v35 t/168 

23 -v64o t/378 

__ (J.~a . .. ~ 921_1 (i21' n (~·-.7---3)- (lJ.- f)~30~) w -D(:s::-1; (~i. -1jf~, 0) 
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(12\ -~) (3, -1) (12
1
, ~) (3, - 2) 

=-------==----:____----~ 

(12\ -~) (3, - 3) I 
15 vw 1 (

17 _l__) 
2' 2 

43 vf2o - (15 _]__) 
2' 2 

VI25 (
13 _]__) 
2' 2 

-voo v72o - (11 _l__) 
2' 2 

-v338 (
jL _l__) 
2' 2 

-v2s -v210 - (l _]__) 
2' 2 

v21o ( ~. _l__) 
2' 2 

(11 9) 2' -2 (3, 3) 

m~=_±_·~- -~D~-I--'-(-=
1

l_' ----~"-'.)_C_3,_3_) _(_,_.
1

2 ,___
1
,_--=~_:_)_C3_, 2_) _ _,(__,

1

2
1
c_,_-__:~.,._)'---c_3_, 1_) _ __._(

1
=-2
1
_, =~_o_)_C3_, o_) 

(!J, ~) v442 v3 6 v126 v168 

(
15 1

) vf293 2'2 I 

(
13 l) v858 
2' 2 

14 

(
1i, ~) v429 - v12s -v6 

( ~. -~) V25'14

1 

V156 - V250 

( -}, ~ ) v9oo9 1 - vi344 v2o23 

- v1372 

-v126o 

( ~, ~) ! v462\ vi4 - v42 v75 

vs4 

-v16s 

-V7 

v15o 

-10 

-~----------- v----1-(!l,-~) (3.--=-3)-(l~!"~~f) (3-, ---2-) -(1
2
\ +) (3, --1-) -------:-( 1 -,---c- 2

1 ~, .-_-~-----o-)-c3-,-o)-

( ~1, i-) (3, -1) 

v9o 

v2ooo 

vio 

-vw 

-17 

v1o6 

(11 3) 2' --2 (3, 1) 

(!l, -}) (3, -2) '(121' i) (3, -3) 
~---'---=-

via 1 

37 

9 

v96 

-v2o vBio 

c;.- ~) 

- (15 -l) 
2' 2 

(13 -l) 
2' 2 

- (11 -l) 
2' 2 

- (~,-~) 
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j'=3 

m=±8 

(9, 8) 

(8, 8) ' 

m~±7 

(9, 7) 

(8, 7) 

(7, 7) 

I 

m=±6 

D 
--- ~-~·-

(9, 6) v2o4 

(8, 6) v24 

(7? 6) v952 

(6, 6) v28 
·---------

D 

m=±5 

I D 

-c-~.-~) I··- ~~·64-

j=6 

D 

v6 

v6 

D 

D 

v51 

v24 

vf36 

I?, 

(6, 3) (3, 3) 

v55 

-vn 

15 

-1 

T. Shimpuku 

(6, 5) (3, 3) (6, 6) (3, 2) 

2 v2 (9,- 8) 

-v2 2 - (8, -8) 

(6, -5)(3, -3) (6, -6)(3, -2) 

(6, 4) (3, 3) (6, 5) (3, 2) (6, 6) (3, 1) 

v22 v24 v5 

-vii v3 V10 

v15 -v55 v66 

(6, -4) (3, -3) (6, -5) (3, -2) (6, - 6) (3, -1) 

(6, 4) (3, 2) (6, 5) (3, 1) (6, 6) (3, O) 

v99 v45 vs 
0 3 2 

-v320 vn v396 

v5 -vn vn 

(6, - 3) (3, - 3) (6, - 4) (3, - 2) (6, - 5) (3, -1) (6, - 6) (3, 0) 

(6, 2) (3, 3) (6, 3) (3, 2) (6, 4) (3, 1) (6, 5) (3, 0) (6, 6) (3, -1) 

vas v66 
- vn v33 

4 

v5o 

(9, -7) 

- (8, -7) 

(7, -7) 
--~-

(9, -6) 

- (8, -6) 

(7, -6) 

- (6, -6) 

(9, -5) 

- (8, -5) (8, 5) vi68-

C7,5) v1237(5 

v3·3 

-v66 

v4o5o 

-v-3 

- vi875 -29 v3234 v23i6 C7, -5) 

(6; 5) . v2~f' vs - v-6 o vn: - (6, -5) 

(5, 5) v9C 

·- --- c ·I D 

-v6 vis -v33 vs-3 (5,-5) 

m=±4 

(9,4) 

(8, 4) 

(7, 4) 

(6, 4) 

(5, 4) 

(4, 4) 

(6, -2) (6, -3)~~c6-=-,-_-,4·)~~c.,.-:6-, --=5r ____ c6;-=-6)- -· 

(3, -3) (3, - 2) (3, -1) (3, 0) (3, 1) 

D 
1 

(6, 1) (3, 3) (6, 2) (3, 2) (6, 3) (3, 1) 
-------------~ 

v'f428 v'f32 v4.95 v.s-so 

v 1o92 - v33o - -t~r98 

v 6Tss v225o - v rso 
V3o8 - v'66 9 

v9i 2 -v'i5 

v1oo1 - v ·3 v2o 
·--;---~ C6, .. ~1).c3.-~;)~(6·.-:_2) C3. -2) 

1155 

-vr2I5 

-vw 
v24 

-v72 

(6, - 3) (3, -1) 
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m=±3 

(9, 3) 

(8, 3) 

(7, 3) 

(6, 3) 

(5, 3) 

(4, 3) 

(3, 3) 

D 

v18564 

v2i84 

vf36136 

·v3os 

v273 

v40o4 
vPn6 

(6, 4) (3, 0) 

v22o 
v352 

v384 

-6 

-v15 

v18o 

(6, - 4) (3, 0) 

(6, 0) (3, 3) 

v924 

-v462 

v47250 

-v84 

v28 
-v63 

1 

(6, 5) (3, -1) 

v3o 
vi47 

v1859 

v66 

0 

-v33o 

(6, - 5) (3, 1) 

(6, 1) (3, 2) 

v4752 

-v594 

v7w 
v48 

-8 

17 

-v7 

(6, 6) (3, - 2) 

1 

v10 
v33o 

v55 
v33 

v396 

(6, - 6) (3, 2) 

(6, 2) (3, 1) 

v7425 

0 

- v30720 

v3 
7 

-v676 

v28 

(9, -4) 

- (8, -4) 

(7, -4) 

- (6, -4) 

(5, -4) 

- (4, -4) 

(6, 3) (3, 0) 

V4400 

v55o 

-v9o 
-8 

-vs 
v972 

-viM 

D (6, 0) (3, - 3) (6, -1) (3, - 2) (6, - 2) (3, -1) (6, - 3) (3, 0) 

(6, 4) (3, -1) 

v99o 
v49s 

191 

v10 
-v3o 

-v75o 

v210 

(6, - 4) (3, 1) 

m=±2 D (6, -1) (3, 3) 

(9, 2) 

(8, 2) 

v2652 v66 

v2I84 -v294 

(7, 2) v136136 

(6,2) v308 

(5, 2) I V273 

(4, 2) I v572 
(3,2) vi7I6 
--·----~---z;-

v39690 

-v9s 

7 

-V:27 

v7 

(6, 1) (3, - 3) 

(6, 5) (3, - 2) 

v72 

9 

v/19855 

vas 
v66 
v66 

-v462 

(6, - 5) (3, 2) 

(6, 0) (3, 2) 

v~f62 

-vifi2 

vrooso 
vn 

-v63 
va-4 
-6 

(6, 0) (3, -2) 

(6, 6) (3, - 3) 

1 

v2 
v996 

vn 
v33 

v:iT88 

v924 

(6, -6) (3, 3) 

(6, 1) (3, 1) 

v990 

-v9o 
- v20886 

v3o 

v15 

-v125 

vw5 

(9, - 3) 

- (8, -3) 

(7, -3) 

- (6, -3) 

(5, -3) 

- (4, -3) 

(3, -3) 

(6, 2) (3, 0) 

v825 

v3oo 

- v8a2o 

-7 

v8 
voo 

-11'224 

(6, -1)(3, -1) (6, -2)(3,0) 
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(6, 3) (3, -1) (6, 4)(3, -2) (6, 5) (3, - 3) 

---- ----------------------

v275 v33 

25 vi92 

v 2o535 vs2ooo 

-vs 9 

-v5-4 v18 

-v18 -v24 
v378 -v5o4 

(6, - 3) (3, 1) (6, - 4) (3, 2) 

1 

vn 
y,fi25 

v33 

v66 

vi98 

v462 

(6, - 5) (3, 3) l 

(9, - 2) 

- (8, -2) 

(7, -2) 

- (6, -2) 

(5, -2) 

- (4, -2) 

(3, - 2) 

m=±1 
D (6, - 2) (3, 3) (6, -1) (3, 2) (6, 0) (3, 1) (6, 1) (3, 0) 

v:roo 
vi2 

- v22f88 

(9, 1) 

(8, 1) . 

vi326 

v3i2 

(7, 1) , vr36f36 

(6, 1) . v154 

<5, 1) v39 

(4, 1) . v5i2 

(3, 1) vi7I6 

v15 

-v24 

v294oo 

-7 

· v10 
-v6o 

v28 

12 

-v9o 
v24o1o 

0 

-v6 
11 

-v105 

v42o 

. -v42 

-v7o98 

v28 

0 

-v1o5 

15 

-v-8 

v5 
v3o 

-v35o 

D (6, 2) (3, - 3) (6, 1) (3, -2) · (6, 0) (3, -1) (6, -1) (3, 0) 

m=O 

(6, 2) (3, -1) 

---
V225 

voo 
v629o 

-;- vi5 

-;-y6 

2 

v420 

(6, - 2) (3, 1) 

(6, 3)(3, -2) 

v4o 

7 

195 

v24 

0 

-vgo 

-v378 

(6, - 3) (3, 2) 

(6, 4) (3, - 3) 

v2 

V5 

v1o125 

v3o 

v12 

v162 

v210 

(6, - 4) (3, 3) 

(9, -1) 

- (8, -1) 

(7, -1) 

- (6, -1) 

(5, -1) . 

- (4, -1) 

(3, -1) 

D (6, -3) (3, 3) (6, -2) (3, 2) (6, -1) (3, 1) (6, 0) (3, 0) 

(9, o) v442 v2- v27- vma v 168 

(8, o) v26 -1 - v6 - vi6 o 

C7, o) v 4862 v675 v125o - v2 ~ vl0o8 

(6, o) v22 - v6 -1 2 o 

C5, o) v39 vi2 - v2 - v2 v7 

(4, o) v2s6 - v54 8 -5 o 

_C_3._o)__c__va~sl ____ ~42- _____ -__ v_f_f_2 ______ v_1_75 __ • ___ ...,.._v_2_oo __ 
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(6, 1) (3, -1) (6, 2) (3, -2) (6, 3) (3, - 3) 

vios v27 112 

v6 v6 1 

--v2 v125o v675 
-2 1 v6 

--v2 .... 112 v12 

5 -8 v54 
v175 -11112 v42 

j'=7/2 j=5 

15 

m~~t17lq)l . (7 7) . (7 5) D (5, 4) 2'2 (5,5) 2•2 

v17 v!O -v1 (17 _15) 
2' 2 2' 2 

e5 15) 
2' 2 

v11 -117 v!O· -(15 _15) 
2' 2 

D (5, -4) ( ~' - ~ ) . ( 7 5) (5, -5) 2' -2 

m= -1'·13 

(5, 3) ( ~ ' .~) (5, 4) ( ~' ~) ' (5, 5) ( ~' ~) 
-2 

D 

e7·13) 
2' 2 

v136 v45 . -0'70 v21 (17 _13) 
2' 2 

e5 13) 
2' 2 

v85 -1142 113 v4o -(15 _13) 
2' 2 

e3 13) 
2' 2 11~o 111 -1(18 ']/15. (13 _13) 

2' 2 

D (5,.~3)( ~'- ~) (5, - 4) ( ~ ' - ~ ) (5, - 5) ( ~ ' - ~) 

11 
m= ±21 ( 7 7) 

I 

D r-(5_,_2)~2~'~2~------~~~----~~~------~-=~-
( 17 11) vi36 1124 

2 • 2 1 

(
15 g)l11595 - 11252 
2' 2 I 

(5, 3) ( ; , ··~ ) (5, 4) (;' ~) (5, 5)(;' ~) 
1163 · v42 117 (17 ;_11) 

2' 2 
I \ 

-1124 13 v150 ~(15 ._11) 
2' 2 

I I 

-11 -116 15 1. (13 _11) 
. 2' 2 
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(E_2_) 
2' 2 

•(15 _2_) 
2' 2 

(
13 _2_) 
2' 2 

(g -~) 
2' 2 

( ~, ~) 

m=+]_ 
-2 

-·-------

c7 2) 
2' 2 

c:. ~) 
c3 1_) 

2' 2 

(11 2) 
2' 2 

( ~' ; ) 
(;' ; ) 

D 

v6s 

. v7735 

v143 

D 

D 

vss4 

v7735 

v2860 

V1001 

v429 

v429 

D 

(5, 1)(+. ~) 
-v-6-

-14 

v5 

T. Shimpuku 

'r- . (7 5) 
(;),~) 2'2 

v24 

-v1452 

-y72 

17 

-v2o 

(5, - 2) ( ; ' - ~ ) 

(5, 3)( f. ~) 
v27 

-21 

-v72 

(5, - 3) ( ; , - ~ ) (5. -1)( r~-~) 

(5, 4) ( ~' ~ J (5~ 5) ( ~. -' ~) 

1 (
17 _ _2_) 
2' 2 

- (15 _ _2_) 
2' 2 

(
13 _ _2_) 
2' 2 

-(11 _ _2_) 
2' 2 

- v4B v3o (_2_ _ _2_) 
----;-:::-----:-;---------;-.;;;---:--------1----'-~2 _' __ 2 -

(5,-4)(~.-~)' (5,-5)(~. ~) 

(5, o)(~, ; ) (5, 1) (;' ~) (5, 2) (;' ~) 

6 v210 v360 

-vi47o -v2268 --vr2 

v9BO v42 -v648 

-v294 v140 v15 

v5o -11105 V80 

-v7 v3o -v7o 

(5, 0) ( ; • - +) (5 -11(2 _ _Q_) 
' ,. ' 2. 2 (5, - 2) ( ~ • - ~ ) 
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- ~~· 3) (;' ~) (5, 4) (;' - ~.) (5, 5) (;' - ~) 
~------

15 v5o v3- (E _1_) 
2' 2 

vi92o v1a15 v250 -e5 _1_) 
2' 2 

--vs -vaw v375 c3 _1_) 
2' 2 

- v216 v48 v288 -(11 _1_) 
2' 2 

--vs -6 v150 (JL _1_) 
2' 2 

v112 - vi26 viM -(;.-;) 
(5, - 3) ( ; ' - ~ ) (5, -4)(;' .~) (5, - 5) (; ' ~ ) 

m=+_§_ 

(5, -1) ( ; ' ; ) (5, 0) ( .~' .~ ) (5, 1) (;' ~) 
-2 

D 

e7 _§_) 
2' 2 

-vrr68 -vw v252 v630 

e5 _§_) 
2' 2 

v11011 -42 - v5250 - V1344 

e3 _§_) 
2' 2 

vu44 vz94 v14o - v126 

(11 _§_) 
2' 2 

v3oo3 - -vooo v42 v426 

( ~' ~) vf716 v375 - v350 v35 

(;' ~) -vwo3 - v210 23 - v640 

( ~-' ~) v924 -v1 -v3o v75 
( 7 7) (5, 1) 2' -2 (5, 0) ( ; ' - ~ ) (5, -1) ( ~ ' - ~ ) -

•. ( 7 1) 
(5,2) 2' 2 (5,3)(;.-~) (5, 4) ( ; ' - ~ ) (5, 5) ( ; ' - ~ ) 

------v6oo 15 v3o 1 (17 _ _§_) 
2' 2 

v1620 v5070 43 v120 -(15 _ _§_) 
2' 2 

-'- tli20 vi25 v294 v45 (13 _ _§_) 
2' 2 

-19 -v'96 v726 v384 -(11 _ _§_) 
2' 2 

v'i08 - v'3-38 v6o V450 (JL _ _§_) 
2' 2 

v378 -t12s - 11'210 v10os -(l _ _§_) 
2' 2 

- v'f4o v'2i6 - v252 v210 (_§_ _ _§_) 
2' 2 

(5, - 2) ( ~ ' - ~ ) ('7 1) (5, -3) 2' 2 (5, - 4) ( ~ , ~ ) (5, -5)(; '~-) 
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54 T. Shirnpuku 

m=+l.. 
D ! (5 -'-2)('7c }~) . :(7 5) (5, 0) ( -}. ~ ) (5, 1)( ~' ~) - 2i 

(5, -1)' 2 '-2c . 

. (fft vi§r4s! 
' . 2' 2 

v12o· 11'1476 v52!:f2 v735o 

(!2~' -~-) 11'85085 -v.n16 - v215o4 - v11010 v420 

u~ -~-) v'I7T6o v2744· v404-6 -v14o -v343o 
2' 2 ' 

Ui· ~·)I v6oo6 -v1n5· -v14o vn34 -v2s 

I 

( }. -} )! vrtH vwo -v125 -vso 17 

(}. -~-) v3oo3 -v49o v640 -17 v-i 

(-~ -~)I v4620 14-' -23 Vs1o -v84s 
2' 2 

(-3 :l.) V330 -1 2 -vw vw 
2. 2 I 

D ( 7 . 7) ( 7 5) ·. ( 7 3) (5, -1) ( ~ ' - +) (5, 2) 2' -2 (5,~1) 2' -2 (5, 0) 2' -2 

(5, 2) (-}. - ~) . (5, 3) ( ~' - -}) (5, 4) ( ; ' - ~ ) (5, 5) ( ~ ' - ; ) 
---~--· 

v4260 v945 v1o 1 e7 _:_3_) 
2, 2 

v21660 v17496 53 v1o -(¥.-~-) 

v4o 67 v2166 vws (~ _:]__) 
2' 2 

-31 v3oo v1soo v168 -(11 -l..) 
2' 2 ' 

-vn2 -v1o v426 v1so ( i-, --}) 
v224 -vs6o v210 v5ss -(;.--~-) 

vwo -v126 -vs4 v147o (~.-~) 

-v35 v56 -v84 vi2o -(~.- ~) 
(5, 7" 2) ( ; ' ~ ) (5, - 3) ( ; , ~ ) ' ' ( 7 5) (5, -4) 2'2 (5, -5) ( ~' ; ) 
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m=±l 
( (7'7) (5, -2)('~' ~) (5, _:_ 1) ( ~ ; ~ ) 5, -3) 2'2 21 D ', 

---·----

(
1J. +)I v4862 

es _L) 2 ,. 2 

e3 l) 
2' 2 

(11 l) 
2' 2 

(~. u 
( ~· -}) 
( _Q_ _L) 

2' 2 

(1_ _L) 
--- 2_'___2 

(9, 8) 

(8, 8) 

t/12155 

t/4290 

:/858 

t/858 

t/3003 

tl23io 

v33o 

D 

3 v168 ~882 

-v.224 -v2o28 -vss8s 

v'343 v1176 v126, 

-vl68 . -11 V84 . 

v250 0 -v125 

-28 v378 -v2 

v294 -v448 v363 

.-vs :v2i __:6 

(5, 3) ( ~ ' - ; ) (5, 2) ( ~ ' - ~ ) (5, 1) ( +· ~~ -}) 

vl8 

via 
D 

v'IT 1F7 

I . -- v-7 vu 
I - ----~-~----

1 e21·- ~ )( +· -; ) (~!. -- v )(-~-. --~-) 

.· (7 1) (5, 0) 2' 2 
·! 

42 

-0350 

-v7oo 

v42 

v9o 

-15 

. -v15o 

t/50 

(5, 0) ( -}. - ~ ) 

(9. - 8) 

- (8, -8) 
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m=±7 

(9, 7) 

(8, 7) 

(7, 7) 

m=±6 

(9.6) 

(8, 6) 

(7, 6) 

(6, 6) 

T. Shimpuku 

D i (11 _7_·)(l l) (1! _i)(l -~) (11 11)(l l_) 
I 2' 2 2 ' __ 2 ____ ) '_2 ... ~ 2 '_ 2.._____ 2' 2 ~--2...'_2_~--

vf53 i tl55 v77 t121 I (9, -7) 

Vi2 I - V35 2 V'33 1- (8, -7) 

tlf361 v2I - v60 V
1

55 i (7, -7) 

' 

D ··· ··i-(1r--= ~)(~.--~---c-)-(~~.-~)(~.~ f)- ei.-=\1K-r-=+n 

D (lJ, ~)(~. ;) e2
1
· ~)(~. ~) 

v816 vi65 v3d5 

v48 -1121 -1 

v1904 v567 -v5o7 

1/112 -v7 v21 

D (11 _ _§_)(l _]_) 
2, 2 2, 2 C2

1
' - ; )(;' - ~) 

(9, -6) 

vlli vn - (8, -6) 

-v5 v825 (7,-6) 

- v 45 v33 - ~6, - 6) 

-(~ 1 2 1 ,--· --~--c-) (; . - ~ ) C21 
• -!F) ( ~ · --1fl ~~-

m ~-~~- ____ D __ I_(I·JJ (f. -~)__ ____ (~2~-~l (~_, ~.-'-'.) __ (._,._
1
2
1 
• ; ) (~i·~~-) _ 

(9, 5) v612 

(8, 5) t/2526 

(7. 5) v1237tf 

(6, 5) v84 

(5, 5) v273 

D 

v66 v2:rc v2X1-

- v84a·· -v375. v24o-

v4536 -27 -44 

-v14 5 -3 

v7 -v32 vn 

(121, - ~ ) ( ~ ' - ~ ) (!.! _ _§_)(l _ _§_) 
2' 2 2' 2 (121' - ~ )( ~, - ~) 

_c~~~J( ~~3- ) ________ el·_!J )(l~-~Jl_ 
vn 

vs45 

v1s75 

-v3 

v7-

v220 

v3300 

v33 

(9, -5) 

- (8, -5) 

(7, -5) 

- (6, -5) 

-v96 vG-6 (5, -5) 
-~ ····----·········--]-··-·----

( 
1i. - ~ ) ( -r··=- ~ ) ( 1l. -!J) ( 1. ~ ) ! . 
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m=-±_4_1 D (11 1 )( 7 7) (11 3 )( 7 5) 2' 2 2'_L__ __ 2' 2 2' 2 
(11 _Q_ )( 1_ 1_) 

2' 2 2' 2 - -~-~----- -- ·----------------- --------

(9, 4) v1224 v66 v33o v495 
(8, 4) v6552 - vi47o -11'1734 3 

(7, 4) vf2376 v44To vis -v2-ss3 

(6, 4) vls48 -v49o v338 -v-3 
(5, 4) v546 7 -vi2s -vr2o 

(4, 4) v286 -v-3 v15 -v4-o 

D -(12
1
' -t )( ~'- ~) (121' - ~ ) ( ~ , - ~ ) (11 _ _i)(1_ _1_) 

2' 2 2' 2 

(!! 1_)(1- _l) (11 5L)(1_ _ _l) 
--~2_'~2~2~'~2~-~.2' 2 ~·~2~~~ 

(11 11)(_1_ _1_) 
2' 2 2'_ ~-- ----

v27s vss -v-3 (9, -4) 

v1805 37 vl6s - (8, -4) 

vis v3675 vr37s (7, -4) 

- v375 v14-7 v495 - (6, '--4) 

-v24 -vao vi9a (5, -4) 

vn -v9o v66 -(4, -4) 

(11 121 )( ~. ~) I 

-----

2' (~1.- ~ )(-r- ~) (1i·- ~)c~. ~) 

m=±3 
D 1(!2!' - ~)(f. 1-) (¥, t )( +· t) (~!, ~ )(1-, ~-'--) ---'--=(~

1
_-, ~:::__:__)---'---=( ~'---' -=-.c} )_ 

(9, 3) v2652 v66 v462 v99o va25-
(8, 3) v2184 -v294 -v672 -v9o 

(7, 3) v136i36 v3969o- v1ooso - v20886-

v3oo­

-v8s2o 

(6, 3) v3o8 -v9a vi4 v3o -7 

(5, 3) v273 7 -v63 vis v8 
(4, 3) v572 - v27 vs4 - v125 v96 

(3, 3) v1716 v7 -6 v105 -v22T 

D 

(121' ~ ) ( ; ' - ~ ) e2
1
• ~)(;.- ~) (11 11 )(1_ - _i) 

2' 2 2' 2 

v275 v33 1 (9, -3) 

25 VI92 -vu - (8, -3) 

v20535 v32ooo v4125 (7, -3) 

-v3 9 v33 - (6, -3) 

-v54 v1s 1166 (5, -3) 

-v1s -v24 vi98 - (4, -3) 

v37a -vso4 v462- (3, - 3) 

(11 _ _f)(-'L _l) 
2' 2 2' 2 

(11 _JL)(f_--3) (11 _1I)rT-_i) 
1 2' 2 2' 2 2' 2 2' 2 
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m=±2 

(9. 2) v:ns21-' 

cs. 2) vi44f44 

(7, 2) -v212272 

(6, 2) tl:iT688 

cs, 2) v6ss2 

(4, 2) tiiT44 

(3, 2) v 10296 

c2, 2) v792-

v33o­

-v1o29o-

-vsss66 

-vs43o 

v1ns 
-vT35-

v245 

-1 

T. Shimpuku 

v323-4 

- v4os62-

v516_30_ 

-viA 

-v847-

v243 

-29 

-vs~ 

vMo2 

-v2129:c 

- v10290-

v2-658 

-v2i 

-13 

v1587 

r- v15 

vTt55o 

vs7so 
- v476-w 

-v33s-

31 

v2I 

--12623 

v35 

D 1(
1
2
1
• ~ )(;. - ; ) e2

1
• ~ )( ~. - ~) eJ. - ~ )(;. - ~) Ui· - ~ )( ~. - ~r 

(121. ~ )( ~' - ~) (121. ~ )( ~' - ~) (121' ~ ) ( ~ ' - ~ ) 
( 11 11) ( 1_ - _7_) 

2' 2 2' 2 ----

vsns v1155 v77 1 (9, -2) 

v39675 v2s215- 59 v77 - (8, -2) 

v5445 271 v27735 v1155 (7, -2) 

-37 v112s v2523 v2s1 - (6, -2) 

-v722 -v9o v1734 v462 (5, -2) 

v42 -v21o v126 v198 - (4, -2) 

v1694 -v63o -v42 vs234 (3, -2) 

-v7o v126 -v21o v33o ,- (2, -2) 

(11 _ _Q_ )(1_ ]_) 
2' 2 2' 2 eJ. - ~ )( ~. ~) ei. - ~ ) ( ~ . ~ ) (11 _11)(1_ 1_) 

2' 2 2' 2 

m=±1 D (121'- ~)(~. ~) (121. - ~ )( ~' ~) (11 _l)(l_ l-) 
(121' ~ )(;' ~)' 2' 2 2' 2 

(9, 1) v3978 v15 v210 vss2 v1470 

(8, 1) v1o295 -v336 - v2166 - -v'2520 - -v' 42 

(7, 1) -v'136136 v16464 -v'35574 -v'2so - -v'2625o 

(6, 1) v1386 - -v'343 - v98 v210 -v'14 

(5, 1) v234 v7o -v5 -v2I -v'35 

(4, 1) v572 -v120 v1os -4 - -v'1s 

(3, 1) vs148 -v'392 -vB47 v96o -25 

(2, 1) v19s- -v2 v7 -v15 5 

--·-~ (1T-5;cr-11113;r7 5 ) (lJ.t-)( ~' --t) (121. - ~ )( ; ' - ~ ) D 2'2 2' --2 2'2 2' -2 
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v10t>-6 J ;j/3}5- :-v3-5 j_ (9, -1)'· 

yi92o v26oi 2':6. v'35 - (8," j-1) 

-V1926 163 162 v'2s35 (7,!1) 

-v250 v3:- v36:r v106 - (6, -1) 

-1 - v3-o v3o V42 (5, -1) 
' I 

i/84 -v7o 0 V162 - (4, -1) 

V140" -v:r2 · -v6r2- v'1470' (3, f--1) 

-V35 -v:r2 -v42 vso i :- (2~ +- 1) 

(121'- ~ )( ~ ,. ~) (~1.-~)(~.~) (11 -1)(-'L ~) 
2' 2 2' 2 e2

1
. - -~) ( ~ , ~ ) 

m=O 
D . . (¥· ~i-)C~' ~})' (~\-{-)({~-!L(~:_~t~(;~~~-1_(]~· --~)_(_~_' +L 

(9, o) V884 

cs, o) v'572 

(7,0) -, V9724 

(6, o) . . v132 -

(5, 0) V156 -

(4, 0) vsn 

(3, 0) v11i6 

(2, 0) V13i--

1 

--v7-

V56i-

-v2I 

1(42 

- v162-

v294-

- v6-

v2i 

-v75 

V2523 

-5 

-v2-

v42 

- v35o-

vl4 

vi26, v'29r 

- vi62 -v42 

-v122 
--

-v106o 

-j/(f" vf4 

-v2'1 v7-
v7----; -v7s 

Vl89- -5 

-v2i 5 
------'-------'----------- --- --------------------- - ---~------ ------- ----------------- ---

(¥. t )(f. -t) (¥. ~-)CI~-=-~J~Cz~~ {)(f.-_~). et. t)(~,-~)-1 
v294-

v42 

-v1o5o 

-V14 

vr 

v75 

-5 

:..:...5 

vi26-

vf62-

v122 

-v6. 

-v21 

-vr 

-v'1s9-

V2I 

v2i 1 

v7s v/7~ 

v2s23 V56i) 

5 v21 

-v2 v42 

--v'42 V162 

- V350 V294 

-v14 v6 
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60' 

i' =7/2 

m=±LI 
. (li· 1;) 

(
17 17) 
2' 2 

(
19 15) 
2' 2 

(
17 15) 
2' 2 

(
15 15) 
2' 2 

j=6 

D 

vi9 

D 

D 

v5t 

T. Shimpuku 

-v7 

( 6, - 5) ( ~ ' - ~ ) 

(6, 4) ( ~' ~) 

1122 

-v154 

.. (19 - 17)-·-
2' 2 

1112 --~ (1{.~_
1

;)_ 

(6, - 6; ( ~' - ~ ) 

(6, 5) (f. t) . (6, 6) (l~-~) -- -------~-
(
19 _15) 
2' 2 

5 12 - (17 -1~) 
2' 2 

v5i v7 - 1122 1122 ( !_~ -~~) 
.2' 2 

D (6~ - 4) ( ~, - ; ) (6, - 5) (;' - -~) (6, - 6) ( ~' - t) I 

m = ± 
1

2

3 
D (6, 3) ( ~, ~ ) (6, 4) ( ~ , ~ ) (6, 5) ( ~ , ~ ) (6, 6) ( ~ , ~ ) 

e:. 1
2

3) 1-v-96_9_ 1 
___ v:._::22,__o~----v·___::4:_62~------'v'-=2'---52___:: .. _~------'v-=3·-5-""-'-- --(1

2

9-. -_ ¥) 

(1J.1 2 ~) v2584 -vl155 -v22 vs67 v540 -ef. -1

2

3
) 

(12

5
• 
1
2

3
) v5I viA - -115 o -122 (1

2
5

, -
1
2

3
) 

(12

3
• 
1
2

3
) vf36 -v7 v3o -v55 -v« -(¥. -¥) 

D (6,-3)(;.-;) (6,-4)(;,-~) (6,-5)(;.-~) (6,-6)(;.-~) 

(
19 11) 
2' 2 

(
17 11) 
2' 2 

(
15 11) 
2' 2 

(
13 11) 
2' 2 

(
11 11) 
2' 2 

D (6, 2) ( ~, ~) (6, 3) ( ~, ~) (6, 4) ( ; , ~) 

D 

v495 

- v924 

-/126 

-v252 

v1546 

-v297 

-v32 

23 

-v45 

-v25o 

v7 -6 v9o 

(6, -2)(~.- ~) (6, -3)(~,- ~) (6, -4)(~,- ~) 

(6, 5) ( ~' ~) (6, 6) ( ~' - ~ ) 

-1420 v35 e9 _ll) 
2' 2 

29 v192 -(17 _ll) 
2' 2 

v66 vss e5 -!1) 
2' 2 

-v33 v7o4 -(13 _ll) 
2' 2 

- v132 vw (!1 _ll) 
2' 2 

(6, - 5) ( ~ ' - ~ ) (6, - 6) ( ~' ~ ) 
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9 

m~; ir 1 ~:7i~(~s~~p 
(
1J. ~) v9o44 -v231o 

(12
5
• ~ ) v 464I vi6so 

(
1
2

3
, ~) t/884 - v210 

(
1
2
1
' ~) v4oo4 

(~. ~) V1001 

D 

-v7 

(6, -1) ( ; ' - ; ) 

(6, 4) (f. ~) 
vno 

7 

-11'162 

-11'294 

(6, 2) ( ; ' ~ ) (6, 3) ( ; ' ~ ) 
--'-------'--'"'----'"-'----

vfi55 v154o 

-v2112 v99 

-v1o5s 

-1 

-29 

(6, - 2) (;' - ~) (6, - 3) (;' - ~) 

(6, 5)(f.- ~) (6, 6)(f. ~t) 

11'140 

41 

v7 

v'1so­

v'440 

11'220 

(
19 _JL) 
2' 2 

-(17 _JL) 
2' 2 

(125_,- ~) 

- (13 _JL) 
2' 2 

(
11 _JL) 
2' 2 

v 240 - v 330 v 264 - ( ~ ., - ~ ) 
------~--~--------~~,~------~~~~ 

(6, - 4) ( ; ' - ~ ) (6, - 5) ( ; ' ~ ) (6, - 6) ( ; ' ~ ) 

7 
m=±-z 

D (6, 0) (;' ; ) (6, 1) ( ~' ~) (6, 2) (;, ~) (6, 3) ( ; ' ~) 
----

(19 ]_) 
2' 2 v3ai6 v'i32 11'792- 11'1485 VllOO 

e;. ;) v'H7572 -11'19404 -11'34914 -v'1980 11'20625 

e5 ]_) 
2' 2 v4641 v1470 viBo -11'864 -V160 

(13 1_) 
2, 2 11'9724 -11'2940 v's10 v'5ss -v'1so5 

i (121, ; ) 11'4004 v588 -11'968 V375 6 

. ( ~, ; ) v3oo3 -v'9s V363 -11'640 v'6oo-

(;, ; ) v429 1 -v6- vw -11'48 
-· 

D (6, 0) ( ~ , - ; ) . ( 7 5) (6, -1) 2' --i (6, -2) (;' - ~) (6, - 3) ( ; ' - ~ ) 
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~ 1 i, ~) , v5o388 

Y
1J. ~) : v'235144 

(
15 5') ,;--
2' 2 " v 51051 

~ 1 2
3 , ~) _ v19448 

(
1

2
\ -}) ' vf2012 

' I· 

_(6_,_4)--'-Ch I~) 
v33o 

v3179o. 

vB67 .· 

-v6 

' (6, - 4) ( ~, ~ ) 

' (7 7) 
(6, -1) -z-·?, 

-v6174 

(
, 9 5 ) I: , r-- - , 11029 
2' 2 v 12912 v 

( ~ , ~ ) v 429- v6 

T. Shimpuku 

( 7 3) (6 6) (1- - _§_) ! 
(6, 5) 2' --2 ' 2, 2 

----

6 1 (!-~ _]_) 
2' 2 

v8427 v432- -(E -~7-) 
' 2' '.2 

vfggo viTo- ~(~~. -}) 

v2695 vaao -(13 _]_) 
2' 2 

v393 v891 (11 _1_) 
' 2, 2 

-vo6 v1o56 -(~·-:~) 

-v132 vi32-
I (-}, -+) 

(6, -5) ( ~, ~) (6, - 6) ( -}. ~ ) 

~---------

(6, 0) ( ; ' ~) (6, 1) ( ~' ~) (6, 2) (;' +) 

v6468 v16632- v17325 

-v693oo -v23958 v132oo 

v7098 -v3sss - v12oo 

va4 v3f74 -36 

-v2100 vu 37 

v2366 -47 v600 

-5 v56 -vs4 

(&, -%:), vim -1 v6 ___,, v:ii v56 

D I' (6, 1) (-}. - ; ) (6, 0) ( ~' - ~) (6, -1) (;' - ~) (6, - 2) ( ~' - ~ f 
(6,3)(;.-~) (6,4)(;.-~) (6,5l({.-t) (6,6)(+.-{) l-(l

9 
__ S) 

v84 1 · .2. 2 v77oo vi3s6 

vi36s2s v34914 

v2450 117 

-4) v2738 

-42 -vis 

vi5Cf -v2o28 

vB4 -v42 

-vi26- v25~f 

(6. - -;cr +) (6, - 4) ( ~ ' ~ ) 

65 

0 

-v462 

(6, - 5) ( ~ ' ~ ) (6, - 6) ( ~' ~ ) 

- ('17 --.5) 
.2' 2 

(
15 - _§_) 
;2' 2 

-(~~. -t) 

(\1· - ~) 

-(~' ~ ~) 

(-}.- ~) 

-(-}. -t) 

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/p
tp

s
/a

rtic
le

/d
o
i/1

0
.1

1
4
3
/P

T
P

S
.1

3
.1

/1
8
6
2
1
1
6
 b

y
 g

u
e
s
t o

n
 2

0
 A

u
g
u
s
t 2

0
2
2



General Theory and Numerical Tables of Clebsch-Gordan Coefficients 63 

3 
m=±2 

D (6, - 2) (;' ; ) . (6, - D ( ; , ~ ) ·. (6, 0) (;' ~) (6, 1) (;' ~) 
~~- eg l_) 

2' 2 v2sf94 11'165 v1848 v6468 v9240 

(17 1_) 
2' 2 v33592 ·-v16so -vs214 ..::.11'6804 v3o 

e5 l_) 
2' 2 v5lo51 vs232 vn76o -11'210 -11'10092 

e3 1_) 
2' 2 v19448 · -v5488 -v490 v35oo -v2 

(121' ~) v6006 v1715 -v392 -....-t/252 VlOOO 

( ~' ~) vl716 -v2so 19 ·---v126 -.-t/5 

(;' ~) V429 v2o -v56 9 -1!70 

( ~' ~) vl716 -v8 v35 -voo vu5 

D (6, 2) ( ~' - ; ) (6, 1) (;' - ~) (6, 0) ( ~ ' - ~ ) (6 -1)( ]_ _1_) 
' 2' 2 

(6, 2) ( ; ' - ~ ) . (6, 3) ( ; ' - ~ ) . (6, 4) ( ; ' - ~ ) . ( 7 7) ' (6,5) 2' -2 

-t/5775 -t/1540 v154 · 2 e9 _1_) 
2' 2 

11'7500. -t/7605 -t/1682 vn -e7 _l_) 
2' 2 

-v3o 11'11552 vs4o5 vno (15 _1_) 
2' 2 

--t/3380 · 11'363 -t/5070 11'1155 -(13 _1_) 
2' 2 

-13 -v540 v1o14 11'924' (11 _1_) 
2' 2 

v2oo -11'270 v12 11'462 -(~ _1_) 
2' 2 

v2s 0' --t/42 11'132 (1_ _1_) 
2' 2 

...:.-v2so V378 ·· --t/420 v330 -(_§_ _1_) 
2' 2 

(6, -2)(;. ~) (6, -3)( ~' ~)' (6, - 4) ( ~ ' ~ ) (6, -5) ( ~' ~) 
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64 T. Shimpuku 

m=+l . ( 7 7) (6, - 2) ( -}. -~) (6, -1)(-}. t) (6, 0) ( ~' ~) -2 
D ---~-3) ~·-:z 

- ------------~ 

u~ l) 2' 2 
vs39-s -v2-o v315 v1sr2 v2946 

e;.,t) vs39s -vi89 -v1452 -v225o -v252 

(15l) 
2' 2 117293 v'672 v1944 v18o -vll34 

(!~ l) 
2' 2 v4862 \ - v1o29 = v588 v490 v252 

e_! l) 
2' 2 v858 v252 -1 -v120 v84 

(~~I~} v858 - v'210 v120 -1 -vro 

(; ,< ~) v429 v48 -v84 v1o -5 

( ~' ~) v858 --- v 18 vw -vi05 vi5o-. 

D (6, 3) ( ; , - ; ) (6, 2) (-}, - ~) \6,1)(;.-i-) (6, 0) ( ; • --Tr 

(6, 1) ( ; , - ~ ) (6, 2) ( ; , - ~ ) (6, 3) ( +· - ~ ) (6, 4) (-~-·--=-it_ 
--~----

v252o v94s vi40 v6 (~, ---~-) 

v1o14 v2304 v867 v7o -(17 _ _1_) 
2' 2 

-v432 v882 vi734 v315 (~~. --}) 

-v726 -8 vl083 v63o -(~~. --}) 

v8 -v147 6 v210- (!l, -}) 

v135 -v4o -v3o v252 -(-}. -}) 

0 v2s -v84 v9o ( 1 _ _ 1_) 
2' 2 

-v175 vws -v126 vw I -( -}.- ~) 
(6, -1) ( ~' ~ ) (6, -2) (;' ~) (6, - 3) (;' ~) (6, - 4) ( ~ ' ; ) I -

j'=4 j=5 

m=±8 D 
----

(9, 8) 3 

(5; 4) (4, 4) (5, 5)(4, 3) ! __ __;__ 

v5 2 I (9, -s) 

cs, 8) 3 -2 -vt- - (8, -8) 

---;--\ -(-5,---4-) (-4.---4-)--(5, -5).(4, - 3)1-
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m=±7 
D (5, 3) (4, 4) (5, 4) (4, 3) (5, 5) (4, 2) 

(9, 7) v153 v45 v8o v28 (9, -7) 

(8, 7) v72 -6 1 v35 - (8, -7) 

(7, 7) v136 v28 -v63 v45 (7, -7) 

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

m=+6 
D (5, 2) (4, 4) (5, 3) (4, 3) (5,4)(4,2) (5, 5) (4, 1) 

(9, 6) v102 vlli v45 v35 v7 (9, -6) 

(8, 6) v120 -v48 -3 v28 v35 - (8, -6) 

(7, 6) v952 v336 - v175 -6 v4o5 (7, -6) 

(6, 6) v7o -v7 v21 -v27 v1s - (6, -6) 

D (5, -2) (4, -4) (5, -3) (4, -3) (5, -4) (4, -2) (5, -5)(4, -1) 

m=+5 
D (5, 1) (4, 4) (5, 2) (4, 3) (5,3)(4,2) 

(9,5) v306 v21 v96 v126 

(8, 5) v36o -v96 -v84 3 

(7, 5) v12376 v4704 -v84 53 

(6, 5) v2Io -7 vs6 -v6 
(5, 5) v39 -v2 -v7 v12 

D (5, -1) ( 4, - 4) (5, -2) (4, -3) (5, -3) (4, -2) 

(5, 4) (4, 1) (5, 5) (4, 0) 

-vw v7 (9, -5) 

11 vso - (8, -5) 

27 v4o5o (7, -5) 

-v24 v7s - (6, -5) 

-vi2 v6 (5, -5) 

(5, -4)(4, -1) (5, -5) (4, 0) 

m=+4 I D 
---------· 

(5, 0) (4, 4) (5, 1) (4, 3) (5, 2) (4, 2) 

(9, 4) v3o6- 3 v6o v120 

(8, 4) V2340 -v36o- - v'l26- -v48 

(7, 4) vi23ro v392o -vsss - v24oo 

(6, 4) -v2-3lo - v735- 14 v128 

(5, 4) I v39 v6 -vio v5 

(4. 4) 1 v143 [ -2 vis -1/30 
----·----·---··-------------I D 

I 
(5, 0) (4, -4) (5, -1) ( 4, - 3) (5, - 2) ( 4, - 2) 
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66 

m=±3 D 

(9, 3) V1326 

(8, 3) -v'3T2 I 

(7, 3) v136~16[ 
(6, 3) vi 54 

(5, 3) t12::rs1 

(4, 3) -v.s12 
(3, 3) V17f6 
~~~ 

D 

m=±2 D 

(9, 2) V3978 

cs, 2) V10296 

(7, 2) I -v'136T36 

(6, 2) V1386 

(5, 2) -v'234 

(4, 2) v572 

(3, 2) -v'5l48 

(2, 2) -v'396 

D I 

T. Shimpuku 

(5, 3) (4, 1) (5, 4) (4, 0) (5, 5) ( 4, -1) 

V9o 5 

21 V64(f 

- V338 v2sso 

- -v 486 v15 

0 --v'6-

V4o -6 

-v2 
-v'f25-

-v'2250 

-v'75o--

1;I2 

-v'18 

1 (9, -4) 

! 

1 - (8, -4) 

I 
I (7,- 4) 

I - (6, -4) 

(5, -3)(4, -1) (5, -4) (4, 0) (5, -5) (4, 1) 

I (5, -4) 

~~~(4, -4) . 

(5, -1) (4, 4) (5, 0) (4, 3) (5, 1) (4, 2) (5, 2) (4, 1) 

V15 12 v42o V4so 

-t/24 --v'9o -V42 -v'I2 

V29466 V24of6 - V7098 - -v'22f88 

-7 0 V28 - v--8 

v63o --v'3i8 0 V315 

--v'6o 11 - -v'1o5 -v'3o 

-v'2s - v1o5 15 - -v'356 

(5, 1) (4, - 4) (5,0) (4, -3) (5, -1) (4, -2) (5, -2) (4, -1) 

(5, 3) (4, 0) (5, 4) ( 4, -1) (5, 5) (4, -2) 

15 -v'4o -v2 (9, -3) 

v9o 7 v5 - (8, -3) 

v5290 V38025 -v'Io126 (7, -3) 

-V15 V24 V3o - (6, -3) 

--v'37s 0 V756 (5, -3) 

2 --v'9o V162 - (4, -3) 

V42o -v378 v2fo (3, -3) 
-----

(5, -3)(4,0) (5, --4)(4,1) (5, -5)(4,2) 

(5, -2) (4, 4) (5, -1) ( 4, 3) (5, 0) (4, 2! (5,1)(4,1) 

V15 -v21o vss2 -v'I47o 

- V336 - -v'2166 - v2-52o --v'42 

Vl646-4 -v'35574 -v2so - V26250 

- -v'343 -V98 -v'2T6 -v'14 

v7o --v'-5 -t/21 -v'35 

- -v'12o vlos -4 --v'f5 

-v'392 - V847 v96o -25 

-2 -v'i4 --v'30 ;--
1 50 

(5, 2) (4, - 4) (5, 1) (4, - 3) (5, 0) (4, -2) (5, -1) (4, -1) 
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(5, 2) (4, O) (5, 3) (4, -1) (5,4)(4, -2) (5, 5) (4, -3) 

-vro5o v315 V35 1 (9, -2) 

V1920 51 26 V35 - (8, -2) 

- V1920 V26569 V26244 V2835 (7, -2) 

--.1256 v3 V363 v1os - (6, -2) 

-1 -v3o V30 V42 (5, -2) 

V84 -v1o 0 VI62 - (4, -2) 

VI40 V42 -V672 vl470 (3, -2) 

-v7o V84 -V84 v60 - (2, -2) 

(5, -2) (4, 0) (5, -3) (4, 1) (5, -4) (4, 2) (5, -5) (4, 3) 

m=±l 
D (5, -3) (4, 4) (5, -2) (4, 3) (5, -1) (4, 2) (5, 0) (4, 1) (5, 1) (4, 0) 

(9, 1) -.143758 v45 V960 V5880 -.114112 V1470o 

(8, 1) V51480 - V576 - V6348 - V14406 - V4410 V2940 

(7, 1) -v 408408 V21952 V102900 V35322 - V37030 - V5082o 

(6, 1) V6930 -v1029 -Vl372 V224 V840 -V56o 
(5, 1) V234 V60 -vs -V40 v6 4 

(4, 1) V572 - V160 V30 V15 -9 v54 
(3, 1) V25740 V4704 - V4802 43 -V15 - v1210 

(2, 1) V198 -v12 5 -v32 v3o -v2o 
(1, 1) V165 1 -v3 v6 -v10 VI5 

D (5, 3) (4, -4) (5, 2) (4, -3) (5, 1) (4, -2) (5, 0) (4, -1) (5, -1) (4, 0) 

(5, 2) (4, -1) (5, 3) (4, -2) (5, 4) (4, - 3) (5, 5) ( 4, -'- 4) 

V6720 VI26o v8o 1 (9, -1) 

V14196 V7623 31 v2o - (8, -1) 

v20172 325 V33327 v126o (7, -1) 

-22 V972 V1344 v10s - (6, -1) 

-V35 0 V60 v12 (5, -1) 

0 -v7o vgo V72 - (4, -1) 

V3584 - V3402 V294 V5880 (3, -1) 

-vr 0 --.!12 V60 - (2, -1) 

-v21 -vw -6 v45 (1, -1) 

(5, -2)(4,1) (5, - 3)( 4, 2) (5, -4) (4, 3) (5, -5) (4, 4) 
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rn=O /) (5, -3)(4,3) (5, -2) (4, 2) (5, -1) (4, 1) (5, 0) (4, 0) 
-~- -~---~----------- - - -----~----

(9, 0) 1/4862 
I 

l 6 v336- vi1i6 vi764 

(8,0) vi136 
I 

-2 -9 -!1336 -v294 0 

(7, 0) tli45s-6j v2-5i- v2527 v3of2 -v42 -v2soo 
I 

(6. 0) v23io 
I 

-L1I4T -v5ss- -v28 v392 0 

v7's 
I 

III2 -v12 -v7 -v2 v12 (5.0) 

(4, 0) v286 -v72 -v2- -v 42 -v27 0 

(3, 0) !14290 vi176 - v294 -v'I4 19 - v'6oo 

(2, 0) v66 -v12 v12 -v7 -v2 0 

(1, 0) vi65 3 -4 v2I --!124 5 
--------

(5, 1) ( 4, -1) (5, 2) (4, -2) (5, 3) (4, -3) (5, 4) (4, -4) 

v1176 v336 6 1 

v294 v336 9 2 

-v42 v'3072 v2527 v252 

-v392 v2s v5ss V147 

-v2 -v7 v12 v12 

v21 """"v42 -v2- vn 

19 -v14 --!1294 vn76 

-v2 v7 -v12 -vr2 

-v24 v2i -4 3 

j'=4 j=ll/2 

m=-+-!1 (11 9) (121' 1J) (4, 3) 
-2 

D -2, -z- (4, 4) 

e9 17) 
2' 2 v19 -vrr -vs (19 _17) 

2' 2 

(17 17) 
2' 2 

v19 -vs vn -(17 _17) 
2' 2 

D (11 9) T' -2 (4, -4) (~ 1 , -~~)(4, -3) 

D (11 7\ (11 9) (!j, 1J_) (4, 2) -___ 2' -;i) (4, 4) 2' -2~ (4, 3) 

viii- v5s -vas v2s --u;~ -¥) 
(
19 15) 
2' 2 

(
17 15) 
2' 2 v323 -1/I6o- 3 V154 -(!1 -l-~) 

2' 2 

(
15 15) 
'2' 2 
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moc±~~ 
D 

(!~ l~) 
2 ' 2 

t/969-

(!?. 1~) 
2 ' 2 

v25s4 

e2~· 
1
2~) v2s6-

(!~ !1) 
2' 2 ! 

v6so 
------

I 

I 
D 

11 
m=±2 

JJ 

---- -----eg !1:) 
' 2' 2 

vE138 

e7 11) 
2' 2 v2ss4 

(l~ g) 
2' 2 

vi6o6s 

e3 g) 
2' 2 

vs84o 

(11 11) 
2' 2 vi82 

D 

(11 5) (!f; } ) (4, 3) 
_2___:_ __ ~ --~~· 4) -- -----

vi65- v44b--

-vioso -vi25 

v84 -vs6 

-v56 vi89 

(11 5) 2' -2 (4, -4) (11 7) 2' -2 (4, -3) 

(11 9) 2' --z- (4, 2) (!f. 121) ( 4, 1) 
-----·--·- -------

v308 vs6 (!{, - !~) 

v686 v693 -(17 _!_~) 
2' 2 

-v5 v11o (!_~ _!_~) 
2' 2 

-v2_ro_ vi6s-
I 

-el _!~) 
2' 2 

(11 9) -2, -2 (4, -2) (\~. -¥ F.-=-1;-1 

(11 3) 2'2 (4, 4) (11 5) 2'2 (4,3) 

vi65 v6&f 

-v76s -vso1 

v6048 -v378 

- vl792 v2527 

v7 -v2s 

(11 3) 2' -2 (4, -4) (11 5) 2' -2 (4, -3) 

__ Ul·JJ_c 4. __ 1_) -­

vsos-

vs75-

(11 7) 2'2 (4, 2) 

v77o-

vi26-

57 

-v;rs6 

vs4 

e21. --~- rc4. -2) 

( !-~ _ _]J_\ 
2' 2) 
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D 1 (!J. }) (4, 4) 
---------- -----l-----'--"'--~'--'--------'--=---=--'--------_c_=._--=---:___--

(1}. ~ ) v5814 v231 

(11 3) (11 5) 2' 2 (4, 3) -2-, 2 (4, 2) 

Vf3-26 v231o 

(~I,~-) v1292 - v240 -v378 -v6 

e2
5

• -}) V69615 V1344 - v15123 

(¥, ~) V1326o - V3920 v1694 V338 

(~!, -t) v2oo2 V245 -v504 V338 

(f.f) vm -va v35 -vso 

I D (
1
J,- ~ )c4, -4) (11 3) 2' -2 (4, -3) (11 5) 2' -2 (4, -2) 

(121' ; ) (4, 1) (11 9) 2'2 (4,0) (
1
J, 

1
J)c4, -1) 

v2s 
eg _ _i)_) 

2' 2 

17 18 V55 
-(17 _ _i)_) 

2' 2 

-v578 v1so5o V11000 (15 _ _i)_) 
2' 2 

-v2sss vsoo V4125 - (13 _ _i)_) 
2' 2 

-vi2 -v243 V660 (11 _ _i)_) 
2' 2 

v120 -v120 v66 - ( _i)_ - _i)_) 
2' 2 

(11 7) 2' -2 (4, -1) (11 9) 2' -2 (4,0) Ci· _121) (4, 1) I 

(11 3) (11 5) 2'2 (4,2) 2'2~ m=±} I D (12 1 ,-~)(4,4) (121.~)C4,3) 
_____ _[ - ---l--'~----'"---'-----~---=---c-----'--'=--'---'-------'-=--=---'--

(1i, ; ) 1 vf93s vss v264 

e;. ; ) vi6796 

(
1
;. -}) v2s2o5 

et ~) V48620 

( 11 2) 
2' 2 

( ~' ; ) 

-v1728 

-v15680 

-v5046 

V294o 

V49o 

-v784 

9 

v660 V660 

-v15oo v1216 

-v2166 -v2904 

v7396 -67 

v4o vs6o 

-v9o v4o 

_( ;_. _;_) ___ v_4_29_
1 

2 - vrs v45 - v so 

(1
2

1
• i-) (4. _ 4) e1. _ ~) (4~=-3>- (y. --}) (4. -2) u1. _ ~) (4. -1) D 
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m=+~ 
-2 

(
19_5_)_ 

2' 2 

(
17 _Q__) 
2' 2 

( !~ _Q__) 
2' 2 

(
13 _Q__) 
2' 2 

(11 _Q__) 
2' 2 

( ~' ~) 

( ~' ~) 

(f. f) 

(11 7) (11 9) \ (1111) 
_ 2 · -z- c 4 :_~ _____ Jr· ?--~~--=-~-~-2 • -z c

4. -- 2
) 

·---

v275- v« v2- eg __ 7_) 
2' 2 

70 47 v19s- -e;. -+) 

v/I6go V6250 Vl375 e-5 _]_) 
2' 2 

-V2940 V9375 vs256 -(13 __ L) 
2' 2 

-vn6 V24 V1188 (11 _]_) 
2' 2 

0 -V54 v132 -(~.--}) 

V108 -v1os V66 (1_ __ L) 
2' 2 

----------

(121, - ~) (4, O) (121, - ~) (4, 1) (121, _121) (4, 2) 

D et.-t)c4,4) Ut.-+)(4,3) Ut·+)c4.2) _ei.t)c4.1) 

v25194 · V165 V1848 

V33592-

V51051 

vi9448 

v6oo6 

V1116 

-Vi680 

-v/5488 

Vl7l5 

-V28o 

-V8214 

-V490 

19 

v646s v924o 

..;_v/6804 V3o 

-v2Io -Vl0092 

V35oo -v2 

-v252 v1oo6 

-v126- -v5 

9 -v7o V429[ v2o -V56 

V1716 I - vs V35 - v9o V175-

/J-I (121. ~ )c4, -4) (12
1
, { )c4, -3) Ul·- ~ )c4, -2) (-IJ, -~-)c4. --1) 

(~\ t) (4, o) (\l.-}) (4, -1) (~l. t) (4, -2) Ul· ~} )~~~ 2 -

V5775 V154o V154 2 "(19 -~) 
2' 2 

V7500 v7605 vl682 v77 -(17 -~) 
2' 2 

-v3o V11552 V8405 (15 -~) 
2' 2 

-v/3380 V363- v5o7o vifs5 -(13 -2) 
2' 2 

-13 -v/540 vf014 v924- (11 -2) 
2' 2 

v2oo- -v21o- v/12 -(~.-~) 

v2a 0 -v42 vl32- (]_ -~) 
2, 2 

-V280 v/378 -v42o- tl33o [ -( ~, -{-) 

(11 5) 2' -2 (4,0) (11 7) -2, -2- (4, 1) Ci·· --~) (4, 2) 
-,-eo-c-21,-----=-cl21c-c-) c 4, 3) ,------ -------
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m+=l_ 
I (11 5) Ill 3) Cf· -1-)c4• 2) 

- 2 
D - -- -- ( 4 4) \--- - -- ( 4 3) 

2' 2 I 

0 

2' 2 ' 
(!Q 1_) 

---···--------~~----~~-----~------- --- ·----~---

2' 2 t/75582 t/165- 112646 1112936 .. 

(I], 1) ( 4, 1? --

1125872-

(17 -~) 
2' 2 v369sT2 -117686 -11607so -1199-372-

es 1_) 
2' 2 v76Ki65 1165856 112tYi6·s-4 1125410 - 11fo752o 

(!l {-) vs75T6o -11115616 -11rrs934 1174060 

(11 1_) 
2' 2 

116-6-66 11i7T5 0 -11896 

( ~' ~) 115I4s -111286 v605 112 -23 

(i-.{-) vf2t'f7 1li6cr -1l2so 13 -!132 

( ~' ~) 118586 -16 27 -1l1210 

(1_ _3_) 
2' 2 1/495 1 -2 .1110 -1126 

D I(!J. -}) (4, -4) (11 3) -2, T (4, -3) (11 1) 2' 2- (4, -2) 

ill 3) . (11 5) (11 7) ( \ 2-,-2- (4, 0) 2' 2 (4, --1) 2' 2 ,4, -2) (11 9) (11 11) . 2'2 (4, -3) _2_'_2 (4, -4) 
--- ---~---------------------- ----------------------- . -----------·-·-·----------- ------. -- ----~-------

1123ioa··· 11924o 11Tir4o 1188 1 (l~ - ~) 
2' 2 

1l37soo- 1l1oogo6 V43750 69 1188 -e7 _]_) 
2' 2 

-v5766o 11n2s6- 433 114732o- 111546 e5 _]_) 
2' 2 

-11112360 -161 11159414 11143745 11924o - (~~. -{) 

12 -v1000 116o 11i5I2 11231 (11 __ 3_) 
2' 2 

1l1oo -117o -1142o- V1014 11528 ( 9 3) -- -2-, - 2-

-1114 v14o- -11210 1148 11264 (~.-~) 

-111260 V686- -1184 -11270 112640 - ( ~' ---~-) 

1135 -1156 1184 -!1120 11165 (-}, --~) 
-

(11 3) 2' -2 (4, 0) (11 5) 2' -2 (4, 1) (11 7) 2' -2 (4, 2) (11 9) 2' -2 (4, 3) e21. _121) (4. 4) 
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1 
m=±2 

I 
D (11 7) (121, -~-)(4,3) (11 3) (11 1) ! 2' -2 (4,4) 

2' - 2 --~,_:~ _ _]-_'___- Z___(~;_ 1 _~_ ll§-Tr ---- ··--- -------

~ 1 8398 I t/5- vT2o- vs4o- t/2352 2' 2 
I 

(17 )_) 
2' 2 t/92318- -v648 - vs-427 _:_ v24276- -v1323o 

(~1_) 
2' 2 vf2155 V 4Lf8-- v2688 vii34 - v42o-

e3 1_) I v7293o 1 -vs232 - vl6807 14 viTs3o 2' 2 i 

(11 1_) I 

2' 2 vs58 vis9-- vs6 -vf28 0 

( ~' ~) vsss -v240 v10 v7o -11 

( ~' ~) v429 v96 -8 v7 viO 

( ~' ~) v4290 -v432 v722 -v686- v4o5 

( 1_ 1_) 
2' 2 vi65 v3-- -v8 vu -v20 

I 
D ( 11 7) -2,2 (4, -4) ( 11 b) 2'-2 (4,-3) ( 11 3) 2' 2 (4, -2) ( 11 l) -2,2 (4, -1) 

(11 1) 2'2 (4,0) (11 3) 2'2 (4, -1) (11 5) 2' -2 (4, -2) (11 7) 2' -f (4, -3) (11 9) I -2'2 (4, -- 4)1 

v2940 vf6so v42o v4b -(i{-=+) 

v1176 -v22218 v18522 61 -vwo- -(!Z _1_) 
2' 2 

-v2100 v48 v2ss3 v1694 vi4o e5 _1_) 
2' 2 

-v140o - -vwo82 v3362 vf7661 v3360 -u;, --~-) 
v112 -8 -6 vi6s vio5 (E _1_) 

2' 2 

v2o v3s -v140- v3J vl92- -(~-. -+) 
-vso -vw -vi4 -vi2 vi2o-- (~.-~) 

-10 -v7 v252 -v726 v960 -(-}.- ~) 

5 -vis v28 -vu v15 (1__1_) 
2' 2 

(11 1) 2' -2 (4,0) (11 3) 2' -2 (4, 1) (11 5) 2' -2 (4, 2) (11 7) 2' -2 (4, 3) (~1.- ~)(4,4)1 

j'=4 j=6 

m=±9 
D (6,5)(4,4) (6, 6) (4, 3) 

--~--~---

(10, 9) 
vs ___ 

v3 112- (10, -9) 

(9, 9) v5- --v2_ v
13 - (9, -9) 

------ -----

D (6, -5) (4, -4) (6, -6) (4, 3) 
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m=±8 I 

------_I 
(10, 8) 

(9, 8) 

(8, 8) 

m=±7 

------·---

(10, 7) 

(9, 7) 

i 
I 

D 

v95 

1145 

vrn 

T. Shimpuku 

(6, 4) (4, 4) (6, 5) (4, 3) 

--------------- --------~--------------

1133 1148 

- v22 112 

v2s -v77 

(6, 6) (4, 2) 

v'l4 

1121 

1166 
------------------

(10, - 8) 

- (9, -8) 

(8, - 8) 

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

D (6, 3) (4, 4) (6, 4)(4, 3) (6,5)(4,2) (6, 6) (4, 1) 
-------- --- -~ ------~- ------

11285 1155 11132 VE34 1114 
i 

(10, -7) I 

11765 - v33o -1/22 11224 11189 - (9, -7) 

(8, 7) 111368 v42o -v343 -vrr 11594 (8, -7) 

(7, 7) 11408 -1128 v1o5 -11165 viTo - (7, -7) 

D (6, -3) (4, -4) (6, -4) (4, -3) (6, -5) (4, -2) (6, -6)(4, -1) 

m=±6 D (6, 2) (4, 4) (6, 3) (4, 3) (6, 4) (4, 2) 
-~--

(10, 6) 11'4845 11495 111760 V1848 

(9, 6) v'f020 - v'330 v'f65 vn 
(8, 6) 11'1368 V504 -v'63 11246 

(7, 6) 11'2856 -11504 1184-i -11240 

(6, 6) V476 v'14 -v'63 V135 

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

(6, 5) (4, 1) (6, 6) (4, 0) 

v'672 V7o (10, -6) 

v'343 V105 - (9, -6) 

v'165 v'396 (8, -6) 

- v'165 vnoo - (7, -6) 

- v'165 V99 (6, -6) 

(6, -5)(4, -1) (6, -6)(4,0) 

m= ±fi D (6, 1) (4, 4) (6, 2) (4, 3) (6, 3) (4, 2) 

(10, 5) V1938 v99 v'495 vno 
(9, 5) V612 -v132 --Ji165 0 

(8, 5) V9576 v336o V42 - V2187 

(7, 5) 11'37128 -vf5oso V6174 17 

(6, 5) V1428 V140 - v'343 V288 

(5, 5) V546 -117 V35 -v'9o 

D (6, -1) (4, -4) (6, -2) (4, -3) (6, -3)(4, -2) 
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m=±4 

(10, 4) 

(9, 4) 

(8, 4) 

(7, 4) 

(6, 4) 

(5, 4) 

(4, 4) 

m=±3 

(10, 3) 

(9, 3) 

(8, 3) 

(7; 3) 

(6, 3) 

(5, 3) 

(4, 3) 
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(6,4)(4,1) 

v462 

-vm4 
-11-5-

-117935 

-113o 

11150 

(6, 5) (4, 0) 

11io-5 

1114o 

112662 

111650 

-11132 

-11165 

(6,6)(4, -1) 

v7 (10, -5) 

v21 - (9, -5) 

vl320 (8, -5) 

vnooo - (7, -5) 

v495 (6, -5) 

v99 - (5, -5) 
------------------------------------1-----------

D 

v969o 

vs5686 

v62244 

v18564 

vi5708 

v2730 

vn5 

D I 
I 

D 

v9690 

v13260 

v41496 

v408408 

v5236 

v273o 

v2s6o 

(6, -4)(4, -1) 

(6,0)(4,4) 

11231 

-11uo8s 

11176~io 

-115886 

112940 

-11147 

2 

(6,0)(4, -4) 

(6, 4) (4, 0) 

111155 

1124640 

116728 

-116oo 

-113or2 

-vf5 

11180 

(6, -4) (4, 0) 

(6, -1) (4, 4) 

v99 

-v924 

v8232 

- vi234so 

v1372 

-v343 

vs4 

(6, -5) (4, 0) (6, -6) (4, 1) 

(6, 1) (4, 3) 

v1584 

-1125872 

11525o 

11636 

-1l35oo 

11448 

-1121 

(6, -1)(4, -3) 

(6,5)(4,-1) 

11168 

v9464 

1115895 

114125 

11330 

-11264 

-11198 

(6, -5)(4,1) 

(6, 0) (4, 3) 

v924 

-v3564 

v7938 

-v1476 

-v5s8 

v588 

--v2a9 

(6, 2) (4, 2) (6, 3) (4, 1) 

113465 11368o 

-114620 119240 

-118214 -115547 

112178 -49 

23 V882 

11605 11360-

116o -11120 

(6, -2)(4, -2) (6, -3)(4, -1) 

(6, 6) (4, -2) 

111 c1o, -4) 

11756 - (9, -4) 

11297o C8, -4) 

112750 - (7, -4) 

114455 (6, -4) 

11891 - C5, -4) 

11132 (4, -4) 

(6, -6) (4, 2) 

(6, 1) (4, 2) 

112772 

-112112 

-111014 

117569o 

-8 

-v324 

11507 

(6, 2) (4, 1) 

113465 

- vl65 

-117680 

-1146o8 

11845 

v5 

-1/540 

(3, 3) 111716 -2 1121 - v63 v Ho 
-----~-;--1-(6, 1) (4~-=-4)--(6~0)-(4~-;----(6, -~) (4: -2) (6, -2) (4, -1) 
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76 T. Shimpuku 

(6, 3) (4, 0) (6, 4) (4, -1) (6,5)(4, -2) (6, 6)( 4, - 3) 

vl92-5 v462 v42 1 (10, -- 3) 

v33oo v2662 v512 v2i - (9, -3) 

vis-o 101 v58T9 v462 (8, - 3) 

.-v624fo vn33i5 vfo-3i25 vF92so - (7, -3) 

-v324 - v294 vios6 v693 (6, - 3) 

15 -1/486 v66 v693 - (5, -3) 

v3oo -vis -vr9s v924 (4, -3) 

:___v252 v37a - y,f62. v396 - (3, -3) 

------------·· -------

(6, -3) (4, 0) (6, -4) (4, 1) (6, -5) (4, 2) (6, - 6)( 4, 3) 

m=+2 
D (6, -2)(4,4) (6, -1) (4, 3) (6, 0) (4,'2) (6,1)(4,1) 

-~---·-

(10, 2) v12597o v495 v6336 v2ssf2 v44352 

(9, 2) v3-978o -vi32o -1/7986 -v9to2 -v462 

(8, 2) vi369368' vi64640 v3-478o2 v8064 - v23760o 

(7, 2) v4os4os -v98784 - v3o87o v5376o viosoo 

(6, 2) v47124 vi372o -v6-86 -v5os2 v5618 

(5, 2) vs1oo -vf715 v1372 -v84 -22 

(4, 2) v2s66 v240 -v5o7 22 -v1s9 

(3,2) v5-148 -vso 17 -v58s v847 

(2, 2) -vr2st 1 --v--5 -vrs -v35 

D (6, 2)( 4, - 4) (6,1)(4,-3) (6, 0) (4, -2) (6, -1) (4, -1) 

(6, 2) (4, 0) (6, 3) ( 4, -1) (6,4)(4, -2) (6, 5) (4, - 3) (6, 6) (4, -4) 

v34650 vi232o v1848 v96 1 (10, -2) 

v5775 v1o395 v3773 19 v6 - (9, -2) 

- v5o7oo v184815 556 v64757 v1848 (8, -2) 

-1164980 -53 -vs-664o v56595 v3oso - (7, -2) 

11 -v76tYs vfss7 vff3I9 Vl386 (6, ~2) 

v1256 -v36o -v384 vfs48 11'693 - (5, -2) 

0 v210 -v5o4 v198 v5-2s (4, -2) 

-vs96 v63o -v168 -v66 v1584 - (3, -2) 

v7o -v126 v21o -v33o 11'495 
I 

(2, -2) 

. -------··--·----~----

(6, -2) (4, 0) (6, -3) (4, 1) (6, - 4) (4, 2) (6, -5) (4, 3) (6,-6)(4,4) l 
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m=+1 
D (6, -3) (4, 4) (6, -2)(4,3) (6, -1) (4, 2) (6, 0) (4, 1) 

---

(10, 1) v'4T996 vss V990 V5544 v'i2§36 

(9, 1) v'i9890 - v27o - V2535 - v5-376 - V1764 

(8, 1) t/195624 V12ooo V48552 vi5-ato - Vi5756 

(7, 1) vf36136 - V21952 - V24696 V4410 v'1701o 

(6, 1) v'23562 V6U4 V343 - -v-3920 V420 

(5, 1) Vn76 - V315 v7o V32 - V168 

(4, 1) t/2865 V480 - V540 v189 1 

(3, 1) V5148 - V288 V676 - V875 v735 
(2, 1) V128i 3 -V32 v70 - v'120 

D (6, 3) (4, - 4) (6, 2) (4, -3) (6, 1) (4, -2) (6, O) (4, -1) 

(6, 1) (4, 0) (6, 2) (4, -1) (6, 3) (4, -2) (6, 4)(4, -3) (6,5)(4, -4) 

V13866 V6936 V1540 V132 v3 (10, -1) 

v840 v'5T45 V3360 V578 v'22 - (9, -1) 

- V26508 V5046 V48387 V21875 V1540 (8, -1) 

-90 -V13f22 109 V30345 V4620 -(7, -1) 

V2048 - V2809 -V2o8 V5256 V2310 (6, -1) 

V80 vro -v'I85 v84 V231 - (5, -1) 

--t/210 v420 - t/210 -V18 V792 (4, -1) 

- V356 v2B V126 - v75o V1320 - (3, -1) 

vfi5 - v'224 V252 - V24o V165 (2, -1) 

(6, -1) ( 4, 0) (6, -2) (4, 1) (6, -3) (4, 2) (6, -4)(4,3) (6, -5)(4,4) 

m=O 
D (6, -4) (4, 4) (6, -3) (4, 3) (6, -2) (4, 2) (6, -1) (4, 1) 

(10, 0) V8398 -v-3- v8o V630 V2016 

(9, 0) v4862 -v22 - t/330 - V1155 - V924 

(8, 0) -t/5434 vr4o v'io29 -t/1014 -v3o 

(7, 0) -t/4862 - v'425 - V1183 -V18 V810 

(6, 0) -t11122 v210 v'126 -11 -v2o 

(5, 0) V78 -v21 0 ViO -rs 
(4, 0) v'286 v72 -v'3o 0 v'21 

(3, 0) v'858 - v'120 V162 - v'112 V35 

c2, o) 1 

v4-29 V15 -6 V56 -v7o 
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j'=9/2 

m=+17 
-2 

eg 17) 
2' 2 

(17 17) 
2' 2 

m=+15 
-2 

(!~ 15) 
2' 2 

(17 15) 
2' 2 

(15 15) 

2· i I 

m=+13 
-21 

D I 
---------- --- 1--

(19 !~)I 
2' 2 

t/323-

(!1 13) 
2' 2 

t/646-

(15 13)1 
\ 2' 2 . I 

vs5 

T. Shimpuku 

(6, 0) (4, 0) (6, 1)( 4, -1) (6, 2) (4, -2) (6,3)(4, -3) (6,4)(4, -4) 

v294o -v2o16 v63o -t/86 v3 

0 v924 Vl155 V330 v22 

-v1oos -v3o v1014 -v'1029 v.f4o 

0 -vs10 v1s vns3 v4~m 

V168 -v2o -11 -v'126 v210 

0 v8 -v1o 0 v21 

-v4o -v'21 0 -v3o v72 

0 -v35 v112 --v'162 v126 

v75 ~-vro V56 -6 vi5 

j=5 

D (5, 4) ( ~' ~) (5, 5) ( ~' ; ) 

vi9 vw 3 eg _17) 
2' 2 

v19 . -3 v10 -(17 _17) 
2' 2 

D (5, - 4) ( ~' - ~ ) (5, -5) ( ~' - ; ) 

D (5, 3) ( ~' ~) (5, 4) ( ~ '+) (5, 5) ( ~' ~) 
V19 vs -vw 2 eg _15) 

2' 2 

-v3-23 --v'162 1 -v'16o- -(17 _15) 
2' 2 

vi7 2 --vs vs (15 _15) 
2' 2 

D (5, - 3) ( ~ ' - ~ ) (5, -4) ( ~' -;) (5, -5) ( ~' - ~) 

1~5, 2) ( ~ ' i-) (5, 3) ( ~' ; ) (5, 4)( {-. ~) (5, 5) ( -}. ~ ) 

v2a 
[ ___ _ 

v4D vf35 -v12o (19 -l~) 
2' 2 

-v243 --v'72 11 V21o -(17 _13) 
2' 2 

v32 -vf2 --v6 V35 I (1;, _123) 

(!l~~)~li -vrro-- --v21 v56 -v63 v3o [-(\~.-!{) 
--- - - -- ;-- --lc5~---2)-( ~~-=-~-)-c-5.-=-;) ( -f---i~)-c5.--=4)-Cf-----:i::-c-)-c5-. -s)T~;-=_i-)1 ____ _ 
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m=+!l: 
-2 

D (5,1) ( ~' ~) (5, 2) ( ·~ ' ; ) (5, 3) ( ~' ~) 

(19 11) 
2' 2 

v646 v35 v1so v210 

(17 11) 
2' 2 

v3230 -v756 -vs67 v1s 

(15 11) 
2' 2 

vs5 v32 0 -v2I 

(13 11) 
2' 2 

v2210 -v5ss v525 -vu 

(11 11) v13o 
2' 2 

3 -v28 I v42 

D (5, -1) ( ~' - ~ ) (5, - 2) ( ~ ' - ; ) (5, - 3) ( ~ • - ~ ) 

(5, 4) ( ~' ~) (5, 5) ( ~' ~) 

v14o v21 (19 _11) 
2' 2 

v1o29 v560 -(17 _11) 
2' 2 

v2 v30 (15 _11) 
2' 2 

-v363 v12o -(!~ _11) 
2' 2 

-6 v15 (11 _11) 
2' 2 

(5, - 4) ( ~. - ~ ) (5, - 5) ( ~. - +) 

m=+JL 

I (5, 0) ( ~' ~) (5, 1) ( ~' ; ) (5, 2) ( ~' ~) -2 
D 

u_Q ..?L) 
2' 2 

v646 vi4 v105 v246 

(17 _Q_) 
2' 2 

v82so -v4o5 - v1o14 -v16s 

(15 _Q_) 
2' 2 

vno5 v320 v96 -v16s 

(13 _Q_) 
2' 2 

v2210 -v735 v98 v224 

(11 _Q_) 
2' 2 

v1430 v210 -19 vn2 

( ~' ~) v143 -v6 v2o -v35 

D (5, 0) ( ~ ' - ~ ) (5, -1) ( ~ ' - ; ) (5, - 2) ( ~ ' - ~ ) 
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80 T. Shimpuku 

(5, 3)( ~-, ~) (5, 4) ( ~' ~) (5, 5) ( ~ ' - ~ ) 
~------~---

v2To v7o v-i c9 _2_) 
2' 2 

v432 31 v25o - (~f, ---~) 

-v75 14 v250 (15 _2_) 
2' 2 

-20 -vs v750 -e3 _2_) 
2' 2 

v1s -v294 v375 (11 _2_) 
2' 2 

v4o -v3o vi2 -(-~~~l)_ 
(5, -3)(~-,- ~) (5, - 4) ( ~' - ~) (5, - 5) ( ~ ' +) 

m=+l__ 

(5, -1) ( ~ ' ~ ) (5, 0) ( ~' ~) (5, 1) ( t ~) (5, 2) ( ~' ~) 
-2 

D 
----·---~- ---

(~ l) 
2' 2 

v646 v-5 v54 v1s6 v24o 

e7 1__) 
2 ' 2 

vB398 -v486 -v22o5 -vfs36 vn 

(l?. 1__) 
2' 2 

v7i35 v14oo v16so -v1126 -vis12 

(1~ l) 
2' 2 

v24-3io - v735o -v245 114704 -l/288 

(ll _7_) 
2' 2 

v2s6 9 -voo -2 v:w 

( ~, ~)I v42-9 -vw v98 -v6o v5 

__ (},_~) __ v4~~---~r2 -v4o v75 -10 

I D I (5, 1) ( ~-, - ~ ) (5, 0) ( l· :___ ~ ) (5, -1) ( ~ ' - -~-) (5, - 2 )r~.- -rr 

---~~3J· -}) (5, 4)( ~' -}) (5, 5) ( ~' ~) 
--------

vf35 v3o v-2 (1J, --~-) 
v2178 41 v240 -c;. -+) 

v42 v21oo v875 e~.- ~) 
- V/3698 45 v6ooo -(!l,-}) 

-v27 -v6 voo eJ. -1) 
v2o -voo v96 _(2__]_) 

\ 2' 2 I 

10 -v72 v3o (1__ _1__) 
2' 2 ---~---·--------···------~- ·---------

(5, -4)(-}.}) (5, -5)(~,{) 
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5 

~ =~- 2 -[' ~-~- /
1 

C5, - 2) ( ~, t) (5, -1) ( ~-' =--; )'---_C5_, o_) ('-"'~-' =--~ )'-.___C_5,_1)__,_(~ =--~ '_,~~)_ 
(
19 __§_): v83981 v'26 v'3i5 v'i5f2 v2946 
2' 2 ! ' 

(17 _§_)I vs39s
1 

- v1s§ - vi452 - v225o 
2, 2 1 

-v252 

(1 2 ~, ~)I 11'2431 v224 v648 v6o 

(
13 _§_)1 v;n-;62 -v1o29 -v5ss v49o 
2' 2 

-v378 

v252 

( 1 },-~) v'858 11'252 -1 -11'120 

( -~-, ~ )[ v'a5s! - v'2io v12o -1 

(;, ~)I 11'429 v48 -vs4 vro 

-v1o 

-5 

I 

( ~, ~ )l vs5sll - v1B v56 

---~---;--- (5, 2)( ~'- ~) (5, 1)( ~'-;) 
-vio5 vi56 

(5, 0) ( ~ ' - ~~ ) (5, -1) ( ~ ' - ~ ) 

(5, 2) ( ~ '+) (5, 3) ( ~' -t) (5, 4) ( ~' - ~ ) (5, 5) ( ~ ' - ~ ) 

v'2:J2o v94T) vi4o v6 (19 _ _§_) 
2' 2 

11'1014 v2304 v867 vro -(17 _ _§_) 
2' 2 

-12 v'294 v'578 v105 e5 __ !2_) 
2' 2 

-11'726 -8 v'i083 V63o -(~ _ _§_) 
2' 2 

-vs- -v147 6 v2fo (11 _ __§_) 
2' . 2 

v'i35 -v4o -vw -v:as2 - ( ~ '·- ~) 

0 v2a -v84 voo (1- _ __§_) 
2' 2 

-11'175 vr6-s -vi26 v6o -(_§_ _ _§_) 
2' 2 

--~-~---~--··· ---

(5, - 2) ( ~' - ~ ) (5, - 3) ( ~, ~ ) (5, - 4) ( ~ ' t) (5, - 5) ( ~ ' ~ ) 
I 
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D 
- I - -r 
(L~ l_ )' tls398 

2, 2 i I 

(lZ -~) tl92378! 
2' 2 

i 

(
15 l_) 
2' 2 

(13 _:i_)' 
2' 2 

(
!___1 l_)l 
2' 2 I 

( ~, ~)I 
( ~. ~)I 
( ~' t )i 

I 

(f,-~-)1 

ti12T55! 

I 

tl7293ol 

v85s 

v'4290I 

t/1651 

D--l 

T. Shimpuku 

(9 9) h (9 7) 
(5, - 3) T' 2 _ ~d, -=~? T' T (5, -~-~?_{l , -t) (9 3) 

(5, 0) \2-, ·z-
v -5 tli20 tl84o v2352 

- tiEf-48 -vs427 - v24276 - tl13236 

v4:-rs v26ss vi73-4 -v42o 

- tl8232 -v16so7 14 vi1s3o 

v189 v56 -v12s 0 

-v24o vw -vro -11 

voo -8 v7 vw 

-v432 v122 -v6s6 v4o5 

v3 -vs -vu -vw 

(5, 3)(-~,- ~) (5, 2) (~ :-= ; ) (5, 1) ( ~ ' -' ~ ) (5, 0) ( ~ ' - ~ ) 

(5,1)(~·.+-'=--)'------_C5,_2)(-t·- -~) (5,3)(-~, -f) (5,4)(f, -t) (5,5)(%, -f) I 
v294o tll680 v42o 

vii76 v222is vis522 

-v2Ioo v48 v2s83 

- v1400 - v1oos2 v3362 

vn2 -8 -6 

v35 -v14o 

-v50 v56 -viA 

-10 --vl7 v252 

tl-46 

61 vDro 

v1694 v14o 

v17661 v336o 

vi6s v1o5 

v3o v192 

-vf2 v126 

-vn6 v96-o 

(19 --1-) 
2' 2 

-(1;, --~) 

(!2~' - ~) 

-(lj,-J) 

(l! _l_) 
2' 2 

-(~.-~) 

(~.-~) 

-(~,-~) 
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m~±t D I 

(!i, ~) v923i8 I 

(!J. ~ l] v'461890 

(l.Q 1..) 1 

vEnss 
2' 2 

(
13 1..) v7293o 
2' 2 

(
11 1..) 
2' 2 

( ~' ~) 

( ~' ~) 

( ~' ~) 

( ~' ~) 

( ~' ~) -. -1 
(5, 1) 

(f. -t) 
v2646o 

-vsss 

4 

-vs12 

(5, -1) 

( ~' ~) 

(5, -4) (5, -3) (5, -2) (5, -1) (5, 0) 

( i-, ~ )._...._._..C( ~ ' ~ ) (
_Q_ _Q_) 
2' 2_ ( ~ ' 2=--c.

3 

) __ (~·-ll_ 
vlo v4os v432o vf764o v:ni52 

-27 -1188752 - viT2a96 -11ss2o 

40 

-v3oa7 - v1nso -v41f6 

-v12s 

-v1so -v40 -vw -6 

-v32 -vioa 17 

-vgn v6oo -11 

-5 -.111s 

-1 112 -v3 2 -vs 
(5, 4) (5, 3) (5, 2) (5,1) (5, 0) 

(
_Q_ _ _Q_) 
2' 2 (

_Q_ _]__) 
2' 2 (

_Q_ _ _§_) 
2' 2 (~.-~) (

_Q_ _1..) 
2' 2 

(5, 2) (5, 3) (5, 4) (5, 5) 

( ~ ' - =-.c~ ) _ ___,(-=-~ _' -----=-}"-'--) _ __,_,( ~ ' - ~~) _ _,_( ~=--' _- -=-~ '---) -1--:---

vlooso v1620 vgo 1 (19 -l) 

vi4oo 

-30 

-v672 

-v35 

0 

-v7 
(5, -2) 

( ~' ~) 

53 

vroa 

-v33a 

- v'2T6 

2 

(5, -3) 

( ~' ~) 

71 

vroT4 

12 

-v'f2 

-viB 

-3 

(5, -4) 

( ~' ~) 

v'io 

(5, -5) 

( ~' ~) 

2' 2 

- (17 _ _!_) 
2' 2 

( 15 -l) 
2' 2 

- (13 _ _!_) 
2' 2 

(
11 _ _!_) 
2' 2 

-(~.-~) 

(~.-~) 

-(~.-~) 

(~.-~) 

-(~.-~) 

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/p
tp

s
/a

rtic
le

/d
o
i/1

0
.1

1
4
3
/P

T
P

S
.1

3
.1

/1
8
6
2
1
1
6
 b

y
 g

u
e
s
t o

n
 2

0
 A

u
g
u
s
t 2

0
2
2



84 T Shimpuku 
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vruo 
v2860 

v1o296 

vl287 

v693o 

v5145 

v5o46 

- v13i22 

-53 

vw 

v420 

vw 

-v224 

vi2o96 
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( ~' ~.) v286 v3- -vl4 v35 

D (6, 0) ( ~ ' - ~ ) (6, -1) Ct· -_i-) (6, - 2) ( ~' - ~ ) 

(6, 3) ( ~' ~) (6, 4) ( ~-. ~ ) (6,5)(-~-. --~-) (6,6)(~.--})1 

v3oso v1386 . 11'252 ' 
~14 ---1 (21 _ _Q_) 

2' 2 

vno v385o v2o23 - v224 -cg _j!_) 
2' 2 

--v1so 8 v352 v99 (17 _5}_) 
2' 2 

-171 -v369so v68750 vssooo -(15 _ _Q_) 
2' 2 

22 -v12o 0 V1375 e3 _ _Q_) 
2' 2 

v2430 vr5o - v5577 v9504 --(E _ _Q_) 
2' 2 

-v6o v75 -v66 v33 (~.--~-) 
·-------~~~--~--

(6, -3)( ~'- ~) (6, -4)(i-· -+) (6,-5)(~. ~) (6,-6)(~.-~) 
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92 T. Shimpuku 

m=+1_ 
I (6, -1) ( ~ , ~ ) (6, 0) ( ~, ~) (6, 1) (~--, ~ ) (6,~~-(~, ~ L ' ::- 2 D 
I' 

f1--7l- ----·----~~ 
----~---·-

v's23o v22 -v2s1 11'792 vl155 2' 2 

c9 ]_) 
2' 2 Vl938 -v99 - V462 -v396 0 

(17 ]_) 
2' 2 -vas9ao v13608 v19044 - V168 -1h6245 

(15 1_) 
2' 2 11'440895 -v'l234so -v'ff76o 11'76236 v432 

cs 1_) 
2' 2 V48620 V13720 - V2940 -11'2525 vi8o3 

(11 1_) 
2' 2 -vr1o17o - V27783 V35574 - v'i01oa - v192o 

( ~' ~) V858 v42 -11 v168 - 11'125 

__ (~' ~) V2145 -v'12 v56 - 11'147 v2-so 

D (6, 1) ( ~, - ~ ) (6, 0) ( ~' - ~ ) (6, -1)( ~, - ~) (6, -2)(~,- ~)' 

(9 1} (6, 3) 2' 2 (6, 4)( ~' - ~) (6, 5) ( ~ , - ~ ) (6, 6) ( f· -_ ~J-
vno v2s1 v28 1 (21 _]_) 

2' 2 

vsa5 v462 v126 -vs - (19 _]_) 
2' 2 

- v4BO v16384 v15972 v2079 (17 _]_) 
2' 2 

- v77618 v150o v111375 v3a5oo -(15 _]_) 
2' 2 

- v512 - v6ooo V55oo v9625 e3 _]_) 
2' 2 

v23Bo5 - v2oaa6 - v198 y,f9896 - (11 _]_) 
2' 2 

V30 3 - v1s2 v231 (~ _]_) 
2' 2 

- v42o V504 - v462 V264 -(~,-+) 
(6, -3)(-},- ~) (6,-4)(~.-}) (6, - 5) ( ~, ~) (6, -6) ( ~' ~) 
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General Theory and Numerical Tables of Clebsch-Gordan Coefficients 9.3 

m= +§_ 

~2_1 

(1l ~) I 

D I (6, -2)(-}.f) (6, -1)(-}.f) (6,0)(-}.1-) (6,1)(f.f) 

v'226To v'55 v792 v3696 v7392 

u2~· -}) v 176358 - v39-6o - v2s6ii - v:r62oo - v 8316 

(
E__2_) 
2' 2 v839s6 v756o v'215o4 v3042 - v10404 

(15 -~) 
2 ' 2 

11'96996-9 - vf97568 - 11'123480 v735oo v78030 

(13 -~) 
2 ' 2 

v9724 v2744 o -11'1470 v540 

(
_ll Ji) 
2' 2 v'5I651o - 11'123480 v57967 v1176 - v60492 

(
_!2_ __2_) 
2' 2 

( ~' ~) 

( ~' ~) 

v858 v1o5 - v168 1o - v8 

v 3oo3 3 - v40 vTo5 · - v2IO 

D (6, 2) ( ~ , - ~ ) (6, 1) ( ~, - ~) (6, 0) ( ~, - ~ ) (6, -1) ( ~, - ~ ) 

(6,2)(~. ~) (6,3)(~.-~) (6, 4) ( ~ ' - ~ ) (6, 5) ( ~ ' - ~ ) (6, 6) ( ~ ' - ~ ) 

v6-93o v3o8o v616 v48 1 (21 _ __2_) 
2' 2 

vi3s6o v46585 v24948 v375o v128 -(19 _ __2_) 
2' 2 

-11'7935 v4860 v2o667 v7546 v462 (17 _ _§_) 
2' 2 

- v98568 -11'55778 v'i23210 v195Ei5 v24646 ~(15 _ __2_) 
2' 2 

21 -38 --v-s v231o v77o e3 _ _Q_) 
2' 2 

v'wiso -v'45 -v66564 vs59o2 vss7o4 -(11 _ _§__) 
2' 2 

-v30 v120 -v96 0 v231 (~.-~) 

-11'1680 v420 vs4 - v1782 v4224 -(~.-~) 

v'355 -v5o4 v630 -v66o v495 (~,-{-) 

0. -2)r~ _ ~) (6. -3) (i-· ~) (6,-4)(~.~) (6, -5)(~. ~) (6, -6)(~. ~) 
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94 

m=+_l_ 
-2 

T. Shimpuku 

I D (6, -3)(~, ~) (6, -2)(f,f) (6, -1)(~, ~) (6,0)(~, ~) (6,1)(f,t) 
------------ T-----~- ------- -----

(~, ~)I V~3~3~ V22o v'4455 V2a512 V77616 V99792 

b , -i )I v 176358 - v 1485, - v'16506 - v 44616 - V25872 v 924 

e;, -})I 11~:f2378o 1138880 1126I726 1112736-8 -1123814 -11161448 

(!j, ~ )
1

v4849845 -115-92764 -111053696 111o2oo 11776580 -1131740 

(
1
2
3
' -t )I 1148620 1116976 112744 -116860 -1170 116760 

(
1
2
1
• ~)I v5-1o5lo -v'l38915 -1164512 52' 

( ~, ~) vss8 6 -11112 

c' ~)I Vf5015 

( ~ , ~ )

1

: 1lfso1s 

r;. n
1 

~715 

-111440 112560. -47 

18 -31 - 1l22os 

-1 2 - 11ro v zo - 1135 

(6 3)(_i _ _i) (6 2)(_i -l) (6 1)(_i _ __Q_) (6 o)lj!_ -~_]_\! (6 -1)(:f-_ 1 ). 
' 2' 2 ' 2' 2 ' 2' 21 ' \2' 2 ' 2' 2 

(6,2)(~, -+) (6,3)(~, -t) (6,4)(f,- ~) (6,5)(~,- ~) (6,6)(~,- ~) 

1162_3_76 11i84s-o 112376 11168 1 (2
2

1. ~ ) 

.1136960 1138560 1110648 29 1112 - e:. ~) 
- 1l10s 11182076 403 112s.f3-2 11594 (1J, ~) 

-11743-424 221 11n29o3o 11445o6o 11f8T86 - (
1
2

5
, ~) 

-41 -114374 11s14s 1l924o v77o (1
2
3
, ~) 

11 4o96o - 11 6s34o - 11168 11122199 1124.94.8 - (1
2

1
. -~-) 

1170 0 - 1196 11132 v 99 ( ~ ' ~ ) 

- 1ls6o 111890 - 1l2o28 11264 113168 - ( ~, ~) 

-111694 v7a6 -v3o - 1166o 114455 
1 

(-~. ~) 

____ vs~ -------=-~84 ----~~2o ________ =-~T65 1122~--=--(_~~-i)__ 
(6, -2)(i-,}) (6, -3)(f,-}) (6, -4)(-},~-) (6, -s)(~. ~) (6, -6)(-~-.-~-) I 
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General Theory and Numerical Tables of Clebsch-Gordan Coefficients 95 

m=+_1_ 
-2 

D 1(6, -4)(-}, ~) (6, -3)(~, ;) (6, -2)(~, ~) (6, -1)(~, ~) (6,0)(~, ~) 
- -~- -~~-

(21 l) 
2' 2 

-vs-8786 -vn v330 v297o vnoss v19404 

(19 l) 
2' 2 

v5-s7s6 -v15o -v2645 - v1152o - v136os -v1176 

e7 l) 
2' 2 v9237s v1458 v135oo v2o535 v504 - v14112 

(15 l) 
2' 2 v~30945 -vf3440 -v542os -v9on v2ss36 v756o 

(13 l) 
2' 2 v24310 v3430 v4116 --v1o29 -v196o v2520 

(11 l) 
2' 2 v14586 -v3402 -v315 v2240 -v384 -v672 

( ~' ~) vB58 15 -v3o -v30 v112 -8 

( ~ '~) v3003 -v576 v4so --v12o --v1 14 

( ~' ~) v15015 v1215 -v211s Y2312 - v16so v735 

( ~. ~)I v715 --vw v27 --v4s -vro -v9o 

D (6,4)(~,- ~) (6,3)(~,-;) (6,2)(~,- ~) (6, l)(i;·, - ~) (6, o)( ~, - ~) 

(6, 1) ( ~, - ~) C6, 2) ( ~, - ~) C6, 3) ( ~, - ~) (6, 4) ( ~, - ; )c6, 5) ( ~, - ~) 

vl6632 v6930 v1320 v99 -v2 
-121 _lr 

2' 2 

v6300 v15120 v1220 v1o14 v33 -(19 _l_) 
2' 2 

-v5376 v7B75 v21666 v6962 v396 
(17 _l_) 

2' 2 

- v3o42o -v6348 v35287 v4116o v4620 -(!{-,- ~) 

v240 -61 vB4 v5670 v1540 (13 -l) 
2' 2 

44 --v24o -v/1260 v2058 v2o19 -(11 -l) 
2' 2 

0 v7o -v12o 3 v'198 (JL _l_) 
2' 2 

-v378 v2so -1130 -12 v792 -(1_ -l) 
2' 2 

--vro -v168 v1152 -v2535 v297o (_9__ -l) 
2' 2 

v1o5 --v112 v10s -v9o v55 -(~.-~) 

(6, -1)(~, ~) (6, -2)(~, ~) (6, -3)(~, ~) (6, -4)(~, ~) (6, -5)(~,-}) 
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96 T. Shimpuku 

.i' =5 

m=±9 

j=5 

D (5, 4) (5, 5) (5, 5) (5, 4) 

(10, 9). v 2- 1 1 (10, -· 9) 

(9, 9) v~f -1 1 - (9, -9) 

D (5, -4) (5, -5) (5, -5) (5, -4) 

m=±8 

D (5, 3) (5, 5) (5, 4) (5, 4) (5, 5) (5, 3) 

(10, 8) vss 3 v2o 3 (10, -8) 

. (9, 8) v2 -1 0 - (9, -8) 

(8, 8) vr9 v5 -3 v5 (8, -8) 
---------

D (5, -3) (5, -5) (5, -4) (5, -4) (5, -5) (5, -3) 

m=±7 

D (5, 2) (5, 5) (5, 3) (5, 4) (5, 4) (5, 3) (5, 5) (5, 2) 

(10, 7) V38 2 vf5 v15 2 (10, -7) 

(9, 7) V34 -v12 -v5 v5 vi2 - (9, -7) 

(8, 7) v38 vi5 -2 -2 vi5 (8, -7) 

(7, 7) V34 -v5 vi2 -v12 -v-5 - (7, -7) 

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

m=±6 

D (5, 1) (5, 5) (5, 2) (5, 4) (5, 3) (5, 3) 

(10, 6) v323 vu v86 V135 

(9,6) v34 -v-r -vio 0 

(8,6) v19o v7o 1 -v4s 

(7, 6) v34 -vio v-r 0 

(6, 6) v11o vm -v42 v56 
D (5, -1) (5, - 5) (5, -2) (5, - 4) (5, -3) (5, -3) 

(5, 4) (5, 2) (5, 5) (5, 1) 

v86 vn (10. -6) 

v10 -v-r - (9. -6) 

1 v1o (8, -6) 

-v-r vro - (7, -6) 

-v42 vi5 (6, -6) 
-·-- -~---~---

(5, -4)(5, -2) (5, - 5) (5, -1) 
I 
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General Theory and Numerical Tables of Clcbsch-Gordan Coefficients 97 

m=±5 
D (5, 0) (5, 5) (5, 1) (5, 4) (5, 2) (5, 3) 

(10, 5) vl292 v2I -vr75 v45o 

(9, 5) v68 --vrr --v21 -V6 

(8, 5) v190 v5o v24 -v21 

(7, 5) v442 -v15o v8 v63 

(6, 5) v340 v75 -9 v14 

(5, 5) v52 -v3 3 --v14 

D (5, 0) (5, - 5) (5, '-1) (5, - 4) (5, -2) (5, -3) 

(5, 3) (5, 2) (5, 4) (5, 1) (5, 5) (5, 0) 

v450 v175 v21 (10, -5) 

v6 v21 v7 - (9, -5) 

--v21 v24 -vto (8, -5) 

;_v63 --va v15o - (7, -5) 

v14 -9 v75 (6, -5) 

v14 -3 v3 - (5, -5) 

(5, -3) (5, -2) (5, - 4) (5, -1) . (5, -5) (5, O) 

m=±4 D (5, -1)(5, 5) (5, 0) (5, 4) (5, 1) (5, 3) 

(10, 4) v1292 v7 v84 v315 

(9, 4) v68 -v3 -4 -v15 

(8, 4) v2470 v375 v6o5 -V3 

(7, 4) 1/442 --v125 -v15 9 

(6, 4) v3740 · vi125 --v24o -13 

(5, 4) v52 -3 v12 --v5 

(4, 4) v143 -v·6 --vrs v3o 

D (5, 1) (5, - 5) (5, O) (5, - 4) (5, -1) (5, -3) 

(5, 2) (5, .2) (5,. 3) (5,1) (5, 4) (5, O) (5, 5) '(5, -1) 

v480 v315 v84 v7 (10~ -4) 

0 v15 4 v3 - (9, -4) 

-v5o4 -v3 v6o5 v375 (8, -4) 

0 -9 v15 vl25 -: (7, -4) 

v672 -13 -11'2~16 v1125 (6, --:- 4} 

0 v5 --v12 3 - (5, -4) 

-v35 v3o -vis v6 (4, -4) 
----~-----

(5, -2)(5, -2) (5, -3) (5, -1) (5, - 4) (5, 0) (5, - 5) (5, 1) 
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98 T. Shimpuku 

m=+3 

D 1-(~,__=2) (5, 5) (5, -1) (5, 4) (5, 0) (5, 3) (5, 1) (5, 2) 
---- -·-----~--~-- ---------·-·-

(10, 3) v1292 v'2 v 35 v'189 v426 

(9, 3) v884 - t/14 - tli25 -v243 -v6o 

(8, 3) v494 v35 v12s v3o -1154 

(7, 3) v4862 - v'875 - v'soo v210 v486 

(6, 3) v'748 t/210 v3 --v125 6 

(5, 3) v312 -v84 v3o 112 -v4o 

(4, 3) v286 v42 -v6o 6 -v5 

(3, 3) v858 -v36 v84 -vl4o v175 

D (5, 2) (5, - 5) (5, 1) (5, - 4) (5, 0) (5, - 3) (5, -1) (5, -2) 

(5, 2) (5, 1) (5, 3) (5, 0) (5, 4) (5, -1) (5, 5) (5, - 2) 

v420 v189 v35 -v'2 (10, -3) 

v6o v243 v125 V14 - (9, -3) 

-V54 v3o v12s V35 (8, -3) 

-v486 -v21o v8oo vs75 - (7, -3) 

6 -v12s v/3 v210 (6, -3) 

v4o --v'2 -vso . v84 .- (5, -3) 

-v5 6 -v6o v42 (4, -3) 

-v175 v140 vB4 v3o - (3, -3) 

(5, -2) (5, -1) (5, - 3) (5, 0) (5, - 4) (5, 1) (5, - 5) (5, 2) 

m=±2 

D (5, - 3) (5, 5) (5, - 2) (5, 4) (5, -1) (5, 3) (5, 0) (5, 2) 

(10, 2) v839B v3 vso v63o -v'2o16 

(9, 2) v442 -112 -v36 --v1o5 -vs4 

(8, 2) v5434 vi4o v1o29 v/1014 --v'so 

(7,2) v4862 -1142o --vna3 -v18 v810 

(6, 2) v1122 v210 vl26 -11 --v'20 

(5, 2) v78 -1121 0 VlO --va 
(4, 2) v286 V72 -v'3o 0 v21 

(3,2) v858 -11'120 v162 --vn2 vs5 

(2, 2) v429 v15 -6 v56 -v7o 

D (5, 3) (5, - 5) (5, 2) (5, - 4) (5, 1) (5, -3) (5, 0)(5, -2) 
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m=±1 
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(5, 1) (5, 1) 

v294o 

0 

-v1008 

0 

v168 

0 

-v4o 

0 

v75 

(5, 2) (5, 0) (5, 3) (5, -1) (5, 4) (5, - 2) (5, 5) (5, - 3) 

v2o16 

vs4 

-v3o 

-v~no 

-v2o 

va 
v21 

-v35 

-vio 

v636 

vio5 

v1014 

vw 
-11 

-vlO 
0 

v112 

vs6 

vao 
v3o 

v1o29 

vn83 

v126 

0 

-v3o 

-v162 

-6 

vs 
-v2 

v14o 

v42o 

v210 

v21 

v72 

v120 

v15 

(5, -1) (5, -1) (5, - 2) (5, 0) (5, - 3) (5, 1) (5, - 4) (5, 2) (5, - 5) (5, 3) 

(10, - 2) 

- (9, -2) 

(8, - 2) 

- (7, -2) 

(6; -2) 

- (5, -2) 

(4, -2) 

- (3, -2) 

(2, -2) 

D (5, - 4) (5, 5) (5, - 3) (5, 4) (5, - 2) (5, 3) (5, -1) (5, 2) (5, 0) (5, 1) -----1--- l-~---''--'---''---'--_____o_'-'--~~=-<-~----=~-'---'-------''--'--~--'--'---"--------''-'--'---C~~-

(10, 1) v16796 1 v 45 v540 v252o v5292 

(8, 1) 

(7, 1) 

(6, 1) 

(5, 1) 

( 4, 1) 

v27Iro 

v4862 

vi1220 

~~!:I 

-3 -v245 -v15oo --v252o -v588 

v18o v2704 v6627 v1134 -v2940 

-vH3 -v1008 -v525 v338 V420 

v945 v2s41 -v28 -v1536 v56o 

-v21 -v15 v2o o -4 

vn o -vw 
C3, 1) v429ol -vfo8o v384 -v-i 

v35 
-vi89 

.-v6 

v490 

v5 

-v15 

c2. 1) va5s 
1

l vf35 - vi47 10 

c1, 1) I vno - v-5- 3 - vi2 

. ---v-1Cs:~C5.-=-~-) -(5-, 3-)-(5-, ---4)-(-5, 2) (5-, ---3-) -(5-, 1-)-(5-, ---2-) -(5-, o-)-(5-, ---1)-

-v42 
v14 

(5, 1) (5, 0) (5,_.?)__(_5, -1) (5, 3) (5, - 2) (5, 4) (5, - 3) (5, 5) (5, - 4) 

v5292 v2520 v5tfo v45 1 (10, -1) 

v588 v2520 v15oo v245 3 - (9, -1) 

-v2940 vl134 v6627 v2704 v1so (8, -1) 

-v420 -v338 v525 vwo8 v14o - (7, -1) 

v56o - v1536 -v2s v2541 v945 (6, -1) 

4 0 -v2o v15 v27 - (5, -1) 

-v6 v35 -v3o 0 vn (4, -1) 

-v49o vis9 v2 -v3s4 v1o8o - (3, -1) 

v-5 -v42 10 -vf47 vi35 (2, -1) 

~/15 -vr4 v12 -3 v5 - (1, -1) 

(5, -5) (5, 4) I 
---··----

(5, -1) (5, 0) (5, - 2) (5, 1) (5, - 3) (5, 2) (5, - 4) (5, 3) 
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100 T. Shimpuku 

m ~ 0 I 
D (5, - 5) (5, 5) (5, - 4) (5, 4) (5, -3)(5, 3) (5,·- 2) (5, 2) (5, -1) (5, 1) I 

I 

I··-~ ····---··--------- ------------- --- -----------------

(10 0) 11'184756 10 45 120 210 

(9,0) t/9724 -1 -8 -27 -48 -42 

. (8, 0) t/27170 5 31 73 68 -14 

(7, 0) V4862 . -5 23 -33 -2 28 

(6, 0) v1122o 15 48 29 -36 -12 

(5, 0) v624 -6 -12 2 8 -8 

(4, 0) v286 6 6 -6 1 4 

(3, 0) v429o -30 -6 22 -23 14 

(2, 0) v858 15 -6 -1 6 -9 

(1, 0) vuo -5 4 -3 2 -1 

co. 0) 1 vn 1 -1 1 -1 1 

(5, 0) (5, 0) (5, 1) (5, -1) (5, 2) (5, - 2) (5, 3) (5, - 3) (5, 4) (5, - 4) (5, 5) (5, - 5) 

252 210 120 45 10 1 

0 42 48 27 8 1 

-70 -14 68 73 31 5 

0 -28 2 33 -23 5 

40 -12 -36 29 48 15 

0 8 -8 -2 B 6 

-6 4 1 -6 6 6 

0 -14 23 -22 6 30 

10 -9 6 -1 -6 15 

0 1 -2 3 -4 5 

-1 1 -1 1 -1 1 

j'=5 j=ll/2 

D (12\11~5~~~-~-~~(121' ~f) (5, 4) 

vu vlo (?1 -l~) 
2' 2 

-v110 vlT -(19 __ _!_~) 
2' 2 

D (1i· -l)c5,--5) Ci·- ~1 )c5. -4) 
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- +lJ 

(!J-) 121 )'c5, 3) 

m- --- i 
D - _(121'; ~) (5, 5) J!J-, ~) (5, 4) 

----------
(?-~ E) 

2' 2 
v4-2 vn v22 3 ' (~ _lZ) 

2' . 2 

(!~ 17) 
2' 2 

v39_9_ ~v20o 1 
--

v19s :__ (!11 _:_ 1 7 ) 
2' 2 

(E 11) v'3-8 3 -vis vn (¥. ~lJ) 2' 2 
~---- -~-- ---- ------------- -----.,----~---

D (11 7) 2' -2 (5, -5) (11 9) 2' -2 (5, -4) (~1. ~1i )c5, -3) 

(
21 15) ';---·1 -2-,-2 v 266 

I 

v33 
(

21 _II?)-
2, 2 

v99 

(
19 l.Q)Iv133-
2' 2 i 

-vr5 
-e2

9
• _!2§) 

-v9o- -7 
•· - I . 

(E 
15)l v64_ 6 2' 2 

(
15, l~).v323-: - -v 40 v1os --v12o v55 2 . 2 I I 

-~. ---~-- ---l(ll 5) (ll 7) (ll 9) - (11 11) D I 2' -2 (5, -5) 2' -2 (5, -4) 2' -2 (5, -3) 2' -2 (5, -2) 

(E -l~) 
2' 2 

-(15 __ !~) 
----~--~----~~--~--~~·~~~-----1 2' 2 

m=+l3 . -
-2 

D (11 3) (ll 5) -(ll 7) 2' 2 (5, 5) 2'2 (5, 4) 2'2 (5,3) ----- --~----

(21 13) 
2' 2 

v399 -v22 -vno v165 

(!.2 13) 
2' 2 

v6783 -40 -vf8o5 v3o 

(17 13) 
2' 2 

v646 v243 .0 -vu;·o 

(15 I~) 
2' 2 

V4845 -v12so 34 -v24 

(13 13) 
2' 2 

v5Io- v35 - 0'112 -vws 
------

D (ll 3' 2-, -2)(5, -5) (11 5) -z· -2 C5, -4) (ll 7) 2' -2 (5, -3) 

(ll 9) 2' -i (5, 2) (Ii, 121 }c5, 1) 

vss v14 . (21 _13) 
2' 2 

46 v12s2 -(19 -1-~) 
2' 2 

v12 v231- e7 _13) 
2' 2 

-vs45 v1540 --(I~~. _1;) 

- v14o v55 (~\-~_!}) 
(1

2
1
• --~- )c5, -2) e2r. -\1 )cs. ~!)"-

--
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102 T. Shimpuku 

m=+11 
(11 1) (11 3) (11 5) -2 D 2'2 (5,5) 2' 2 (5, 4) 2'2 (5,3) 

------~ 

(21 11) 
2' 2 v'6783 -11154 V1100 v'2475 

eg 11) 
2' 2 :v'27132 - v'35oo - v's-4Io -v'1440 

(17 11) 
2' 2 

v'646 v'i89 v'54 --v96 

(15 11) 
2' 2 

v 4845. -40 1/224 v'504 

(13 11) 
2' 2 v'663o 35 - v'l694 v'504 

(11 11) 
2' 2 

v' 442 -v'l8 v'63 - v'112 

D (11 1) -2, -2 (5, -5) (11 3) -2' -2 (5, -4) (11 5) 2' -2 (5, -3) 

(11 7) 2'2 (5, 2) (1}. ~)(5,1) (1i,!l)c5,o) 

v'22oo v'710 v84 (21 _11) 
2' 2 

v'33-80 v'8092 v'2310 -(19 _11) 
2' 2 

-v'48 v'f65 v'i54 (17 _11) 
2' 2 

-v'847 -v'20 v'i650 -(15 _11) 
2' 2 

v'112 -111445 vl65o (13 _11) 
2' 2 

v'126 -v'§O v'33 - (11 _11) 
-- 2' 2 

cl 7) 2' -2 (5, -2) (11 9) 2' -2 (5, -1) (li· _1i)c5,o) 

m-=+~l -2 
D (~. -+)(5,5) (11 1) 2'2 (5,4) (11 3) 2' -2 (5, 3) (11 5) 2'2 (5, 2) 

(~-!- 9) 
2' 2 l/9014 v'71 v'no v'2475 v'33oo 

(19 9) ~-- -v'560 -v'2366 -vi62o v6o 
2'2 9044 

I e7 9 )I v ___ v'486 v'540 -v42 -v5o4 
2-,2- . 2584 

(~, ~) v'20995 -80 -vl6o- v' 1032 -v189 

e3 9)1 _· 35 -v49o -v'63 -~/756 

2'2 f v'~420 
(11 9) v'- -36 v'22so -v'l372 v'84 
2'2 9724 

(9 9' 
~· z) v':Ct44 v3o -vros v'210 -v2ao 

D (11 1) 
2 ,2 /5, -5) (11 1) 

2
, -

2 
(5, -4) (11 3) 

2
,-

2 
(5, -3) (11 5) 2' -2 (5, -2) 
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General Theory and Numerical Tables of Clebsch-Gordan Coefficients 103 

(11 2) (h 1) __ 2' 2 u, 
(11 9) 2'2 (5,0) _(~2\ lj) (5, -1) 

v'f925 v462 v'3~5 

v2240 v1s9o v3oa·-

v6 26 v330 

-v3364 v135o v5-5oo 

-19 -v15o vl375 

24 -v2166 v19so 

-v1so 

(1J,- ~ )(5, -1) e21'- ~ )C5,0) e21' _1i)C5, 1) 

D (11 3) 2' -2 (5, 5) (~!,-t)c5,4) (~. ~)(5,3) (12
1
,t)cs,2) 

'-------'---=-

m=+2 
-2 

(
2
2
1
' ~ ;-~3876 

Ci· ~) vi93s 

e;. ~) V16796 

(12
5

' ~) v62985-

(123' ~) v145860 

(12
1
, ~) v4862 

( ~, ~) . v5148 

v11 

-v5o 

v17o1 

-v14ooo 

v42875 

-vi134 

v525 

v154 

-v343 

v4374 

-v676o 

-v49o 

27 

-111014 

v693 

--vso4 

v363-

v6480 

-v19845 

-vs 

v867 

V1320 

-v6o 

vl36os 

-1142o 

--v2so 

(~. ~) -vw -v24 vs4 -v16a· __ v_2~~--
D (

1
2
1

, ~ )c5, -5) (~!, ~ )C5, -4) (12
1
,- ~ )c5, -3) Uf·- ~ )cs, -2) 

ei-. t) (5, 1) (~!. +) (5, o) Ci. ~ ~ cs. -1) (!d=:· 
1
J )cs. - 2) 

v1155 v462 v77 2 

v210 

--v1125 

-vs74s 

v2187 

v750 

-v5 

v525 

vl682 

-v147o 

-v2523o 

-v'l47 

v450 

v2sT 

(11 7) 2' -2 (5,0) 

v224 -v22 

v4107 v924 

vi25oo v9625 

v3125 v3s5oo 

-v2ss V1386 

--vros3 v924 

- v'I68- v66 

(11 9) 2' -2 (5,1) (121' _121) (5, 2) 

(21 -2) 
2' 2 

- (19 -2) 
2' 2 

(
17 _]_) 
2' 2 

- (15 _1_) 
2' 2 

(13 -2) 
2' 2 

- (11 _2) 
2' 2 

(~'-f) 

-(i~, -i-l 
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104 T. Shimpuku 

m =, ± -~-r I (11 5 \ ' (11 3) - (ll '1 ) (11 1 ) 
1 D -

2
-, --21 cs, 5) 

2
,--

2 
(5. 4) 

2
-, -

2 
C5, 3) 2

. _
2 

(5, 2) 

( 2}, t f-;/D566- - ~[I-- . ·-_ --;;~;-·-----~~----;i~3s6 ---------------~-~~;--

Ct ~)I 11529074 -11rsoo -1152215- -11136458 -vi282s-

(~, ; J] V\6796- V756 Va71l6 v'2166 -v'576 

(12

5
, ~ ): vf38567 

(12

3
, ~ )]· 1114586 

(12

1
. ~)I vi45s6 

( ~, ~ )

1 

1125-74 

( ~, ~) 119oo9 

( ~ . 1-)r --~~~3 
i D 
I 

11343o 

11525 

v4s 

(11 5) 2' 2 (5, _-5) 

112i87o 

0 

- v262a 

vt4 8 

-111512 

-12 v2ao 

(11 3) 2-'2 (5, -4) (
11 1 ). 
2' 2 (5: -3) 

__ __(_lgl:_J) (5,1) (1
2
1

, ~ )cs, o) Uf· ~)C5, -1) (1}, ;)cs, -2) (12l)2
1)cs, --3) 

--- v;lfo~ v 88 . 113--- -(221 ~~rr 
; 

v' 4620 112772 

11so40 vi1s126 11111096 . . 112693-4 111584 - Czq' - ~) 

-112sso 1112 v3630. 1126-88 .v3rfs- (~,- -~ J 

-vi944 -1120250- -v 3364 . v3363s- 119216 - (1-j, - ~) 

vl944 -1181o -31 11224o v231o (
1
2

3
,- ~') 

11240 29 -v225o V126 v3696 . -(1
2
1.- ~) 

-1132o 11~~oo - 1l3o -11168 v693 .( ~, --~-) 

-"-Vj1t!O- -1184 V840- -111731 1l15s:1 · -(}, --~-) 

11.;\-25-- -v'5so- v'5b4 -vo6o- 11165-· (-'l,-~-) 

"Tlt· - +)-(5~=--~)(!;l." ~~- yc5:a)-e~r~-= {)cs, 1)--f!T-=-{"yc5,-2)(- 1 J-~IJ}cs, s)~ ~-~---
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J 3 i 
e2

1
· -:;-) (\l. --}) (\!, -{-) e2!· --t) (!! _L) m~~ ±-il D 2 ' 2 

! 
-- ____ (~~) . ____ (5_.j) (5,3) ------ _(~,_?)__ ________ - (5._}_)_ 

12i· r)r 
- --

------~-

v58786 vn v330 v29'lo vlToss- vi94o4 

(Ii, i )I VS29074 I -vl35o - v23-i:ms - vio36so -vl22472 - vl0584 

e;. ~)I t/92378 vi458 v135bo v2o535 v5ot - vi41r2_ 

e5 J.) 
2' 2 v23o945 -vi3~f4o- - vs42os- -v9oi2 t/28830 v7560 

(13 3) 
Y24310 I 

v3430 114116 -v'1029 -vf96o v25~'0 2'21 

e21. ~ )1 v14586 -v34o2 -v3Ts -t12246 _:_ v 384 -v6n 

( _9 _ _3_ )I v1716 v450 -v60 -v6o v224 -v12a __ 2' 2 

( ~' ~) v3oo3 -vs76- v480 '-- v 120 --vr 14 

( ~' ~) vi5015 1!1215 -t/2178 v23T2 -v16ao v735 

(~.-}). v715- --v10 v27 -v48 v7o -v9o 

D 
( 11 7) 

2' 2 (!i, ~) (11 l..) .. 2. 2 
( 111__) 

2' 2 (~1, --~-) 
(5, -5) (5, -4) (5, -3) (5, -2) (5, - ~) 

(~1. i-) e21. ~ Y e21' ~-y Ui· -~-) uJ. ~l) 
----~(s_.~01 _____ (~5_.-~J1~~---(s_,_-_?.~,) ____ (_s_~~. ~) ____ · ~(5~---~~4_) 

vf663-2 v693o -v rs2o v 99 v2 

v6498(f v297--

-V5376 

-v6348 t/35287 v4ii6o 

-61 vs4 
44 --v24o --t112w 

0 -v24o- vra 

-12 

-v2535 
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106 T. Shimpuku 

m=+J-
- 2 D (~j, -%) (l}, --}) Ci· -~-}) 

-(2[ -f)- 11352716 

(5, 5) --~(5~· __ 4)~-- (5. 3) 

1111 11550- t/7425 

(\~. +) v'Hf39938- -v3I2o5- -11227o7o 

(!1 .l) v' 184756 
2' 2 

(
1
2
5

' ~) 11692835 -11I2soo - V118336 

(
1
;, ~) 11145s6o 

(
1
2\ +) 11fi47I4 

( ~, ~) 115148 

( ~ ' -}) V
1 

9009 

( ~ ' ~ ) 1130030 

( ~, ~) 112145 

(~,I) v66 
---~ D 

I 

-v9525_6_ 

111125 

-112304 

116075 

-v2oo 

(11 ~) 
2' 2 
(5, -5) 

(11 .l) 
2' 2 (11 ~) 

2' 2 (11 2) 
2 ' 2 

133614 

17 

-112 

(11 7) 
\2•2 

(5, - 4) 

(11 l) 
2' 2 

(5, 0) (5, -1) (5. -2) (5, -3) 

-v294oo 

-vu7oo-

140 

-v4so 

-v294 

1l693oo-

11425sso 

-1194136 

-92 

1175 -1114 

-116 111 

(
11 - J-c--) --c-(~--c-1: -_ -~) 
2 ' 2 2 ' 2 

(5, 0) (5, 1) 

11I9soo 

173 

121 

-1199372 

-114o 

-2 

-va 3 

(g _ _§__) 
2' 2 (g -l) 

2' 2 
(5, 2) (5, 3) 

37 

113 

(ll_§_) 
2' 2 
(5, -3) 

(11 ~) 
2' 2 
(5, -4) 

11110 

89 

1l4410 

1156rso 

1125270-

11as2-

1I360 

-11270 

---,-11245 

-vlO 
( 11 -~) 

2' 2 
(5, 4) 

(11 - ~) (!1: - _l_) 
2' 2 2' 2 

-~'_?)______ - (5, 1) 

111742-,f 

11f377i:T 

-1121952 

v'32o 

-31 

-2 

(111-) 
2' 2 
(5, -2) 

(g 11) 
2' 2 
(5, -5) 

1 

v550 

viT 

(
11 _11) 
2' 2 

(5, 5) 

-1194080 

4 

v9so 

-v735 

-v16o 

115 

(
11 .l) 
2' 2 
(5, -1) 

(21 -.l) 
2' 2 

-(19 -.l) 
2' 2 

(!1 _.l) 
2' 2 

-C2>)· -+) 

(13 _.l) 
2' 2 

- (11 --l) 
2' 2 

( ~ _.l) 
2' 2 

-(~.-+) 

( ~' -+) 

-(~,-~) 

(.l _.l) 
2' 2 
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j'=5 jc6 

m=±lO 
D 1 (6.5)(~5) (6.6)(5,4) 

---------- --------- '--~--~--------~------------- -------------------

(11, 1o) -vrr v6- 1/s en. -1o) 

_c_1o_. _1o_) ____ -v_;_1_ h-
6

• ---~ ~~~ 5 ) __ (
6

_, _- 6 ~: -

4

) :~_c_1o_. -_1_o)_ 

m=±9 D (6, 4) (5, 5) (6, 5) (5, 4) (6, 6) (5, 3) 

(11, 9) vn v22 v4o v1s (11, -9) 

(10, 9) V110 -vs5 1 v54 - (10, -9) 

( 9, 9) v7o v15 -v33 v22 ( 9, -9) 

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

m=±8 
D (6, 3) (5, 5) (6, 4) (5, 4) (6, 5) (5, 3) (6, 6) (5, 2) 

(11, 8) vn v11 v33 v27 -v6- (11, -8) 

(10, 8) v2o96 -v825 -v176 21 v648 - (10, -8) 

(9, 8) v210 V75 -6 -v11 v88 (9, -8) 

(8, 8) vs7 -v6 v18 --122 -111 - (8, -8) 

D (6, -3) (5, -5) (6, -4)(5, -4) (6, - 5) (5, -3) (6, -6) (5, -2) 
I ! 

m=±7 
D (6, 2) (5, 5) (6, 3) (5, 4) (6, 4) (5, 3) 

(11, 7) v1463 v99 V440 v594 

(10, 7) v2o9o - v55o. -v495 V33 

(9, 7) v357o v1350 -v15 -29i 

(8, 7) v228 -v54 v6o -2 

(7, 7) -vr292 v7o --1252 -v 420 

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

(6, 5) (5, 2) (6, 6) (5, 1) 

v288 -v 42 (11, -7) 

26 v336 - (10, -7) 

V132 v1232 (9, -7) 

-v33 vn - (8, -7) 

-v3as vi65 (7, -7) 
~------·---

(6, -5) (5, -2) (6, -6) (5, -1) 

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/p
tp

s
/a

rtic
le

/d
o
i/1

0
.1

1
4
3
/P

T
P

S
.1

3
.1

/1
8
6
2
1
1
6
 b

y
 g

u
e
s
t o

n
 2

0
 A

u
g
u
s
t 2

0
2
2



108 T. Shimptiku 

m= ±6 I D [ 
---- ---~-- ---------1 

(6, 1) (5, 5) (6, 2) (5, 4) (6,3)(5,3) 

(11, 6) V1463 v4·4 v275 vs50 

(10, 6) vi7765- -.v275o -t/5390 -v495 

(9,6) v3s-io vn25 v18o- -v64o 

(8, 6) -v22s -v12 v18 4 

(7, 6) v9044 vf4cfo -v2366 v1oo8 

(6, 6) v238 --v1 v28 --vw 
D (6, -1) (5, - 5) (6, -2)(5, -4) (6, -3) (5, -3) 

(6, 4) (5, 2) (6, 5) (5, 1) (6, 6) (5, 0) 

-v 440 v14o vl4 (11, :6) 

v2816 v5054 vl2G6 - (10, -6) 

--v162 v693 v770 (9, -6) 

--v 45 0 V77 - (8, -6) 

V35 - v1760 v2475 (7, -6) 

v7o -vs5 1122. - (6, -6) 

(6, -4)(5, -2) (6, -5) (5, -1) (6, - 6) (5, 0) 

m=±5 
·D (6, 0) (5, 5) (6, 1) (5, 4) (6, 2) (5, 3) (6, 3) (5, 2). 

(11, 5) - v2487l v3o8 v2640 v7425 v88oo 

(10, 5) v14212 - v1155 -v39n -v198o v3so 

'(9, 5) v12852 v2835 v2187 -v54o -v'2256 

(8, 5) v6384 -v'2016 0 v1176 -14 

(7, 5) vll7572 V29400 -1117920 --v126 v1766l 

(6, 5) v952- -v98 v210 -v168 -v2s 

(5, 5) v884 v15 -v6s v14o -v21.o. 

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

. (6, 4) (5, 1) (6, 5) (5, 0) (6, 6) (5, -1) 

v4620 v1oo8 v1o (11, -5) 

v3773 v2625 V378 - (10, -5) 

V189 · v3465 v1386 (9, -5) 

-v840 v616 vl540 - (8, -5) 

-v1369o -v'1650 v'37125 (7, -5) 

v3o - v'198 v22o - (6, -5) 

15 - v'165 v66 (5, -5) 

(6, -4) (5, -1) (6, -5)(5, 0) (6, -6) (5, 1) 
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General Theory and Numerical Tables of Clebsch-Gordan Coefficients 109 

m=+4 
D (6, -1) (5, 5) (6, 0) (5, 4) (6, 1) (5, 3) (6, 2) (5, 2) 

- --~~----~-·--~··- ~-· ~--

(11, 4) vno6 v33 v'385 . v'1485 v2475 

(10, 4) v'no6cf- -v'2695 -v147s4 -v'f6731 -v66o 

(9, 4) t11o2o v135 v'252 v3 -v18o 

(8, 4) v'29-64 -11'756 -v'180 v420 v63 

(7, 4) v'ii7572 v343o(f -v294o -11'11340 v15309 

(6, 4) vf4I372 -11'27783- v2646o- -11'2835 -v68o4 

(5, 4) v442o v3Is -v768 v847 -v42o 

(4, 4) v1430 -v15 v63 -v147 v245. 

(6, 1) (5, 5) (6, 0) (5, - 4) (6, -1) (5, - 3) (6, -2) (5, -2) 

(6, 3) (5, 1) (6, 4) (5, 0) (6, 5) (5, -1) (6, 6) (5, - 2) 

v1925 vt:f93 v'1o5 : · v'5 (11, -4) 

v1o395 v18480. 11'6727 v588 - (10, -4) 

-v'35 v'14o v231 v44 (9, - 4) 

-'22 -4 v66o v385 - (8, -4) 

v108 --v192oo v55oo v28875 (7, -4) 

v'221o7 -v'8748 -11'4455 v4158o '- (6, -4) 

v15 v240 -v'891 v'924 (5, -4) 

-v315 v'3I5- -v'231 v99 - (4, -4) 

(6, - 3) (5, -1) (6, - 4) (5, 0) (6, - 5) (5, 1) (6, - 6) (5, 2) 

l 

___ v __ ~l- (6, -2) (5, _5) __ C6, -1) (5, 4) 

en, 3) v71o6 1 v n v':i76 

m=±2 

c1o, 3) v213i8ci I - tl33oo - v'2775T 
I, 

(9, 3) Vl3230-I 30 v'3249 
_ _I 

C8, 3) vl482o i - t1262o - v252o 

C7, 3) v1293292 1 v 343boo vis-726-

(6, 3) v' 5236. j - v 1372 v'3~13-

(5, 3) 
l 

tll325cq v 2ioo - v2541 
I 

C4,3) vf43ol -v75 v192-

C3,3) v429 v3 -v'12 

~------ -----])~-~- (6, 2) (5, - 5) (6, 1) (5, - 4) 

(6, 0) (5, 3) 

v'924 

- v56f33-

vfo29 

v4so 
-v'2Tf6so 

v147 

29 

-v252 

v28 

(6, 0) (5, - 3) 

(6, 1) (5, 2) 

11'2112 

-11'19404 

-v972 

v1890 

v'17mo 

-v756 

v2s 

14 

-7 

(6, -1) (5, -2) 
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110" T. Shimpuku 

(6, 2) (5, 1) (6, 3) (5,0) (6, 4) (5, -1) (6, 5) (5, - 2) (6, 6) (5, - 3) 
------~--~---·--· ----- ----------~- ------ ---·-·---

11'2316 11'1232 11'368-- v32 1 (11, -3) 

1/6930' v51975-. v39o3~f v8214 v432 --; (10, - 3) 

-11'1890 vi75- v3o87 11'1782 v176 (9, -3) 

-11'675- - vi69o v810 11'3465 v770 - (8, -3) 

vl2-ss47 -11'123210 -v 42250- 11'240625 11'173256 (7, -3) 

11'270 11 -29 v154 v1232 - (6, -3) 

-11'1210 v1875 -v5o7 -v462 v3696 (5, -3) 

-v7o 0 v84 -v264 v297 - (4, -3) 

v7o -v84 v84 -v66 v33 (3, -3) 
~----

(6, -2) (5, -1) (6, - 3) (5, 0) (6, - 4) (5, 1) (6, - 5) (5, 2) (6, - 6) (5, 3) 

m=±2 
D (6, - 3) (5, 5) (6, - 2) (5, 4) (6, -1)_(5, 3) (6, 0) (5,___,2)'------'--(6,)2__(§_,__1:2__ 

(11, 2) 11'49742 

c1o, 2) v4Ea89o 

(9, 2) v 92820 

C8, 2) v326o4 

v22 

-v2475 

v21oo 

-v3024 

v495 

-v3179o-

v1728o 

-v756o 

v3564 

-11'104742 

v16~Y54 

-v168 

vnoss 

-v887o4-

-v168 

v5046 

vi66ff2-

-v924 

-v1612s 

12 

C7,2) 1vi2-J3292- 11'246966 v134,i56 -11'123480 -11':39690 vf7496o 

(6,2) v2618 -v686 o v343 -14 -11'24 

C5, 2) v663o v 1575 - v 63o - v 14 v 648 - v768 

C4;2) vlooio- -v135o v1815 -v972 v84 v224 

C3,2) v429- v18 -v45 8 -v63 v42 

(2, 2) vlo-oi - v5- v18 - v 40 v7o - v105 

-~ ti 1 C6, 3fC5, -5) (6, 2Y(s~-=--4Y-C6,13c5, -o-3f-c~-<f)(s~=~-c6.-=1YC5, -1) 

_i6_,_~) (5, o) _______ C(3_,__3)J_5, =-D ___ ___@_,_~2_~5_,__=-_~) _ ___(&,_§) C5, _- 3 __ ) ~-'--C6 ____ , 6) (5, ----: 4L ______ _ 

vi2474-

v693oo­

-v2Ioo 

--vso-4:3 

-v4o5-

v338 

10 

-11'1050 

-vl4 

v46i6 

v11319o 

v1Is3o 

- v16o-

_ vf85856 

-v135 

v2io­

v126o 

0 

v792 

1145056 

v20172-

v6069 

11'2-9435 

-v126 

-11'1008 

-v38_4_ 

vi8 

v54 

vs547 

v5324 

11'4928 

v29568o 

11'462 

v231 

-vi9s 

-v66 

1 

11'162 

v264 

v462 

11'6237-o 

v3os 

v1386 

v2673 

v99 

v14o -vf68- v1so -v165- vuo 

(6, -zfcs~o-)- ----T6~3f(5~-rr---c6:-=-4Yc5,-2>- - - (6,---=-55T~3T ____ C6~1f) (5, 4) -

(11, -2) 

- (10, -2) 

(9, -2) 

- (8, -2) 

(7, -2) 

-- (6, -2) 

(5, -2) 

- (4, -2) 

(3, -2) 

- (2, -2) 
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General Theory and Numerical Tables of Clebsch-Gordan Coefficients 111-

m=±1 D (6, - 4) (5, 5) (6, - 3) (5, 4) (6, - 2) (5, 3) (6, -1) (5, 2) (6, O) (5, 1) 

(11, 1) v646646 V66 v22o6 v22275 V95040 V194040 

(10, 1) V9237so -V1375 -V27885 -V14553o -v22ssss -v5s212 

(9, 1) v1o2102o v10125- Vll3535 V237630 V3soss. -V99372 

(8, 1) V32604 -36 -V6912 -V2904 v225o V294o 

(7, 1) V1293292. V1372oo V263424 -vs232 -v16807o. v5os2o 

(6, 1) V5236 -v1029 -V343 V686 0 -v56o 

(5,1) V13260 V3375 -V45 -v1210 V1536 -12 

(4, 1) V10010 -v225o v1oso -v15 -22 V1176 

(3, 1) V429 V54 -v72 7 -v15 0 

(2, 1) v2002 -v75 13 -V242 v2ro -v245 

(1, 1) V286 . 1 -vs v6 -v10 V15 

D 
I 

(6, 4) (5, - 5) (6, 3) (5, - 4) (6, 2) (5, - 3) (6, 1) (5, - 2) (6, O) (5, -1) 

(6, 1) (5, O) (6, 2) (5, -1) (6,3)(5, -2) (6, 4) (5, - 3) (6, 5) (5, - 4) (6, 6) (5, - 5) 

V199584 V10395o V264oo V297o v120 1 (11, -1) 

V4158o V221760 V1603so V35739 49 V3o - (10, -1) 

-v1213so v2016o V228980 367 V16731 V330 (9, -1) 

-v21oo -v3o87 43 vn2o V19so V66 - (8, -1) 

V867oo -367 -V33327 v21294o V186340 V1155o (7, -1) 

20 v4s -v756 v1o5 V1155 V154 - (6, -1) 

-V56o V168o -v540 -v5o7 V2673 V990 (5, -1) 

-vs4o- V7o v36o~ -vf45s V792 V1485 - (4, -1) 

V14 -v42 V54 -v3o 0 V99 (3, -1) 

V175 -vs4 v12 V15 -v165 V55o - (2, -1) 

-v21 v2s -6 V45 -V55 V66 (1, -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) 
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112 T. Shimpuku 

m==O. 
D (6, - 5) ((), 5) (6, -4) (5, 4) (6, - 3) (5, 3) (6, - 2) (5, 2) 

--~-- ~----

(ll, 0) v58'ts6·· 1 v55 vs2-5 v49so 

(10,0) vT6796 -v5- -vf76 -viXss -v396o 

(9, 0) ,v2cf42o4 v49-rr vio-404 v 42135 v2916o 

(8, 0) vs434 -v66 -v75o -vross vs 

(7, 0) 1/184756 v77oo v40460 v6B04 -v23534 

(6, 0) \ .v2244 -v231 -1142o v63 v16s 

(5, El). v2652 v'495 .. v24 -v375 vf6o 

(4, 0) .i v2oo2 -v495 3 v135 -v25o 

(3,.0) v429- v99 -v45 vs vs 

(2, 0) ' .. v2oo2 -v2i5 v32o -v243 vi2s 

(1, 0) v286 .. vn -v2o v21 -v32 

(6, 0) (5, 0) (6, 1) (5, -1) (6, 2) (5, - 2) (6, 3) (5, - 3) (6,4)(5, -4) 

· v19404 v13860- v495o vs25 v55 

0 v2772 v396o v1485 v176 

-v352so -v226s v29160 v42135 v1o404 

0 -vs4o -vs vio5s v75o 

v252oo -v12so -v23534 v6~f64 v 4046·6-

0 v24o- -v16s -v63 v42o 

-v32o v112 vi6o-- -11375- v24 

0 -11112 v25o -v135 -3 

7 -v35 va -vs -v45 

0 v3s -v12s- v243- -v32o 

-6 v35 -v32 v21 ~vio 

j'=ll/2 j=ll/2 

m=±lO v I (11 J-)(ll 11) (ll ll)(11 _9_) 
~-·-·---- --- 2' 2 .=.2_' .=.2-'------'-'2~' 2 2' 2"--'---1----

(ll, 10) 

(10, 10) 

112 

112 

D 

1 1 (11,-10) 

-1 1 -(10,-10) 

(
ll _jL)(ll _g) (ll _11)(11 _jL) lj------
2' 2 2' 2 2' 2 \2' 2 

(6, - 1) (5, 1) 

vi386o-

-v2112 

-112268 

vs4o-

-v12so 

-v24o 

vn2 

v'n2 

-v35 

-v35 

v35 

(6, 5) (5, - 5) 

1 

v5 

v495 

v66 

v77oo 

v231 

v495 

v495-

v99 

v2ts 

vn 
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m=,±9 

(11, 9) 

(10, 9) 

(9, 9) 

m=±8 
-------

(11, 8) 

(10, 8) 

(9. 8) 

(8, 8) 

m=±7 

(11, 7) 

(10, 7) 

(9, 7) 

(8, 7) 

(7, 7) 

D (11 -~)(11 JL) (11 11)(11 1_) 
2 ' 2 2 ' 2 : __ ____:__=:2_' -'=2--'----'--=-2 _'_ =-2 .:__-I---

(!l _7_)(!1 !1) 
2' 2 2' 2 

-- ~--···-·-------··· -------

v21 

-v2 
v42 

D 

D 

v5 
-1 

(11 _§_ )(11 11) 
2' 2 2' 2 

V11 v5 
0 1 

(11 1_ )(11 jL) 
2' 2 2' 2 ·-----

v28 v3 v11 

v76 --v21 --v11 

v2B v11 --va 
v76 --v11 v21 
D (11 _ _§_)(11 _11) 

2' 2 2' 2 
(11 _1_ )(11 _JL) 

2' 2 2' 2 

(11 jL )(11 1_) 
2' 2 2' 2 

(11 11 )(11 _§_) 
2' 2 2' 2 

v11 -va 
v11 v27 

--va -vn 

--v21 v11 

(11 _jL )(11 _1_) 
2' 2 2' 2 

(11 _11)(11 _ _§_) 
2' 2 2' 2 

D I (!! ]_) (!1 11) 
_2'2 2'2 

(11 _§_ )(11 jL) 
2' 2 2' 2 

(11 1_ )(11 1_) 
2' 2 2' 2 

v133 v6 v33 v55 

v38 --vs -v11 0 

v238 v88 1 -v6o 

v38 -vn -va 0 

v646 vss -vf6o- v216 

D ( 11 -_1_ Kfi -- ~-ii-r--rT-=--5 ) ( 11 --=---9 ) 
2' 2 2, 2 2' 2 2' 2 

(11 __ ?__ )(11 _1_) 
2, 2 2, 2 

(11 JL)(11 _§_) 
_____ 2'2 2'2 

(11 11 )(11 l_) 
2' 2 2' 2 

v33 v6 

vn -va 
1 v88 

--va- vn 

-v160 v55 

(11 _j!_ )(11 _ _§_) 
2, 2 2' 2 

--(fC=-iT)(11 _1_) 
2' 2 2' 2 

(11, -9) 

- (10, -9) 

(9, -9) 

(11, -8) 

- (10, -8) 

(9, -8) 

- (8, -8) 

(11, -7) 

- (10, -7) 

(9, -7) 

- (8, -7) 

(7, -7) 
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114 

m=±6 

(ll, 6) 

(10, 6) 

(9, 6) 

(8,6) 

T. Shimpuku 

D /J~l~J=l(~i~!f) ___ ~{-~~~~!)_et~-~ ) ____ _G\jJe21, ~ ) __ _ 
v'798 vf4 vno- v275 

v646 -v7o -vl9s- -v55 

v1428 

v228 

v385 

-:-vrt 

13 --v16o 

-vs~ v32 

(7,6) v2584 v55o -v63o v112 

(6, 6) v2o4 --vrr v'35 --vw 

D (11 -l)(ll ~ ll) (ll -.l)(ll _1_) (11 ~-5_)(1f--=-7)-
2' 2 2' 2 2' 2 2' 2 2' 2 2' 2 

_(~1, ~ ) e~1, -}) -----~, ~JJ 1 ~J ) ____ j_1~1, 121) ( ¥~ __ u ______________ _ 
11'275 V110 v14 (11, -6) 

v55 v198 v7o - (10, -6) 

-v16o- 13 v385- (9, -6) 

--v32 -v'5 -vrt - (8, ~6) 

v112 -v63o v5so C7, -6) 

vw -v'35 vn - (6, -6) 

1121'- rxir- rr--(~~~-t)( 1 F--={-) .. (\~,=-- 1 ~ 1 J~ 1 r-=-~-r --------
----1---1 _,_(

1
.,J'----, -_~_)_(~~~j_{~l~_J )l2~'--~ L ______ (\~~ ~J(!l, iL ___ _ m=±5 D 

(11, 5) v2261 v14 v'1s4 -vsso 

(10, 5) v1292 -v63 -v3os -v21s 

(9, 5) v476 v77 v'i12 -1 

(8, 5) v'38 -1111 -1 v7 

(7, 5) v8398 v2475 -25 -v343-

(6, 5) v'68 --vn 4 --vr 

(5, 5) vss4 

v55o v154 vi4 

11'275 v&Ys- v'63 

-1 viTi- v'77 

-v'7 1 v'11 

-v'343 -25 v2475 

v'7 -4 -vn 
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m -±4 
(
11 _1_) 
2, 2 (11 l) 

2, 2 (\!.-}) 
(11 11) (11 -~) 

----- --~2__'__L ________ 2__:___2 ~ 

D 

(
11 ]___) 
2' 2 -- _____ (IJ, t_) -

cu, 4) 1/2584 vs v77 

-V385 

v3s 
-17 

5 

oo, 4) tl2584 -7 

C9,4) V136 vrr 
(8,4) V1976 -v/385-

(7, 4) 

(6, 4) 

(5, 4) 

(4, 4) 

v33s92 

vf4If6 

Vf768 

V1144 

t/9625 

-V385 13 

v231 -v375 

-v/33 v/105 

·----- T~ 1 · ~) -lTl. ~) 
D (11 _11) (11 _JL) 

2' 2 2, 2 

(11 __§__) (11 ]___) 
2' 2 2, 2 

v3ss 

-V693 

v7-
V125 

-v/5-445 

vs 
v243-

-V189-

(
11 _ _l) 
2' 2 

(
11 _]___) 
2, 2 

v/825" 

- V165-

-vi5 

V189 

vi76i 

-vuE)-

-v3s 

v/245 

(11 -1-) 
2' 2 

(
11 _ __§__) 
2' _2 

(11 JL) (11 11) 
2' 2 2, 2 

(11 1_) (11 l) 
2 , 2.,.__,__ __ ____,__"'--2 _' .,._2_ __ ('--=--

1
2
1
_· - t) _______ CL_= tL ____________ _ 

V825- v3B5 

V165 v693 

-v15 -vr 
-V189 -v/125 

vtt 
v385 

v35 
17 

v5 

7 

vE 
v/385 

v1701 -v5445 5 v9625 

v1a9 --vs -13 v3s5 

-v35 v243 -v375 v231 

--t/245 v1s9 -v1os V33 

(11, - 4) 

- (10, -4) 

(9, - 4) 

- (8, --4) 

(7, - 4) 

- (6, -4) 

(5, -4) 

- (4, -4) 

(121· - ---:--~ )---;-e21.-- ~ ) -(-;--c-:12\ -rl¥· -1f r- -- ------
(11 _1_) (11 __ !__) (g l) (11 1_) 

2' 2 2' 2 2'2 2'2 
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(11, 3) V1938 

(10, 3) v 1292 

(9, 3) v2652 

cs, 3) V1482 

(7, 3) v92378 

(6, 3) v2244 

(5, 3) 1179"56 

(4, 3) v2s6 

(3, 3) v12s7 

D 

1 

--vs-

v88 
-v154 

v1925o 

-v616 

v1848 

-v33 

v33 

(11_§_) 
2' 2 

(11 _11) 
2' 2 

T. Shimpuku 

1122 

-v99 

23 

-11343 

v7sn) 

-vr-
-vlo29 

v54 
-v96 

(11 1-) 
2' 2 

(
11 _JL) 
2' 2 

vfsT 
-v3oa­

v;r48 
-1 

-1111045--

16 

v12 

-v42 

v462-

-v231 

--vZI 
v243-

-vi215 

-v243 

23 

v14 

(~, ~) (~, ~) (~, ;) (~, ~) (~,Jt) 

~(~~,~~)~ __ ~(1~i'~~~) ____ (~~-,-~~)--~(~~1'_--~}~)--~(~~,-~) 
v66o 

0 

-v4so 

0 

v136os 

0 

-vn2o 

0 

v245 

(1}~=--~) 

(11 _l...) 
2, 2 

v 462 -v 154 v22 

v231 v3o8 V99 

-1121 v448 23 

-v243 1 v343 

-v~1215 -vllo45 v7s75 

v243 -16 -vr 
23 v12 -v1o29 

-v14 

-1/224 V168-
:------:------;-:-c-· 

(
11 - _§__) (11 - _? __ ) 
2' 2 2, 2 

(11 -l) (11 _:!._ \ 
2' 2 2'2/ 

1 (11, -3) 

v'8 - (10, - 3) 

vim C9, -3) 

vf5T - cs, -3) 

vi9250 

v616 

v1848 

V33 

(7, -3) 

- (6, -3) 

(5, -3) 

- (4, -3) 
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m=±2 D 
(11 _]__) 

2' 2 (11 _..§.) 
2' 2 (

g _]__) 
2' 2 

(11 E) (11 -~) (11 2.) ------- ----~ _____ 2~ __ 2_ ______ ~_2__:_2~ ____ 2_'_~ 

(11,2) v/9044 

(10, 2) v/16795 

(9, 2) v/6188 

(8, 2) v1o868 

(7' 2) vi184 756 

(6,2) v/748 

(5, 2) v2652 

( 4, 2) v/4004 

(3, 2) va58 
(2, 2) v2oo2 

----1-~~-1 

D 

-t/27 

v66 

-v/462 

vl2oi9o 

-v/154 

v/693 

-v/891 

vi99 

-v/55 

(
11 2.) 
2' 2 

(11 _11) 
2' 2 

v/33 

-v/539 

v/722 

- v/2366 

v/37030 

-v/42 

-v/21 

v/507 

-v/147 

vi135 

(
11 2) 
2' 2 

(11 _JL) 
2' 2 

v/330 

-v/2750 

v/1445 

-v/875 

-v/2023 

v/105 

-v/210 

-v/30 

vi120 

-v/216-

(11 ]__) 
2 ' 2 

(
11 _]__) 
2' 2 

(11 -l) 
2' 2 

(
g _12_) 
2 ' 2 

v/1386 

-v/4158 

v/189 

v/867 

-v/22815 

-1 

v/338 

-v/126 

-vi 56 

vl280 

(
11 l) 
2' 2 

( 11 -2) 
2' 2 

(11 1__) (11 2) (11 2.) (11 lL) (11 11) 2' 2 2' 2 2' 2 2' 2 2' 2 
(g l) (11 -l) (11 __ 3_) (11 -2) (11 _]__) 

____ ?_'_?_, ----~2_'~2~ ____ 2' 2~--~=2_'~2~--~~2_'_2 

v2772 

v/924 

-v/672 

-v/864 

v/9720 

v/72 

-8 

-v/448 

v/7 

v/1386 v/330 vi33 

v/4158 v/19250 v/539 

v/189 v/1445 v/722 

- v/867 v/875 v/2366 

- vl2~f815 - vl2o23 v/37030 

-v/105 v/42 

-v/210 -v/21 

v/30 -v/507 

v/120 -11147 

-v/135 

( 11 -- lL) 
2' 2 

v/27 

v/66 

v462 

vi2o790 

v/154 

v/693 

vi89l 

v/99 

v/55 

(11 _11) 
2' 2 

(11 l) 
2' 2 

(11 2) 
2' 2 

v/2772 

-v/924 

-v/672 

v/864 

v/9720 

-v/72 

--8 

v/448 

v/7 

-v/315 

(11 -l) 
2' 2 

(11 _]__) 
2' 2 

(11, -2) 

- (10, -2) 

(9, -2) 

- (8, -2) 

(7, -2) 

-(6, -2) 

(5, -2) 

- (4, -2) 

(3, -2) 

- (2, -2) 

(11 2) 
2' 2 (11 _?_) 

2 ' 2 
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D 
(g _ _2_) 

2, 2 (!1 _]_) 
2' 2 (11 -2) 

2' 2 (!j, -{-) (
11 _)_) 
2, 2 

(
11 11) 
2' 2 (

11 _2_) 
2' 2 (

!_!]_) 
2 , 2 (

11 _§_) 
2' 2 (

11_1_) 
2' 2 

en, 1) v58786 

(10, 1) v 16796 

(9, 1) v68o6s 

(8, 1) v5434 

(7' 1) v 92378 

1 

--vs 

v165 

--v66 

V3856 

(6, 1) !1'748 - v77 
(5, 1) v 2652 !1'495 

(4, 1) v2oo2 ~ v 495 

(3,1) v429 v99 

c2. 1) v2oo2 -- v275 

(1, 1) vii 

v55 
-vfi6 

v346s 

-v75o 

v2o23o 

-v14o 

12 

3 

-v45 

-vszo 

vs2-5 

-v1485 

v14045 

--v1o53 

v34o2 

v2I 

-v375 

v135 

-vs 

-v243 

-v21 

(11 _2_) (11 ]_) (11 2) 
2' 2 2' 2 2' 2 

v495o 

-v396o 

v9726 

v3 

- v11767 

-vw 
-v:w 

-v25o 

-vs 

v128 

--vs2 

(ll_l_) 
2' 2 

vi386-o 

--v2112 

- v756 

v840 

-v64o 

--vso 

v112 

v112 

-v35 

-v35 

v35 

(l!l) 
2' 2 

D 
(121' _121) (!j, - ~) (121,- ~) (121,- ~) (11 _ _l_) 

2' 2 

( 11 l) (11 _l_) (11 2) (11 ]_) (11 _2_) (11 11) 
2'2 2'2 2'2 2'2 2'2 2'2 

~(~~~·~~,)--~(1~;,_-~;~)--~(~~~·--~t~) __ (~~-,-~~)~~(~~-,-~~~) __ ~(~~1,~-~)1-----

0 

-v1176o 

0 

v126o6 

0 

-v32o 

0 

7 

0 

-6 

( 11 -l) 
2' 2 

(!1 -l) 
2' 2 

vi386o 

v21r2 

-v756 

-v84o 

-v64o 

-vso 

vlT2 

--vrr2 

--!1'35 

v35 
v35 

(!1 _ _l_) 
2' 2 

(
11 l) 
2' 2 

v49so 

v:f96o 

v972o 

-v3 

- v11767 

-v56 

v4o 
v250 

-vs 

--v128 

-v32 

(11 -2) 
2' 2 

(g _?_) 
2' 2 

V1485 

vi4o45 

vi058 

!1'3402 

--v21 

--!1'375 

-v135 

v3 

v243 

v27 

(
11 _]_) 
2, 2 

(
11 2) 
2' 2 

-!1'55 

v176 

v3468 

v75o 

v2o23o 

vf4o 

12 

-3 

-v45 

--!1'320 

--vw 

1 (11, -1) 

115 - (10, -1) 

v165 (9, -1) 

v66 - (8, -1) 

v385o (7, -1) 

vn -(6,-1) 

-v 495 (5, -1) 

V495 - (4, -1) 

v99 (3, -1) 

-!1'27-5 - (2, -1) 

-vn c1, -1) 

-----------,-::(!2--::-1 .----}---,---) -----c-:-( 12-,--1, ---!{-,---) -------

. (¥, ~) (¥, ~) 
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m=,O 

D 

---- ~--~--~-

(11, 0) 

(10, O) 

(9,0) 

(8, 0) 

(7, 0) 

(6, 0) 

(5, 0) 

(4, 0) 

(3, 0) 

(2, 0) 

(l, 0) 

(0,0) 

V7Cf5432 

11'33592 

V4684o8 

11'65268 

V3695i2 

V4488 

Vi5-9T2 

V8oo8 

V5i48 

vf2o12 

V572 

Vi2 
--------

462 

-42 

-210 

70 

140 

-20 

-20 

28 

7 

-35 

-1 

1 

(E -11) 2, 2 (11 -~) 2, 2 

(!1 ll) (!1 _9_) 
2' 2 2' 2 

-~ - ---··----· -----------~-

1 

-1 

11 

-11 

55 

-11 

33 

-33 

33 

-55 

11 

-1 

462 

42 

-210 

-70 

140 

20 

-20 

-28 

7 

35 

-1 

-1 

11 

-9 

79 

-61 

225 

-31 

57 

-27 

3 

25 

-9 

330 

90 

102 

-74 

-204 

4 

44 

12 

-19 

-29 

3 

1 

1 

(121' -+) 
(!1 _7_) 

2' 2 

55 

-35 

227 

-119 

251 

-11 

165 

75 

303 

65 

-83 

-25 

-29 

13 

25 

17 

-5 

-1 

-21 

33 

-21 

-1 

7 

-1 

(!1 _ _2_) 
2, 2 

(11 _2_) 
2' 2 

165 

-75 

303 

-65 

-83 

25 

-29 

-13 

55 

35 

227 

119 

251 

11 

-21 

-33 

-21 

1 

7 

1 

25 

-17 

-5 

1 

(!1 _]_) 
2' 2 

(11 -~) 
2' 2 

11 

9 

79 

61 

225 

31 

57 

27 

3 

-25 

-9 

-1 

330 

-90 

102 

74 

-204 

-4 

44 

-12 

-19 

29 

3 

-1 

1 

1 

11 

11 

55 

11 

33 

33 

33 

55 

11 

1 
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j'=ll/2 

m=+21 
-- 2 

(23 21) 
2' 2 

(21 21) 
2' 2 

= -2 
D 

(23 19) 
2' 2 v23 

(21 19) 
2' 2 V483 

(19 19) 
2' 2 v21 

D 

m=+17 
-2 

D 

(23 17) 
2' 2 V161 

(21 17) 
2, 2 V966 

(19 17) 
2' 2 v399 

(17 17) 
2' 2 V266 

D 

T. Shimpuku 

j=6 

D (6, 5) (121' 121) (11 9) (6,6) 2'2 

v23 v12 vn (23 _21) 
2' 2 

v23 -v11 v12 -(21 _21) 
2' 2 ----

D (6, - 5) (121' _121) (6, -6) (1J, - ~) I 

(6, 4) (121, 121) (11 9) (6, 5) 2-'2 

v6 v12 

-11242 1 

-vs --v10 
(6, -4)(121' _121) (11 9) (6, -5) 2' -2 

(6, 3) (121' 121) (11 9) (6,4) 2'2 

v2o V66 

-v363 -vno 

v15o -v55 

-v33 v9o 

(6, -3) (121' _121) (11 9) (6, -4) 2' -2 

(11 7) (6,5) 2'2 

v6o 

13 

-v32 

-ygg 

(11 7) (6, -5) 2' -2 

(ll 7) (6,6) 2'2 

-vs 

v24o 

v6 
(11 7) (6, -6) 2' -2 

(23 
2' 

-(21 
2' 

_)29) 

_It) 

(l~ 
_2_.:__ -_~j __ _ 

(11 5) (6,6) 2' ~-
---

v15 (23 _E) 
2, 2 

V324 -(21 _17) 
2, 2 

v162 (19 -E) 2, 2 

-v 44 -(17 _17) 
2' 2 

(11 5) (6, -6) 2' -2 

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/p
tp

s
/a

rtic
le

/d
o
i/1

0
.1

1
4
3
/P

T
P

S
.1

3
.1

/1
8
6
2
1
1
6
 b

y
 g

u
e
s
t o

n
 2

0
 A

u
g
u
s
t 2

0
2
2



General Theory and Numerical Tables of Clebsch-Gordan Coefficients 121 

m=+15 

(6, 2) (Ii, 1i) (11 9) (11 7) 
-2 

D (6,3) 2'2 (6,4) 2'2 

(23 15) 
2' 2 v161 3 -v'44 v66 

(21 15) 
2' 2 -v'6ns -v1452 --v'1617 v22 

(19 15) 
2' 2 -v'133 v5o 0 -v33 

(17 15) 
2' 2 -v'4522 -v11ss v1083 -111s 

(15 15) -v'323 v22 -v12 v10a 2' 2 -----
D (6, -2) (121, _1i) (11 9) (6, -3) 2' -2 (11 7) (6, -4) 2' -2 

(11 5) (6,5) 2'2 (11 3) (6,6) 2'2 

6 v6 (23 _15) 
2' 2 

v1875 v1152 -(21 _15) 
2' 2 

-v2 -v'48 (19 _15) 
2' 2 

--v's25 v1408 -(17 _15) 
2' 2 

-vas V33 (15 _15) 
2' 2 

(11 5) (6, -5) 2' -2 (11 3) (6, -6) 2' -2 

m=+13 
-2 

D (6, n(121, 121) (11 9) (6,2) 2'2 (11 7) (6, 3) 2'2 

(23 13) 
2' 2 -v'3059 v12 -v'495 v11oo 

(21 13) 
2' 2 -v'9177 -v121o --v'2816 --v'495 

(19 13) 
2' 2 -v'6783 v2ooo v55o -yggo 

(17 13) 
2' 2 v4522 -v1485 v216 V480 

(15 13) 
2' 2 v969 v116 --v'250 v12 

(13 13) 
2' 2 -v'1938 -v11 -v'2ao -v5o4 

D (6, -1) (121' _121) (11 9) (6, -2) 2' -2 (11 7) (6, -3) 2' -2 
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(6, 4) Ul·}) 
v99o 

-v539 

-v76s 

T. Shimpuku 

(6, 5) (l:l, -~-) 
v366 

32 

-v33 

--v22o 

v42 

v1686 

v1546 

v23I 

(?}, -\~) 

- (?-~ _13) 
2' 2 

( l~ -1~) 
2 ' 2 

- (11 _13) 
2' 2 

(
15 _13) 
2' 2 

, ;- , ;-- (13 13) 
- v 385 v 132 - 2' -2 
-----------------~--~------

(6, -5) (ljc,- ~) (6, --6)(\~.- ~) I 

v c~ o)_i¥,_121 )__ __ C6, 12C2~'-~_}__ __c~:2LG1· ~_L_ 
(2

2
3. 1Tf

1

-- -;io~§ -v2s v264 -v 825 

(
2
2
1
, 
1
2
1
) v 468627 - v3o49-2 - vf22o34 - v 825oo 

(1{, 12
1
) v13566 v2625 v21so -v22o 

Ui· 121) I .v 4522 -v1386 -v21 v864 

e:- 1
2
1

) 1 v'969 V264 -v112 -Y14 

(~ 3 • ~ 1 ) I Y2;~l941 -Y3234 V5887 -Y3584 

(11 11) ,II • I -- I , ;- , ;--- , /84 2' 2 I V 442 ' V 11 - v 42 v 

--------~---v--1 (6, o)(If.-=-1;) (6, --1~\- }) (6, -2)(1J. -+) 

_c~. 3)(~1~--~_L--~~,_~2CLJ) ----- (6, 5!J~. -~-) --~~62~~1.- ~) 
vffoo v66o -vnrs v14 (

23 _11) 
2' 2 

V2475 vn1540 v1oo842 -(~ _11) 
2' 2 

-v264o -vrr V3436 vf89o ( 1~ _11) 
2' 2 

-v32 -v1so v23! -(17 _11) 
2' 2 

V168 -via -v44 v 297 (125' _121) 

v168 vi75o -v58f9 v4752 -ef. -1l) 
--vn2 v106 -v66 

v22 __ (\\=--
1

~J-
(6~3)rfl: --~T-C6~=4)"(lf.-~--~ T-c~=s-)T1~1· --+-c-) -(-6.--~6~) e;. -~ ) 
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m= :.1~-} 

D - ~~6·-= ~)e21~_121l (11 9) (11 7) 
(6, 0) _]~~-~~-~~---::z-~.=2:_ (11 5) 

-----~~-~2 -~f~2 
(23 -~) 

2' 2 1/7429 t/24 V3-68 -v'I326 V24i5 

(~~ j)_) 
2' 2 -v'2bso12 - -v'5929 - -v'37422 --v'52855 --v'66o·o 

e~ -~) t/4522 v49o -v'l155 vss --v'660 2' 2 
I (E -~) vf292 i --v'297 --v'I26 V135 V72 2' 2 

(15 -~) 
2' 2 I 

t/4199 -v'f232 --v'24 --v'566 V378 

e3 jL) 
2' 2 I -v'I6796 - -v'3773 -v'2646 --v'35 --v'I512 

(11 JL) 
2' 2 -v'4862 V462 -31 -v's46 --v'252 

( ~ , ~ ) -v'9724 - -v'f65 -v' 63o - v 1323 v 1960 

---------~---J)---~-c6~0(1}~-~ 1 2 1 ) C6,o)(1J, -i-) (6, c..1)(~ 2 !, --~) (6, -2)(¥-,- f) 

-~~~-(~J,+) (6,4)e21'+) (6,5)(121'- ~) (6,6)e21'- ~)I 
v2wo -- -----~~~~---- -------~---;~6;·-----~----;;i~--~--(; 3 .-=~lT 

-v'26625 V55594 -v'26o47 -v'2ff4o - (~ 2 !, - {-) 

-v33o V385 -v'112o V294 (1;. --·f-) 
-13 --v'42 -v'23I -v'226 -(IJ, --~-) 

--v'722 -v'44 -v'fi55 (~~. -1) 

- -v 338 - vi33i -v 46-26 - e:. -i-) 

--v'14 v5o7 - -v 1os6 v77o ( 
1
2
1
. - ~ ) 

--v'22o5 -v'u@) --v'1155 V396 -({-, --}) 
--------Tf-3~------ Tf - -1- --- ------n·:c----~-~-----n--3--1-- -- -· - -~ 

(6 -31 (-- - ----) (6 - 4) (- - ---) (6 - 5) (-~ -) (6 - 6) (~- -) 1 ' ' 2' 2 ' 2' 2 ' 2' 2 , 2' 2 
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124 T. Shimpuku 

m=+]_ 
-2 

D. (11 11) (11 9) (11 7) (11 5) 
-~~-=--~-- 2 , ~--~~~f:~2~ (6,0) 2'2 (6, 1) ~-' 2 __ 

r~3 ]_) 
~·~--

1(14s58 vT5 11264 111540 113960 2' 2 

(21 2) 
2' 2 1189148 -11968 -119295 -1122638 -1111913 

(~ ]_) 
2 , 2 v1938 10 1144o 11231 -1166 

e7 ]_) 
2 ' 2 1116796 -112376 -113375 11126 51 

e5 ]_) 
2' 2 v12597 v3o80 11448 -111920 0 

(~ ]_) 
2' 2 vi662804 -11452760 1150421 1l11o250 -11229635 

(11 ]_) 
2 ' 2 v14586 112772 -112520 11363 1137s 

(5L1_) 
2, 2 vs7516 -1166oo 1114415 -1115246 91 

(~, ~)_ 1125-i4 1133 -11120 11252 -11392 
----

D (6, 2) (121. - ]21) (11 9) (6, 1) 2' -2 (11 7) (6, 0) 2' -2 (6 . \ (11 5 ) 
'-l;\2' -2 

(11 3) 
-~~3~- 2 ' 2 __ 

(11 1) (6, 3) 2'2 (11 1) (6, 4) 2' -2 (11 3) (6, 5) 2' -2 (11 5) (6, 6) 2_' - 2 ___ 

114956 1l3oso 11924 11120 115 (23 _]_) 
2' 2 

11660 1118711 1119250 115329 11384 - (21 _]_) 
2' 2 

-11330 0 11385 11338 1148 (19 _]_) 
2, 2 

-11180 -112527 11210 113993 111408 -(17 _]_) 
2' 2 

1l17oi -11540 -11105s 111540 112310 
(15 _]__) 

2' 2 

1l2o412 11117045 -112376-66 v1155 v 443b2o -(13 _]_) 
2, 2 

-111s9o 111536 -1145 -111386 113Ef96 (11 _]_) 
2, 2 

-1lgso -111575 111029-6 -1117457 1112672 -(lL _]_) 
2' 2 

v49o --11504 1142-6 -11264 v99 (]_ _]_) 
2' 2 

---··----------~------- --------- ---------- -· 

(11 3) (6, -2) 2' -2 (11 1) (6, -3) 2' -2 (11 1) (6, -4) 2' 2 (6, - 5) (lj-, 1-) (11 5) (6, -6) 2-,2 ' 
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m=+_Q_ 
-2 

(23 _!i_) 
2' 2 

(21 _!i_) 
2'2 

e9 _Q_) 
2' 2 

(17 _!i_) 
2' 2 

(15 _!i_) 
2' 2 

(13 _!i_) 
2' 2 

(11 _!i_) 
2'2 

( ~' ~) 

( ~' ~) 
(-~ _!i_) 

D 

11'14858 

v'3120t8 

vf7635s 

·v4199o 

v'i38567 

11'277134 

v4862 

v'4375-8 

vfs01s 

V1001 

(6, - 3) (121, 1i) (11 9) (6, -2) 2'2 

2 v'99 

-v'f689 -v'f5884 

60 v'275o6 

-v29Yo -v'9726 

v22176 v'2o216 

-11'67914 -v'2744 

v1232 -v252 

-v'7425 v'75o6 

vhss -v2523 

-v'11 6 

(11 7) (6, -1) ·z-· 2 (11 5) (6,0) 2'2 (11 3) (6, 1) 2' 2 

v'792 v'2772 v'4752 

-v6T79s -v693oo -v646s 

v36982 v'693 -v'25872 

-vi2Ts v'525-6 v1446 

-v'7T68 -v'f6368 v'136o8 

v41503 - v'7938 -v'I36os 

-v'126 25 -v'336 

--v2166 -v's4 v'3136 

v2904 -11'2100 vrs4 

-1112 v112 - v'147 
- 2~--

I D ------(n 11) (11 9 ) (11 i) (11 5 ) (11 3 ) 
I 

(6, 3) 2' -2 (6, 2) 2' -2 (6, 1) 2' -2 (6, O) 2' -2 (6, -1) 2' -2 

(11 1) (6,2) 2'2 (11 1) (6, 3) 2' -2 

v' 4158 v1848 

v2956s v7so78 

-v1166o v11556 

-v'5046 - v1715 

v'2HW -v'20172 

v34992 -v'f587 

-v'6 v486 

-v&roo v3I5o 

-v'i4 -115-64 

vHis -vi6s -------- -(Tl ____ l_)______________ (11 1) 

(6, -2) 2' -2 (6, -3) 2' 2 

(11 3) 
(6, 4) 2' -2 

-vu 

-v'30926 

12 

(11 5) (6,5) 2' -2 

6 

85 

v16384 

0 

( 6' 6) ( ¥, - ~ ) 1---:-::-::------c---

(
23 _ji_) 1 

36 

v'fo692 

2' 2 

- (21 _Ji_) 
2' 2 

(
19 - _!i_) 
2' 2 

- (17 _ji_) 
2' 2 

(125'- ~) 

- (13 - 5) 
2' 2 

( 11 -~) 
2' 2 

-(_2_ -~) 
2' 2 

(]_ -~) 
2' 2 

- v99 v44 - (-~, --~) 

C6, - 4) (!j, f)-c~---5-) (I21, I)--(6~-=6)( 1[-l) -~-
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126 T. Shimpuku 

(11 5) (6, -1) ~2'2 (11 3) (6,0) 2'2 

11io4oo6 11-6 11220 112fis 1l11s8o 1127720 

111352-078 -111210 -1127753 -11f6s96o -1133283~8 -11149688 

1158786 1137~5 114956 1113316 114752 -11it72 

11646646 -1117s2o -11119286 - 11874so 1116641 11s6oi6 

11138-567 11iToss v3o24o 11168 -112of6o 115~4o 

1192378 -1115692 -111o~29o 118232 111715 -11ni6o 

1114586 113465 1142 -11IB9o 11roos 1148 

11102102 -1124756 116o7s -1196o -111oos2 1110752 

viroo6 1199o -11972 11375 -11-8 -11i6s 

V1001 -1166 11126 -12 11120 -117o 

(6,2)(¥,- ~) (6,3)(1{, --}) (6,4)(1J, --})(6,5)(
1
2
1
, --})(6,6)(

1
2
1
,- ~) 

1120fgo -~-1166bo ---~;99o--~-- 11~----1 - -(~ 3 ,- ~) 

(11 1) 
C6, 1) 2' :r 

113~3264 

tl271656 112s511o 119o354 97 11246 - (
2
{, - ~) 

o v1056o v106fi 1l2166 v9o (1
2

9 
'- ~) 

-11i0oso -119o972 1152so - (
1J, --}) 

11i62oo - 11s41f5 -11f234s 11iosoo 114158 (15 --~) 
2' 2 

11Iaoo 115n!o -11io647 -1142o vf925o v73-92 - (1
2

3
, - ~) 

-v144o 36 0 -11uoi vi386 v23:Co (11 --~) 
2' 2 

-112246 11i689o t/23766 - ( ~ ' - ~ ) 

11560 -116s6 -116 -11396 11i4s5 (
_7_ _1_) 
2' 2 

1121 o -1124 v9o -11165 11176 -(-},- ~) 

~-~t1126 tl14o -12 v135 --tliY6 1166 (-~-,--~) 
-~ ~-=-~ lil ~- _1_ \- - -/ii-i . -- --- Tl -_3_ --=·--:er-~~5~- -- Ti--7 -~--=- 1f}[)'··-~-·--

(6, 1)\ 2, 21 (6, 2\ 2, 2) (6, 3)( 2 , 2) (6, 4)( 2 , 2) (6, s)( 2, 2) ·6, 6)( 2, 2 I 
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(6, -2) (6, -1) (6, 0) 

(
11 _§_) 
2' 2 (

11 1-) 
2' 2 (!l l) 2' 2 

vsi675 

-t1s:Zs22 --tlsis625 --t116731oo -v166sisc) --vff6424 

t/6125 v30T20 

·tlf293292 

tli3-8567 

-- 99 - v 136242 - v 27542-7 

t/26896 tlii6i6 

tlss4268 - v4iso3 - vri5934 vfo29 

-v5I2 

ti7T4i5 

-vias vi8ois 

v2oo2 

v'30o31 

v78
1 

---- ___________ ! 

66 

-v363 

t/242 

-1 

t/507 

-v225o 

--vss2 

v~Y94 

-19 

-11 

t/384 

-v8 

D 

I 

(6, 5) (6, 4) \b, ~) 

(11 -E) (11 __ 2_) (E -2) 

(6, 1) 

(11 -1-) 
2' 2 

v365904 

vsoTios 

- tlf6b86 

- tlf5i566 

tli4oo 

260 

0 

-v6176o 

--v:~:r:z 

-vrs9 

-vs-6 

2' 2 2' 2 2' 2 

(6, 2) 

(1.1: _l_) 
2, ?. 

V16335o 

v198c)o66 

vfisio 

-v48672 

-139 

-v3ss4 

t/432 

tl4o96o 

-v338 

-v2T6 

-2 

(6, 3) (6, 4) 

ek.- ~) ( 11 -2) 
? ' ? 

v 363-66 v 3630 

tl io-9T475 tlz6339-6 

v3969o 131 

379 -v:zs2sro 

-vi2 v27(8o 

- v6o543 v 37o3o 

-- v4s6 -vis 

v45 - v6z65s 

vi764 - v22-so 

vi47 - vso 

- tli8 tli25 

tl3249o 

- tli2996 

- t/16952 

t/67228 

-v6 

37 

-v12 

-v33s 

2 

\b, 4) 

(
11 _ _§_) 
2' 2 

(6, 5) 

(!l _ _2__) 
2' 2 

109 

vi76o 

-vsz3fi 

tli4872 

, ;---- ·-----

v 105413 

vio56 

t/83655 

t/396 

-v33 

-v352 

-vi -3 via --vi-i 

(6, -1) (6~~--(6, --4)-- (6, -5) 

(121, +) (11 _§_) (11 2) (11 _2__) 
2' 2 2' 2 2' 2 

tlf7298o 

-- tl676o 

- v2744o 

t/486 

52 

-v2ooo 

v25o 

-v5 

\ b, l) 

(!l -1-) 
2' 2 

-v2646-6 

tl29-4oo 

vr4too 

-vi6soo 

-20 

tl23-s2o 

vfi76 

--v9-s 

-- t/147 

\b, U) 

(
11 _]_) 
2' 2 

(6, 6) ! 

e21' _121) I ___ _ 

1 (223' -+) 

v132 - (2
2
1

, - ~) 

v3o (1i,- ~) 

vf4s2 - (
1
;, - ~ ) 

tl726 (
1
2
5

' - ~) 

tl1oi64 -(
1
2
3
,- ~) 

t/242 (121' - ~) 

t16534o - ( ~ , - ~ ) 

t/3267 ( ~ ' - ~ ) 

22 - ( ~' --}) 

v726 ( ~,- ~) 

vi2 -( ~,- ~) 
(6, -=-~--~---

(11 11) 
2' 2 
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128 T. Shimpuku 

j'=6 j=6 

m=±11 

D (6, 5) (6, 6) (6, 6) (6, 5) 

(12, 11) -v2 1 1 (12, -11) 

(11,11) -v2 -1 1 - (11, -11) 

D (6, -5) (6, -6) (6, -6)(6, -5) 

m=±10 

D (6, 4) (6, 6) (6, 5) (6, 5) (6, 6) (6, 4) 

(12, 10) v46 v11 v24 v11 (12, -10) 

(11,10) -v2 -1 0 1 - (11, -10) 

(10, 10) . v23 v6 --vTi v6 (10, -10) 

D (6, -4) (6, -6) (6, -5) (6, -5) (6, -6) (6, - 4) 

m=±9 
D (6, 3) (6, 6) (6, 4) (6, 5) (6, 5) (6, 4) (6, 6) (6, 3) 1 

(12, 9) v46 v5 v18 v18 v5 (12, -9) 

(11, 9) v14 -v5 --v2 -v2 v5- - (11, -9) 

(10, 9) v46 v18 -v5 --vs v18 (10, -9) 

(9, 9) v14 --v2 v5 -v5 -v2 - (9, -9) 

D (6, -3) (6, -· 4) (6, -5) (6, -6) 
(6, -6) (6, -5) (6, -4) (6, -3) 

m=±8 
D 

(6, 2) (6, 6) (6, 3) (6, 5) (6, 4) (6, 4) (6, 5) (6, 3) (6, 6) (6, 2) 

----

(12, 8) v322 v15 v8o v132 v8o v15 (12, -8) 

(11, 8) v14 -v3 -2 0 2 v3 - (11, -8) 

(10, 8) v874 18 -v-3 -v22o v3 18 (10, -8) 

(9, 8) v14 -2 v3 0 --v3 2 - (9, -8) 

(8, 8) v133 vu -v33 v45 -v33 vu (8, -8) 
---

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

(6, -6) (6, -5) (6, -4) (6, -3) (6, -2) 
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m=±7 
(6, 1) (6, 2) (6, 3) (6, 4) (6, 5) (6, 6) 

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

(12, 7) v322 v6 v45 V110 V110 v45 v6 (12, -7) 

(11, 7) v266 -v3o -9 -v22 v22 9 v3o - (11, -7) 

(10, 7) v874 v24o v98 -v99 -v99 v98 v24o (10, -7) 

(9, 7) v238 -v8o v6 v33 -v33 -v6 v8o - (9, -7) 

(8, 7) v266 v55 -v66 v12 v12 -v66 v55 (8, -7) 

(7, 7) v646 -v33 V110 -v18o v180 -vno v33 - (7, -7) 

D 
(6, -1) (6, -2) (6, -3) (6, -4) (6, -5) (6, -6) 

(6, -6) (6, -5) (6, -4) (6, - 3) (6, -2) (6, -1) 

m=±6 

D (6, O) (6, 6) (6, 1) (6, 5) (6, 2) (6, 4) 

(12, 6)· v6118 v42 v432 v1485 

(11, 6) v266 -v14 -8 -v5s 

(10, 6) v7429 v126o v169o --v22 

(9, 6) v238 -v1o -v5 v44 

(8, 6) v266 v77 --v22 --v10 
(7, 6) v646 -v99 v154 -v1o 

(6. 6) v646 v22 -v11 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) 

v2200 v1485 v432 v42 (12, -6) 

0 v55 8 v14 - (11, -6) 

-v1485 --v22 v169o 11'126-6 (10, -6) 

0 -v44 v5 v7o - (9, -6) 

v48 -v1o --v22 v77 (8, -6) 

0 v7o -v154 v99 - (7, -6) 

-v168 v14o -v77 v22 (6, -6) 

(6, -3) (6, -3) (6, -4) (6, -2) (6, -5) (6, -1) (6, -6) (6, 0). 
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m=±5 

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

(12, 5) V874 v2 v2s V132 V275 

(11, 5) V4522 -v/98 -vl7oo -vnss -V275 

(10, 5) V29716 V2646 V7581 V1331 -V33oo 

(9,5) V476 -1198 -v/63 V33 V44 

(8, 5) V38 vn 0 -v/6 v2 

(7, 5) V8398 -112079 V1056 V14 -v1o5o 

(6, 5) V1292 V154 -v/275 V189 v/28 

(5, 5) vss4 -v22 vn -v/147 14 

D (6, 1) (6, - 6) (6, 0) (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 v2s v2 (12, -5) 

V275 vnss vl7oo V98 - (11, -5) 

-113306 V133I 117581 v/2646 (10, -5) 

-v/44 -v/33 V63 V98 - (9, -5) 

112 --v-6 0 vn (8, - 5) 

v1o5o -V14 -v1o66 v2o79 - (7, -5) 

-V28 V189 -v/275 V154 (6, -5) 

-14 Vl47 -vln v/22 - (5, -5) 

(6, -3)(6, -2) (6, -4) (6, -1) (6, - 5) (6, 0) (6, -6) (6, 1) I 

m=±4 

;-1 (6, - 2) (6, 6) (G, -1) (6, G) (6, 0) (C, 4) (6, 1) (6, 3) (6, 2) (6, 2) 
------

(12, 4) 7429 v5 v/96 V616 vi76o v/2475 

(11, 4) V646 -v5 -vi 54 -v/154 -viTo 0 

(10, 4) V29716 V1176 v/6125 V462o -v/297 -v/5_2_86 

(9, 4) V68 -v/8 -v/15 0 viii 0 

(8, 4) V494 viTo v/33 -v/63 -v5 v/72 

(7, 4) v/8398 -v/2316 v/77 V867 -v/945 0 

(6, 4) V14212 v3o86 -v2o79 8 vs-rs -v2oi6 

(5, 4) vss4 -v/88 vf65 -v/140 7 0 

(4, 4) vi 486-2 V99 -v33o vl63o -v/882 vi9Im 
---- --~----- ----------- --- ---~ --- -- ------------- ---------·------·----------

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, 5) (6, -1) (6, 6) (6, - 2) 

v176o v'616 v'96 v'5 (12, -4) 

v'11o v'154 v'54 v'5 - (11, -4) 

-v'297 v462o v'6125 v'1176 (10, - 4) 

-v'11 0 v'15 v'8 - (9, -4) 

-v'5 -v'63 v'33 v'116 (8, - 4) 

v'945 -v'867 -v'77 v2-3io - (7, -4) 

v'875 8 -v'2079 v3o8-6 (6, - 4) 

-7 v'14o -v'165 v'88 - (5, -4) 

-v'882 v'63o -v'330 v'99 (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) v'2-9716 v'5 v'135 v'n88 v' 4620 v'8916 

(11, 3) 11'.1292 1 -v'3 -7 -v'220 -v'3o8 -v'66 
(10, 3) v'29716

1 

v' 432 62 v'6655 t/693 - v3234 

(9, 3) vss4 -v'48 -14 -v'55 v'77 t/66 

(8, 3) v'494 v'66 v'88 -v'10 -v'56 t/·37 

(7, 3) v'9237s
1 

- v'2079o - v'3080 vf3454 -v36o t/8565 

(6, 3) v'i4212 113696 - v'3o8 - v'875 43 - t/378 

(5, 3) v884 -v'176 v'132 -v'15 -- v' 21 t/98 

(4, 3) v'9724 v'891 -v'i617 111506 - v'756 t/98 

(3, 3) v'572 -v'11 v'33 -v'60 v'84 -v98 
----- -- -----·---·- ------------------------------------~---------~--------- ----

D (6, 3) (6, - 6) (6, 2) (6, - 5) (6, 1) (6, - 4) (6, O) (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) 
-- ---------

vsmo v'4620 v'iT88 v'f35 v'5- (12, -3) 

v'66 v'308 v'220 7 v'3 - (11, -3) 

-v'3234 v'693 v66-os 62 v432 (10, -3) 

-v'66 -v'77 1/55 14 v48 - (9, -3) 

v'27 -v'56 -- v' 10 vas v66 (8, -3) 

v'ssos v36o - v'f3454 l-/3686 v2<Y79o - (7, -3) 

-v'378 43 -t/875 -v3-os t/3696 (6, -3) 

-v'98 vii t/15 -v'132 tlf76 - (5, -3) 

v'98 -t/756 vr5oo -- vi6T7 t/891 (4, -3) 

V98 -vs4 t/66 - vs3 tlti 

I 

- (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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m=±2 

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 v4o v495 v26:W v693o 

(11, 2) v9o44 -v-.s- -v12s -vw1 -1i2112 -vf3-s6 

(10, 2) v193154 v81o 111 v4o678 v23626 -v2772 

(9,2) v3o94 -v6o -v4s6 -v528 v11 v:w2 

(8, 2) v5434 v3{o V11BS v96 -v722 -v21 

(7, 2) v92378 -vi2474 - v13866 v448o v5256 -v1o125 

(6, 2) vno6 vf54o v154 -v10Cf8 v189 v242 

(5, 2) v442 -v11o vn v18 -v54 v2s 

(4, 2) v68o68 vf3365 -v9so4 v'rs-87 vsi6 - vsos2 

(3,2) v572 -v55 vr8 -9 v48 -v14 

(2, 2) V1001 v22 -v55 voo -v12o vr4o 

----- ----

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

(6, 1) (6, ~) (6, 3) (6, 4) (6, 5) (6, 6) 
(6, 1) (6, 0) (6, -1) (6, -2) (6, -3) (6, -4) 

v95o4 v6930 v2640 v495 v4o 1 (12, - 2) 

0 v1386 v2112 v891 v128 v5 - (11, -2) 

-v3234o -v2772 v23-s26 v4o67s 111 v81o (10, -2) 

0 -v462 -vn v52s v486 v6o - (9, -2) 

-vr2o -v21 -v722 v96 v1188 v33o (8, -2) 

0 1lfoT25 -v525o -v 4486 vi386o vf2474 - (7, -2) 

-vs4o v242 vis9 -v1oo8 v154 v1540 (6, -- 2) 

0 -v2s v54 -viS -J111 vi10 - (5, -2) 

v784o -v5o82 v576 vi5s7 -v9504 vi336s (4, - 2) 

0 v14 -v48 9 -vas vs5 - (3, -2) 

-v147 v146 -vf2o voo -v55 v22 (2, -2) 

(6, -1) (6, -2) (6, -3) (6, -4) (6, -5) (6, -6) 
(6, -1) (6, 0) (6, 1) (6, 2) (6, 3) (6, 4) 
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m=±l 

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

(6, 6) (6, 5) (6, 4) (6, 3) (6, 2) (6, 1) 

(12, 1) v2o8o12 1 V66 v1210 v9075 v32670 v60984 

(11, 1) vu7572 --vrr -v486 - v539o - v20625 - v26730 -vs544 

(10, 1) v3863os v330 v9245 v55473 v80190 v6336 --v 41580 

(9, 1) v6188 -v30 -v495 - V1323 --v25o v576 -v 420 

(8, 1) -v 38038 v726 vETI336 v486o -v1352 -v3645 v21oo 

(7, 1) v92378 -v5o82 - V19712 --v 420 v126oo -v875 -v75oo 

(6, 1) V14212 v1694 v2o79 -v875 -v378 tl1680 -20 

(5, 1) v6188 - v1210 -- vl65 29 -v210 -v48 v560 

(4 '1) v68068 tli6335 - v99o - v2646 tl7605 - V5618 v840 
(3, 1) tl572 -11 v66 --vw -v3 v3o -v56 

(2, 1) 112002 11242 -v297 v245 - v15o v6o -v7 

(1, 1) v182 -v6 vu -vi5 vl8 -v2o v21 
- --------~- ---------

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

(6, -6) (6, -5) (6, -4) (6, -3) (6, -2) (6, -1) 

(6, 1) (6, 2) (6, 3) (6, 4) (6, 5) (6, 6) 
(6,0) (6, -1) (6, -2) (6, -3) (6, -4) (6, -5) 

v6o984 v3267o v9075 v1210 v66 1 (12, -1) 

v5544 tl26730 ti20625 v5390 v486 vu - (11, -1) 

--v 41580 tl6336 t180190 1155473 v'9245 v330 (10, -1) 

--v 420 -v576 -v2w v1323 v495 vw - (9, -1) 

v21oo - v3645 -v1352 tl4860 v6336 v726 (8, -1) 

v7500 v875 -v126oo V420 tlf9712 115082 - (7, -1) 

-20 v168o -v378 -- vs75 112079 111694 (6, -1) 

-v56o -v 48 v2ro -29 vl65 t11210 - (5, -1) 

v840 - v5618 v7665 -v2646 - v99o t/16335 ( 4, -1) 

v56 --vw v3 v10 -v66 11 - (3, -1) 

-v7 v6o --vrw t/245 -v297 tl242 (2, -1) 

--v21 -v20 -viB vi5 --vrr v6 - (1, -1) 
-------- ----

(6, -1) (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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m=O 

D I (6. -6) (6, - 5) (6, -4) (6, -3) (6, -2) (6, -1) 
(6, 6) (6, 5) (6, 4) (6, 3) (6, 2) (6, 1) 

(12, 0) v2704156 1 12 66 220 495 792 

(11, 0) vfi7572 -1 -10 -44 -110 -165 -132 

(10, 0) v3863os 6 49 166 285 210 -78 

(9, 0) ti6T88 -2 -13 -32 -31 6 30 

(8, 0) v'38038 11 55 89 19 -71 -10 

(7, 0) v'92~3-78 -33 -121 -103 75 65 -100 

(6, 0) v' 14212 22 11 8 -43 22 20 

(5, 0) v6188 -22 -33 18 11 -26 20 

(4, 0) v'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) 
i/1821 

-6 5 -4 3 -2 i 

(0, 0) v13 1 -1 1 -1 1 -1 

I 

(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 

(} 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 11 

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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