


ORNL-1501

This document consists of 96 pages
Copy é);f 440 copaies Series A
Contract No W-7405-eng-26

REVISED Z TABLES OF THE RACAH COEFFICIENTS

L. C. Biedenharn

DATE ISSUED

MAY 2% 1958

OAK RIDGE NATIONAL LABORATORY

Operated by
CARBIDE AND CARBON CHEMICALS COMPANY

A Division of Union Carbide and Carbon Corporation
Post 0ffice Box P
Oak Ridge, Tennessee

|
MARTIN MARIETTA ENERGY SYSTEMS LIBRARIES

3 4456 0353313 9




("3

ky

)



ORNL-1501

Special
INTERNAL DISTRIBUTION

1. C. E. Center 180. A. S. Householder

2. Biology Library 181, C. S. Harrill

3. Health Physics Library 182, C. E. Winters

4, Reactor Experimental 183. D. S Billington

Engineering Library 184. D. W. Cardwell
5-6. Central Research L1br@ 185. E. M. King
7-162. Central Files . ® 186. E. 0. Wollan

163. C. E. Larson o 187. L. D. Roberts
164. W. B. Humes (K-25) 188. R. N. Lyon
165. L. B. Emlet (Y-12) 189, W, C. Koehler
le6. A. M. Weinberg 190, W. K. Ergen
l67. E. H Taylor 191, E P. Blizard
l68. E. D. Shaipley 192. M. E. Rose
169. A. H. Snell 193. D. D. Cowen
170, F. C. VonderLage 194, P. M. Reyling
171. R. C. Briant 195, M. J. Skinner
172, J. A. Swartout 196. R. Charpie
173. S C. Lind 197, J. L. Fowler
174, F. L. Culler 198. W. Good
175. A. Hollaender 199, Cleland Johnson
176. M. T. Kelley 200, E. Klema
177. K Z. Morgan 201. R. Osborne
178. G. H Clewett 202. A. Simon
179, J. S. Felton 203 T A. Welton

EXTERNAL DISTRIBUTION

204-440. Given distribution as shown in TID-4500 under Physics Category.

DISTRIBUTION PAGE TO BE REMOVED IF REPORT IS GIVEN PUBLIC DISTRIBUTION

111



Ry

o ronstmacs )

- et us -k

REVISED Z TABLES OF THE RACAH COEFFICIENTS

o INTRODUCTION

The general formulas¢!’> for the
angular distribution 1n collisions
between unpolarized nuclear particles
can be greatly simplified by explicatly
performing all sums over magnetic
gquantum numbers.(32) The result
expresses the differential cross
section as a series 1n Legendre
polynomials, the coefficients of which
are related to the scattering matraix,
most conveniently, by means of the
functions Z(ll J, 12 J,o s L).

The Z functions are defined for
integer values of the arguments 1, [, L
and 1nteger or half-integer values of
the arguments J, J, s.

Because the Z functions are compla-
cated algebraic functions of the

(1)E
29 (1947)

(2)J M Blatt and L. C Biedenharn, Revs Mod
Phys 24, 258 (1952)

P Wigner and L Eisenbud, Phys Rev 72,

arguments, the usefulness of thais
approach 1s dependent upon the avail-
ability of numerical tabulations. The
present set of tables 1s an attempt
to fill this need. Fifty-four tables
are given of the Z coefficients, and
each table 1s labelled by the two
parameters s and L. s has values from
0 to 3 1n steps of 1/2, L has the,
values 0 to 8 in integer steps. The
arguments J, and J, are integral or
half-integral according to whether s
1s i1ntegral or half-integral and are
tabulated for the range 0 to 9/2. The
arguments l, and I, are always integral
and have the range 0 to J + s

Details of the application of the Z
coefficients to specific problems are
given by Blatt and Biedenharn.(2) A
companion article(3) summarizes the
relevant properties of these co-
efficients.

(3)L C Biedenharn, J M Blatt, and M E
Rose, Revs Mod Phys 24, 249 (1952)







TABLE 1

zZ2 (1, Jy 1, J

2 2

1/2, 0)

To find Z take the positive square root of the entry in the table for Z? unless this

entry 1s preceded by an asterisk, in which case the negative square root 1s used

1/2 3/2 5/2 /2 9/2
J2
1, 0 1 1 2 2 3 3 4 4 5
12
0 2/1
1/2
1 2/1
1 *4/1
3/2
2 *4/1
2 6/1
5/2 <
3 6/1
3 *8/1
7/2
4 *8/1
4 10/1
9/2
5 10/1




22 (L, J, 1,7, 1/2, 1)

TABLE 2

To find Z take the positive square root of the entry in the table for Z? unless this

entry 1s preceded by an asterisk, in which case the negative square root 1s used

1/2 3/2 5/2 7/2 9/2
J2
ll 0 1 1 2 2 3 3 4 4 5
2/1 4/1
1/2
*2/1 4/1
*4/1 *4/5 *36/5
3/2
*4/1 4/5 *36/5
36/5 18/35 12/7
5/2
36/5 *18/35 72/17
*72/7 *8/21 *40/3
/2
*72/7 8/21 *40/3
40/3 10/33
9/2
40/3 *10/33
-
N . ) L] 3 . 2



TABLE 3

z (1, J, 1, Jd,, 1/2, 2)

2

To find Z take the positive square root of the entry in the table for Z2 unless this
entry 1s preceded by an asterisk, 1n which case the negative square root 1s used

J, 1/2 3/2 5/2 7/2 9/2
‘]2
1, 0 1 1 2 2 3 3 4 4 5
l2
0 4/1 6/1
1/2
1 *4/1 6/1
1 4/1 | *4/1 *12/17 “72/1
3/2
2 4/1 *4/1 12/7 *72/1
2 6/1 12/1 48/7 8/1 100/7
5/2 =
3 6/1 [*12/7 48/1 *8/1 100/7
3 *72/17 *8/7 *200/21 *200/231
7/2
4 *72/1 8/1 *200/21 200/231
4 100/7 200/ 231 400/33
9/2
5 100/7 *200/231 400/ 33




Z2 (1, J

TABLE 4

L, J

1 2 2

i/2,

3)

To find Z take the positive square root of the entry in the table for Z? unless this

entry 1s preceded by an asterisk,

1n which case the negative square root 1s used

1/2 3/2 5/2 1/2 9/2
J2
L, 0 1 1 2 2 3 3 4 4 5
l2
0 6/1 8/1
1/2
1 *6/1 8/1
1 *36/5 *24/5 *8/3 *40/3
3/2
2 36/5 *24/5 8/3 *40/3
2 6/1 | 24/5 16/5 8/1 20/11
5/2
3 *6/1 24/5 *16/5 8/1 *20/11
3 *8/1 *8/3 *8/1 *24/11 *120/11
7/2
4 *8/1 8/3 *8/1 24/11 *120/11
4 40/3 20/11 120/11 240/143
9/2
5 40/3 | *20/11 120/11 *240/143
" . - N » [ 3 2 [ f



v L] )]
TABLE 5
2
Z: (1, J, 1, J,, 1/2, 4)
To find Z take the positive square root of the entry in the table for Z? unless thais
entry 1s preceded by an asterisk, 1n which case the negative square root 1s used
Jy 1/2 3/2 5/2 1/2 9/2
Ja
L, 0 1 1 2 2 3 3 4 4 5

Ly

0 8/1 10/1
1/2

1 +g/1 10/1

1 *72/7 *40/7 *40/11
3/2

2 72/7 *40/7 40/11

2 72/7 36/7 360/77 720/77
5/2 Y

3 *72/1 36/1 *360/77 720/77

3 *8/1 | *40/7 *360/77 *648/77 *3240/1001
1/2

4 8/1 *40/17 360/77 *648/77 3240/1001

4 10/1 40/11 720/77 3240/1001 1620/143
9/2

5 10/1 *40/11 720/71 *3240/1001 1620/143




zZ? (1, J; 1

TABLE 6

2

J,, 1/2,

2

5)

To find Z take the positive square root of the entry in the table for Z% unless this
entry 1s preceded by an asterisk, in which case the negative square root, 1s used

1/2 3/2 5/2 7/2 9/2
J2
l, 0 1 1 2 2 3 3 4 4 5

12

0 10/1
1/2

1 *10/1

1 *40/3 *20/3
3/2

2 40/3 *20/3

2 100/7 40/7 80/13
5/2

3 *100/7 40/7 *80/13

3 *40/3 *40/7 *600/91 *120/13
7/2

4 40/3 *40/7 600/91 *120/13

4 10/1 | 20/3 80/13 120/13 60/13
9/2

5 *10/1 20/3 *80/13 120/13 *60/13
L] 1 4 = ¥ 'l L 8 f ] [ 3 i’



TABLE 7
72
22 (1, J, 1, J,, 1/2, 6)
To find Z take the positive square root of the entry i1n the table for Z? unless this
entry 1s preceded by an asterisk, in which case the negative square root 1s used
1/2 3/2 5/2 7/2 9/2
J2
I 0 1 1 2 2 3 3 4 4 5

Ly

0
i/2

1

1 *180/11
3/2

2 180/11

2 200/11 70/11
5/2

3 *200/11 70/11

3 *200/11 *200/33 *280/33
7/2

4 200/11 *200/33 280/33

4 180/11 70/11 280/33 320/33
9/2

5 *180/11 70/11 *280/33 320/33
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TABL

z? (L, J, 1,

E 8

J,, 1/2, 1)

27

To find Z take the positive square root of the entry in the table for Z? unless this
entry 1s preceded by an asterisk, i1n which case the negative square root 1s used

1/2 3/2 5/2 7/2 9/2
J2
1 2 2 3 3 4 4 5

l2

0
1/2

1

1
3/2

2

2 3150/143
5/2

3 . +3150/ 143

3 *9800/429 | *2800/429
7/2

4 9800/429 *2800/429

4 3150/143 | 2800/429 78400/7293
9/2

5 3150/ 143 2800/429 | *78400/7293
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z2 (1, J

TABLE 9

1 l2 J2’

1/2, 8)

To find Z take the positive square root of the entry in the table for Z? unless this

entry 1s preceded by an asteraisk,

in which case the negative square root 1s used

J, 1/2 3/2 5/2 /2 9/2
Ja
L 2 2 3 3 s 4 5
L,
0
1/2
1
1
3/2
2
2
5/2
3
3 *3920/143
/2
4 3920/ 143
4 3920/143 980/ 143
9/2
5 *3920/143 980/143




¢l

To find Z take the positive square root of the entry in the table for Z? unless this

entry 1s preceded by an asterisk, in which case the negative square root 1s used

z2 (1, J

TABLE 10

1

l

2

2

1

0 2 4
L, 1 1 2 3 2 3 4 5
*1
*5
*5
*5
1
*9
*9

*9
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z* (1, J

TABLE 11

1

l

2

J

21 11

1)

To find Z take the positive square root of the entry in the table for Z2
entry 1s preceded by an asterisk,

unless this

1in which case the negative square root 1s used

0 1 2 3 4
L1 }o 1 2 1 2 3 2 3 4 3 4 5
2
1 *2
1 3 5
*3 3/2 9/2
2 *3/2 1/10 27/5
*5 *1/10 *3/2 *42/5
*9/2 3/2 1 *8
*27/5 1 *1/35 *60/7
42/5 1/35 1 81/7
8 *1 3/4 45/4
60/7 *3/4 1/84 35/3
*81/7 *1/84 *3/4
*45/4 3/4 *3/5
*35/3 3/5




12!

To find Z take the positive square root of the entry in the table for Z? unless this

z: (1, J

TABLE 12

L

2

J

2

L,

2)

entry 1s preceded by an asterisk, in which case the negative square root 1s used

. 0 1 2 3 4
B 1 2 1 2 3 2 3 4 3 4 5
12
1 *2 *3
0 3 5 7
1 *3/2 *9/2 3 6
2 3/2 *5/2 2/1 54/7
1 *2 *9/2 *7/2 *3/1 *3 +81/17
2 *5/2 +25/14 20/7 *15/7 *75/7
3 *3 3 *3/1 32/7 2 *2/21 +250/21
2 2/1 20/7 48/7 1/1 15/7
3 6 *3 2 21/4 *25/12 5/3
4 54/17 *15/7 1/7 625/84 *45/28
3 *81/7 *2/21 +25/12 *275/28 *5/71
4 *75/7 15/17 *45/28 +2601/308
5 +250/21 5/3 *5/77 *112/11




TABLE 13

zZ2 (1, J, 1, J,, 1, 3)

To find Z take the positive square root of the entry in the table for Z? unless this
entry 1s preceded by an asterisk, in which case the negative square root 1is used

ST

0 1 2 3 4
L, 110 1 2 1 2 3 2 3 4 3 4 5
2
*3 *4
5 7 9
*3 *6 9/2 15/2
27/5 8/5 *1/2 1/2 10
*21/5 *6 *18/5 *5/6 *9/2
3 6 *4 *7/6 25/6 *10/3
*5 *8/5 4 *16/15 *5 3
3 6 18/5 16/15 14/3 22/3 10/33
*7 7/2 1/6 *14/3 1/2 105/22
4 *9/2 5/6 5 *1/2 9/22 90/11
*9 *1/2 *25/6 *22/3 *9/22 *81/22
*15/2 9/2 *3 *105/22 81/22 *162/55
*10 10/3 *10/33 *90/11 162/55
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To find Z take the positive square root of the entry in the table for Z2 unless this

z2 (1, J

TABLE 14

1

l

entry 1s preceded by an asterisk, in which case the negative square root 1s used

0 1 2 3 4
11 1 2 1 2 3 2 3 4 3 4 5
*4 *5
7 9
*9/2 *15/2 6
54/7 25/14 *9/2
*60/7 *15/2 *55/14 *14/11
40/7 50/7 *75/14 *135/154
*60/17 *10/7 5 *135/717 *432/71
54/7 50/7 22/17 150/77 486/77
*9/2 *15/2 5 1/22 *135/22 54/11
25/14 *75/14 150/77 729/154 *729/154
*4 *15/2 *55/14 *135/717 *135/22 *1053/154 *810/1001
*9/2 *135/154 486/77 *729/154 *6561/2002
*5 6 *14/11 *432/717 54/11 *810/1001 *1134/143




L1

To find Z take the positive square root of the entry in the table for Z? unless this

TABLE 15

Z2 (1, J, 1, J,, 1, 5)

entry 1s preceded by an asterisk, in which case the negative square root 1s used

0 2 3 4
L, [ 1]0 2 1 2 3 2 3 4 3 4 5
9
“6
10 2
*35/3 *9
25/3 25/3 *+20/3
*250/21 *10/7 6
250/21 25/3 65/21 112/39
*25/3 *25/3 25/4 3/52
35/3 10/7 *25/4 1125/364 63/13
*10 *25/3 *65/21 *1125/364 *405/52
9 *6 *3/52 405/52 *81/13
*9 *2 20/3 *112/39 *63/13 81/13
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TABLE 16

zZ2 (1, J,1,J,, 1, 6)

To find Z take the positive square root of the entry in the table for Z? unless this
entry 1s preceded by an asterisk, in which case the negative square root 1s used

0 1 2 3 4
I,11 0 1 2 1 2 3 2 3 4 3 4 5
*162/11
120/11
*500/33 *49/33
175/11 105/11
*525/44 *1225/132 245/33
175/11 175/132 *315/44
*500/33 *1225/132 *125/44 *49/11
120/11 105/11 *315/44 9/220
*162/11 *49/33 245/33 *49/11 *256/55




TABLE 17

Z (1, J, 1, J, 1, T)

To find Z take the positive square root of the entry in the table for Z? unless this
entry 1s preceded by an asterisk, in which case the negative square root 1s used

61

3 4
2 3 4 3 4 5

2835/143

*2205/143
8575/429 560/429

*8575/429 *1470/143
2205/143 1470/143 *1176/143

*2835/143 *560/429 1176/143




02

TABLE 18

Z2 (1, J, 1, J,, 1, 8)

2

To find Z take the positive square root of the entry in the table for Z2

unless this

entry 1s preceded by an asterisk, in which case the negative square root 1s used
J, 0 1 2 3 4
J2
l, 110 1 2 1 2 3 2 3 4 3 4 5
lz
0 1
0
1 1
2
1
2 2
3
2
3 3
4
3 *3528/143
4 4 | ' . | 14112/715
5 . *3528/143 *882/1715




TABLE 19

Z2 (1, J, 1, J,,

3/2, 0)

To find Z take the positive square root of the entry in the table
for Z2 unless this entry 1s preceded by an asterisk, i1n which case
the negative square root 1s used

1/2 3/2 5/2 1/2 9/2
JZ
1, 1 2 () 1 2 3 1 2 3 4 2 3 4 5 3 4 5 6
*2/1
1/2 -
( *2/1
4/1
4/1
3/2
4/1
4/1
*6/1
Cer)
*6/1 ,
5/2 R
*6/1 '
*6/1
8/1
8/1
1/2
8/1
8/1
*10/1
*10/1
9/2
*10/1
*10/1

21






TABLE 20

Z2 (1, J, 1, J,, 3/2, 1)

To find Z take the positive square root of the egtry in the table
for Z? unless this entry 1s preceded by an asterisk, in which case
the negative square root 1s used

1/2 3/2 5/2 /2 9/2
JI
L, 1 2 0 1 2 3 1 2 3 4 2 3 4 5 3 4 5 6
2
*2/1{*2/1 *2/1
1/2
2/1 *2/5 *18/5
2/1 4/1 6/1
2/5[*4/1 64/25 126/25 :
3/2 .
- 2/1 *64/25 36/25 6/25 144/25
*18/5 *36/25 18/175 48/1
*6/1 *6/25 *54/25 *48/5 '
*126/25 *18/175 | 54/25 *2304/1225 *432/49
5/2
- *144/25 2304/1225 *54/49 *18/245 *450/49
“48/7 54/49 *2/49 *10/1
48/5 18/245 72/49 90/7
432/49 2/49 *12/49 640/441 110/9
1/2
450/49 *640/441 8/9 2/63 112/9
10/1 “8/9 2/99 144/11
. *90/7 *2/63 “10/9
*110/9 *2/99 10/9 *1280/1089
9/2
*112/9 1280/1089 *90/121
*144/11 ‘ 90/121







Z2 (1, J, 1, J

TABLE 21

27

3/2, 2)

To find Z take the positive square root of the entry in the table
for Z? unless this entry is preceded by an asterisk, in which case
the negative square root 1s used

1/2 3/2 5/2 1/2 9/2
Jz
|
L, 1 2 0 1 2 3 1 2 3 4 2 3 4 5 3 4 5 6
2
2
1 *2/5 *18/5 *18/5 *12/5
1/2 i
2 2/1 2/1 “6/17 *36/7
0 2/1 4/1 6/1 8/1
1 *2/5 *64/25 36/25 | *126/25 768/115 216/35
3/2 oo
2 2/1 | 4/1 *150/49 144/49 32/49 360/49
3 *18/5 36/25 64/25 *18/175 *432/175 32/105 200/21
1 *18/5 *126/25 *18/175 | *84/25 *162/115 *144/35 *9%/7
i
2 *6/1 | 6/1 *150/49 ~30043%3 “162/343 1296/343 *1280/343 | *550/49
5/2 2
3 *12/5 768/115 *432/175 | *162/175 *363/115 338/105 *50/21 *5/21 *250/21
4 *36/7 144/49 *162/343 *1875/343 6/343 750/343 *75/539 *150/11
2 8/1 32/49 1296/343 6/343 2400/343 120/343 150/49
3 216/35 32/105 | *144/35 338/105 800/189 40/189 *550/189 6400/2079
1/2 .
4 360/49 *1280/343 750/343 120/343 5408/1029 | *50410/17787 240/121
5 200/21 *50/21 40/189 224/27 *10/2079 *560/297
3 “90/7 *5/21 *550/189 *10/2079 *275/27 *50/297
4 *550/49 *75/539 150/49 *50410/17787 *30625/3993 *150/1331
9/2
5 *250/21 6400/2079 *560/297 *50/2917 *2500/297
6 *150/11 240/121 *150/1331 *14700/1331

25






TABLE 22

z2 (1, J, 1, J,,

3/2, 3)

To find Z take the positive square root of the entry in the table
for Z? unless this entry 1s preceded by an asterisk, in which case

the negative square root 1is used

J, 1/2 3/2 5/2 7/2 9/2
‘12
1, 1 2 0 1 2 3 1 2 3 4 2 3 4 5 3 4 5 6
*6/7 *36/1 *36/17 *20/7
1/2
18/5 12/5 *4/3 *20/3
4/1 6/1 8/1 10/1
*36/25 *768/1175 18/1 *216/35 128/21 22/3
- 3/2
36/25 64/25 144/25 *6/25 *32/9 40/9 10/9 80/9
- *4/1 *64/25 432/175 18/17 *32/105 *24/1 6/11 400/33
. *18/5 *144/25 *972/115 *2/7 *108/35 *12/7 *6/1
6/1 768/175 *432/175 | 972/1175 *578/1175 *4/21 *20/21 110/21 *1280/231
. 5/2
*12/5 |*6/1 6/25 578/175 *27/17 *72/35 *8/7 529/121 *450/121
36/1 *18/7 *18/17 2/1 27/1 *8/1 *40/17 5/17 250/71
36/1 216/35 32/105 | 108/35 72/35 352/63 40/693 440/63 500/693
4/3 |*8/1 32/9 4/21 8/17 *352/63 360/117 360/121 500/1089
7/2
. 20/1 *£128/21 24/1 12/1 8/1 *360/77 288/17 72/11 324/17
20/3 *40/9 20/21 40/1 *40/693 *288/717 72/121 9604/1089
+10/1 *10/9 *110/21 *5/11 *440/63 *72/11 *585/121 *250/14157
*22/3 *6/11 6/1 *529/121 *360/121 *72/121 585/121 *7290/1573
9/2
- *80/9 1280/231 *250/77 *500/693 “324/11 7290/1573 *48020/14157
* 400/33 450/121 *500/1089 *9604/1089 250/14157 48020/14157

27






z2 (1, J

TABLE

l, J

1 2

23

2’

3/2, 4)

To find Z take the positive square root of the entry in the table
for Z? unless this entry 1s preceded by an asterisk, in which case
the negative square root 1s used

1/2 3/2 5/2 1/2 9/2
Ji
L, 1 2 0 1 2 3 1 2 3 4 2 3 4 5 3 4 5 6
2
1 *4/3 *20/3 *20/3 *10/3
1/2
2 36/1 20/17 *20/11 *90/11
0 6/1 8/1 | 10/1
1 *18/17 *128/21 56/15 122/3 256/33
3/2
2 144/49 150/49 360/49 *32/49 *490/121 720/121
\ 3 *48/1 *18/7 24/1 96/35 *6/11 *48/11
1 *48/17 *54/17 *44/7 *28/55 *22/1 *28/11
2 144/49 2304/343 *1350/343 1980/343 *12996/37173 *90/5929 *180/121
5/2
3 *18/7 *18/17 *54/7 9/17 216/77 *1944/385 *243/77 *54/17
4 6/1 150/49 *1350/343 *729/343 3000/3773 17496/3773 *10935/5929 *750/121
2 36/17 360/49 1980/343 3000/3773 792/343 12960/3773 42120/5929 180/1573
3 “4/3 *128/21 24/1 “44/7 216/717 *8/77 160/77 *520/77 5780/1001
1/2
4 20/7 | 8/1 *32/49 *12996/37173 17496/3773 | 12960/3773 648/3773 *405000/77077 8100/1573
5 *20/3 56/15 96/35 28758 *1944/385 160/1717 56/11 *200/1001 *700/143
3 *20/3 *22/3 *6/11 *22/17 *243/71 *520/177 *200/1001 '65/11 *250/143
4 *20/11{10/1 *490/121 *90/5929 *10935/5929 | 42120/5929 *405000/77077 *19845/17303 *20250/17303
9/2
5 *10/3 256/33 *48/11 *28/11 *54/117 5780/1001 *700/143 *950/143 *320/143
6 *90/11 720/121 *180/121 *750/121 180/1573 8100/1573 +20250/17303 *141120/17303

29






TABLE 24
Z2 (1, J, 1, J,, 3/2,5)

To find Z take the positive square root of the entry in the table
for Z? unless this entry 1s preceded by an asterisk, in which case
the negative square root 1s used

Jy 1/2 3/2 5/2 1/2 ' 9/2
"1
1
1 2 0 1 2 3 1 2 3 4 2 3 4 5 3 4 5 6
!
!
' +20/11 *90/11
1/2
20/3 10/3
8/1 10/1
*56/15 *256/33 54/11
3/2 ,
40/9 32/9 80/9 *10/9
*200/21 *96/35 48/11 98/33
*10/1 *48/5 | *18/11 *108/143
[
|
250/49 1280/147 *16/3 1]30/21 *140/39
5/2 \
*250/49 *135/49 *450/49 5718/245 361/143 *882/143
10/1 135/49 *250/49 *2/1 125/91 70/13
200/21 450/49 2600/441 160/117 130/63 560/117
*40/9 *1280/147 250/49 *2600/441 1440/637 *90/143 3920/1287
1/2
56/15 96/35 48/5 *578/245 *1440/637 72/13 450/91
|
*8/1 *32/9 16/3 2/1 *160/117 *72/13 ‘ 450/143 6400/1287
*20/3 *80/9 *130/21 *125/91 *130/63 *450/91 ! *1125/143 *490/1287
i
]
20/11 256/33 *48/11 78/11 *361/143 90/143 *450/143 1125/143 *810/143
9/2
*10/3{*10/1 10/9 140/39 *70/13 *560/117 810/143 *8000/1287
90/11 *54/11 *58/33 108/143 882/143 *3920/1287 *6400/1287 490/1287 8000/1287
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z* (1, J, 1, J,, 3/2, 6)

TABLE 25

To find Z take the positive square root of the entry in the table
for Z2? unless this entry 1s preceded by an asterisk, in which case
the negative square root is used

1/2 3/2 5/2 1/2 ' 9/2
Ll o 2 | o 1 2 3 1 2 3 4 2 3 4 5 '3 4 5 6
2 1
1
1/2
} 10/1
}
‘ *54/11
3/2
- i
i 720/121 490/121
:!400/33 *98/33
*144/11 2 *126/11
80/11 1280/121 *810/121
5/2 b
- *250/33 *98/33 *350/33 112/33
150/11 30/11 *750/121 *240/121
150/11 120/11 | 750/121 240/121
*250/33 *3200/297 1960/297 '%750/297 560/297
1/2
80/11 30/11 120/11 *128/33 | *578/363 768/121
» |
|
*144/11 *98/33 1960/297 512/2917 *686/297 *1792/297
|
- *400/33 *350/33 *1750/297 *686/297 *500/297 *1960/297
720/121 1280/121 *750/121 750/121 *578/363 \ 7220/3993 *5880/1331
9/2 :
*54/11 *98/33 | *126/11 112/33 560/297 *1792/297 *1960/297 80/297
{
10/1 490/121 *810/121 *240/121 240/121 768/121 *5880/1331 *6000/1331
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TABLE 26
z2 (1, J, 1, J, 3/2, 1)

To find Z take the positive square root of the entry in the table
for Z? unless this entry 1s preceded by an asterisk, in which case
the negative square root 1is used

J, 1/2 3/2 5/2 1/2 ' 9/2

1/2

3/2

1 *210/13

. 1350/143

5/2
3 *15750/1573 *5040/1573

4 2450/143 400/143

2 2520/143 1800/143

3 *13720/1287 *179200/14157 12600/1573
1/2

4 13720/1287 3584/1287 15680/1287 *520/99

] *2520/143 *3584/1287 109760/14157 2520/1573

3 *2450/143 *15680/1287 *83300/14157 *88200/26741

4 15750/1573 179200/14157 *109760/14157 | 83300/14157 *245000/240669)
9/2

5 *1350/143 *400/143 *1800/143 520/99 245000/240669 *176400/26741

6 210/13 5040/1573 *12600/1573 *2520/1573 88200/26741 176400/26741

35






TABLE 27

z* (1, J, 1, J,, 3/2, 8)

To find Z take the positive square root of the entry in the table

for Z? unless this entry 1s preceded by an asterisk, in which case
the negative square root 1s used

J, 1/2 3/2 ’ 5/2 1/2 9/2
Ja
1, 1 2 3 1 2 3 2 3 4 5 3 4 5 6
l:
1
1/2
2
0
1
3/2
2
3
1
2
5/2
3
4
2 280/13
3 *1960/143
7/2
4 21952/1573 4536/1573
5 *3136/143 *392/143
3 *3136/143 *1960/143
4 21952/1573 250880/17303 *158760/17303
9/2
5 *1960/143 +392/143 *1960/143 980/143
6 280/13 4536/1573 *158760/17303 *24500/17303
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TABLE 28

zZ2 (1, J,1,J,, 2,0)

To find Z take the positive square root of the entry in the table
for Z? unless this entry 1s preceded by an asterisk, in which case
the negative square root 1s used

*7

*1

*7

*1
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TABLE 29
22 (1, J, 1,J, 2, 1)

To find Z take the positive square root of the entry in the table
for Z? unless this entry 1s preceded by an asterisk, in whach case
the negative square root is used

0 2 6/5 9/5

1 *6/5 *27/10 *3 *21/10

1 2 27/10 *9/5 *9/10 *18/5

3 *9/5 9/5 *9/35 *36/1

1 9/10 *S 1/2

28/5

2 2 21/10 9/35 *1/2 18/17 2/5

216/35

3 18/5 *18/1 10/7

9/35

50/1

4 36/1 *10/7

2/21

25/3

1 *1 *2/5

*14/5

*54/5

2 *28/5 *9/35 14/5

*27/10

*135/14

3 3 *216/35 *2/21

27/10

*25/12

*9/70

*275/28

4 *50/7

25/12

*1/6

*3/28

*21/2

S *25/3

1/6

*1/22

*126/11

2 54/5

9/70

27/14

135/14

3/28

*27/14

297/140

275/28

1/22

|
|
°2}7/14o

189/110

21/2

|

*189/110

54/55

126/11

*54/55







TABLE 30

z2 (1, J

1

l

J

2

2, 2)

To find Z take the positive square root of the entry in the table
for Z? unless this entry 1s preceded by an asterisk, in which case
the negative square root 1s used

0 1 2 3 4
‘Ii
1, 2 1 2 3 0 1 2 3 4 1 2 3 4 5 2 3 4 5 6
l:
0 ‘2 1 10/7 18/1
1 *3/50 «81/25 *9/10 *18/5 *126/25 *54/25
1 2 3/2 3 15/14 *24/1 *12/17 *30/1
3 *81/25 *24/25 3/5 12/5 *3/175 *16/25 T*50/7
0 1 3 5 7 9
1 ‘. *9/10 3/5 *1/2 18/7 *28/5 27/5 45/1
2 2 10/1 15/14 5 ~225/686 360/343 *160/49 225/49 360/343 2475/343
3 *18/5 12/5 18/1 2/17 *9/35 *49/15 125/42 5/1 125/14
4 18/7 '24}/7 \ 360/343 1250/343 *9/98 *125/49 1/686 1125/3773 375/33
1 *126/25 / *3/175 *28/5 *9/35 *84/25 *36/25 *36/1
2 *12/17 7 *160/49 *9/98 *3/1 *15/14 225/49 *495/98
3 3 *54/25 *16/25 21/5 *49/15 *36/25 *2527/2700 *25/54 49/12 *25/6
4 *30/17 225/49 *125/49 *15/14 *75/28 5/98 7569/2156 *28/11
5 *50/1 125/42 *25/54 *175/21 1/42 1/3
2 9 360/343 1/686 225/49 5/98 2475/343 405/686
3 45/1 5/1 *36/1 49/12 1/42 99/28 81/154
4 4 2475/343 1125/3713 *495/98 7569/2156 405/686 7017201/1826132 324/1331
5 125/14 *25/6 1/3 81/154 63/11
6 375/33 28711 324/1331 12348/1331
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TABLE 31

z2 (1, J,1,J

2 2

. 2, 3)

To find Z take the positive square root of the entry in the table
for Z? unless this entry 1s preceded by an asterisk, in which case
the negative square root 1is used

0 1 2 3 4
J!
l, 2 1 2 3 0 1 2 3 4 1 2 3 4 5 2 3 4 5 6
li
0 2’ 9/5 28/15 10/3
1 *9/35 *36/7 *9/5 *9/2 *243/35 *33/14
1 2 3/s 12/5 24/5 7/10 “5 *5/2 S
3 3 *96/35 *6/1 6/5 3 *2/35 *81/77 *100/11
. 0 3 5 7 9
1 *3/5 *18/7 10/7 *27/5 25/6 *45/7 99/14
- 2 2 9/35 96/35 18/7 2/7 216/35 *121/90 -125/63 *45/14 45/1
. 3 *12/5 *5 *2/1 45/14 49/15 *5/1 *288/717 50/11
4 36/1 6/1 *10/7 *45/14 2/21 2 25/1 *2/1 *25/1
) 1 *9/5 *24/5 *216/35 *2/21 *21/5 “2/3 *99/35 *18/17
2 9/5 *6/5 21/5 *49/15 21/5 *112/45 *5/18 *45/22
3 3 *28/15 *1/10 7 121/90 «2 112/45 “1/2 *44/15 *27/242 *350/363
4 9/2 3 *25/6 2/3 1/2 4 *49/22 *16/11
5 *10/3 5 *125/63 *25/1 5/18 4 “5/462 *972/847 *2401/363
” 2 243/35 2/35 45/1 5/1 99/35 44/15 5/462 44/1 25/154
) 3 5/2 9 45/14 2/1 49/22 *44/1 42849/8470 10/121
4 4 33/14 81/11 *99/14 288/1717 18/1 27/242 972/847 *42849/8470 20736/4235
5 5 *45/1 25/1 45/22 16/11 *25/154 *20736/4235 2401/605
) 6 100/11 *50/11 350/363 2401/363 *10/121 *+2401/605
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22 (1, J, 1

TABLE 32

J

2, 4)

To find Z take the positive square root of the entry in the table
for Z? unless this entry 1s preceded by an asterisk, in which case
the negative square root 1s used

0 1 2 3 4
Ja
i, 2 1 2 3 0 1 2 3 4 1 2 3 4 5 2 3 4 5 6
l!
0 2 18/7 180/77 45/11
1 *1/2 *7 *27/10 *27/5
1 2 9/17 45/14 45/7 81/154 *72/11
3 *36/17 *3 *6/7 9/5 18/5
0 5 7 9
1 *10/7 *25/6 7/3 *99/14 63/11
2 2 360/343 1250/343 225/49 5/98 2475/343 *190125/83006 360/121
3 *10/7 *45/14 *50/7 27/1 288/77 *9/17
4 5 1250/343 405/686 *125/49 *162/49 1125/3773 118098/41503 450/121
1 *36/7 *50/7 *22/3 *7/33 *198/35 *63/55
2 9/1 225/49 *125/49 99/14 *320/77 495/98 *11664/5929 *63/121
3 3 *1/2 *3 *25/6 *22/3 63/22 *36/11 147/110 *192/55
4 45/14 7 5/98 *162/49 *320/77 81/154 900/539 32805/11858 *630/121
H *7 *6/7 1/3 27/1 *7/33 *36/11 *63/22 60/77 105/22
2 18/7 45/1 2475/343 1125/3773 495/98 900/539 1287/686 189540/41503 45/1573
3 *27/10 9/5 *99/14 288/77 *198/35 147/110 60/77 *117/154 3600/1001
4 4 180/77 81/154 9 *190125/83006 118098/41503 *11664/5929 32805/11858 189540/41503 *3470769/11869858 36450/17303
5 *21/5 18/5 63/11 *9/11 *63/55 *192/55 105/22 3600/1001 63/286
6 45/11 *72/11 360/121 450/121 *63/121 *630/121 45/1573 36450/17303 98784/17303

A7






TABLE 33

z2 (1, J, 1

2

J

2, 5)

To find Z take the positive square root of the entry in the table
for Z? unless this entry 1s preceded by an asterask, in which case
the negative square root 1s used

J, 0 1 2 3 4
‘,2
l, 2 1 2 3 0 1 2 3 4 1 2 3 4 5 2 3 4 5 6
12
0 2
1 *42/55 *486/55
1 2 2 4
3 *50/7 *1296/385 *49/55
0 1 9
1 *1/3 *63/11 36/11
2 2 125/63 40/9 45/1
3 *125/42 *27/1 *125/14 9/77 49/11
4 25/3 25/17 1/2 *25/1 *7/2
1 *25/3 *28/3 *468/55 *252/715
2 125/42 125/18 *35/9 117/14 *63/13
3 3 *125/63 *25/1 *125/18 1/4 *325/42 75843/20020 *9604/2145
4 1/3 27/1 28/3 *1/4 *1/2 *1445/364 35/26
5 *7 *40/9 *1/2 35/9 1/2 *25/39 *1215/286 *1120/429
2 50/17 125/14 325/42 25/39 65/14 35/13
3 *2 *45/1 25/1 *117/14 1445/364 *65/14 2025/4004 196/143
4 4 42/55 1296/385 63/11 *9/71 468/55 *75843/20020 1215/286 *2025/4004 567/286
5 *4 *9 /2 63/13 *35/26 *35/13 *567/286 800/143
6 486/55 49/55 *36/11 *49/11 252/715 9604/2145 1120/429 *196/143 *800/143
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TABLE

z2 (1, J, 1,

34

J,, 2, 6)

2

To find Z take the positive square root of the entry in the table
for Z? unless this entry 1s preceded by an asterisk, in which case

the negative square root 1s used

0 1 2 3 4
J2
L, 2 1 2 3 0 1 2 3 4 1 2 3 4 5 2 3 4 5 6
l’
0 2 )
1
1 2
3
0 9
1 *36/11
2 2 360/121 630/121
3 *50/11 *49/11
4 125/11 450/121 56/121
1 *126/11 *126/11
2 105/22 2205/242 *630/121
3 3, *4375/1188 +2401/594 *1225/132 49/66
4 105/22 189/44 245/22 *441/484 *448/121
5 *126/11 *2401/594 *112/297 343/66 112/33
2 125/11 245/22 2025/242 126/121
3 *50/11 *1225/132 343/66 +405/44 441/110
4 4 360/121 450/121 2205/242 *441/484 2025/242 +114921/26620 36288/6655
5 *36/11 *49/11 *126/11 49/66 112/33 441/110 *144/55
6 ? 630/121 56/121 *630/121 *448/121 126/121 36288/6655 2880/1331
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TABLE 335

Z2 (1, J,1,J, 2, 7)

To find Z take the positive square root of the entry in the table
for Z? unless this entry 1s preceded by an asterisk, in which case
the negative square root 1s used

3 4
J!
1, 3 0 1 2 3 4 1 2 3 4 5 2 3 4 5 6
2
)
1
A
2
*189/13
945/143
3 *8575/1573 *7056/1573
1029/143 672/143
*2205/143 *6272/1573 *504/1573
2205/143 1890/143
*1029/143 *18522/1573 10584/1573
4 8575/1573 6272/1573 18522/15173 *3024/1573
*945/143 *672/143 *1890/143 3024/1573 5292/1573
189/13 7056/1573 504/1573 *10584/1573 *5292/1573
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TABLE 36

z2 (1, J, 1, J,, 2, 8)

1 2 27

To find Z take the positive square root of the entry in the table
for Z? unless this entry 1s preceded by an asterisk, in which case v
the negative square root 1s used

9 252/13

3 *7056/715

4 691488/86515 367416/86515

5 *7056/715 *3528/715

6 252/13 367416/86515 4410/17303

55






TABLE 37

z2 (1, J, 1,J,, 5/2, 0)

1 2

To find Z take the positive square root of the entry in the table
for Z% unless this entry 1s preceded by an asterisk, in which case
the negative square root 1s used

/2

9/2

172 S
2 Pl .
Cy
4
3/2 o
" N
(6]
6
6
5/2 6
6
he ]
“8
*8
1/2
- *8
g
10
10
10
9/2

10

10

10

57







TABLE 38
z2 (L, J, 1,7, 5/2, 1)

To find Z take the positive square root of the entry in the table
for Z? unless this entry 1s preceded by an asterisk, in which case
the negative square root 1s used

1/2

3/2

§/2

1/2

9/2

1/2

12/5

8/5

3 *2

4/7

24/17

3/2

1 *12/5

*84/25

*56/25

*4/7

84/25

*512/175

*36/25

*648/175

3 *8/5

512/175

*12/7

*108/175

*36/7

*24/1

12/1

*4/21

*20/3

5/2

36/25

768/175

216/35

56/25

108/175

*1768/175

4374/1225

4/7

324/49

648/175

4/21

*4374/1225

128/49

108/245

1100/ 147

36/17

*128/49

10/7

12/49

60/1

20/3

*10/1

20/231

108/11

1/2

‘8

*4/1

*24/1

*12

*216/35

*108/245

24/7

°512/147

*220/21

*324/49

*12/49

512/147

*440/147

*4/21

*220/21

*1100/147

*20/231

440/ 147

*512/231

*4/21

*364/33

*60/7

512/231

*40/33

*4/33

*392/33

*108/11

40/33

*20/429

*168/13

9/2

4/21

50/21

220/21

4/21

*50/21

640/231

220/21

4/33

*640/231

910/363

364/33

20/429

*910/363

8960/4719

392/33

*8960/4719

150/143

168/ 13

*150/143
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TABLE 39
22 (1, J, 1, J,, 5/2, 2)

To find Z take the positive square root of the entry in the table
for Z? unless this entry 1s preceded by an asterisk, in which case

the negative square root 1s used
Jy 1/2 3/2 5/2 1/2 9/2
"2
1 2 3 1 2 3 4 0 1 2 3 4 5 1 2 3 4 5 6 2 3 4 5 6 7
4/1 24/1 2 16/7 12/17
2 *12/5 *8/5 6/35 16/15 100/21
*12/5 *4/25 *96/25 *36/25 *648/175 *32/5 *72/35
41 100/ 49 *96/49 4 200/343 *1536/343 * 864/343 *1320/343
3/2 *8/5 *96/25 4/25 1536/1225 1156/525 *500/147 *12/245 * 48/35 *300/49
24/7 *96/49 *100/49 108/343 900/343 *4/343 * 2000/3773 *100/11
2 4 S 8 10
6/35 | *36/25 1536/1225 *168/175 ” 4374/1225 "216/35 1536/245 330/49
16/7 200/343 108/343 6 *300/343 729/343 * 1156/343 1980/343 500/343 2475/343
5/2 16/15 | *648/175 1156/525 4374/1225 *4/525 125/147 *108/245 * 3364/945 6400/1323 220/ 189 1625/189
12/7 *1536/343 900/343 729/343 300/343 *256/1029 * 13500/3773 100/33 5/1029 2700/3773 350/33
100/21 *500/147 125/ 147 100/21 *100/1323 * 500/189 25/14553 100/351 1890/143
. 32/8 *12/245 *216/35 *108/245 *24/7 *96/49 *300/49
*864/343 *4/343 8 * 1156/ 343 *256/1029 * 200/1029 *1760/1029 5500/1029 *6400/1029
*712/35 *48/35 1536/245 *3364/945 *100/1323 *96/49 *8/21 *160/147 100/21 *1300/231
2 *1320/343 * 2000/3773 1980/343 *13500/3773 *1760/1029 *53016/41503 *160/363 100/1029 2009340/456533 *17920/3993
*300/49 6400/1323 * 500/189 *160/147 *24/7 1280/17787 540/143 *4200/1573
*100/11 100/33 *160/363 * 2744/363 100/3993 9800/3993
10 500/343 5/1029 5500/1029 100/ 1029 1100/147 125/147
330/49 220/ 189 25/14553 | *300/49 100/21 1280/17787 100/33 325/363
2475/343 2700/3773 *6400/1029 2009340/456533 100/3993 125/ 147 187500/65219 2450/3993
9/2 1625/ 189 100/351 *1300/231 540/143 325/363 7500/ 1859 5250/20449
350/33 *17920/3993 9800/3993 2450/3993 25600/3993
1890/ 143 *4200/1573 5250/20449 19200/1859
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TABLE 40
J

22

z2 (1, J, 1,

To find Z take the positive square root of the entry in the table

5/2,

3)

for Z? unless this entry 1s preceded by an asterisk, in which case

the negative square root 1s used

Jy 1/2 3/2 §/2 1/2 9/2
JI
l, 2 3 1 2 3 4 0 1 2 3 4 5 1 2 3 4 5 [ 2 3 4 5 6 7
12
) 6/35 16/15 100/21 24/7 8/3 40/21
/2 3 .2 *16/7 *12/7 8/21 120/77 200/33
1 *12/17s *32/7 *108/175 *36/7 *96/35 *88/21 *60/7 *44/21
2 12/115 864/525 1536/1225 1156/525 *500/ 147 288/49 8/63 *2560/441 *220/63 *260/63
2 3 *864/525 *12/1 ‘4 *242/175 6/1 676/315 144/71 *500/99 *10/63 *162/11 *700/99
4 32/1 12/1 *36/49 *18/7 *90/49 4/147 16/21 500/ 147 *10/231 *250/273 *4900/ 429
0 2 4 6 8 10
1 *6/35 *1536/1225 36/49 *4374/1225 128/ 49 *1536/245 264/49 *330/49 384/49
2 16/7 108/175 242/175 4374/1225 *4/525 125/ 147 324/49 *16/7 180/ 49 *20/7 585/11
5/2 3 *16/15 *1156/525 18/1 *6 4/525 9/7 3364/945 *48/17 500/297 *220/189 *2883/847 22400/3267
4 12/7 36/1 *6/1 " 128/49 *9/1 180/49 12/49 64/21 20/ 147 *1805/2541 *12500/3003 7350/1573
5 * 100/21 500/ 147 90/ 49 *125/147 *+180/ 49 100/ 1323 960/539 1372/297 * 25/14553 *1500/5929 * 12250/3267
1 *24/1 °288/49 “4/147 *324/49 *12/49 *264/49 *160/ 147 *132/49 *500/ 147
2 *8/21 | 96/35 *676/315 1536/245 *3364/948 *100/1323 264/49 *352/189 *10240/14553 20/189 *6500/2079
3 *8/3 *8/63 16/21 | *8 16/7 *64/21 352/189 *6760/2541 *800/3267 *704/189 80/2541 *7000/3267
2 4 *120/77 | 88/21 *144/77 " 264/49 48/17 * 960/539 160/ 147 6760/2541 *70688/17787 *87616/27951 *5776/33033 *49000/51909
5 «40/21 2560/ 441 500/ 147 * 180/49 *20/147 10240/ 14553 70688/17787 * 13720/ 3267 * 500/14553 *40804/17787 *6272/3267
6 *200/33 500/99 * 500/297 *1372/297 800/3267 13720/3267 *500/35937 *48020/42471 *131712/17303
2 60/7 10/63 330/49 220/189 25/14553 132/49 704/189 500/14553 1300/ 189 625/2079
3 220/63 10/231 |* 10 20/7 1805/2541 *20/189 87616/27951 500/35987 *1300/189 143585/27951 112000/467181
4 44/21 162/71 * 384/49 2883/847 1500/5929 500/147 *80/2541 40804/ 17787 *143585/27951 2191220/429429 61250/674817
5/2 5 260/63 250/273 *585/77 12500/3003 6500/2079 5776/33033 48020/ 42471 *625/2079 *2191220/429429 2884630/552123
6 700/99 * 22400/3267 12250/3267 7000/ 3267 6272/3267 * 112000/ 467 181 *2884630/552123 940800/224939
7 4900/ 429 *7350/1573 49000/51909 131712/17303 *61250/674817 *940800/224939
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TABLE 41

A Ly Jy 1, Jy,

5/2, 4)

To find Z take the positive square root of the entry in the table
for Z% unless this entry 1s preceded by an asterisk, in which case
the negative square root 1s used

J, 1/2 3/2 5/2 1/2 9/2
"2
l, 2 3 1 2 3 4 0 1 2 3 4 5 1 2 3 4 5 6 2 3 4 5 6 7
8/21 120/77 200/33 100/21 240/77 70/33
Ve 24/7 *8/3 *40/21 20/33 80/39 1050/143
*4/21 *20/3 *8/7 *32/5 4 *52/11
108/343 900/343 2560/ 1029 8664/3773 *160/33 1100/ 147 60/5929 *2560/363
/2 *36/49 *18/7 "90/49 *300/49 *16/21 1156/735 1058/363 722/429 *10500/1573
4 1250/ 343 486/343 *500/343 “11664/3773 *20/11 50/539 7290/ 5929 500/121
4 6 8 10
*36/49 *128/49 " 10/7 *264/49 1536/385 *384/49 78/11
108/343 1250/343 729/343 300/343 1980/343 *13456/41503 180/121 2475/343 * 137780/ 41503 4410/847
52 4/21 *18/7 *128/49 *9/7 180/49 *1100/147 48/77 2028/2695 2883/847 *132/91 12250/4719
900/343 486/343 | 6 300/343 *729/343 *13500/3773 *15552/41503 540/121 2700/3773 1215/343
*20/3 *90/49 10/7 180/49 9/7 *20/231 *960/539 *300/77 1500/5929 375/143 22400/4719
*24/7 *300/ 49 *1100/147 *20/231 *352/49 *40/77 *260/49 *20/11
8/21 2560/1029 *500/343 1980/343 *13500/3773 22528/3087 *153760/41503 *200/1089 14300/3087 *43940/41503 *17920/ 14157
*8/3 *8/7 *16/21 "264/49 48/717 *960/539 | *352/49 2312/693 *1760/441 4160/7623 *224720/117117 *9800/20 449
7 120/77 8664/3773 *11664/3773| 8 *13456/41503 *15552/41503 *153760/41503 985608/456533 *4000/1331 104000/41503 7290000/ 5934929 *68600/17303
*40/21 *32/5 1156/735 1536/385 2028/2695 *300/77 *40/77 *1760/441 128/693 1188100/693693 52900/16731 * 112000/20449
200/33 *160/33 *20/11 180/ 121 540/121 *200/1089 * 4000/1331 *43904/11979 100/14157 12500/17303 784000/155727
100/21 1100/ 147 50/539 2475/343 2700/3773 14300/3087 104000/ 41503 100/14157 715/441 32500/5929 1250/ 14157
20/33 4 1058/363 "384/49 2883/847 1500/5929 | *260/49 4160/7623 1188100/693693 *18785/11979 840500/ 184041 8750/224939
240/77 60/5929 7290/5929| 10 *137780/41503 1215/343 43940/41503 7290000/ 5934929 12500/17303 32500/5929 *+1053405/847847 64000/17303
2 80/39 *52/11 722/429 78/11 *132/91 375/143 *20/11 *224720/117117 52900/16731 840500/184041 *63845/217503 560000/265837
70/33 *2560/363 500/121 4410/847 +17920/ 14157 *68600/17303 784000/ 155727 1250/ 14157 64000/17303 4160/11979
1050/ 143 *10500/1573 12250/4719 22400/4719 *9800,/20449 * 112000/20449 8750/224939 560000/265837 18895680/2924207
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TABLE 42
z? (1, J,1,J,, 5/2,5)

1 2 27

To find Z take the positive square root of the entry in the table
for Z? unless this entry 1s preceded by an asterisk, i1n which case
the negative square root is used

Jy 1/2 3/2 5/2 1/2 9/2
JZ
1, 2 3 1 2 3 4 0 1 2 3 4 5 1 2 3 4 5 [ 2 3 4 5 6 7
12
2 20/33 80/39 1050/143
12 3 *100/21 *240/77 +70/33
1 *56/165 *96/11 *56/33 *84/11
2 40/63 32/9 2500/693 280/117 *900/143
2 3 *100/63 *1296/385 *196/99 *500/63 *36/17 224/99
4 20/3 80/21 4/3 *500/231 *140/39 *800/429
0 [ 8 10
1 *10/7 *1536/385 24/11 *78/11 768/143
2 125/147 100/21 180/49 4/1 585/77 *140/169 4050/1859
5/2 3 *125/147 *180/49 *6400/1323 *2028/2695 1372/2917 *1635/189 132/91 154/351
4 10/7 180/ 49 9/7 60/7 20/147 *64/21 *12500/3003 *35/507 9600/1859
5 [ *100/21 *9/7 500/189 300/77 320/297 *100/351 *375/143 *16000/3861
1 *20/3 *60/7 *2080/231 *24/143 *260/33 *120/143
2 100/ 63 6400/1323 * 500/189 10400/1323 *11560/2457 16640/2079 *16940/4563 *600/1859
3 *40/63 *80/21 *180/49 *20/147 *10400/1323 38440/21021 *10976/3861 *1300/189 10580/3003 * 17920/ 3861
2 4 56/165 1296/385 1536/385 2028/2695 *300/77 2080/231 *38440/21021 *32/3003 *84100/33033 17500/5577 *256000/61347
5 *32/9 *4/3 ] A 64/21 11560/2457 32/3003 *16000/3861 *500/351 *1600/429 3200/3861
6 96/11 196/99 *24/11 *1372/297 * 320/297 24/143 10976/3861 16000/3861 *24500/42471 * 200000/50193 *67200/20449
2 100/21 500/63 1625/189 100/351 1300/189 500/351 8125/2079 17500/4563 30/1859
3 *20/33 *2560/693 500/231 *585/71 12500/3003 * 16640/2079 84100/33033 24500/42471 *8125/2079 500/33033 117670/ 42471
4 240/77 | 56/33 36/11 78/11 "132/91 375/143 260/33 * 10580/3003 1600/429 *500/33033 1715/5577 80000/61347
o2 5 *80/39 *280/117 140/39 | *10 140/169 35/507 16940/4563 * 17500/5577 200000/50193 *17500/4563 *1715/5577 112000/50193
6 70/33] 84/11 ©224/99 *768/143 *154/351 16000/3861 | 1207143 17920/3861 * 3200/3861 *117670/42471 * 112000/50193 120000/20449
7 *1050/143 900/143 800/429 * 4050/1859 *9600/1859 60071859 | “ 256000/6 1347 67200/20449 *30/1859 *80000/6 1347 * 120000/20449
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To find Z take the positive square root of the entry in the table

TABLE 43
z2 (1, J, 1, J,, 5/2, 6)

for Z? unless this entry is preceded by an asterisk, in which case
the negative square root 1s used

g\ 1/2 3/2 572 2 ’ 9/2
Jﬂ
[ 2 1 2 3 4 0 1 2 3 4 5 1 2 3 4 5 6 2 3 4 S 6 7

12
2

1/2
3
1 | *72/143 *140/13
2 120/121 540/121

3/2
3 *300/121 *588/143 *3360/1573
4 100/11 500/121 160/121
0 8 ! 10
1 *24/11 *168/143 270/91
2 180/121 700/121 630/121 320/847

5/2
3 *500/297 *1372/297 'l +22400/3267 *154/351 8640/1573
4 100/33 540/121 448/363 350/33 *80/21
S *108/11 *1372/297 *320/297 12250/3267 16000/3861 10800/11011
1 +108/11 *120/11 *1500/143 *24/91
2 100/33 2560/363 *1400/363 3500/363 *14440/2541
3 *500/297 *1372/297 *200/33 *3500/363 420/143 *6144/1573

/2

/ 4 180/121 540/121 2560/363 216/1331 *17920/3993 3500/363 *4116/1331 2048/27951
5 *24/11 *1372/297 *320/297 *120/11 128/33 588/121 *64/429 *48000/11011
6 8 700/121 448/363 * 1400/363 *17920/3993 * 3200/3993 196/363 15680/3993 16000/3993
2 100/11 350/33 3500/363 196/363 2500/363 800/363
3 *300/121 *22400/3267 12250/3267 *3500/363 588/121 *32000/3993 2940/1573 16800/17303
4 120/121 $00/121 630/121 3500/363 *4116/1331 15680/3993 2500/363 * 3840/1331 14440/3993

9/2
H *72/143 *588/143 *768/143 *154/351 16000/3861 |* 1500/143 420/143 *64/429 ' 2940/1573 ®20480/5577 105000/20449
6 540/121 160/121 10 320/847 *80/21 * 14440/2541 2048/27951 16000/3993 800/363 14440/3993 *8000/3993
7 *140/13 *3360/1573 270/91 8640/1573 10800/11011 *24/91 . 6144/1573 *48000/11011 16800/17303 105000/20449 600000/224939
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TABLE 44
Z2 (1, J, 1, d,, 5/2, 1)

To find Z take the positive square root of the entry in the table
for Z? unless this entry 1s preceded by an asterisk, in which case
the negative square root is used

1/2 3/2 5/2

1/2

9/2

1/2

3/2

5/2

10

*270/91

4050/1859

8000/1183

*12250/4719

*8640/1573

J

7350/1573

9600/1859

174960/143143

*1890/143

*22400/4719

*10800/11011

1/2

*168/13

*1200/91

1960/ 429

§1200/5577

*6000/1183

*13720/4719

*25088/4719

©39200/4719

400/4719

13720/4719

25088/4719

501760/51909

160/613417

*7873200/1574573

*1960/429

*25088/4719

*4480/4719

*5600/429

1120/4719

147920/33033

168/13

25088/4719

4480/4719

*274400/51909

*274400/61347

*150000/224939

9/2

1890/143

5600/ 429

59500/5577

2400/2873

* 7350/1513

*501760/51909

274400/51909

* 583100/51909

4709600/882453

12250/4719

22400/4719

39200/4719

*1120/4719

583100/51909

* 4480000/1042899

19683000/3823963

* 4050/1859 *9600/1859

* 51200/5577

*160/61347

274400/61347

* 59500/5577

4480000/1042899

= 740600/1042899

270/91 8640/1573

10800/11011

1200/91

*400/4719

* 147920/ 33033

*4709600/882453

740600/1042899

15000000/3823963

*10 *8000/1183 *174960/143143

6000/1183

7873200/1574573

150000/2249 39

*2400/2873

*19683000/3823963

*15000000/3823963
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TABLE 45
22 (1,J, 1,J,, 5/2, 8) ‘

To find Z take the positive square root of the entry in the table
for Z? unless this entry 1s preceded by an asterisk, in which case
the negative square root 1s used '

Jy 172 3/2 5/2 /2 8/2
"2
1 2 3 4 5 6 2 3 4 S 6 7
1/2
3/2
5/2
*16
80/13
*7840/1859 *1008/169
2 76832/17303 104976/17303
*10976/1573 *10976/1859 *18000/20449
224/13 90720/17303 14000/ 17303
224/13 200/13
*10976/1573 *250880/20449 12600/ 1859
76832/17303 90720/17303 192080/ 17303 *12960/17303
5/ *7840/1859 *10976/1859 * 250880/20449 3920/24167 1260000/265837
80/13 104976/17303 14000/17303 200/13 *12960/17303 *6500/1331
*16 *1008/169 * 18000/20449 12600/1859 1260000/265837 12500/24167
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TABLE 46

2

z22 (1, J,1,J,, 3, 0)
To find Z take the positive square root of the entry in the table
for Z? unless this entry 1s preceded by an asterisk, 1n which case
the negative square root 1s used

*1

*5

*5

*5

*9

*9
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To find Z take the positive
for Z%? unless this entry 1s

z2 (1, J

TABLE 47

1, J

1

the negative square root 1is used

3,

2 2?

1)

square root of the entry in the table
preceded by an asterisk, in which

case

*9/1

*12/1

18/7

18/5

54/35

*18/17

27/14

9/1

45/14

4 12/7

*27/14

5/14

*18/5

*4

*5

*12/5

*9/1

271

*21/1

*54/35

*5/14

21/1

*125/42

*36/35

*110/21

*45/14

125/42

*5/3

*10/21

*20/3

*5

5/3

*5/33

*90/11

.7

" 21/4

27/4

12/5

36/35

*21/4

3/4

99/14

21/1

10/21

*9/2

11/3

9/14

55/7

110/21

5/33

*11/3

175/66

3/1

195/22

20/3

*175/66

63/44

5/22

441/44

90/11

*63/44

45/572

147/13

*9

*3/4

*81/20

*27/4

*9/14

81/20

*297/70

*99/14

*3/7

297/70

*21/7

*55/7

*5/22

27/1

*351/110

*195/22

*45/572

351/110

*1323/572

*441/44

1323/572

*81/65

*147/13

81/65
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-4

To find Z take the positive square root
for Z? unless this entry 1s preceded by

z? (1, J, 1

TABLE 48

J

2

2

3, 2)

of the entry in the table
in which case

an asteraisk,

the negative square root 1s used \
J, 0 1 2 3 4
Ja
1, 3 2 3 4 1 2 3 4 5 1 2 3 4 5 6 1 2 3 4 5 6 7
l:
0 3 *9/1 *4/3 *50/21
2 6/49 162/49 60/49 150/49 144/49 66/49 !
1 3 *3/2 *24/17 *1/2 25/7 3/1 2 25/17
4 162/49 75/98 *45/49 *225/98 3/49 450/539 75/11
1 *9/7 *24/17 *2/1 *216/49 "2 *27/17 *54/7 *99/49
2 60/49 *45/49 800/343 *1125/343 15/49 *495/98 *1125/343 ! *2475/686
2 3 *4/3 *1/2 *216/49 121/126 *625/441 27/14 16/9 *625/126 *9/98 *44/21 *1625/294
4 150/49 *225/98 *1125/343 *25/686 75/98 1600/539 “75/22 *25/686 ! *4500/3773 *175/22
5 *50/21 25/17 *625/441 *200/63 25/126 25/9 *25/3234 *125/273 *1575/143
0 3 5 7 9
1 3/1 *2 27/14 *21/4 9/2 *27/4 99/14
2 144/49 3/49 15/49 75/98 *121/84 22/17 *675/196 330/49
3 3 2 *27/1 16/9 25/126 9/2 *1/21 50/27 “9/14 *11/3 130/21
4 66/49 450/539 *495/98 1600/539 22/17 75/847 175/242 *22/49 *23805/5929 1225/242
5 25/17 *625/126 25/9 50/27 175/108 *50/231 *605/156 441/143
6 ! 75/11 *75/22 175/242 8575/1452 *15/242 *1323/484
1 *54/7 *9/98 *27/4 *9/14 *99/28 *243/98
2 *1125/343 *25/686 *675/196 *22/49 *99/1372 «810/343
3 *99/49 *44/21 *25/3234 99/14 *11/3 *50/231 *243/98 *9/77 *10530/5929
4 4 *2475/686 *4500/3773 330/49 *23805/5929 *15/242 +810/343 +251001/456533 *2835/2662
5 *1625/294 *125/273 130/21 *605/156 *10530/5929 *91809/52052 *8505/20449
6 *175/22 1225/242 *1323/484 *2835/2662 *22743/5324
7 *1575/143 441/143 *8505/20449 *16128/1859
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TABLE 49

zZ2 (1, J, 1, J,, 3, 3)

To find Z take the positive square root of the entry in the table
for Z? unless this entry 1s preceded by an asterisk, in which case
the negative square root 1s used

0 1 2 3 4
;
Jﬂ
1 3 2 3 4 1 2 3 4 5 0 1 2 3 4 5 6 1 2 3 4 5 6 7
i
0 1 “4/3 *18/11 *100/33
3/245 16/35 250/49 3/1 2 25/1 243/49 22/1 65/49
1 *6/1 *15/1 3 *9/4 *3/22 225/44 25/28 405/154 175/44
180/49 15/1 30/49 *9/28 *3/2 *75/28 1/196 27/154 3375/2548 1225/143
*3/245 +180/49 *9/49 *250/49 *36/35 *110/21 *180/49 *198/49
6/1 9/49 /3 *625/294 27/14 16/9 *625/126 675/98 +585/98
2 *16/35 *15/1 *1/3 *s *361/540 45/22 *3125/1188 35/12 ‘ 21/22 *875/132
15/1 250/49 *135/49 *125/84 *5/2 5/28 15/196 35/22 7225/2548 *735/143
*250/49 *30/49 625/294 135/49 125/318 | *180/77 *1715/594 5/294 300/539 245/66
1 3 5 7 9
*3/1 9/28 ~27/14 125/84 *9/2 11/3 *99/14 | 45/1
4/3 9/4 36/35 361/540 125/378 9/2 ~1/21 50/27 99/14 [+3 390/77
3 2 3/2 *16/9 5/2 7 1/21 /22 175/297 11/3 *375/242 1225/363
18/11 3/22 110/21 *45/22 180/77 *11/3 *1/22 25/11 3/1 9409/2662 *2645/11011 25725/17303
*25/1 15/28 625/126 *5/28 *50/27 »25/11 2401/594 50/231 2535/847 343/726
100/33 *225/44 3125/1188 1715/594 *175/297 *2401/594 ., 75/1331 5145/3146 98784/17303
*243/49 *1/196 *675/98 *15/196 *99/14 3/1 +2673/490 +75/49
+25/28 180/49 *35/12 *5/294 99/14 *11/3 *50/231 2673/490 /5 *650/539
*22/1 *27/154 *35/22 *9 3 *9409/2662 *75/1331 /5 +5103/2662 *875/1331
4 *405/154 198/49 *21/22 *300/539 ~45/1 375/242 +2535/841 15/49 5103/2662 *1225449/385385 *3675/17303
*65/49 *3375/2548 585/98 *7225/2548 *390/71 2645/11011 +5145/3146 650/539 1225449/385385 *14161/3146
*175/44 875/132 *245/66 *1225/363 *343/726 875/1331 14161/3146 *381024/86515
+1225/143 735/143 *25725/17303 *98784/17303 , 3675/17303 381024/86515
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TABLE 50
Z2 (1, J, 1, J,, 3, 4)

To find Z take the positive square root of the entry in the table
for Z? unless this entry 1s preceded by an asterisk, in which case

f

the negative square root 1s used

0 1 2 3 4
Ja
1, 3 2 3 4 1 2 3 4 S 1 2 3 4 5 6 1 2 3 4 5 6 7
L,
0 3 *12/1 *18/11 *180/191 *525/143
p] 3/49 450/539 75/11 45/49 1458/539 45/11
1 3 *9/28 *3/2 *75/28 *135/28 *45/22 *9/364 945/143
4 625/196 2187/1078 25/44 *135/196 *2187/1078 *135/44
1 *10/147 *125/21 *10/21 *20/3 *90/49 *468/77
2 45/686 625/343 75/98 1600/539 *175/22 2475/686 58320/41503 *1575/242
2 3 *10/147 *10/7 *125/49 *125/84 *5/2 5/28 *1375/196 & *135/1694 75843/28028 *6125/1573
4 625/343 810/343 375/196 *405/1078 *135/44 *37845/15092 *164025/83006 315/484
5 *125/21 *125/49 *5/14 5/6 20/7 5/2 *5/154 *4860/5929 *6075/2002 *4480/1573
0 3 5 7 9
1 *9/28 *125/84 5/6 *11/3 175/66 *45/1 117/22
2 3/49 625/196 75/98 375/196 22/1 75/847 175/242 330/49 *6627/5929 735/242
3 3 *3/2 *10/21 *5/2 20/7 *11/3 *7/22 25/11 *55/17 375/242 3/1001 1715/1573
4 450/539 2187/1078 1600/539 *405/1078 75/847 *42849/18634 4725/1331 *23805/5929 6561/130438 2205/1331
5 *75/28 *20/3 5/28 5/2 175/66 25/11 *14/11 *5/22 *2535/847 *150/143 7840/1573
6 75/11 25/44 *75/22 *135/44 175/242 4725/1331 2744/1331 *15/242 *1875/1331 *5880/1331
1 *12/17 *135/28 *1375/196 *5/154 *55/1 *5/22 *351/49 *135/154
2 45/49 *135/196 2475/686 *37845/15092 330/49 *23805/5929 *15/242 2574/343 *131625/41503 *1575/3146
3 *18/11 *45/22 *90/49 *135/1694 *4860/5929 *45/17 375/242 *2535/847 *351/49 61893/18634 *3758445/1002001 *33075/224939
4 4 1458/539 +2187/1078 58320/41503 *164025/83006 *6627/5929 6561/130438 *1875/1331 *131625/41503 | 34963569/11869858 *70875/17303
5 *180/91 *9/364 “468/11 75843/28028 *6075/2002 117/22 3/1001 *150/143 *135/154 '3'758445/1002001 290322/169169 *756000/265837
6 45/11 *135/44 *1575/242 315/484 735/242 2205/1331 *5880/1331 *1575/3146 “70875/17303 504/17303
7 *525/143 945/143 *6125/1573 *4480/1573 1715/1573 7840/1573 *33075/224939 *756000/265837 *13226976/2924207
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[ 3

L]

L

fod

Z2 (1, J, 1, J

TABLE 51

21

3, 5)

To find Z take the positive square root of the entry i1n the table
for Z% unless this entry 1s preceded by an asterisk, in which case
the negative square root 1s used

1 2 3 4
Iy ;
I, 2 3 4 1 2 3 4 5 0 1 2 3 4 5 6 1 2 '3 4 5 6 7
0
10/77 16/13 1215/143
1 *S/7 *162/77 *35/11
5 270/77 27/13 80/143
*5/33 *90/11 *9/11 *90/11
25/126 25/9 225/154 45/13 *675/143
2 *125/378 *180/77 *1715/594 *125/42 | *192/717 35/66
5/6 20/7 5/2 15/2 | 80/77 *25/26 *480/143
*5 *125/27 *45/22 *80/297 5/3 ‘ 75/22 80/33
5 7 9
*5/6 *175/66 63/44 *117/22 2205/572
125/378 125/27 50/27 175/108 390/77 *3/676 2205/1859
3 *25/126 *20/7 *50/27 *25/11 2401/594 *130/21 *3/1001 1715/858
5/33 180/77 45/22 175/66 25/11 *14/11 195/22 *2645/11011 *3698/1859 94080/20449
*25/9 *5/2 7 *175/108 14/11 700/297 605/156 150/143 *980/429
90/11 1715/594 80/297 *63/44 *2401/594 *700/297 45/572 5145/3146 7500/1859 35280/20449
*5 *15/2 *195/22 *45/572 *195/22 *243/572
5/7 125/42 *5/3 130/21 *605/156 650/77 *3125/676 *243/1859
*10/77 *270/77 *225/154 *80/77 *390/77 2645/11011 *5145/3146 *650/77 32805/11011 *12943/3146
4 162/77 9/11 192/77 *75/22 117/22 3/1001 *150/143 195/22 *32805/11011 1458/1859 *48000/20449
*16/13 *27/13 *45/13 25/26 “9 3/676 3698/1859 *7500/1859 3125/676 . *1458/1859 *500/1859
35/11 90/11 *35/66 *80/33 *2205/572 *1715/858 980/429 243/572 12943/3146 500/1859 *97200/20449
*1215/143 *80/143 675/143 480/143 +2205/1859 *94080/20449 *35280/20449 243/1859 48000/20449 97200/20449
\
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TABLE 52
z? (L, J, 1, J,, 3, 6)
To find Z take the positive square root of the entry in the table 1 -

for Z? unless this entry 1s preceded by an asterisk, in which case
the negative square root 1s used

0 1 2 3 4
\
1, 3 2 3 4 1 2 3 4 5 0 1 2 3 4 5 6 1 2 3 4 5 6 7
R \
3
2
3
4 .
*36/143 *135/13
45/121 450/121
3 *250/363 *1372/429 *5040/1573
4 20/11 450/121 320/121
*90/11 *1715/363 *800/429 *360/1573
0 7 9
*63/44 *2205/572 27/13
2 175/242 8575/1452 735/242 675/484 ~
3 *175/297 *2401/594 *1225/363 *1715/858 8064/1573
4 175/242 4725/1331 2744/1331 1225/242 2205/1331 *2888/1331
5 *63/44 *2401/594 *700/297 *441/44 *343/726 980/429 3600/1573
6 7 8575/1452 2744/1331 700/3993 *1323/484 *5880/1331 *2700/1331
*90/11 *441/44 *6075/572 *9/65
2 20/11 1225/242 *1323/484 2025/242 *12321/2420
3 *250/363 *1715/363 *1225/363 *343/726 *+10125/1331 3087/3146 *217728/86515
4 45/121 450/121 735/242 2205/1331 “5880/1331 2025/242 *2601/6655 *648/1331
5 *36/143 *1372/429 *800/429 *2205/572 *1715/858 980/429 *6075/572 3087/3146 10404/9295 *97200/20449
6 450/121 320/121 9 ) 675/484 +2888/1331 *2700/1331 *12321/2420 *648/1331 4500/1331
*135/13 *5040/1573 *360/1573 27/13 8064/1573 3600/1573 *9/65 *217728/86515 *97200/20449 *288000/224939
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TABLE 33

2

z* (1, J, 1, J,, 3, 7)
To find Z take the positive square root of the entry in the table
for Z? unless this entry 1s preceded by an asterisk, in which case
the negative square root 1s used

3 4
J 2
1 2 0 1 2 3 4 5 6 1 2 3 4 5 6 7
0
1
2
|
[ 9
*27/13
2205/1859 1200/169
3 *1715/1573 *8064/1573
25725/17303 94080/20449 472392/224939
*441/143 *7840/1573 *3600/1573
147/13 98784/17303 35280/20449 30000/224939
*147/13 *162/13
441/143 13230/1859 *648/169
*25725/17303 *98784/17303 *92610/17303 *+3024/17303
4 1715/1573 7840/1573 92610/17303 21168/20449 +1180980/224939
*2205/1859 *94080/20449 *35280/20449 *13230/1859 *21168/20449 69120/20449
27/13 8064/1573 3600/1573 162/13 3024/17303 *69120/20449 *405000/224939
*9 *1200/169 *472392/224939 *30000/224939 648/169 1180980/224939 405000/224939
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TABLE 54

22 (1, J,1,J, 3, 8)

To find Z take the positive square root of the entry in the table
for Z? unless this entry 1s preceded by an asterisk, 1in which case
the negative square root 1s used

0 1 2 4

i, 3 2 3 4 1 2 3 4 S 0 1 2 3 4 S 6 7
l,
3
2
3
4
1
2
3
4
5
0
1
2
3
4
5
6
1 *73/5
2 288/65
3 *49392/20449 *61236/9298
4 172872/86818 104976/17303
5 *49392/20449 *691408/120838 *437400/265837
6 288/65 104976/17303 36000/17303
7 *12/5 *61236/9295 *437400/265837 $2250/24167
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