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Wave fun c tions for three equivale nt J electrons which are e igenfun c tions of U, 5 2, )2 , and Jz are 
given. 

As a preliminary step in some recent theore ti cal 
work on Nd3+ and Er3 + a set of three-electron wave 
function s was obtained which are eige nfunctions of 
U, S2, )2, and } z. These functions are linear combi
nations of products of one-electron function s whi ch 
have the usual form 

Half of the 364 wave functions are give n here. 

Yam is a normalized spherical harmonic and X"'s is a 
spin eigenfunction . 

The three-electron eige nfunc tions may be useful 
to other research workers so they are tabulated he re. 
A possible use for the m is in calculating matrix ele
me nts 'Of transition probabilities. 

To understand the notation used for the wave fun c
tions consider the following example: the ket 

132-2 >= 13 > 12 >1 -2 > 

IS to be understood as a product of on e-elec tron func
tions. For the first electron ml is 3 and ms is - V2 ; 
for the second electron ml is 2 and m" is +V2; for the 
third electron ml is - 2 and ms is + 1f2. 

The functions given in the tables can be anti sym
metrized in an obvious way, but thi s anti s ymme triza
lion is usually not necessary in calculations. 

The phases of the func tions are adjus ted so that 
matrix elements of the s pin orbit interaction have 
the signs given by Judd and Loudon .1 

There are two 2H ll /2 , 2H9/2, 2G9/2, 2G7/2, 2F 7/2 , 2FS/2, 

2Ds/2, and 2D3/2 te rms. These terms are labeled by 
additional quantum numbers which refer to group 
theoretical properties of the wave func tions.2 

I B. R. Judd and R. Loudon. Proc. Ho y. Soc. (London) A251, 127 (1959). 
2 C. Racah , Ph ylS . Rev. 76, 1352 fl949 ): B. R. Judd, Proc. Roy. SHe. (London) A250 , 562 

119591. 

The remaining functions can be obtained by revers ing 
the sign s of ml and ms in the kets. 

The tabulated functions can also be used for the 
s ys te m of 11 equivalent f elec trons . 

TABLE 1. M = 17/2 

TABLE 2. M = 15/2 

N- 2 1332> 1331 > 1322 > 1321 > 

17 v'iO - \16 0 

136 aV2 - vS v3 0 

8 0 v3 vS 0 

- 1 

TABLE 3. M = 13/2 

N-2 331 330 321 320 321 322 32 1 

136 v'iO v'3O -vis 2 vis - v6 - vis 

136 sv'3 - 2 V2 - 2v2 - 3VS V2 

120 v'3 6 SV2 - 2v2 Vs - 3v2 

15 0 - 1 - 2V3 - I 0 - I 

840 7V6 - 3V2 - 5 7VIO 

15 0 - 2 v3 - 2 0 - 2 

21 - '1/2 -v2 0 2V2 

169 
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TABLE 4. M=11/2 

N-' 1330> 133- 1 > 1320 > 132- 1 > 1321 > 1320 > 1311 > 1310 > 1321 > 1320> 1321 > 1221 > 

136 

952 

840 

105 

10920 

195 

V6 

14 

39V2 

o 

2V2 - 2 

-2V3 V6 

6V3 5V6 

-2V3 

- 6V6 -1OV3 

o -3V3 

6V3 - 2V6 

o 

o 
o 

-6 
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o 
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o 
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o o - I o 

v5 o -V6 

TABLE 5 . M=9/2 

1310> 13/ - 1> 

-2V1O 

BVs 
BViS 

- 50 -4V1O 

- 250 

-viii ZV30 

- 2V5 

19V5 -1 2ViS 

zv'iO' 
- 6 

-v'6 --../2 
5v2 -2\16 

-3\/2 

o 
8V3 - 3 

- 3\16 

2V3 

o 

o 

1310> 1320 > f32 - 1> 1321-> i320> i311 > 

3V1O -6 

- 12VS - 39Y2 

- 3V3 

6v6' 

- 18v2 

- v30 
13v2 -13v1s 

- 4vTs - v6 - 5V6 7VS 

-V30 - 2V3 -6 - I - 2V3 
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Vs 

- 7 -2V3 - 2V3 -7 

- V2 -2V~ 2~ 

19V5- -44\/2 19\1'6 - 33V6 - 44V2 

- v'iO - II 4V3 

16 ZVW - 3v30 

- viO 
-V6 V5 

5\/2 - I 1v5 2ViS 

8V2 - 20Ys -3V15 

-I - ViO 
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o 
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o 
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-2Vs 

Y2 
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39 

V3 

V6 
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- 3V30 
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o 
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- 3Vs - 3\16 

o -~ 



TABLE 6, M=7/2 

N- ' 33-2 33-3 32 - 2 32 - 3 32- T 32 - 2 31- 1 31- 2 310 31-1 300 

2L 17/ 2 6188 V6 -V6 3vls 5V6 - 5V6 5V2 lOv'6 - 1(}V6 

2Lu/2 12376 2V30 -Vs Vs ISV2 - 5Vs 5Ys 4vls - lOV5 lOVs 

2K u /2 10920 2V30- 3\.1'5 5Ys 0 ISYz 7Vs l7 V 5 4V15 - 2Ys ISYs 

"1 1) /2 1365 0 -2Y1O -ViS - 6 -2v1o - 4v1o - 15 - v30 - 4V1O 0 

2K1J/ 2 60060 I IV15 - 3VW - 5vTo 0 99 -7V1o - l7\/ 1O I IV30 2VW - ISVIO 

4113/ 2 4290 - v'W 2vls - IS -Vlo - 2V 10 30 - 3V30 - 2v1o 
2113/2 6006 3V30 6v5- -4Vs 6V2 14Vs - SVs 0 -viS !OVs - 6V5 

41 11/ 2 33033 0 16\/3 - 9Vz -5V30 16\/3 32\/3 - 9V30 - 25 32\1'3 

2111/2 6006 30 - 3v'6 2V6 4vI5 - 7V6 4V6 - SYz - 5V6- 3V6 
2H II / 2(210)(2 1 15015 5\1'2 5\1'3 30V3 3v30 - 10\/3 24V3 10 \/3 - 22\/3 --..::I ' H",,(2 lOXII ) 66 V6 0 0 V6 -\1'2 - V6 v'6 

~G 1 1 1 2 605 0 5\1'2 5\/3 Vs 5\1'2' -vT 4Vs" - V6 -Yz 

41./2 9438 3V6 - 2 - 6vfs 3V6" 6V6" - 2V/1S - 15\1'2 6V6 

' H.,,(210X21) 45045 - 15v3- 5\1'2' 30Yz -27Ys - 10\1'2' 24\1'2 - 15V 6 \1'2 - 22\1'2 

' H.,,(210Xll ) 198 -3V6 0 0 3V3 - 2 

4C./! 13(}68 0 - 25 15V6 - 8V1O - 25 5 12V1O 16V3 0 

'G.,,(2 IOX21 ) 4095 - 5V3 - 15\12 150' 4\1'5' - !OV2 - 3YZ - 5V6 - 7Yz - 6V2 

' G.,,(2!OX20) 2079 - 3v'6 - IS - 10 v'iO v'3 14 18 

"F1l12 36 - I - V6 0 - I 0 

4G 112 4 15S0 0 - 35\1'2 15\13 2SYs - 35Yz 1'v'F 2SYs - 28V6 7V2 

' G",(2!OX21) 16380 20W - 15 15 - 16V1O - 10 - 3 40 V3 - 7 - 6 

'G,j,(2 I OX20) 41 58 12V6 - 9 - 5 0 - 4VW - 4\/3 

4F7(2 36 0 V2 - \/3 0 v'2 - Yz - yz 0 
' F",.,(210X2 1) 132 0 - 7 0 - 3 

' F",(lOOXIO) 0 0 - I - I 

4D 7{2 21 VIO 0 - V6 0 
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16V3 
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-5v2 

- I 

-35v2 

-5 

4 

Yz 

-5 

o 
o 

320 

o 

- 2v3 
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TABLE 6. M = 7/2- Continued. 

310 

- 15v2 

- 12v'iS 

4v'iS 

- Y30 

11Y30 

-3Y30 

-vis 

-25 

- Sv2 

- 16 

v2 

- V6 

- 15v2 

24V6 

-3v3 

16V3 

2V6 

v3 

-2SV6 

- 16v3 

- 4Y3 

o 
o 

3 1- 1 

-5V6 

5Vs 

310 

IOYz 

Sv15 

-15Ys -sv'iS 

-4v1o -V30 

15v1o - 22Y30 

- 2v1o - 3Y30 

- 2Ys 

32v3 

v'6 

-25v3 

V6 

-v2 

2v'iS 

-25 

1Ov2 

o 
- V6 

6V6 - 15v2 

-25v2 - 9V6 

o 
5 16v3 

1Ov2 3V6 

- 16 - 2v3 

o 

7v2 - 28V6 

10 -24V3 

-S ' 8v3 

- v2 0 

o 
o 
o 

220 
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48 

16 
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- IS 
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---

22-1 
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- Vs 

4v1o 

SV6 

-4V3 

- 11V6 
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- 6 

3v3 

- 22 

-2v2 

15v2 

- 6 

- 12v2 

- Yz 
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- 6v2 
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o 
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-3v'iS 

o 
6v'iS 
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-lOvIo 
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-Vs 

- l1v1o 

SV6 

11V3 

V6 

v3 
- 6 

3V3 

v2 

15v2 

- 14 

o 
- v2 

42 

- 7v2 

o 

v2 

o 

211 

-IS 

-6V30 

2\130 

o 

11\/15 
o 

3£0 
o 

30 

-Sv2 

-2 

o 
o 

24v3 

3V6 

o 
2v3 

- 3V6 

o 
o 

- SV6 

12V6 

o 

o 

210 

- 1Ov2 

5v1o 

-7ViO 

-2Ys 

14Vs 

- Vs 

7v1o 

SV6 

- 7v3 

1OV6 

v3 

- 6 

3V3 

20 

v2 

15v2 

20 

12Yz 

-v2 

42 

1Ov2 

6V2 

2 

-2Y2 

o 
o 
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TABLE 7. M=5/2 

N-' 

12376 

136136 

24024 

3003 

24024 

429 

3003 

99099 

33-3 32-3 32-2 32-3 31-2 31-3 

V6 

II 

3v5 

3v1O 
o 

- I 

v6 

\130 

-v'iS 

-vis 

- \1'6 

13V2 

4V6 

44 

12\15 
-2v1o 

12v1o 

-vlo 

10 

--6V3 

6 -2v'iS 

- 6V6 6v1o 

2v30 

-vis 
-2v1s 

o 
s\1'6 

22-../2 

- IS 

-22 

o 
-3v1o 

- 4V6 

o 
2\1'6 

13-../2 13\130 -24\15 

ISOIS 9V6 ISv6 - 20 4vIS 

4S04S SV3 30-../2 20V3 -5-../2 IS\I'3O 

19S V6 V6 0 

ISI S SV3 s-../2 SV3 4\15 3\130 

9438 -6V6 4v1s -2vlO 

IS01S0 -20-../2 30V3 -SOY2 -SV3 54Vs 

19S -4 0 - 4 V6 0 

S2272 -s\1'6 - 6S -SV6 - 4V1O 27vIS 

163S0 - ISY2 ISV3 s-../2 -2SV3 12Ys 

41SS -9Yz - SV3 - 4-../2 - SV3 - '1Ys 0 

144 - v6 - I -\1'6 0 -vIS 

291060 -SSV3 70Y2 -SSV3 -44Vs 27\1'30 

114660 lOS ISV6 -3S -2SV6 12vlo 0 

29106 63 -SV6 2S - SV6 - 4v1o 

2S2 v3 2-../2 V3 - \130 

924 

42 

147 

2SS72 

336 

924· 

42 

882 

42 

6468 

-7 

o 
- 7V6 

\1'6 

3V6 

V6 

vlo 

SV6 

-vlO 

-3 

- 1 

4\15 

4V5 

-3S 

v'T5 

SV6 

o 

- 18Ys 0 

-SV6 

VIO 

Sv6 

-vlO 

-\1'6 4 

4vlo -3v'1s 

4Ys -4V3 -6V2 

-2v5 - 4V3 

9Vs 18V3 

3i - T 

Sv6 

SS 

ISv5 

- 4v1o 

ISvIo 

-2v'1O 

- 12V3 

3v6 

2SV3 

-v6 

- -../2 

31 - 2 

sv'iS 

- ISvIo 

s\12 

- IS 

-S 

o 
6v1o 

13\130 

-sv'T5 
-3\1'30 

o 

4V5 

- 12\1'6 4v1s 

- 100-../2 -9v5 

4 0 

13 -4V1O 

- 10-../2 -17v5 

s-../2 Sv5 

o 

30-1 

- IS-../2 

30V3 

14Vls 

-2\130 

-7\130 

-7V3 

S2 

14\1'2 

4 

2Y2 

-\1'6 

SY2 

2V6 

V3 

2V3 

-')\1'6 

1OV6 

2V3 

- 14\12 - 44v5 llV6 

70 -17v1o - ISV3 

-S6 SVIO 20V3 

-2-../2 0 -V6 

- 2 

o 
o 

-v'T5 

-2V6 

o 

3vlo 

-\1'6 

4v1o 

o 
-vis 

-2V3 

o 

v5 

-2V3 

2v5 

Y2 

-4V3 2v1o 

SV3 -VIO 

-V3 -6V1O 

30-2 30- 1 32-2 32-3 32-1 

20\12 - Sv6 -S 

-4OV3 -SS Sv6 

-SvIs - 7v5 -3\130 

32-2 

V6 

11 

-sv5 

- 1OY3 - 2\1'30 -2v1o -vis -6 -2v1O 

o 4£0 -7v1o 3v1s o 
-6 

-sViO 
SY3 -vlo -vlo 

- 30VlO 

2vIS 

-SYs 

o 
o 

9\130 

\130 

ISvIs 

Sv3 - 14 - 4\1'6 o 4 

S2 - 6V3 13V2 -27\130 -6V3 

- 16-../2 -21V6 16 0 6V6 

46 1OV3 -2SY2 0 -30V3 

- 4V2 -\1'6 - 4 

- v6 s-../2 SV3 v5 

s-../2 - 6\1'6 4 12v'T5 
23\1'6 - 40V2 - 2Sv3 

- 2V3 4 -V6 0 

2V3 -6S - SV6 - 12v1o 

- \1'6 1OV2 1OV3 0 

-2v6 --../2 13V3 0 

s\12 

- 6V6 

120Y2 

- 6S 

- ISY2 

s-../2 

2V3 - I - v6 0 - I 

ll V6 70-../2 - SSV3 S4\15 70\12 

-2V3 -70 o 
-4V3 

2v1s - V6 2-../2 

1OV6 

13v6 

v3 

2V6 

o 

lOS 

-3S 

2\12 

o 

-Yz 

-\130 

-3Yz 

-2V3 

o 
\15 

-2V3 

2v5 

-../2 

2VW 
- 4V1O 

-3V!O 

- 2 

-3S 

vis 
-2V6 

V6 

o 

- \1'6 

VIO 

SV6 

-vw 
-2 

4v5 

-2v5 

9Vs 

2SvIo 

o 

o 

- 3 

-I 

o 
-3S 

v'Is 
-3V6 

- ,,'6" 

o 
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