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Appendix 1

 

1 200 200Ψ = Ψ Ψ , 2 200 31 1−Ψ = Ψ Ψ , 3 200 310Ψ = Ψ Ψ , 4 200 311,Ψ = Ψ Ψ
 5 31 1 200−Ψ = Ψ Ψ  , 6 310 200Ψ = Ψ Ψ , 

7 311 200Ψ = Ψ Ψ , 
8 31 1 31 1− −Ψ = Ψ Ψ , ( )9 31 1 31 0 310 31 1

1
2 − − −Ψ = Ψ Ψ +Ψ Ψ

, 
( )10 31 1 311 310 310 311 31 1

1 2
6 − −Ψ = Ψ Ψ + Ψ Ψ +Ψ Ψ

,
( )11 310 311 311 310

1
2

Ψ = Ψ Ψ +Ψ Ψ
, 

12 311 311Ψ = Ψ Ψ

, 
( )13 310 31 1 31 1 310

1
2 − −Ψ = Ψ Ψ −Ψ Ψ

, 
( )14 311 31 1 31 1 311

1
2 − −Ψ = Ψ Ψ −Ψ Ψ

, 
( )15 311 310 310 311

1
2

Ψ = Ψ Ψ −Ψ Ψ
,

 
( )16 31 1 311 310 310 311 31 1

1
3 − −Ψ = Ψ Ψ −Ψ Ψ +Ψ Ψ

Appendix 2

1 2 34 ( )X E E E= + +1AP i j k , 1 2 1 2 3( ) ( ) 2XE YE YE XE XE= + + + +2AP i j k , 1 22 ( )X E E= +3AP i j

, 1 2 1 2 3( ) ( ) 2XE YE YE XE XE= + + − + +4AP i j k , { =5A 2AP P , =6A 3AP P , =7A 4AP P ,}=Degenerates states, 

( ) ( )1 2 1 22 XE YE YE XE= − − + − +  8AP i j , ( )1 2 1 2 3( ) 2XE YE YE XE XE= − − + − −9AP i j k

, 1 2 32 ( 4 ) / 3X E E E= − + +10AP i j k , ( )1 2 1 2 3( ) 2XE YE YE XE XE= − + + − − −11AP i j k

, ( ) ( )1 2 1 22 XE YE YE XE= − − + +  12AP i j
, ( )1 2 1 2 3( ) 2XE YE YE XE XE= − + + − −13AP i j k , 

1 22 ( )X E E= − +14AP i j , ( )1 2 1 2 3( ) 2XE YE YE XE XE= − + + − − −15AP i j k , ( )1 2 34 / 3X E E E= − + +16AP i j k

with
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R20, R31 are the radial functions, e represents the charge of a positron, and ω0=ω2-ω1, 
2 2

0ω ω≠ .

Appendix 3

Of the equation 37 the irreducible representation is 2 22 3A BπΓ = + , using the notation 
1 1N φ= , 2 2C φ= , 3 3C φ= , 4 4C φ= , 5 5C φ=  and using 

the relationship projection operator 
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Where lj represents the dimension of the group, we have:

2
1 2 5

1 ( )
2

A φ φΨ = −

2
2 3 4

1 ( )
2

A φ φΨ = −               

2
3 1
B φΨ =    

2
4 2 5

1 ( )
2

B φ φΨ = −                        

2
5 3 4

1 ( )
2

B φ φΨ = −
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