
EVALUATION OF ENERGIES OF 1S 2S

EXCITED S TATES OF HELIUM
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ψS
T

* ( ˆ H 1 + ˆ H 2 )∫ ψS
T

dr =
1

2
1s*(1)2s *(2)( ˆ H 1 + ˆ H 2 )1s(1)2s(2)∫[ ]{ dr1dr2

± 1s *(1)2s *(2)( ˆ H 1 + ˆ H 2)2s(1)1s(2)[ ]dr1dr2∫
± 2s *(1)1s *(2)( ˆ H 1 + ˆ H 2)1s(1)2s(2)[ ]dr1dr2∫
+ 2s *(1)1s *(2)( ˆ H 1 + ˆ H 2)2s(1)1s(2)[ ]dr1dr2∫ }



Evaluation of Energies of  1s2s .  .  . Page 2

ψS
T

* ( ˆ H 1 + ˆ H 2 )ψS
T

dr1dr2∫ =

1
2 1s *(1)2s *(2)E1s1s(1)2s(2)dr1dr2 + 1s *(1)2s *(2)E2s1s(1)2s(2)dr1dr2∫∫{
±  1s *(1)2s(2)E2s 2s(1)1s(2)dr1dr2 + 1s *(1)2s*(2)E1s2s(1)1s(2)dr1dr2∫∫[ ]
±  2s *(1)1s(2)E1s1s(1)2s(2)dr1dr2 + 2s *(1)1s *(2)E2s1s(1)2s(2)dr1dr2∫∫[ ]
+ 2s *(1)1s *(2)E2s 2s(1)1s(2)dr1dr2 + 2s *(1)1s*(2)E1s 2s(1)1s(2)dr1dr2∫∫ }

ψS
T

* (H1 + H2 )∫ ψS
T

dr =
1
2 E1s + E2s ± 0 ± 0 ± 0 ± 0 + E2s + E1s[ ]

Why are the integrals for cross terms above zero?
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