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Nuclear position (operators)

Nuclear position state: |R) = |ra) ® [rg) = |ra,rp)

e|R> en(R) IR) Specification (measurement ) nuclear coordinate
N A2 Z 02 Zpe?
— Qme f;—ral |f;—rpl |£; —I‘g|
= I 1>7

|_I!Iuelear position (parameters)




Electronic eigenstate and eigenvalue (depending on nuclear

coordinates as parameters).
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Born-Oppenheimer Approximation: :::'
o0
2 ~ 2 o
V) 1¥n k(R Ek(R))} = |Ex(R)) Vi p)dn k(R)
hz 2 h2 2 ZAZ362
Be(R) {5 Vi~ 5 Vb + AT B (R) L (R
= Er|Ex(R))¥n k(R)
Inner product with (Ex(R)|:
. . ZAZB€2
Born-Oppenheimer potential energy surface: Ug(R) = Ta—rp] + Ex(R)
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Schrodinger Eqn. for nuclear degrees of freedom:
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