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Born-Oppenheimer approximation
(a.k.a. the adiabatic principle)
Classical picture:

nucleus electron
F,=-F,=F
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Born-Oppenheimer approximation

(a.k.a. the adiabatic principle)

Therefore, let us freeze the nuclear positions =
Born-Oppenheimer approximation|

Consequence 1: from 4(N.+N,) to 4N, variables.

Wz, Y1, 21, Qe vn s UN. YN, ZN. N, | Ry, ..., Il;v\'”])
N o v

variables of the function parameters

Born-Oppenheimer approximation

(a.k.a. the adiabatic principle)

Consequence 2:
simplified Hamiltonian

(eZ,) ¢ => The BO-approximation is a
*‘Z |R 7f| major simplification, but still
L K the resulting equation is
s e way too hard to solve.
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Born-Oppenheimer approximation

(a.k.a. the adiabatic principle)

Advanced optional reading on Born-Oppenheimer and beyond :

Yonehara et al. (2012)

Fundamental Approaches to Nonadiabaticity:

Toward a Chemical Theory beyond the Born—-Oppenheimer Paradigm
http://dx.doi.org/10.1021/cr200096s

Schmidt (2013)
Quantum characteristics of the hydrogen bond
http://dx.doi.org/10.1080/00268976.2012.728636




