4.6 Perturbation theory

Time-independent perturbation theory

R Hy unperturbed Hamiltonian
Unperturbed Hoyn = Enypn (4.152) wn  eigenfunctions of
states (v, nondegenerate) E, eigenvalues of Hy
n  integer >0
Pertu.rbed. = I:I() + H (4.153) IiI perturbed' Hamiltf)nian
Hamiltonian H'  perturbation (< Hy)
Ej, = Exc+ (wil H' )
Perturbed k < E; perturbed eigenvalue (~Ey)
eigenvalues® + Z (el W” 4. (4154) | () Dirac bracket
Ey—
n=k
Perturbed (el E ) ) . .
eigen- lPk — i+ Z Ek - n Yot (4.155) Wy, Fir;ir)bed eigenfunction
functions? wtk K
9To second order.
bTo first order.
Time-dependent perturbation theory
Unperturbed Hy u'nperfturb:d Harfmﬁl]toman
. 2 on
stationary  Howu=Eup, (4.156) | 1 cieentunctions of Ho
E, eigenvalues of Hy
states .
n integer >0
H perturbed Hamiltonian
Perturbed A oL . .
H(t)=Ho+H'(t 4.157 ' i
Hamiltonian ( ) 0o+ ( ) ( ) H'(t) Perturbatlon (K Hyp)
t time
. L 0P .
Schrodinger [Ho+H'(t)]¥(t) = o (4.158) | ¥ wavefunction
equation wo initial state
q W(t=0)=1o (4.159) | 4 (Planck constant)/(27)
Perturbed D=>_calthpnexp(—iE,t/h)  (4.160)
wave- n Cn probability amplitudes
function” where
st
—1 N .
=5 | O expliE,~Eoy /i al (@16
5 I'iLy transition probability per
Fermi’s _2n A, 2 unit time from state i to
golden rule Liop= WWP;"IH lwi)|I"p(Ey) (4.162) state f
p(Ey) density of final states

4To first order.
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