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PHYS 452 Quantum Mechanics II (Fall 2019)
Quiz #5

Consider a particle of mass m in the ground state ¢, of the 1D infinite square well (0 < z < a).
At time t = 0 the potential is changed to

Vo, 0<z< ¢
Viz)=4 0, §<z<a,
oo, otherwise

and at time ¢ = T the potential is reverted back to the original 1D infinite square well. Find
the probability that the particle makes a transition to the first excited state 5.

Appendix:

Infinite square well (0 <z < a)

2. 242
Energy levels: E, = "QJM’Z , n=12..00

Eigenfunctions: v, (z) = \/gsin (zz) (0<z<a)

Time-dependence of the wave function ~
H(I‘,t) - HO(I‘) + AHl(r?t% Ho(bn = n¢na \I’(r,t) = ch(t)qsn(r)e_zTna

M%Q:A§H@wm@@, H(8) = (GulH'[G),  wnpe = Zorte

Time-dependent perturbation theory formulae
If ¢,(to) = Onm (e.8. Y(r,t0) = dm(r)) and AH' is small then at time ¢ > tg
cn(t) = A At + a2+
where
(0)

Cpn’ = 5nm7

t
e (t) = & | H,, () emt'dt,
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t t/
() = (5) 52 [t [ HY () Hpy (£7) ekt civomt” g
to

k to

Useful trigonometric identities

sin(a £+ ) = sinacos 8 & cos asin cos(a & ) = cos awcos f F sin asin 3
sinasin 8 = £[cos(a — 3) — cos(a + )] cosavcos 3 = $[cos(av — ) + cos(a + )]
sina cos 8 = 1 [sin(a + () + sin(a — )] cosasin 8 = 1[sin(a + () — sin(a — 3)]



