Basics of the One-dimensional Schrdodinger Equation
Time-Dependent Schrédinger Equation: ih%h//(t)) =H|y(t))

Time Evolution: lw(t) = g lw(0))
Energy Eigenstates: H|E)=E|E)
Wavefunctions:
|px/h
Position space wavefunction: w (1) =(X|y(t)) jdp ,_go(p,t)
|px/h
Momentum space wavefunction: o(p.t) =(p|w(t)) Idx F w(X,1)
Time-Independent Schriédinger Equation
Energy Eigenstates: we (1) =(x|E)e ™"
2 2
{—5—%+V(x)}<x| E)= E(x|E)
TISE:
h2 d? dy(x)

oLV 0y (0 = By (0

Stationary states: y, (x) =(x|E,), and eigenvalues: E,,n=12,...
Time Evolution (Ket vs wavefunction notation):

Initial states: lw(0)) =icn|En>, where ¢, =(E,|w(0)),
n=1
w(%,0) = cy, (%), where ¢, =y, [¥(0)) = [, *(X)y(x,0)dx
n=1 s
Time Evolution: ly (@) =e"™"|y(0)) = "H"”Zc |E,) icne"”“’ﬂEn) =icne“E“"h|En>

l//(X, t) = chl//n (X)e_iEnt/h
n=1

Measurements:
Probability to measure E, =|c, |’

P(particle e [x, x +dx]) = |(x| z,u)‘z dx = |w(xt) " dx

P(particle e [a,b]) = de‘<x| v = i|w(x,t)|2 dx

P(particle has energy E) =/ ¢, = J'wn*(x)y/(x,t) dx
Scattering States: _
Probability density, p(x,t) =|w(x, t)| Probability current, j (X, t)— f [1//*'(// y*y']

States — Far left: y, (x) = Ae™ + Be ™ Far Right: y (x) = Fe' +Ge ™

2
Scattering Matrix (Ejzs(é] gives (scattering from left, G=0): R= :il |511| T :% |821|

Can use S to get bound states (k — ixand seek singularities)



