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Time-independent Hamiltonan "

-
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Let us specialize to the case

interacters are notwhere the
- T

dep .
&

on time. The Hamiltonian is also time undep.

Since the Hamiltonian is Hermitian its&
-

eigenslte would provide a convenient
representation for the state.

-⑱
do

&
E = <E/FET-

E corresponds to energies
of tu syslim when inMir State

IE) .
Now IAXEl = ⑫

So we can write(I
= [AEC IET

where acti=<ElELt]

Te



Using ⑬ in we get:

& itEt[HEl
= Elena (t)
-

Taking innerproduct
with <EI Sti

yields:

itdat = Eat)

=> af(t) = az(0)exp)-i
(1storder lineal homogeneous differential
equatio with initial condition

alt=o) = af(0) &

:= le Aflose



Therefore
,
the standard protocol to

save theTDSE for any system is

as followe :

& Write down the Hamiltonian

for ti system It. Ctime-
indep.

2. Set up and solve the eigenvalue
equation liv Hamiltonian (the"For
time-independent SE or TISE).

FlET = ElE7 -

3. Determine the initial value of the
energy coefficienti gien IE(0)]

a() = <El[(0)]-

4 Construct the timedependent state as
-
iEt

(E(t) = EGE(0)e IE)
⑳



We will
, for the most of this course,

Follow this procedure.

⑳ says that any system is, at any
- - ↑

uslaut ein a superposition ofets9

energy eigenstates.
This brings special

&

- -

importance to the TISEand, hence,
we will be occupied with solving

-

this equation for many model
systems.

However
,⑮ is still an abstract equation

- - ↳ scheLet us choose a representation
-it. The conventional choice isti

position representation.

Let us
, for this present, focus or

as 1-particle system will a particle
of massm moving along the R-ass



Then, in= +v

FlE) = ElE]
=> (IET = ECIET-e

LIS of
↳ = Ye()

=E + IEL

=-LUE + VCa)E

= [vmYP
RAS GE - ETE(n) - ⑮
or we get

[ + V(u)]Pe() =E4e(x)=
-


