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Forfree particle

·fally,afreeparticle is one toarein

== = 0 , p = mF =
constant
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I travels in a straight line.
p

=
"

In the Hamiltonian formalism,
H =t

*a = -byac
=> = constant

· omechanically, the Hamiltonian is a operator:

M ==E1p =x h =t,h = Planch's
I constant

...
and the states are given by the eighn vectors of FT-... I

with corresponding energy given by the eigenvalves...-

M X(x =E4(x) =>CY(x) =E4(x)

what now...? We needtoconditions to solve this eg.

·
In the lineMe,

Ya(x) =0. explitx) 18:1 in1d
(2π)

E = E
↓ote: p4k = th Th



The 3 - dimensional generalization is

ñ=÷=¥T÷+¥.
and

Yqlr-t-zy-pgexpftik.FI ,
I = (x

, y ,z)

,
Ñ = thx , hy , hz )Eñ=h{ʰ÷

•

o> : f.•%¥ñ%→lñdˢr = §'t-A

(3)Is :

134¥ (F) ysicñydh = HE - F)

•
In a box

,
with ✗ (a) = 414=0 ( id)

wetavé IT

lfntx) = fÉ sin ×) ,
n = 1,2, . . _

En=¥ml¥T
These waves don't have well defined momentum ,
only momentum magnitude . It's a standing wave?

Eʰʰ4 : 4*1×1%1"d×= sun.
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Mess : £ 491×1%1×1 = fix - ×')
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,
with periodic boundaries

,

4am = t exp / i kn) ,
k= - ¥-11 , _ . _
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↑quasi-momenton

"-t +1,...,-4π,0,2π,...,, L =Nl

&gonality: 4*(n) Pa(n) =She
N/2

&feness: EME(n) Pa(nY= S,n+ 1
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