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Review

» Schrodinger equation

Particle in a box

» Max Born’s postulate
» Schrodinger equation of a particle in a box
» Normalization of a solution from the equation
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« Helmholz wave equation
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* de Brogile’s matter wave
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Particle in a box

Max Born’'s postulate

 Probability density function

- The probability density function . P(r)
The probability of finding the particle: P(r)d’r —> jP(r)d3r:1

- Max Born’s postulate ,
—> The probability P(r) of finding a particle near a point I is o< |y (r)|

So, the probability of finding a particle at the point r is

()] d°r |- [jy(0)d’r=1
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Particle in a box

Max Born’'s postulate

* Normalization of the wavefunction

- For general case, the integral gives some other number

1
[l nfdr=—
a

- Linearity of Schrodinger equation, aw () is also a solution.
2
yu()=ay(r) — [l (fdr=1

Wy (I’) —>  Normalized wavefunction
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Particle in a box

Schrodinger equation of a particle in a box

 Schrddinger equation

- Assume a particle of mass m with potential in the z direction

7 dy(2)
- >V (2)y(z) =Ey(2)
2m  dz
>
i o
e Boundary condition O
LL
- Suppose the potential energy is a rectangular well
- Potential energy inside the well V =0 V=0
- Potential energy at the wall rises to infinity ' 5
- A particle is confined within 0 <z <L, 220 ] 1L
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Particle in a box

Schrodinger equation of a particle in a box

 Schrddinger equation outside the box

- From the assumption, there is no possibility of finding the particle outside.

So, z<0 or Z>1L,, l//—)O

 Schrddinger equation inside the box

n? d? © d°
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with the boundary conditions

w(0)=0 and w(L,)=0
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Particle in a box

Schrodinger equation of a particle in a box

o Solution of Schrodinger equation inside the box

n° dy(2)
— =Ew(z
2m  dz’ v(2)

- The general solution to the equation is

w(z) = Asin(kz) + B cos(kz) when k =+2mE /72

- From the boundary condition :

Lw(0)=0 > B=0 = (2z) = Asin(kz)

2 w(L)=0 — kL =nz, k=v2mE/7* =nz/L,

> |va (@)= A SN i En=h2(””j
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Particle in a box

Normalization of solution

o Solution of Schrodinger equation inside the box
Nz

v,(2) = A, Sln(—)

* Normalization of Wavefunction A

RINE [jd | f S =1 —> 4T,

« Complete solution of a particle in a box @
=
v, (2) = isin(ﬂ) for O0<z<L, L
LZ LZ
V=0
w(z)=0 for z<0, z> 1, Z:O L, z>!=LZ
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Particle in a box

e Particle in a box
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