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Color Control by QD Particle Size ol i
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QD Structure

Depending on size,

quantum dots emit different color light

due to quantum confinement.

Illustrated is the range of QDs with emission
gradually stepping from violet to red.



Quantum dot: particle in 3D box

CdSe quantum dots
dispersed in hexane
(Bawendi group, MIT

Color from photon
absorption

Determined by energ
level spacing

= Energy level spacing increases
as particle size decreases.
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Quantum Wave Functions

Ground state: same waveleng |
(longest) in both xand y

Need two quantum #'s,
one for x-motion
one for j~motion

Use a pair (n,, n)

Ground state: (1,1)

Wavefunction Probability = (Wavefunction)? ;
Wy lp‘:'
@% o 21'» . One-dimensional (1D) case
-~ ‘\\1 g W
g L x of - Lox
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2D excited states

(ne, ny) = (2,1) (e ) = (1,2)

These have exactly the same energy, but the
probabilities look different.

The different states correspond to ball bouncing
in xor in ydirection.
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Particle in a box

What quantum state could this be?

VA n=2,n=2
B, n=3, n=2
C.n=1, ny=2
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