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Single molecule imaging

Issues:

¢ space resolution — diffraction limit

D = M(2xN.A.) = 180 nm (for 500 nm)
¢ time resolution — brownian motion

¢ photo bleaching

¢ narrow excited layer (TIRF)

+» two lasers: 514, 633 nm

Membrane proteins

CD58-Cy3 (green)

ICAM-1-Cy5 (red)

in a glass-bound planar phospholipid bilayer
under two PMA/ionomycin-treated Jurkat cells.




Quantum dots

Properties of semiconductor quantum dots:

¢ High photo-stability

* Broad excitation curve
* Narrow emission spectra
s Easy tunability

% High quantum efficiency




Quantum effects

Helmholtz
Planck
Einstein
deBroglie

Time dependent one-dimensional Schrodinger equation
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¥Y(x, t) wave function

1 imaginary unit

h reduced Planck constant (A = h/2w; E = hv)
X space

t time

m mass

V(x) time independent potential energy at x

Erwin Schrodinger
1887 — 1961 Vienna



http://upload.wikimedia.org/wikipedia/commons/2/26/Erwin_Schr%C3%B6dinger.jpg

Separation of Variables — Eigenfunction-Eigenvalue Problem
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Solution to the time independent equation — quantum well
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Infinitely deep quantum well

E—_% E [meV]

E.,-E_ = (2n+1)h/(2ma) 500
3 233, 700 nm
5
7

lowest energy E > 0




Quantum dots - size effect of optical properties
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Optical properties of quantum dots
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exciton quantization electrostatic
attraction

E energy of exciton
R particle radius
m, mass of electron

m, mass of hole



Density of states: bulk, quantum well, wire and dot

. Jlnwal Anwa) Angaf
F=F+ ¥ + e
0 8 O ¢

Bulk (5300

uantum Well (200
Zuantum Wire (107
uantum Dot (00

un
3
T
el
N
[T
o
oy
un
c
@
o

20 30 40 a0 g0 a g 0 100 110 120

Energy (meV)




Energy absorption

wide excitation spectra
VS.

narrow emission spectra
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