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The Human Eye
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Chronolgy: Part II. Finding out about ,,micro-world””

1960 2000
mini-world mEm==D> p-world wE===D> ,ano-world

JEOL S, 6 Philips EM 300 Philips CM 20, 30 Tecnai
(70~100 kV) (100~120 kV) (200~300 kV) (200~300 kV)

/L. Table 1.2. Electron Properties as a Function of Accelerating Voltage
%‘ -5 Accelerating Nonrelativistic Relativistic Mass Velocity
:{: voltage (kV) wavelength (nm) wavelength (nm) (X mo) (X 10% m/s)
100 0.00386 0.00370 1.196 1.644
: © 120 0.00352 0.00335 1.235 1.759
E" 1 200 0.00273 0.00251 1.391 2.086
I 300 0.00223 0.00197 1.587 2.330

400 0.00193 0.00164 1.783 2.484
1000 0.00122 0.00087 2.957 2.823
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ekszenie: stosunek wielkosci obiektu do obraz
ution: ability to resolve objects

zielczosc: zdolnosc¢ do rozroznienia obiektow

res. of human eye (0.2 m
fication =

max.sens.

res. of microscope (r)

2nsible” magnifications:

tical microscope (r=200 nm) => mag. 1




of field is used in reference to investigated object

of focus is used in reference to the image

of focus” is defined as a distance along optical axis of
icroscope through which one may shift object without
a significant losso of image quality

lary values of depth of focus [um]
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167 = 1 ; Type of Cathods/ Electron Guns
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\%% LaB6 FEG (Schotky)

Brightness ~10° ~10° ~10°

FEnergy Spread 2eV leV ~0,7eV
Temperature 2700°C 2000°C 1800°C
Life Time 100 h 1000h 2000h
Vacuum 10~ Torr 10°° Torr 10”° Torr!




Section of magnetic lenses /pole pieces

The Isoradial thermal shield 2
of the CM20 - UltraTWIN

(i) B,=B,=2.0 mm
G=3.0 mm

C,=0.60 mm
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nalitycal TEM (AEM):

micro vs. nanoprobe
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Lens defects: spherical abberation, chromatic abberation and
astigmatizm
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Aaction of magnetic lenses

X“Fuﬂal plane=

a) Overfocused lens b) Focused lens ¢) Underfocused lens

strenghtened - f; ... “in focus” = Gaussian focus
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TEM interactions
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Setting TEM for imaging or diffraction
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Bright/Dark Field Imaging
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,mass-thickness” contrast
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Diffraction + ,,mass-thickness” contrast
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Significance of large ,,depth of field” in TEM

The depth of field of a microscope is a measure of how much of
the object we are looking at remains “in focus” at the same time
In TEM, all of the electron transparent specimen parts are usually
in focus at the same time, independent of the specimen topography
Furthermore, we can record the final image at different positions
below the final lens of the instrument and it will still be in focus

GaAs. A band
of dislocations
threads through
the thin
specimen from
the top to the
bottom but
remains in focus
through the foil
250nm ' thickness
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