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(e dhasii Clluall oy
X(@® = — (eV/n)X(t) = X&) = X(0)e~t/" = bl ¢, e eV .. (143)
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[Resolution Limit Wavelength/Size Object
MRLCT ~ —» E 1mm
Radio -
Human eye — i 100 pm
Cells
Infrared 10 um
= Red blood cells
Visible =~ 1pm  Bacteria
Light mi — — 100 nm  Mycoplasma
ghé microscops Ultraviolet =
[~ Viruses
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Proteins
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Electron microscope — s Atoms
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Scanning electron microscope
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Electromagnetic é %

Electromagnetic lens Q

Electromagnetic/ @

electrostatic lens
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electron detector
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-+ Beam scanner

Confocal laser scanning microscope
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- Detector - D)
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D

- Objective

- Specimen
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e —
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Electremagnetic
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Specimen - e Slde
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E
Final image ¥°
CCD camema
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Thermionic —
Tungsten LaB6 Schottky OOl emsson

Material w LaB6 ZrOw w

Heating temp. (K) 2700 1800 1800 300 =

Normalized brightness ! v\ ?
\ il

Required vacuum (Pa) high U*m high 5;’1(

AE (eV) Chromatic aberration! < 2.5 cm > ‘
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/' \ v...speed vector of electron
[ : B...direction of magnetic field
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X
b) Corrector coils

Objectivelens | @mD “True” image
of object

Optical axis \ - e

Object:
Source of e- )
(off-axis)

Focus, corrected astigmatism
circle of confusion minimized
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Primary electrons (E?)
Backscattered electrons (E=E0)

nucleus \@,

Elnelastic
‘(low angle, E=E%-AE)

Elastic
(higher angle, E=E?)

: ) Unscattered
scattered electrons (E=E)

207 s RS seaall Cand 3 50 a5 S Jelds 19,V JSA)

Backscattered electrons

e = SEM analysis
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oot - Specimen —Interaction volume

# |

/ TEM analysis
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*»» Abstract:

This graduation work, represent a theorical study for a lens consisting of
quantum dots planted on the surface of graphene, Where we reached the
possibility of working this lens the role of the electromagnetic lens in the
electron microscope, and this is what we proved by simulation, where we
reached to satisfactory theorical results that make the possibility of making it
applied too high, especially if other disturbing factors such as Friedel vibrations

were controlled.

Key words: Quantum dot — Graphene — Electron microscope — lens.
s Résumé ;

Ce travail de graduation, représente une étude théorique pour une lentille
composée de points quantiques plantés a la surface du graphéne, ou nous avons
atteint la possibilité de travailler cette lentille le réle de la lentille
électromagneétique dans le microscope électronique, et c’est sa ce qu’ont prouvé
par simulation, ou nous avons atteint des résultats théoriques satisfaisants, et
c’est sa qui nous donnent une grande possibilité de la réaliser, surtout si d'autres
facteurs perturbateurs tels que les vibrations de Friedel seront contrélés.

Mots clés: Quantum dot — Graphene — Microscope Electronique — Lentille.
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