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Introduction
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Carlsberg Foundation

* The first research scanning
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From light microscope to electron microscope

The light microscope - how does it work?

A light microscope uses visible light and glass lenses to make small objects look larger.

Eyepiece ———» &
You look through here
and see a magnified image.

Objective lens —»;

Collects the light from
the sample and magnifies it.

To the naked eye

Through a lig‘ht microscope
(~ 400x magnification)

Sample
A thin, transparent

sampleion-arglass slide. Visible light Typical resolution
Wavelength: (limit of detail):
400 700 nm

Light source ——»3% =200 nm

Shines visible light (0.2 um)

up through the sample.
Smaller than th|s7
We need something else ..
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Why cannot we see infinitely small things with a light microscope?

How close can two objects be and still be distinguished?

A light microscope has a limit because light spreads out (diffracts) when it passes small objects.

Useful size units Two points seen with a light microscope
Im = metre =-10%m
lcm = centimetre =10"2m
=0.01Tm
1mm = millimetre =10"3m
= 0.001T m
1pm = micrometre =10%m Far enough apart Too close together
= 0.000001 m The two points can be The two points blur together
R = ranometre s =.10-3m distinguished. and can no longer be
— 0.00000001 m distinguished.
1 um = 1,000 nm Light microscope: resolution ~ 200 nm (0.2 pm)
=y

Closer than about 200 nm, details can no longer be distinguished.

\I/

',O\' To see even smaller things, we need a much shorter wavelength - electrons.
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Electrons

From where are the electrons coming?
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Atom Electron source Electrons released Electron beam
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Scanning electron microscope (SEM)

Instead of light, an SEM uses a beam of electrons to scan the surface of a sample.

‘ E - 1 .
Electron source —IL f/} Why can we see smaller details

than with a light microscope? VVVVVW\
!

¥ 1 3 Electrons have a much shorter wavelength Electrons
Condenser lenses g = than visible light, which gives a much /\/\/\
better resolution.
Visible light

ré\

Scanning coils ————e§ r} i i

Sample \. S0 Zoomed-in view

Image on the computer screen (nanometre scale)
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What can electron microscopy tell us?

Surface & shape Different materials Composition
What does it look like? Where are they? What elements are present?
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Examples

Wasp nest

Acc.V  Spot Magn ' Det WD, Exp e
30.0 kV 3.0 85x SE"~ 2¥1320, '

Source:https://wwwn.cdc.gov/phil/ SWVZ UNIVERSITY OF
Janice Haney Carr THE FAROE ISLANDS
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Acc.V Spot Magn
30.0 kV 3.0 204x

Wasp leg

Source:https://wwwn.cdc.gov/phil/

CDC/ Janice Haney Carr



SARS-CoV-2 (Corona virus)

Source picture left :https://wwwn.cdc.gov/phil/
CDC/ Hannah A. Bullock and Azaibi Tamin SWVZ UNIVERSITY OF

Picture right: SARS-CoV-2 particles emerging from a cell (SEM). Credit: NIAID. Public domain. THE FAROE ISLANDS



Wood ash
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Source: PhD thesis Ece Teker, LTU
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Post-consumer newspaper fibers in mortar
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Asbestos

1

Acc.V Magn® =——— 20 im
30.0kV 1000x% Janice Haney Carr
! .,

Source:https://wwwn.cdc.gov/phil/ W2 UNIVERSITY OF
CDC/ John Wheeler, Ph.D., D.A.B.T. THE FAROE ISLANDS
Photo Credit: Janice Haney Carr S s e



Self-healing fiber concrete

BEC 20.0k
Lulea Unjye
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Source: Senior Lecturer Dr. Magdalena Rajczakowska, LTU THE FAROE ISLANDS



And what is this?

%
BEGC 20. 0kv‘wo11mma.q,50' 1Pa x200 % 100pm -
Lulea University Of Techhology 4 LS. J 0003
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Source: Senior Lecturer Dr. Magdalena Rajczakowska, LTU THE FAROE ISLANDS



Flamingo...

...or expanded polystyrene (EPS)
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What can we investigate in the Faroe Islands?

» Carbonation of Faroese rocks
* Recycled concrete
» Usage of Faroese sheep wool

- Biology
 Electronics
 Medicine...
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Thank you

Contact information

Karin Habermehl-Cwirzen
Professor

University of the Faroe Islands
Email: karinhc@setur.fo
Phone: 293943
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