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El poder de aumento 
de las lentes

• La lupa: 2-6 veces

• Lente de la cámara: hasta 83 veces (cámara digital), hasta 300 
veces (cámara de television professional)

• Microscopio de luz: hasta 2.000 veces

https://images.8tracks.com/cover/i/000/674/156/3CjBFlN-
1772.jpg?rect=355,0,1225,1225&q=98&fm=jpg&fit=max&w=320&h=320

https://upload.wikimedia.org/wikipedia/commons/thumb/5/50/Magnifying_glass2.jpg
/1200px-Magnifying_glass2.jpg Photo courtesy of Tomer Avidor-Reiss lab, University of Toledo
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Microscopios de luz

• Usan luz visible para ver la imagen

• Las lentes enfocan la luz

• La luz atraviesa la muestra

• Puede acercar a ~2.000 veces

https://images.slideplayer.com/13/4063166/slides/slide_9.jpg
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La limitación de la luz

• La luz se mueve como una onda.
• Los humanos solo pueden ver ciertas longitudes de onda, llamadas

espectro visible.

• Colores diferentes tienen longitudes diferentes de onda.

• Si una cosa es más pequeña del longitude de onda de luz más pequeña, 
no Podemos estudiar la cosa con esto tipo de microscopio

https://cdn.newsapi.com.au/image/v1/7e215b30690731b9ebad3a1396e80e23
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What if we want to see something 
smaller?

• Although a light microscope can zoom in a lot, sometimes we need 
to zoom in further
• Bacteria

• Pollen

• Nanoparticles
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Electrons!
• Part of an atom

• Have a much smaller wavelength than light (~0.01 nanometers)
• Only one wavelength (only one type of electron)

• Can easily be removed from an atom
• Static electricity

• Electric current

https://sciencepediablog.files.wordpress.com/2016/06/carbon.jpg?w=882
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Scanning Electron 
microscope

• High electric current “frees” the electrons from a tungsten wire

• Magnets instead of lenses are used to focus the beam

• Scans the surface of the sample

• Can zoom in to 1,000,000 times

• Image is never in color!

• Only one type of electron (no such thing as purple, green, blue electrons)

https://image.slidesharecdn.com/lecturesem-160315115355/95/vacuum-metallurgy-lecture-scanning-electron-microscopy-2-638.jpg?cb=1458042876
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Remotely 
controlling the 
SEM
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