
NASA’s Virtual Microscope

Virtual Lab completely emulates a scanning electron 
microscope and allows any user to zoom and focus into a 
variety of built-in microscopic samples. It also comes with a 
set of educational materials such as a demo on how an SEM 
works. Virtual Lab is freely available with a growing library of
samples to choose from. 

Virtual Lab Home Page: 
http://learn.arc.nasa.gov/vlab/index.html

Virtual Lab Data: http://virtual.itg.uiuc.edu/data/



Meteorite Sample

Meteorites are pieces of rock that fall to Earth from space. 
This meteorite came from an asteroid. It is made of dust that 
formed 4.6 billion years ago, when the planets were just 
beginning to form. At that time, the Solar System was a cloud 
of dust and gas that circled in a disk around the newly-
formed Sun. Some pieces of dust were flash-heated and 
melted, and then cooled to form solid beads - the circular 
objects in the image. These beads are cemented together 
with fine-grained dust that did not melt. Meteorites like this 
one, which are called chondrites, tell us about how the Solar 
System formed.



Light Microscope

This is a light microscope. Samples are usually thin slices of 
rocks called thin sections that are 30 micrometers thick 
(1/1000 of an inch thick). When a rock is this thin, light 
passes straight through it. The light is polarized in two 
perpendicular directions. This helps us to identify different 
minerals.

Some minerals are opaque and do not allow light to pass 
through. This microscope also has the capability of using 
reflected light, which reflects off the surface of the sample. 
Reflected light is used to study opaque minerals.
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Light Microscope Image

A light microscope is used to study a thin section of a rock. 
Light passes through the rock. This image is taken with light 
that passes through two polarizing plates that are set 
perpendicular to each other. The image is 2mm across.

Light passes through different minerals in different ways. This 
allows us to determine what minerals are present. The 
brightly colored grains are olivine and the grey, striped grains
are pyroxene. The round objects in this meteorite sample are 
called chondrules.



Scanning Electron Microscope

This is the scanning electron microscope at the Department 
of Earth and Planetary Sciences at UNM. 

A high-energy beam of electrons is fired down the white 
column towards the sample, which sits inside the square 
white box. The images that are generated are viewed on the 
computer monitors.

An SEM is used to view samples that are as small as a 
micrometer across, or one thousandth of a millimeter.
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Electron Microprobe

This is the electron microprobe at the Department of Earth 
and Planetary Sciences at UNM. 

A high-energy beam of electrons is fired down the white 
column towards the sample. This instrument can generate 
electron images like an SEM. It can also perform a chemical 
analysis on a spot that is about 1 micrometer wide, using the 
X-rays that are created under the electron beam. The X-rays 
are counted in the spectrometers that surround the sample.
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Scanning Electron Microscope Image

This image is taken in a scanning electron microscope. A 
high-energy beam of electrons scans the sample. The scale 
bar in the top left corner is 687 micrometers long.

This is a back-scattered electron image. We are looking at 
electrons that have been scattered back off the sample 
surface. In this kind of image, heavier atoms look brighter. 
The white material is iron metal. The grey material mostly 
consists of olivine and pyroxene of varying compositions.



Scanning Electron Microscope Image

The Virtual Microscope allows you to move around on the 
sample, and zoom in on any area you choose.

In this image we have zoomed in on an area of glass that 
occurs between the crystals of olivine and pyroxene. The 
glass contains long thin needle-like crystals of pyroxene. 
Glass and these thin crystals tell us that this chondrule 
cooled very quickly from a molten state.

The scale bar (top left) is 42 micrometers long.



X-ray intensity map for iron

This image was obtained in a scanning electron microscope. 
It shows the intensity of X-rays emitted from iron atoms in the 
sample. The brightness of each dot shows how much iron 
there is in each pixel. Bright dots correspond to a lot of iron.

X-rays are generated when the electron beam in the SEM 
energizes electrons in the individual atoms within the sample.



X-ray intensity map for magnesium

This image was obtained in a scanning electron microscope. 
It shows the intensity of X-rays emitted from magnesium 
atoms in the sample. The brightness of each dot shows how 
much magnesium there is in each pixel. Bright dots 
correspond to a lot of magnesium.

X-rays are generated when the electron beam in the SEM 
energizes electrons in the individual atoms within the sample.



Scanning Electron Microscope Image

The Virtual Microscope allows you to determine the 
composition of a spot, area or line by examining the X-ray 
map information.

In the example above, we can see how magnesium (Mg: 
blue) and aluminum (Al: red) vary between the crystals and 
the glass. The olivine crystals contain a lot of Mg and little Al, 
and the glass contains a lot of Al but little Mg. The inset box 
shows how Mg and Al intensities vary along the yellow line.

The scale bar (top left) is 86 micrometers long.



Virtual Lab: Sample Library

Meteorite sample described in this document
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