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Narration from the animation
Seismic Tomography (CT scan as analogy)
CAT scans produce 3-d images of the inside of the human body. The instrument uses an energy source that emits a fan-shaped beam of X-rays, and a receiver, or X-ray detector, on the exit side of the patient that records a snap-shot x-ray. Multiple snapshots, collected during one complete rotation, are sent to a computer to create a cross-sectional image, or slice of the body.

Between rotations, the body is moved through the machine in increments with an image slice being computed at each position.  Every rotation, here speeded up,  yields an image of a new slice as it moves through the length of the target. In this case, through the head of the person who is lying in the chamber. 

How simple seismology would be if we could do a Cat scan of our planet. but X-rays cannot penetrate the earth, so how do we know what's inside?   By using seismometers as receivers and earthquakes as the energy source, seismologists look at the earth in a similar fashion. 

Part 2
By using the arrival times from world-wide earthquakes, seismologists were able to define layers in the Earth. 

Later they expanded the method to look smaller areas.

Let's look at how this is done by using a highly simplified model of a uniform Crust.  

For simplicity we will use straight-line ray paths so the seismic waves won't get deflected and bent by different layers as they do in reality.  

An evenly spaced grid of seismometers records earthquake arrival times. 

Seismic waves travel through different materials at different speeds. By measuring the time it takes seismic waves to travel from an earthquake to different seismic stations scientists deduced velocity variations within the earth.

Late arrival times for the slower ray paths, in the red shaded area, indicate

Slowing has occurred somewhere along the way. We won't actually know where the slowing occurred until the data have been analyzed.

By using what we know about how seismic waves travel through different materials,

We can infer what the structure might look like.

What does this tell us geologically?  What are these anomalies?

Well, they could be regions that have different compositions, temperatures or fluid contents including water steam or magma.

In order to know which, seismologists work with other Earth scientists, such as geologists and geochemists to combine independent observations to solve ambiguities.

