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3, all the rays have the same angle of incidence, and hence all move off at the same angle of reflection as
well. This is called specular reflection.
If a beam of light is shone on a coarse or uneven surface, however, the rays are all reflected at different
angles, as shown in Figure 4. This is called diffuse reflection.
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COHERENT LIGHT IN REAL LIFE: MONITORING BLOOD FLOW
The shape of thespeckle pattern produced by a coherent source of light is determined by the
roughness of the surface off of which it reflects. If the surface changes, so does the speckle
pattern produced – when a speckle pattern changes with changes in the rough surface this is
called dynamic speckle.
Dynamic speckle is used in medicine to monitor blood flow in patches of skin. As blood flows
just under the surface of the skin, it causes the skin to move. By shining a coherent light source
on the patch of skin and watching the speckle pattern change, doctors can judge how quickly
blood is flowing in that area.
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ACTIVITY SHEET: COHERENT LASER LIGHT
This activity will explore the coherence of LASER light.
Switch on the Light Blox and hold it close to the paper, at a small angle. The light should stretch out in
front of the Light Blox in an ellipse.
Take a close look at the light. What do you observe? Is there anything unusual about the light?
___________________________________________________________________________________________
___________________________________________________________________________________________
Now, hold the LASER pointer the same way, and switch it on. The LASER light should form a long
ellipse. What do you observe about the LASER light? Is there anything unusual happening? How is it
different to the light from the Light Blox?
___________________________________________________________________________________________
___________________________________________________________________________________________
You’ll notice that the LASER light isn’t consistent in brightness, like the light from the Light Blox. The
LASER light is covered in tiny dark spots. This is the speckle pattern of the LASER light.
You might have to move between the Lazr finger and the LASER pointer a couple of times before you
see the difference in the light - keep going until you see it!
Now that you know what the speckle pattern looks like, move the LASER slowly while shining it on the
paper. What do you observe about the speckle pattern? Why do you think this happens?
___________________________________________________________________________________________
___________________________________________________________________________________________
The surface of the paper may look smooth, but it is actually uneven as so as you move the laser, the
part of the paper you are hitting with the light changes and this changes the speckle pattern!
See how many other coarse surfaces you can find to observe the speckle pattern on. The skin on the
inside of your elbow is a good one. Does the speckle pattern change? How so?
___________________________________________________________________________________________
___________________________________________________________________________________________
The speckle pattern will be different for every surface you shine the LASER on! In the crook of your
elbow, you might observe more very bright spots than on the paper.
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