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Have you ever blown a soap bubble and watched it float in the air?
For a few seconds, it looks almost perfect. A small ball of shining colours moves slowly around you. Then, suddenly—pop!
But here is a funny question: Who told the bubble to become round?
Nobody taught it. There is no tiny ball hidden inside it. And there is no machine pushing the soap from the inside. So why does a soap bubble become a round ball? The answer is hiding in something we usually cannot see: surface tension.
The skin of water
A soap bubble is not just air. It has a very thin film of soapy water around it. Water molecules like to stay close to other water molecules. At the surface, however, the molecules do not have water molecules on all sides of them. This makes the surface behave a little like a stretched, thin skin. This effect is called surface tension.
You can see a similar thing with a small drop of water. If you carefully place a drop on a smooth surface, it tends to hold itself together instead of spreading into a completely flat layer. The water is trying to keep its surface as small as possible. And this is where the bubble becomes interesting.
Why round?
Imagine you have a piece of string and you want to make a closed shape with it. You could make a square. Or a triangle. Or a strange shape with many corners.
But if the string is free to move and you want the smallest possible boundary for a given enclosed area, the natural shape is a circle.
A soap film behaves in a related way. A bubble tries to have the smallest possible surface area while still holding its air inside. For a given volume, a sphere has the smallest surface area of all possible shapes. The figure shows three different shapes for the same unit volume. The surface area decreases from 6 units to 4.84 when we go from a cube to a sphere. That is why a free soap bubble becomes round. So the bubble is not “thinking” about its shape. Physics is doing the thinking for it. 
Then why does a bubble sometimes look funny?
Here is the fun part. If you blow a bubble inside a ring, it may look round. But put a soap film inside a strange-shaped frame and the film can take a completely different shape. Why? Because the frame is now controlling part of the boundary. See the square bubble in the picture. 
The soap film still tries to reduce its surface area, but it has to obey the shape of the frame. However, if you blow the bubble out of the frame, as soon as it is set free, it becomes a sphere again (see picture).
This is why soap films are useful to mathematicians and scientists. They can help us understand problems involving minimum surfaces. In fact, some very difficult mathematical problems can be explored using nothing more complicated than soap films.
What about those beautiful colours?
Look closely at a soap bubble. You may see yellow, blue, green, purple and many other colours moving across its surface. But the soap itself is not rainbow-coloured. The colours come from light. Light reflected from the front and back surfaces of the very thin soap film can interact with each other. Some colours become stronger (called constructive interference) while others become weaker (due to destructive interference). This is called thin-film interference. As the film becomes thinner or thicker, the colours change. That is why the bubble can look as if it is carrying a tiny moving rainbow. And as the bubble gets thinner, the colours can change again just before they disappear. The set of pictures shows a bubble just bursting into small pieces.
Try this at home
Take some water and add a little dish soap. Use a bubble wand and blow a few bubbles.
Now don't just watch them.
Watch the colours. Watch how the bubble changes shape when it touches another bubble. Watch how two bubbles can join together. And ask yourself:
“Why does nature keep trying to make everything so simple?”
A bubble does not know mathematics. It does not know what a sphere is. It does not know that a sphere has the smallest surface area for a given volume. Yet, by following the simple rules of physics, it finds that shape.
One more surprising fact
A soap bubble has two thin surfaces—an outside surface and an inside surface—with a very thin layer of liquid between them.
So when you look at a bubble, you are actually looking at a tiny liquid sandwich! And that delicate little sandwich is strong enough to hold air for a short time.
The bigger lesson
Sometimes science is hiding in things we see every day. We do not need a huge telescope or a giant laboratory to find something amazing. A little soap, some water and a breath of air are enough to show us ideas about molecules, forces, light, mathematics and geometry.
So the next time a bubble floats in front of you, don't think of it as just a toy. Think of it as a tiny physics laboratory.
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