Study 3: The Rutherford Experiment [Translated from German]
The physicist Ernest Rutherford thought a lot about atoms about 100 years ago. He thought that everything consists of very small atoms. And he assumed that there are two kinds of charges in these small atoms, positive and negative. But positive here does not mean that something is good, but positive is one kind of electric charge. And in the same way, negative here does not mean that something is bad. But negatively charged is the opposite of positively charged and means the other kind of electrical charge. Also, Rutherford thought that there were different particles in the atoms. Some of these particles are negatively charged electrons, which are much tinier than atoms. Rutherford assumed that atoms are constructed like a raisin cake. He imagined atoms as solid particles in which the electrons are stuck like raisins in a raisin cake. 
Rutherford wanted to investigate whether atoms are really constructed like a raisin cake, so he did an experiment. He had a thin gold foil which also consisted of atoms, namely of gold atoms. Towards this gold foil he shot other very small particles that were positively charged. He reasoned that these positively charged particles could not get through the gold foil if the gold atoms were structured like a raisin cake. In that case, the positively charged particles would either bounce off the gold foil or get stuck in the gold foil. 
However, Rutherford was surprised to find that a large number of positively charged particles pass through the gold foil. Atoms can therefore not be solid particles. Therefore, Rutherford reasoned that there must be a lot of space in the gold foil. And since the gold foil is made of gold atoms, there must also be a lot of space in the individual gold atoms. This allows most positively charged particles to pass through the gold foil. But Rutherford also found that while a great many do pass through, not all positively charged particles simply pass straight through the gold foil. So in some places, there must be something in the way of the positively charged particles that they bounce off of. Rutherford called this part in the atoms the atomic nucleus. So from his experiment, Rutherford could conclude that an atom has a nucleus in the middle and around the nucleus are the electrons. The space with the electrons is called the atomic shell.
Rutherford also wondered how large the atomic nuclei are. Since a lot of positively charged particles get through the gold foil, he concluded from his experiment that the atomic nuclei in the gold atoms must be very small. Otherwise, far fewer positively charged particles would pass through the gold foil. Today, we know that an atom is 10,000 times larger than its nucleus. So if you imagine that an atom would be as big as a soccer field, then the atomic shell would also be as big as the soccer field and the atomic nucleus would be just about the size of a cherry. An electron would be even much tinier, in fact it would be much smaller than a single grain of sand.

