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Charge carriers in the wires of electric circuits are electrons. 
These electrons are simply supplied by the atoms of copper (or 
whatever material the wire is made of) within the metal wire. Once 
the switch is turned to on, the circuit is closed and there is an 
electric potential difference is established across the two ends of 
the external circuit. The electric field signal travels at nearly the 
speed of light to all mobile electrons within the circuit, ordering 
them to begin marching. As the signal is received, the electrons 
begin moving along a zigzag path in their usual direction. Thus, the 
flipping of the switch causes an immediate response throughout 
every part of the circuit, setting charge carriers everywhere in 
motion in the same net direction. While the actual motion of charge 
carriers occurs with a slow speed, the signal that informs them to 
start moving travels at a fraction of the speed of light.
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The electrons are moving together much like the water in a garden hose. 

When a faucet is turned on, one does not have to wait a noticeable time 

for water from the spigot to travel through the hose to the other end. The 

hose is already filled with water and water everywhere within the water 

circuit is set in motion at the same time.
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How can there be a current on the order of 1 or 2 
Ampere in a circuit if the drift speed is only about 1 
meter per hour? 

The answer is: there are many, many charge carriers 
moving at once throughout the whole length of the 
circuit. Current magnitude is the rate at which charge 
crosses a cross section of a wire on a circuit, it is not 
charge velocity. If the charge carriers are densely 
packed into the wire, then there does not have to be a 
high speed to have a high current. 
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To illustrate how densely packed the charge carriers are, we will 
consider a typical wire found in household lighting circuits - a 14-
gauge copper wire. In a 0.01 cm thick cross-sectional slice of this 
wire, there would be as many as 3.51 x 1020 copper atoms. If we 
assume that each copper atom contributes just a single electron 
(the outer most electron), then there would be as much as 56.25 
coulombs of charge within a thin 0.01-cm length of 14-gauge copper 
wire. With that much mobile charge within such a small space, a 
small drift speed could lead to a very large current.
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• What is an Electric Circuit?

• Requirements of a Circuit

• Electric Current

• Journey of a Typical Electron

• Power: Putting Charges to Work

• Common Misconceptions Regarding 
Electric Circuits

• Electric Field and the Movement of 
Charge

• Electric Potential

• Electric Potential Difference

Source: 
physicsclassroom.com

http://www.physicsclassroom.com/class/circuits/Lesson-2/What-is-an-Electric-Circuit
http://www.physicsclassroom.com/class/circuits/Lesson-2/Requirements-of-a-Circuit
http://www.physicsclassroom.com/class/circuits/Lesson-2/Electric-Current
http://www.physicsclassroom.com/class/circuits/Lesson-3/Journey-of-a-Typical-Electron
http://www.physicsclassroom.com/class/circuits/Lesson-2/Power-Putting-Charges-to-Work
http://www.physicsclassroom.com/class/circuits/Lesson-2/Common-Misconceptions-Regarding-Electric-Circuits
http://www.physicsclassroom.com/class/circuits/Lesson-1/Electric-Field-and-the-Movement-of-Charge
http://www.physicsclassroom.com/class/circuits/Lesson-1/Electric-Potential
http://www.physicsclassroom.com/class/circuits/Lesson-1/Electric-Potential-Difference

