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Excess charge on a conductor in EE flows to the outer surface





Charging a Conductor by Induction

The conductor is uncharged initially

Bringing a charge nearby induces
 charge on the conductor in order
 to keep 𝑬𝑬 = 𝟎𝟎 inside

This creates an attractive force between the charge and the conductor



Charge 𝒒𝒒 in a Cavity inside a Conductor in EE

• Charge 𝑞𝑞 located inside cavity
• Conductor induces charge −𝑞𝑞 on inner wall of cavity to create 

𝐸𝐸 = 0 in conductor bulk
• Gaussian surface in conductor bulk has zero flux → 𝑄𝑄𝑒𝑒𝑒𝑒𝑒𝑒 = 0
• Compensating charge +𝑞𝑞 is distributed over the outer surface
• The original charge 𝑞𝑞 is thus “revealed” to the outside world!
• The conductor is overall charge-neutral



Capacitor
An electrical circuit element that stores charge and electric field

Two conductors with equal and opposite charges

+𝑸𝑸

-𝑸𝑸

General capacitor

Parallel plate capacitor

𝑪𝑪 =
𝑸𝑸
𝑽𝑽



Field Effect Transistor
Negative-channel metal-oxide semiconductors (NMOS) 
employ a positive secondary voltage to switch a shallow layer 
of p-type semiconductor material below the gate into n-type.

Metal-semiconductor field-effect transistor (MESFET), current is normally 
on. A secondary voltage is applied to the gate to deplete charge carriers 
beneath it, thereby pinching off the current, or changing the state to off.

https://www.britannica.com/technology/transistor/Junction-transistors 
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The Electron-Phonon Interaction

Superconductivity
Conventional and Unconventional Superconductors
K. H. Bennemann and John B. Ketterson

http://www.springerlink.com/content/978-3-540-73252-5/
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Cooper Pairing and Superconductivity



A. L. Fetter and J. D. Walecka, Quantum Theory of Many Particle Systems, p. 448
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Note the difference between Tc and the pairing interaction temperature scale (ħωD/kB)
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