
Sections 5.1.3, 8.1.1 - Conserved currents: continuity eq.

* Symmetries:

 ~ if      is translation invariant (symv`metric)
  then momentum (   ) is conserved in complete system

 ~ if laws of physics (forces) are time-invariant
  then energy (E) is conserved (potential energy is stored in the force)

(Lagrange)

* Noether’s thoorem:    SYMMETRIES          CONSERVED CURRENTS
 ~ mass?
 ~ charge?
  

  Gauge transformations     (force independent of ground potential)

* Kirchoff’s rules:   conservation principles
 a) loop rule:  conservation of energy

 b) node rule:  conservation of charge

 ~ what about a capacitor?
  top plate has current coming in
  but no current going out

* charge element vs.

   current element:

* continuity equation:
 local conservation of charge
 vs. “beam me up, Scotty”
 ~ 4-vector:

 ~ other conserved currents:  energy                , momentum

(the quantity is conserved,
   but it can move around)



Section 7.1.1 - Conductivity: Ohm’s law

* review:

   continuity:

* symmetries:
 ~ continuity equation -> Maxwell eq’s
 ~ motional EMF  => Einstein’s special rel.

* conductivity
 ~ static electric
  conductor

 ~ steady current

 ~ resistor vs cathode ray tube (CRT)?

 ~ Drude model:c ” bumper cars “

   = time between collisions
   = mean free path
   = atomic density
   = # charge carriers/atom

* RESISTOR – an electrical component

~ vs. CAPACITOR

terminal
(drift)
velocity

2nd constitutive
   equationcurrent

~ vs. INDUCTOR   ... to be continued

* power dissipation

 ~ power density

 ~ energy density

* ski lift
  analogy

* relaxation time

 ~ for copper,

conductance
   = conductivity

capacitance
   = permittivity

resistance
   = resistivity

 power
dissipated


