What about the current ratio?
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For large L, ( wL, >> R), the sin() term is small,
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< The current ratio.
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Let’s check energy conservation.
<Power in> = %j?\/m(t)lp(t)dt
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This leads me back to the question | asked last lecture:

: : : 1
e You saw in last week’s discussion that you have to do work W ==LI’ to get
current flowing in an inductor. 2

: : 1 5. :
e We saw last lecture that an inductor can deposit energy E==L]* in a resistor as
the current drops to zero. 2

Where does the energy go between these two events? We want energy to be
conserved at all times, so it must be somewhere.



Magnetic Field Energy .24
Consider a current loop: L] :(D:Lurfaceé'da
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So: W=1Lr =114  A-dé=14_  (A-Dd¢
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If it’s a volume current: W= A-JdVol
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Write this in terms of B: J=-1 Vx

_ 1 7. o] L Using math
W= 24, JVO/A (VXB)dVOI 21 |:V _(2)4|f>ﬁ<e55)+B (VXA)}dVO/ identity #6
vanish at oo
W:jsz dVol Compare with W:gz_ojgz dVol See G, p. 192

The energy is stored in the fields!

Comment:
This derivation looks like mere bookkeeping. However, when we discuss E-M radiation next
semester, we’ll see that field energy (electric and magnetic) has real physical significance.

End 11/20/13
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