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T gradt vector field
ET points uphill in direction of steepest ascent
151T rate of change in that direction
Must be a vector ble DT is scalar DF is vector so

components of IT must transform as vector

fondly D I t I t I Iz is a vector operator

Operator eats a field and produces another linearly
D is hungry derivatives act to the right
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EI for conservative forces lI _T

forces F point down potential energy of
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O.be o see on contour plot that gradient 1 to contours

This is always true
On contour O IT ET IF YETG

Ed Coulomb's Law
charge produces potential a Yr
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It Ttos
Two ways to form product between E and J

of scalar divergenceof T
XJ pseudovector curl of v

Divergence
In Cartesian coordinates
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Divergence of power law central force
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Note Inverse square is special
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Think of J as flowof some fluid leg J pi
Consider a small box around Fi

Net flux of fluid out of box
Edesflow outofside TCF t F o dx dzg JE DEI o dxdz Cy

www.uit outwardflux per unit areaof normal
area at y side Yside

t x z sides
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volume of box

Divergence measures net out flow from small box per unit volume



Pay If 5 represents flow of conserved quantity such as

mass of water or charge then density p satisfies
the continuity equation

If t F 5 0

amountof stuff cu small box changes on time by the netflow
into the box

Q Where is divergence large zero negative
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D 5 0 everywhere
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solenoidal feed

5.5 0 except origin


