M EMPossible

Electromagnetics:
Electromagnetic Field Theory

Example:
Field Via Gauss’ Law
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Recall Gauss’ Law
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Problem Setup

Use Gauss’ law to calculate the electric field around an
infinite sheet charge.

Surface Charge Density p,
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Integrate Flux
Method #1: Q = @SD [ d§ Integrate flux
S
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Integrate Flux

Method #1:
0= <ﬁ>D ods=[[Deds+ [[ De cr+HD ds+ [[ Deds+ [[ Deds+[[Deds

top bottom right back left

Separate the closed-surface integral into six separate surface integrals, one
for each side of our charged distribution.
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Integrate Flux
Method #1:
0= #Dof [[Deas+ [[ D0f+IjD0ds+IID0ds+IIDOds+JJD0f
D.S
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Method #1:
O=§pDeds=[[Deds+

Integrate Flux

ﬂ ﬁ-d§+ﬂl§-d§+ﬂl§-d§+ﬂf)od§+ j[)-dg
front right back left

bottom

D.S
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Method #1:
O=§pDeds=[[Deds+

Integrate Flux

” Deds + HDOd§+ ij)Od§+ ”DOd§+”f)0d§
front right back left

bottom

0

Area equals zero because dz = 0.
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Method #1:
O=§pDeds=[[Deds+

Integrate Flux

ﬂ f)-d§+ﬂl§-d§+ﬂl§-d§+ﬂf)od§+ j[)-dg
front right back left

bottom

0

Area equals zero because dz = 0.
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Method #1:
O=§pDeds=[[Deds+

Integrate Flux

” Deds + HDOd§+ ”fhd§+ HDOd§+”f)0d§
front right back left

bottom

0

Area equals zero because dz = 0.

Slide 10

10

9/21/2019



9/21/2019

Integrate Flux

Method #1:
O=§pDeds=[[Deds+ [[ Deds+ ([ Deds+ [[ Deds+ [[ Deds+[[Deds
N top bottom front right back left O

Area equals zero because dz = 0.
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Integrate Flux

Method #1:
O=§pDeds= DS + DS + 0 + 0 + 0 + 0
S

=2D.§
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Integrate Charge Density
Method #2: Q = jj IOst Integrate charge density
S

Surface Charge Density p,
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Integrate Charge Density
Method #2: Q = jj psds Integrate charge density
S

= P, L“- ds

:pSS
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Equate Two Results

Method #1 = Method #2

2D.S=pS
D, =£
2
D=4
2
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