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ES Fields / ES Felder
Point Charge Concept / Konzept der Punktladung (1)
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ES Fields / ES Felder
Electrostatic Point Source / Elektrostatische Punktquelle (1)

Electrostatic (ES) Fields – Point Charge Concept  /
Elektrostatische (ES) Felder – Konzept der Punktladung
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ES Fields / ES Felder
Point Charge Concept / Konzept der Punktladung (..)
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ES Fields / ES Felder
Electrostatic Point Source / Elektrostatische Punktquelle (1)

Electrostatic (ES) Fields – Point Charge Concept  /
Elektrostatische (ES) Felder – Konzept der Punktladung (...)
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ES Fields / ES Felder
Point Charge Concept / Konzept der Punktladung
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ES Fields / ES Felder
Electrostatic Point Source / Elektrostatische Punktquelle (1)
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Elektrostatisches Ladung
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Small Volume / 
Kleines Volumen

Point / Punkt

Electrostatic Volume Charge Density /
Elektrostatisches Raumladungsdichte

Electrostatic Charge /
Elektrostatisches Ladung

Constant / Konstant

Electrostatic (ES) Fields – Point Charge Concept  /
Elektrostatische (ES) Felder – Konzept der Punktladung (...)

In the Limit / 
Grenzübergang

∆Qe =Constant if ∆V Goes to Zero, than the Volume Charge Density must go to Infinity. /
∆Qe=konstant bleiben soll wenn ∆V nach null geht, dann muss die Raumladungsdichte nach 
unendlich gehen.
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ES Fields / ES Felder
Point Charge Concept / Konzept der Punktladung (2)

Electrostatic (ES) Fields – Point Charge Concept  /
Elektrostatische (ES) Felder – Konzept der Punktladung (...)

1-D Delta-Distribution /  1D Delta-Distribution
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Electrostatic (ES) Fields – Point Charge Concept  /
Elektrostatische (ES) Felder – Konzept der Punktladung (...)
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ES Fields / ES Felder
Point Charge Concept / Konzept der Punktladung (3)

3-D Delta-Distribution / 3D Delta-Distribution
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ES Fields / ES Felder
Point Charge Concept / Konzept der Punktladung (4)

3-D Delta-Distribution / 3D Delta-Distribution
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Electrostatic (ES) Fields – Point Charge Concept  /
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Kartesisches Koordinatensystem
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ES Fields / ES Felder
Point Charge Concept / Konzept der Punktladung (5)

3-D Delta-Distribution / 3D Delta-Distribution
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Electrostatic (ES) Fields – Point Charge Concept  /
Elektrostatische (ES) Felder – Konzept der Punktladung (...)
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R e e e

ES Fields – Potential of a Point Charge / 
ES Felder – Potential einer Punktladung (...)
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Electrostatic Dipole / Elektrostatischer Dipol

Field Lines of the Electric Field Strength of Two Spheres 
Carrying Charges of Opposite Sign / Feldlinien der 

elektrischen Feldstärke zweier ungleich geladener Kugeln

+ +

+-

Electric Field Lines of Two Spheres Carrying Charges of the 
Same Sign / Feldlinien der elektrischen Feldstärke zweier 

gleich geladener Kugeln

ES Fields – Potential of Two Point Charges / 
ES Felder – Potential zweier Punktladung
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e+ e
e

0

1( )
4

R
R R R R
Q Q

πε
−

+ −

 
Φ = +  − − 

Electrostatic Potential / 
Elektrostatisches Potential

3 3
2 2 2

3/ 22 2 2

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

e e eR R

R R

e e e

x y z

x y z
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x x y y z z

x x y y z z

x x y y z z

± ± ±±

± ± ± ±

± ± ±

± ± ±

− + − + −−
=

−  − + − + −  
− + − + −

=
 − + − + − 

2 2 2

1/ 22 2 2

1 1

( ) ( ) ( )
1

( ) ( ) ( )

R R x x y y z z

x x y y z z

± ± ± ±

± ± ±

=
− − + − + −

=
 − + − + − 

e

e+ e3 3
0

( ) ( )

1
4

E R R

R R R R

R R R R
Q Q

πε
+ −

−
+ −

= −∇Φ

 − − = +
 − − 

Electrostatic Field Strength / 
Elektrostatische Feldstärke

    with/mit  R e e e

R e e e
x y z

x y z

x y z

x y z± ± ±±

= + +

= + +

    with/mit  R e e e

R e e e
x y z

x y z

x y z

x y z± ± ±±

= + +

= + +

Electrostatic Dipole / Elektrostatischer Dipol

ES Fields – Potential of Two Point Charges / 
ES Felder – Potential zweier Punktladung (...)
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Electrostatic Dipole / Elektrostatischer Dipol

ES Fields – Potential of Two Point Charges / 
ES Felder – Potential zweier Punktladung (...)
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Electrostatic Dipole / Elektrostatischer Dipol

ES Fields – Potential of Two Point Charges / 
ES Felder – Potential zweier Punktladung (...)
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Note: 
Color Intensity is Proportional to the 
Magnitude of the Electric Field 
Strength. / 
Die Farbintensität ist proportional zur 
Magnitude der elektrischen Feldstärke.

Q1 and Q2 / Q1 and Q2

Q2 alone 

Q1 alone / Q1 alleine

In this demo, arrows are used to 
sketch the electric field pattern in 
the x-y plane due to: 

Q1 =  1 As located at P(x,y,z) = (3,0,0) and 
Q2 = -1 As located at P(x,y,z) = (-3,0,0)

Press

Press

Press

Electrostatic Field Due To Two Point Charges /
Elektrostatische Feld von zwei Punktladungen
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Note: 
Color Intensity is Proportional to the 
Magnitude of the Electric Field 
Strength. / 
Die Farbintensität ist proportional zur 
Magnitude der elektrischen Feldstärke.

Q1 and Q2 / Q1 und Q2

Q2 alone / Q2 alleine

Q1 alone / Q1 alleine

Geometry / Geometrie

In this demo, arrows are used to 
sketch the electric field pattern in 
the xy plane due to: 

Q1 =  1 As located at P(x,y,z) = (3,0,0) and 
Q2 = -1 As located at P(x,y,z) = (-3,0,0)

Press

Press

Press

Electrostatic Field… / Elektrostatische Feld... 
Q1 alone / Q1 alleine

Press
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Note: 
Color Intensity is Proportional to the 
Magnitude of the Electric Field 
Strength. / 
Die Farbintensität ist proportional zur 
Magnitude der elektrischen Feldstärke.

Q1 and Q2 / Q1 und Q2

Q2 alone / Q2 alleine

Q1 alone / Q1 alleine

Geometry / Geometrie

In this demo, arrows are used to 
sketch the electric field pattern in 
the x-y plane due to: 

Q1 =  1 As located at P(x,y,z) = (3,0,0) and 
Q2 = -1 As located at P(x,y,z) = (-3,0,0)

Press

Press

Press

Electrostatic Field… / Elektrostatische Feld... 
Q2 alone / Q2 alleine

Press
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Note: 
Color Intensity is Proportional to the 
Magnitude of the Electric Field 
Strength. / 
Die Farbintensität ist proportional zur 
Magnitude der elektrischen Feldstärke.

Q1 and Q2 / Q1 und Q2

Q2 alone / Q2 alleine

Q1 alone / Q1 alleine

Geometry / Geometrie

In this demo, arrows are used to 
sketch the electric field pattern in 
the x-y plane due to: 

Q1 =  1 As located at P(x,y,z) = (3,0,0) and 
Q2 = -1 As located at P(x,y,z) = (-3,0,0)

Press

Press

Press

Electrostatic Field… / Elektrostatische Feld... 
Q1 and Q2 / Q1 und Q2

Press
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End of 7th Lecture /
Ende der 7. Vorlesung


