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[ ]e e 0 0 0( , , ) AsQ Q x y z=
Electrostatic Point Charge Density / 

Elektrostatische Punktladung

ES Fields / ES FelderES Fields / ES FelderES Fields / ES FelderES Fields / ES Felder
Point Charge Concept / Point Charge Concept / Point Charge Concept / Point Charge Concept / KonzeptKonzeptKonzeptKonzept derderderder PunktladungPunktladungPunktladungPunktladung (6)(6)(6)(6)

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

e e 0( , , ) ( , ) ( )x y z x y z zρ η δ= −Electrostatic Charge Density / 
Elektrostatische Ladungsdichte

e e 0 0( , , ) ( ) ( ) ( )x y z z x x y yρ ς δ δ= − −
Electrostatic Line Charge Density / 
Elektrostatische Linienladungsdichte

Electrostatic Volume Charge Density / 
Elektrostatische Raumladungsdichte e e 0 0 0( , , ) ( ) ( ) ( )x y z Q x x y y z zρ δ δ δ= − − −

eQ

[ ]e e 0 0( ) ( , , ) As/mz x y zς ς=

2
e e 0( , ) ( , , ) As/mx y x y zη η  =

 

Electrostatic Line Charge Density / 
Elektrostatische Linienladungsdichte

Electrostatic Surface Charge Density / 
Elektrostatische Flächenladungsdichte

e( )zς

e( , )x yη

Point / Punkt

Line / Linie

Surface / Surface
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ES Fields ES Fields ES Fields ES Fields –––– Point Charge Point Charge Point Charge Point Charge ConceptConceptConceptConcept / ES Felder / ES Felder / ES Felder / ES Felder –––– KonzeptKonzeptKonzeptKonzept derderderder PunktladungPunktladungPunktladungPunktladung (...)(...)(...)(...)
ElectrostaticElectrostaticElectrostaticElectrostatic (ES) Fields (ES) Fields (ES) Fields (ES) Fields –––– Point Charge Concept  Point Charge Concept  Point Charge Concept  Point Charge Concept  ////

Elektrostatische (ES) Felder Elektrostatische (ES) Felder Elektrostatische (ES) Felder Elektrostatische (ES) Felder –––– Konzept der Punktladung (...)Konzept der Punktladung (...)Konzept der Punktladung (...)Konzept der Punktladung (...)
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Electrostatic Potential / Electrostatic Potential / Electrostatic Potential / Electrostatic Potential / 
Elektrostatisches PotentialElektrostatisches PotentialElektrostatisches PotentialElektrostatisches Potential
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Electrostatic Field Strength / Electrostatic Field Strength / Electrostatic Field Strength / Electrostatic Field Strength / 
Elektrostatische FeldstElektrostatische FeldstElektrostatische FeldstElektrostatische Feldstäääärkerkerkerke

e e 0( ) ( )Qρ δ= −R R RElectrostatic Charge Density / Electrostatic Charge Density / Electrostatic Charge Density / Electrostatic Charge Density / 
Elektrostatische LadungsdichteElektrostatische LadungsdichteElektrostatische LadungsdichteElektrostatische Ladungsdichte

ES Fields ES Fields ES Fields ES Fields –––– Point Charge Concept  Point Charge Concept  Point Charge Concept  Point Charge Concept  ////
ES Felder ES Felder ES Felder ES Felder –––– Konzept der Punktladung (...)Konzept der Punktladung (...)Konzept der Punktladung (...)Konzept der Punktladung (...)
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Poisson and Laplace Equation / PoissonPoisson and Laplace Equation / PoissonPoisson and Laplace Equation / PoissonPoisson and Laplace Equation / Poisson---- und Laplaceund Laplaceund Laplaceund Laplace----GleichungGleichungGleichungGleichung

Coulomb Integral Coulomb Integral Coulomb Integral Coulomb Integral / Coulomb/ Coulomb/ Coulomb/ Coulomb----Integral:Integral:Integral:Integral:
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e

known / 
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unknown / unbekannt( ) :
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Limited Source Volume /Limited Source Volume /Limited Source Volume /Limited Source Volume /
Begrenztes QuellvolumenBegrenztes QuellvolumenBegrenztes QuellvolumenBegrenztes Quellvolumen

2
Laplace Operator / Laplace-Operator :∆ = ∇ = ∇ ∇i

ES Fields ES Fields ES Fields ES Fields –––– Coulomb Integral / Coulomb Integral / Coulomb Integral / Coulomb Integral / ES Felder ES Felder ES Felder ES Felder –––– CoulombCoulombCoulombCoulomb----IntegralIntegralIntegralIntegral
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BeobachtungspunktBeobachtungspunktBeobachtungspunktBeobachtungspunkt
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ES Fields ES Fields ES Fields ES Fields –––– GreenGreenGreenGreen’’’’s Function / s Function / s Function / s Function / ES Felder ES Felder ES Felder ES Felder –––– Greensche FunktionGreensche FunktionGreensche FunktionGreensche Funktion
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Electrostatic GreenElectrostatic GreenElectrostatic GreenElectrostatic Green’’’’s Function / s Function / s Function / s Function / Elektrostatische Greensche FunktionElektrostatische Greensche FunktionElektrostatische Greensche FunktionElektrostatische Greensche Funktion

e

1
( )

4 | |

eQ

π +

Φ =
−

R
R R

Electrostatic Potential of an Electrostatic Point Charge / Electrostatic Potential of an Electrostatic Point Charge / Electrostatic Potential of an Electrostatic Point Charge / Electrostatic Potential of an Electrostatic Point Charge / 
Elektrostatisches Potential einer elektrostatischen PunktladungElektrostatisches Potential einer elektrostatischen PunktladungElektrostatisches Potential einer elektrostatischen PunktladungElektrostatisches Potential einer elektrostatischen Punktladung

e ef     (or )/ für ( )Qρ δ += −R R R

Normalized Potential of Normalized Potential of Normalized Potential of Normalized Potential of 
a Point Charge / a Point Charge / a Point Charge / a Point Charge / 
Normiertes Potential Normiertes Potential Normiertes Potential Normiertes Potential 
einer Punktladungeiner Punktladungeiner Punktladungeiner Punktladung

( )ES
e    ( )with G δ′∆ − = − − ′R RR R
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Electrostatic Volume Charge Density / Electrostatic Volume Charge Density / Electrostatic Volume Charge Density / Electrostatic Volume Charge Density / 
Elektrostatisches RaumladungsdichteElektrostatisches RaumladungsdichteElektrostatisches RaumladungsdichteElektrostatisches Raumladungsdichte

ES Fields ES Fields ES Fields ES Fields –––– Potential of a Point Charge / Potential of a Point Charge / Potential of a Point Charge / Potential of a Point Charge / 
ES Felder ES Felder ES Felder ES Felder –––– Potential einer PunktladungPotential einer PunktladungPotential einer PunktladungPotential einer Punktladung
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Field of an Electrostatic Point Charge / Field of an Electrostatic Point Charge / Field of an Electrostatic Point Charge / Field of an Electrostatic Point Charge / Feld einer elektrostatischen PunktladungFeld einer elektrostatischen PunktladungFeld einer elektrostatischen PunktladungFeld einer elektrostatischen Punktladung

Electrostatic Potential of a Point Charge / Electrostatic Potential of a Point Charge / Electrostatic Potential of a Point Charge / Electrostatic Potential of a Point Charge / 
Elektrostatisches Potential einer PunktladungElektrostatisches Potential einer PunktladungElektrostatisches Potential einer PunktladungElektrostatisches Potential einer Punktladung
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Electrostatic Field Strength of a Point Charge / Electrostatic Field Strength of a Point Charge / Electrostatic Field Strength of a Point Charge / Electrostatic Field Strength of a Point Charge / 
Elektrostatische FeldstElektrostatische FeldstElektrostatische FeldstElektrostatische Feldstäääärke einer Punktladungrke einer Punktladungrke einer Punktladungrke einer Punktladung

Electrostatic (ES) Fields / Electrostatic (ES) Fields / Electrostatic (ES) Fields / Electrostatic (ES) Fields / Elektrostatische (ES) FelderElektrostatische (ES) FelderElektrostatische (ES) FelderElektrostatische (ES) Felder

     with x y z
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Field of Two Electrostatic Point Charges Field of Two Electrostatic Point Charges Field of Two Electrostatic Point Charges Field of Two Electrostatic Point Charges –––– Electrostatic Dipole / Electrostatic Dipole / Electrostatic Dipole / Electrostatic Dipole / 
Feld von zwei elektrostatischen Punktladungen Feld von zwei elektrostatischen Punktladungen Feld von zwei elektrostatischen Punktladungen Feld von zwei elektrostatischen Punktladungen –––– Elektrostatischen DipolElektrostatischen DipolElektrostatischen DipolElektrostatischen Dipol

Electrostatic (ES) Fields / Electrostatic (ES) Fields / Electrostatic (ES) Fields / Electrostatic (ES) Fields / Elektrostatische (ES) FelderElektrostatische (ES) FelderElektrostatische (ES) FelderElektrostatische (ES) Felder

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

elektrischen Feldstelektrischen Feldstelektrischen Feldstelektrischen Feldstäääärke zweier ungleich geladener Kugelnrke zweier ungleich geladener Kugelnrke zweier ungleich geladener Kugelnrke zweier ungleich geladener Kugeln

++++ ++++

++++----

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

gleich geladener Kugelngleich geladener Kugelngleich geladener Kugelngleich geladener Kugeln
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Field of Two Electrostatic Point Charges Field of Two Electrostatic Point Charges Field of Two Electrostatic Point Charges Field of Two Electrostatic Point Charges –––– Electrostatic Dipole / Electrostatic Dipole / Electrostatic Dipole / Electrostatic Dipole / 
Feld von zwei elektrostatischen Punktladungen Feld von zwei elektrostatischen Punktladungen Feld von zwei elektrostatischen Punktladungen Feld von zwei elektrostatischen Punktladungen –––– Elektrostatischen DipolElektrostatischen DipolElektrostatischen DipolElektrostatischen Dipol

Electrostatic Potential / Electrostatic Potential / Electrostatic Potential / Electrostatic Potential / 
Elektrostatisches PotentialElektrostatisches PotentialElektrostatisches PotentialElektrostatisches Potential
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Electrostatic Field Strength / Electrostatic Field Strength / Electrostatic Field Strength / Electrostatic Field Strength / 
Elektrostatische FeldstElektrostatische FeldstElektrostatische FeldstElektrostatische Feldstäääärkerkerkerke

Electrostatic (ES) Fields / Electrostatic (ES) Fields / Electrostatic (ES) Fields / Electrostatic (ES) Fields / Elektrostatische (ES) FelderElektrostatische (ES) FelderElektrostatische (ES) FelderElektrostatische (ES) Felder
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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± ± ±±

= + +

= + +



Dr.-Ing. René Marklein - EFT I - WS 06 - Lecture 6 / Vorlesung 6 21

Field of Two Electrostatic Point Charges Field of Two Electrostatic Point Charges Field of Two Electrostatic Point Charges Field of Two Electrostatic Point Charges –––– Electrostatic Dipole / Electrostatic Dipole / Electrostatic Dipole / Electrostatic Dipole / 
Feld von zwei elektrostatischen Punktladungen Feld von zwei elektrostatischen Punktladungen Feld von zwei elektrostatischen Punktladungen Feld von zwei elektrostatischen Punktladungen –––– Elektrostatischer DipolElektrostatischer DipolElektrostatischer DipolElektrostatischer Dipol

Electrostatic (ES) Fields / Electrostatic (ES) Fields / Electrostatic (ES) Fields / Electrostatic (ES) Fields / Elektrostatische (ES) FelderElektrostatische (ES) FelderElektrostatische (ES) FelderElektrostatische (ES) Felder
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Field of Two Electrostatic Point Charges Field of Two Electrostatic Point Charges Field of Two Electrostatic Point Charges Field of Two Electrostatic Point Charges –––– Electrostatic Dipole / Electrostatic Dipole / Electrostatic Dipole / Electrostatic Dipole / 
Feld von zwei elektrostatischen Punktladungen Feld von zwei elektrostatischen Punktladungen Feld von zwei elektrostatischen Punktladungen Feld von zwei elektrostatischen Punktladungen –––– Elektrostatischer DipolElektrostatischer DipolElektrostatischer DipolElektrostatischer Dipol

Electrostatic (ES) Fields / Electrostatic (ES) Fields / Electrostatic (ES) Fields / Electrostatic (ES) Fields / Elektrostatische (ES) FelderElektrostatische (ES) FelderElektrostatische (ES) FelderElektrostatische (ES) Felder
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Note: Note: Note: Note: 
Color Intensity is Proportional to the Color Intensity is Proportional to the Color Intensity is Proportional to the Color Intensity is Proportional to the 
Magnitude of the Electric Field Magnitude of the Electric Field Magnitude of the Electric Field Magnitude of the Electric Field 
Strength. / Strength. / Strength. / Strength. / 
Die FarbintensitDie FarbintensitDie FarbintensitDie Farbintensitäääät ist proportional zur t ist proportional zur t ist proportional zur t ist proportional zur 
MagnitudeMagnitudeMagnitudeMagnitude der elektrischen der elektrischen der elektrischen der elektrischen 
FeldstFeldstFeldstFeldstäääärke.rke.rke.rke.

QQQQ1111 and and and and QQQQ2 2 2 2 / Q/ Q/ Q/ Q1111 and and and and QQQQ2222

QQQQ2222 alone alone alone alone 

QQQQ1111 alone / alone / alone / alone / QQQQ1111 alleinealleinealleinealleine

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

QQQQ1111 =  1 As located at =  1 As located at =  1 As located at =  1 As located at PPPP((((xxxx,,,,yyyy,,,,zzzz) = (3,0,0) ) = (3,0,0) ) = (3,0,0) ) = (3,0,0) 
and and and and 
QQQQ2222 = = = = ----1 As located at 1 As located at 1 As located at 1 As located at PPPP((((xxxx,,,,yyyy,,,,zzzz) =) =) =) = ((((----3,0,0)3,0,0)3,0,0)3,0,0)

PressPressPressPress

PressPressPressPress

PressPressPressPress

Electrostatic Field Due To Two Point Charges /Electrostatic Field Due To Two Point Charges /Electrostatic Field Due To Two Point Charges /Electrostatic Field Due To Two Point Charges /
Elektrostatische Feld von zwei PunktladungenElektrostatische Feld von zwei PunktladungenElektrostatische Feld von zwei PunktladungenElektrostatische Feld von zwei Punktladungen
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Note: Note: Note: Note: 
Color Intensity is Proportional to the Color Intensity is Proportional to the Color Intensity is Proportional to the Color Intensity is Proportional to the 
Magnitude of the Electric Field Magnitude of the Electric Field Magnitude of the Electric Field Magnitude of the Electric Field 
Strength. / Strength. / Strength. / Strength. / 
Die FarbintensitDie FarbintensitDie FarbintensitDie Farbintensitäääät ist proportional zur t ist proportional zur t ist proportional zur t ist proportional zur 
MagnitudeMagnitudeMagnitudeMagnitude der elektrischen der elektrischen der elektrischen der elektrischen 
FeldstFeldstFeldstFeldstäääärke.rke.rke.rke.

QQQQ1111 and and and and QQQQ2 2 2 2 / Q/ Q/ Q/ Q1111 und und und und QQQQ2222

QQQQ2222 alone / alone / alone / alone / QQQQ2222 alleinealleinealleinealleine

QQQQ1111 alone / alone / alone / alone / QQQQ1111 alleinealleinealleinealleine

Geometry / Geometry / Geometry / Geometry / GeometrieGeometrieGeometrieGeometrie

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

QQQQ1111 =  1 As located at =  1 As located at =  1 As located at =  1 As located at PPPP((((xxxx,,,,yyyy,,,,zzzz) = (3,0,0) ) = (3,0,0) ) = (3,0,0) ) = (3,0,0) 
and and and and 
QQQQ2222 = = = = ----1 As located at 1 As located at 1 As located at 1 As located at PPPP((((xxxx,,,,yyyy,,,,zzzz) =) =) =) = ((((----3,0,0) 3,0,0) 3,0,0) 3,0,0) 
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PressPressPressPress

PressPressPressPress

Electrostatic FieldElectrostatic FieldElectrostatic FieldElectrostatic Field………… //// Elektrostatische Feld... Elektrostatische Feld... Elektrostatische Feld... Elektrostatische Feld... 
QQQQ1111 alone / alone / alone / alone / QQQQ1111 alleinealleinealleinealleine

PressPressPressPress
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Note: Note: Note: Note: 
Color Intensity is Proportional to the Color Intensity is Proportional to the Color Intensity is Proportional to the Color Intensity is Proportional to the 
Magnitude of the Electric Field Magnitude of the Electric Field Magnitude of the Electric Field Magnitude of the Electric Field 
Strength. / Strength. / Strength. / Strength. / 
Die FarbintensitDie FarbintensitDie FarbintensitDie Farbintensitäääät ist proportional zur t ist proportional zur t ist proportional zur t ist proportional zur 
MagnitudeMagnitudeMagnitudeMagnitude der elektrischen der elektrischen der elektrischen der elektrischen 
FeldstFeldstFeldstFeldstäääärke.rke.rke.rke.

QQQQ1111 and and and and QQQQ2 2 2 2 / Q/ Q/ Q/ Q1111 und und und und QQQQ2222

QQQQ2222 alone / alone / alone / alone / QQQQ2222 alleinealleinealleinealleine

QQQQ1111 alone / alone / alone / alone / QQQQ1111 alleinealleinealleinealleine
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In this demo, arrows are used to In this demo, arrows are used to In this demo, arrows are used to In this demo, arrows are used to 
sketch the electric field pattern in sketch the electric field pattern in sketch the electric field pattern in sketch the electric field pattern in 
the the the the xyxyxyxy plane due to: plane due to: plane due to: plane due to: 

QQQQ1111 =  1 As located at =  1 As located at =  1 As located at =  1 As located at PPPP((((xxxx,,,,yyyy,,,,zzzz) = (3,0,0) ) = (3,0,0) ) = (3,0,0) ) = (3,0,0) 
and and and and 
QQQQ2222 = = = = ----1 As located at 1 As located at 1 As located at 1 As located at PPPP((((xxxx,,,,yyyy,,,,zzzz) =) =) =) = ((((----3,0,0) 3,0,0) 3,0,0) 3,0,0) 
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Electrostatic FieldElectrostatic FieldElectrostatic FieldElectrostatic Field………… //// Elektrostatische Feld... Elektrostatische Feld... Elektrostatische Feld... Elektrostatische Feld... 
QQQQ2222 alone / alone / alone / alone / QQQQ2222 alleinealleinealleinealleine

PressPressPressPress
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Note: Note: Note: Note: 
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Magnitude of the Electric Field Magnitude of the Electric Field Magnitude of the Electric Field Magnitude of the Electric Field 
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QQQQ1111 and and and and QQQQ2 2 2 2 / Q/ Q/ Q/ Q1111 und und und und QQQQ2222

QQQQ2222 alone / alone / alone / alone / QQQQ2222 alleinealleinealleinealleine
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QQQQ1111 =  1 As located at =  1 As located at =  1 As located at =  1 As located at PPPP((((xxxx,,,,yyyy,,,,zzzz) = (3,0,0) ) = (3,0,0) ) = (3,0,0) ) = (3,0,0) 
and and and and 
QQQQ2222 = = = = ----1 As located at 1 As located at 1 As located at 1 As located at PPPP((((xxxx,,,,yyyy,,,,zzzz) =) =) =) = ((((----3,0,0)3,0,0)3,0,0)3,0,0)
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Boundary Conditions = ? / Boundary Conditions = ? / Boundary Conditions = ? / Boundary Conditions = ? / Randbedingungen = ?Randbedingungen = ?Randbedingungen = ?Randbedingungen = ?

Point Charge Attracted to a Electrically Charged Sphere /Point Charge Attracted to a Electrically Charged Sphere /Point Charge Attracted to a Electrically Charged Sphere /Point Charge Attracted to a Electrically Charged Sphere /
Punktladung angezogen von einer elektrisch geladenen KugelPunktladung angezogen von einer elektrisch geladenen KugelPunktladung angezogen von einer elektrisch geladenen KugelPunktladung angezogen von einer elektrisch geladenen Kugel

http://web.mit.edu/jbelcher/www/att.html
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Boundary Conditions = ? / Boundary Conditions = ? / Boundary Conditions = ? / Boundary Conditions = ? / Randbedingungen = ?Randbedingungen = ?Randbedingungen = ?Randbedingungen = ?

Point Charge Repulsed By A Charged SpherePoint Charge Repulsed By A Charged SpherePoint Charge Repulsed By A Charged SpherePoint Charge Repulsed By A Charged Sphere ////
Punktladung abgestoPunktladung abgestoPunktladung abgestoPunktladung abgestoßßßßen von einer elektrisch geladenen Kugelen von einer elektrisch geladenen Kugelen von einer elektrisch geladenen Kugelen von einer elektrisch geladenen Kugel

http://web.mit.edu/jbelcher/www/att.html
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Boundary Conditions (BC) / 
Randbedingungen (RB)
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Boundary Conditions (BC) /

Randbedingungen (RB)

Partial Differential Equation / 
Partielle Differentialgleichung
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Between the Plates:
Vacuum / 

Zwischen den Platten:
Vakuum       
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Boundary Condition (BC) / 
Randbedingung (RB)

Integrating once / Integriere einmal

Integrating twice / Zweifache Integration ergibt

2

e e2

d d
( )d ( ) const

dd
x x x a

xx

 Φ = Φ = =  
∫

e

d
( ) const

d
x a

x

 Φ = =  

e( )x ax bΦ = +

e e

d
( ) =const d ( )

d
x a x x ax b

x
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∫

Boundary Value Problem (BVP) – Electrostatic Poisson Equation / 
Randwertproblem (RWP) – Elektrostatische Poisson-Gleichung
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Between the Plates:
Vacuum / 

Zwischen den Platten:
Vakuum       
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Boundary Condition (BC) / 
Randbedingung (RB)

e ( )x ax bΦ = +
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Boundary Conditions (BC) / Randbedingungen (RB)
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Φ
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Solution for the Electrostatic Potential / 
Lösung für das elektrostatische Potential

Boundary Value Problem (BVP) – Electrostatic Poisson Equation / 
Randwertproblem (RWP) – Elektrostatische Poisson-Gleichung
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Φ = Φ >

Between the Plates:
Vacuum / 

Zwischen den Platten:
Vakuum       

e

n×E 0

σ → ∞

=
e

n×E 0

σ → ∞

=

0ε

0ε
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( ) 0

( ) 0
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Boundary Condition (BC) / 
Randbedingung (RB)

e0
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( )

0 else / sonst

x x d
x d

Φ
≤ ≤

Φ = 
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x
Φ = < <

e
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x
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Boundary Conditions (BC) / Randbedingungen (RB)

Partial Differential Equation (PDE) / 
Partielle Differentialgleichung (DGL)

Solution for the Electrostatic Potential / 
Lösung für das elektrostatische Potential

x

e ( )xΦ

Boundary Value Problem (BVP) – Electrostatic Poisson Equation / 
Randwertproblem (RWP) – Elektrostatische Poisson-Gleichung
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Between the Plates:
Vacuum / 

Zwischen den Platten:
Vakuum       
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Boundary Condition (BC) / 
Randbedingung (RB)
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0 else / sonst
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Electrostatic Potential / Elektrostatisches Potential
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0

0 else / sonst
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The Electrostatic Potential and Electrostatic
Field Strenth are Discontinuous at the Plates / 

Das elektrostatisches Potential und die elektrostatische 
Feldstärke sind unstetig an den Platten
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Boundary Value Problem (BVP) – Electrostatic Poisson Equation / 
Randwertproblem (RWP) – Elektrostatische Poisson-Gleichung
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ES Felder ES Felder ES Felder ES Felder –––– Elektrostatisches Feld zwischen zwei parallelen IEL PlattenElektrostatisches Feld zwischen zwei parallelen IEL PlattenElektrostatisches Feld zwischen zwei parallelen IEL PlattenElektrostatisches Feld zwischen zwei parallelen IEL Platten
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0 else / sonst

e
E
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Representation of the Electrostatic Field Strenth
using the Unit Step Functions: / 

Darstellung der elektrostatischen Feldstärke 
durch Einheitssprungfunktionen:

x

( )xE x

[ ]e0( ) u( ) u( )      E exx x x d x
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u( ) u( )x x d− −
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Boundary Value Problem (BVP) – Electrostatic Poisson Equation / 
Randwertproblem (RWP) – Elektrostatische Poisson-Gleichung

Step Functions / Einheitssprungfunktionen

1

1

1



Dr.-Ing. René Marklein - EFT I - WS 06 - Lecture 6 / Vorlesung 6 43

ES Fields ES Fields ES Fields ES Fields –––– Electrostatic Field Between Two Parallel PEC PlatesElectrostatic Field Between Two Parallel PEC PlatesElectrostatic Field Between Two Parallel PEC PlatesElectrostatic Field Between Two Parallel PEC Plates / / / / 
ES Felder ES Felder ES Felder ES Felder –––– Elektrostatisches Feld zwischen zwei parallelen IEL PlattenElektrostatisches Feld zwischen zwei parallelen IEL PlattenElektrostatisches Feld zwischen zwei parallelen IEL PlattenElektrostatisches Feld zwischen zwei parallelen IEL Platten

Boundary Value Problem (BVP) – Electrostatic Poisson Equation / 
Randwertproblem (RWP) – Elektrostatische Poisson-Gleichung
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Boundary Value Problem (BVP) – Electrostatic Poisson Equation / 
Randwertproblem (RWP) – Elektrostatische Poisson-Gleichung
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Between the Plates:
Vacuum / 

Zwischen den Platten:
Vakuum       
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Boundary Condition (BC) / 
Randbedingung (RB)
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End of Lecture 6 /
Ende der 6. Vorlesung


