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1. The pioneering modeling of electron beams: the auxiliary
formulation on a bounded domain.

2. The one-dimensional Child-Langmuir law revisited.
3. The 2-d parallel-plate geometry.

1. Statements of the existence of partially flat solutions (via
super and subsolutions method).

2. On the construction of a partially flat subsolution (I).
3. Bifurcation diagram for a singular eigenvalue ODE

problem.
4. On the construction of a partially flat subsolution (II).
5. On the construction of a partially flat supersolution.
6. Proof of the uniqueness of partially flat solutions.
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0. Plan of the lecture
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1. The pioneering modeling of electron beams: the auxiliary 
formulation on a bounded domain.
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Université Paris VI , 
May 2005

Haïm Brezis …



5The electric potential U(X,Y) is a priori unknown !!!
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Pollack-Stump
Electromagnetism (2002), pag 242
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Failure of the Strong Maximum Principle
and the Unique Continuation Principle !!!
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2.The one-dimensional Child-Langmuir law revisited. 
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3. The 2-d parallel-plate geometry.
3.1. Statements of the existence of partially flat solutions (via super and subsolutions
method).
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3.2. On the construction of a partially flat subsolution (I).
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3.3. Bifurcation diagram for a singular eigenvalue ODE problem.



29



30



31



32



33



34



35



36

3.4. On the construction of a partially flat subsolution (II).
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3.5. On the construction of a partially flat supersolution.
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No boundary
layer in this
case
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3.6. Idea of the proof of the uniqueness of partially flat solutions.
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Thanks for
your attention
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