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Exercice E4.1: Schéma de bande à interpréter
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E 4.2: Frog Oocyte: MRI image

Micro-coil Micro-fluidic capillary Oocyte
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C. Massin et al., “Planar microcoil-based magnetic resonance imaging of cells”, Proceedings Transducer’s 2003, pp. 967-970 



P.A. Besse, EPFL Ch.4, p.51, “Semi-conducteur hors équilibre” Composants semi-conducteurs, 2019

E 4.2: Frog Oocyte: planar model

C. Massin et al., “Planar microcoil-based magnetic 
resonance imaging of cells”,
Proceedings Transducer’s 2003, pp. 967-970 
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E 4.2: Start situation: 

all channels closed
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E 4.2: First situation: 

K+ channels open

Describe the physical phenomena appearing in the cell.

1) Where and why are net charges appearing ?

2) Where and why is an electric field appearing ?

3) Sketches the final concentrations.

4) Explain the voltage V and compare it with the N+/N diode.

5) Derive a mathematical model for the processes.
(Re-use and adapt the basics equations describing 
semiconductor devices in non-equilibrium).
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E 4.2: Second situation: 

Na+ channels open suddenly

We suppose Na+ ions have a higher mobility than K+

ions.

6) How are the net charges modified ?

7) How is the voltage V modified ?

Oocyte
Membrane +

channels Outside

x

10nm 20nm20nm

Na+

K+

Cl-

Na+

K+

Cl-

V


