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Figure 1.5. Field sources



Figure 1.6. Field sources (continued)






Figure 1.11. Experiment on the Biot—Savart law

Figure 1.12. Symmetrical currents



Figure 1.13. Vector product and symmetry

Figure 1.14a. B perpendicular to the planes of symmetry



Figure 1.14b. Symmetrical B for current density anti-symmetry planes

Figure 1.15. B belongs to the anti-symmetry planes



Figure 1.16. Invariances









Figure 1.22. Magnetic field created by a conductor wire

Figure 1.23. Topography of the field created by a conductive loop



Figure 1.25. Field B on the axis of a turn through which a current flows

Figure 1.28. Two half-turns



Figure 1.29. Solenoid

Figure 1.30. Current layer



Figure 1.31. Current layer: | function of k

Figure 1.32. Field for a layer



Figure 1.35. Ampere’s theorem: integral form



Figure 1.36. Towards Ampére’s theorem

Figure 1.37. P1P2 does not cross the surface S supported by the circuit






Figure 1.41. Application of Ampére’s theorem, in two ways



Figure 1.42. Ampere’s theorem: local form



Figure 1.44. Conservative flow — local form

Figure 1.45. Integral form of the field flux



Figure 1.47. Vector potential



Figure 1.49. Vector potential and current density






Figure 1.53. Vector potential and symmetry



Figure 1.54. Vector potential and passage relationships

Figure 1.55. Vector potential and symmetry



Figure 1.56. A calculation of the vector potential (the wire)

Figure 1.57. Vector potential applied to a wire current



Figure 1.58. Vector potential and invariance

Figure 1.59. Towards transit relationships



Figure 1.60. Towards transit relationships (continued)

Figure 1.61. Possible discontinuity of the tangential component of B












Figure 2.2. Ampere/Laplace force for a wire

Figure 2.3. Ampere/Laplace forces applied
to two parallel conductor wires



Figure 2.4. Force in a conductor subjected to electric and magnetic fields

Figure 2.5. Generalized local Ohm’s law



Figure 2.6. Hall constant

Figure 2.7. Hall effect



Figure 2.8. Hall effect (continued)

Figure 2.9. Hall effect applications to metals and semiconductors



Figure 2.10. Ampére/Laplace force

Figure 2.11. Electromagnetic differential force



Figure 2.12. Ampére/Laplace force, volumetric

Figure 2.13. Total force and field



Figure 2.14. Deformable or undeformable circuits

Figure 2.15. Magnetic force applied to a wire under a magnetic field



Figure 2.16. Force applied to a closed circuit in a magnetic field

Figure 2.17. A definition of Ampere



Figure 2.18. Magnetic forces, cut-off flow; work

Figure 2.19. Work and cut-off flow



Figure 2.20. Work via the cut flow

Figure 2.21. Work and cut-off flow (encompassed)



Figure 2.22. Introduction to Maxwell's theorem

Figure 2.23. Displacement of a closed circuit in a magnetic field






Figure 2.26. Maximum flow rule

Figure 2.27. Forces/torsors/flows



Figure 2.28. Magnetic force torsor

Figure 2.29. Introduction to Maxwell’s theorem (elementary form)









Figure 2.34. Flow, torque, in rotation

Figure 2.35a. Flow and torque associated with a coil



Figure 2.35b. Torque associated with a coil

Figure 2.36. Magnetic torque



Figure 2.37. Differential potential energy

Figure 2.38. Potential energy associated with the magnetic moment



Figure 2.39. Magnetic force versus potential energy

Figure 2.40. Torque: electrostatic/magnetostatic analogy



Figure 3.1. Magnetic moment

Figure 3.2. Magnetic versus kinetic moment



Figure 3.3. Matter in a magnetic field

Figure 3.4. Characteristic of diamagnetism



Figure 3.5. Diamagnetism: influence of field B on the angular velocity of an electron

Figure 3.6. Paramagnetism: magnetic moment as a function of B



Figure 3.7. Ferromagnetism: microscopic aspect

Figure 3.8. Intensity of magnetization



Figure 3.9. Origin of macroscopic magnetization

Figure 3.12. Calculated vector potential and magnetic field






Figure 3.15. The vector potential as
a function of magnetization currents

Figure 3.16. Flow of B in the magnetized material



Figure 3.18. Local Ampére’s theorem for magnetic matter






Figure 3.21. HLI media

Table 3.2. Some perfect media



Figure 3.22. Cancellation of volume currents

Table 3.3. Magnetic field equations for perfect materials and vacuum



Figure 3.23. On the sign of permeability

Figure 3.24. Curie temperature



Figure 3.25. Magnetic excitation in ferromagnetic materials






Figure 4.1. Current—field relationships, in quasi-steady state



Figure 4.2. Magnetic field propagation

Figure 4.3. Wavelength versus period, versus frequency



Figure 4.5. Capacitor in a variable regime; E = const, perpendicular
to plate elctrodes, at t given, throughout the capacitor (indefinite)



Figure 4.6. Assimilation of a continuous curve, by a staircase function

Figure 4.7. Induction: open and close circuits



Figure 4.8. Induction: open and close circuits

Figure 4.9. Influence of the wavelength












Figure 4.16. Possible induction in an “RL” circuit

Figure 4.17. Some comments on Lenz—Faraday’s law



Figure 4.18. Magnetic induction

Figure 4.19. Static or Neumann induction and motional or Lorentz induction



Figure 4.21. Electric and Lorentz forces

Figure 4.22. Work of electromagnetic forces



Figure 4.23. Electromotive force



Figure 4.25. Influence of the Neumann vector (- dA/dt)

Figure 4.26. Electromagnetic field and potentials



Figure 4.27. Fields; mobile under B

Figure 4.28. Induction and electromotor fields



Figure 4.29. Associated EMF, induction and electromotor fields



Figure 4.31. A typical circuit

Figure 4.32. A typical circuit (continued)



Figure 4.33. Mobile open circuit

Figure 4.34. Mobile open circuit (continued and end)



Figure 4.35. Cut-off flow

Figure 4.37. EMF in a circuit induced by flow variation












Figure 4.46. Self-induction: EMF

Figure 4.48. Mutual induction; coupling coefficient



Figure 4.49. Mutual induction (end)

Figure 4.50. Mutual: its sign depends
on the winding direction of wires



Figure 4.51. Total EMF

Figure 4.54. A solenoid inducing a current in a loop surrounding it






Figure 5.2. Advanced effects: the action of the shutter on the pellet —
interaction of the past and the future — is continuous (dotted line)
and the action and reaction curves intersect






Figure 5.4. Action—reaction



Figure A2.2. Divergence related to electromagnetic power



Figure A2.3. Power balance

Figure A2.4. Poynting vector



Figure A3.3. Gradient

Figure A3.4a. Flow



Figure A3.4b. Flow (continued)

Figure A3.5. Ostrogorsky’s theorem



Figure A3.6. Vector circulation

Figure A3.7. Corkscrew circulation and paradigm



Figure A3.8. Circulation around a surface

Figure A3.9. Circulation and rotational



Figure A3.10. Rotational

Figure A3.11. Rotational: continuation and end






Figure A3.16. Form
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