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Michael Faraday delivering one of his famous public lectures in 1856. These lectures earne
him great popular success.




jev elektromagnetické indukce

Faradays Law of Induction

Kieran Mckenzie




Michael Faraday:

Elektromotorické napéti (emn) se ve smycce
indukuje pri zméne poctu indukcnich car;
které prochazeji smyckou.



Faradayuv zakon elektromagnetické
indukce

velikost emn ve vodive smycce
je rovna rychlosti zmeény

magnetického indukcniho toku
prochazejiciho touto smyckou.




Lenzuv zakon

Emil Lenz
1804 - 1865

indukovany proud (/) ma takovy
smer, ze magnetické pole (B,) timto
proudem vzbuzené pusobi proti
zmeéné magnetického pole (B),
ktera proud indukovala




Lenzuv zakon

Obr.31.4 Pouziti Lenzova zakona. Pohybujeme-li magnetem
ke smycce, indukuje se ve smycce proud / proti sméru otaceni
hodinovych rucicek; tento proud vytvari vlastni magnetické pole
s magnetickym dipolovym momentem p takovym, Ze brani pri-
bliZovani magnetu.



aplikace: elektricka kytara
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aplikace: vyroba elektriny
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indukce a prenosy energie




KONTROLA 3: Obrazek ukazuje Ctyr1 vodivé smycky
s délkami stran L nebo 2L. VSechny smycky budou
vnikat stejnou stalou rychlosti do oblasti homogenniho
magnetického pole B (vystupujiciho kolmo ze stranky).
Seradte tyto Ctyfi smycky podle velikosti emn, indu-
kovaného béhem vstupu do pole, nejvétsi uvedte jako
prvni.
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vifivé proudy
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virivé proudy: aplikace
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Transmlttmg Eddy Re.ceiver ‘ .. :
coil currents coil Eddy currents
(a) (b)

30-20 (a) A metal detector at an airport security checkpoint generates an alternating magnetic
field B This induces eddy currents in a conducting object camed through the detector. The
eddy currents in turn produce an alternating magnetic field B, and this field induces a current it
the detector’s receiver coil. (b) Portable metal detectors work on the same principle.



indukované elektrické pole

& médény
e prstenec

na elektrony v klidu puisobi sila - elektricka
menici se magnetické pole vytvari pole
elektricke

vzhledem k symetrii musi mit smér teCny ke
kruznici - (radialni sloZzka nulova - Gaussuv
zakon)

prace prijednom obéhu naboje Qy:
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nelze zavést elektricky potencial!



orientace krivky a plochy

jégds_——jfm




betatron

elektrony o energii 100 MeV (v =0.999987 c)
Magnetické pole

e udrZuje elektron na kruhové draze

e proménné v Case indukuje elektrické pole, které elektron urychluje
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FIGURE 34-18. (a) Cross section of a betatron, showing the orbit of the accelerating electrons and a “snapshot” of the magnetic field at
a certain time during the cycle. The magnetic field is produced by the coils C and shaped by the magnetic pole pieces M. Electrons circulate
within the evacuated, doughnut-shaped ceramic tube D. Electrons orbit perpendicular to the plane of the figure, entering at right and leaving
at left. (b) The variation with time of the betatron magnetic field during one cycle.



betatron

AXxis .
B i Acil—celgrea;g)lgration BmaX - 0'8 T

EEETEE i
i Gds0e” - 42ms
| ]

|
Central flux B(: 1) i :
|
|

| 772 , /
Electron 0 !

D orbit T4 |

M |

|

RERRRRR) | |

EROIOXR C | |

oEoaEe < B <t >
Counterclockwise ' Clockwise
(a) (b) current current

FIGURE 34-18. (a) Cross section of a betatron, showing the orbit of the accelerating electrons and a “snapshot” of the magnetic field at
a certain time during the cycle. The magnetic field is produced by the coils C and shaped by the magnetic pole pieces M. Electrons circulate
within the evacuated, doughnut-shaped ceramic tube D. Electrons orbit perpendicular to the plane of the figure, entering at right and leaving
at left. (b) The variation with time of the betatron magnetic field during one cycle.

indukované napéti po jednom obéhu

vysledna kineticka energie elektronu

priumeérna rychlost elektronu




indukce vné magnetického pole
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magnetoelektricka indukce
a Maxwellovy rovnice




Ampéruv-Maxwelluv zakon
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Ampéruv-Maxwelltuv zakon:




Maxwellovy rovnice

Ampértv-Maxwelltv zakon

# § _ dS—z — 0 Gaussuv zakon pro
S

magnetické pole

Faradaytv zakon

James Clerk
Maxwell
1831 -1879



kvazistacionarni aproximace
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podminka kvazistacionarity:

rozmeér obvodu —“— perioda zmeén poli




