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Stacionarni magnetické pole

magneticke pole ve vakuu

F =Q(9xB) F =QuBsing

B magneticka indukce

Povrch neutronové hvézdy 108 T
Elektromagnet s kontinuadlnim mg. polem (2019) 455T
Elektromagnet v ITER 116 T
CERN, urychlova¢ LHC 8T
Magnety pro MRI v mediciné 3T
Neodymovy magnet 1T
Blizko malého ty¢ového magnetu 102 T
Na povrchu Zem¢ 104 T

M A4

Nejniz$i hodnota v magneticky stinéné mistnosti 1072 T
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Videa
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A— J‘ E.dr =0 Stacionarnim magnetickym polem nelze
dodavat energii nabitym Casticim.

—

Magneticke indukcéni Cary B je v kazdém bod¢ teCnou

Velikost magnetické indukce 1ze
vystihnout hustotou indukc¢nich
car.

Magneticke induk¢ni ¢ary jsou
uzaviene kiivky.

Halliday, Resnik, Walker:
a Fyzika, Prometheus, 2003
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http://phet.colorado.edu/en/simulation/magnets-and-electromagnets
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Obr. 2.2
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Obr.2.3
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http://www.pbs.org/wgbh/aso/databank/entries/dp31cy.html
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http://www.cez.cz/edee/co
ntent/microsites/urychl/ka
p4.htm

izochronni cyklotron U-120M

urychlovaci komora o priméru 120 cm

astice energii az 40 MeV a rychlost ~ 10’ m-s
urychlovaci napéti 34 kV
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CERN

http://forum.worldwind
central.com/showthread
.php?t=20452
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CERN Accelerators

(not to scale)

protons
bprolons
L
newinnes 1© Goan Sasso (1)

LHC: Large Hadron Collider

SPS: Super Proton Synchrotron

AD: Antiproton Decelerator

ISOLDE: Isotope Separator OnLine DEvice
PSB: Proton Synchrotron Booster

PS: Proton Synchrotron

LINAC: LINear ACcelerator

LEIR: Low Encrgy lon Ring

CNGS: Cern Neutrinos to Gran Sasso

Start the protons out here

RNDr. Zuzana Mala, Ph.D.

0.999999c¢ by here

0.87c by here

0.3c by here

Mudoli LEY, 'S Divoece, CURN, 0208 96
Feviserl wnd adugiond by Astomalls Dud Rovosns, ETT Die,
0 collataesson Wit B Destonges. S0 Div., asd

0, Manglewki, PS Div. ORRN, 21,0500
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http://Ihc-machine-
outreach.web.cern.ch/Ihc
-machine-
outreach/images/comple
x/Cern-complex.gif
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http://cdsweb.cern.ch/record/905939
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castice T trajektorie
) “ “ ve tvaru Sroubovice

Halliday, Resnik, Walker: Fyzika, Prometheus, 2003
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sbihajici se
magnetické

WP PP

- induk¢ni Cary

Halliday, Resnik, Walker:
Fyzika, Prometheus, 2003
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castice 1 —gyrace 2 — pohyb mezi zrcadly 3 —dnft

elektron 1 ke 107 s 45 180 h

proton 1 keV 0,14 5 170 s 180 h

Kulhanek, P.: Teorie plazmatu
http://www.aldebaran.cz/index_08.html
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http://trace.lImsal.com/POD/images/arcade 9 nov_2000.gif
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CASTICE HMOTNOST NABOIJ RYCHLOST
I 2m O v
2 m 20 v
3 m/2 o 2v
- 3m 30 Jv
5 2m Q 2v
6 m -0 2v
74 m —40 v
Halliday, Resnik, Walker: g o :g S
. 2m -2 v
Fyzika, Prometheus, 2003 10 - —20 8v
11 3m 0 3v
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http://fyzweb.cz/materialy/videopokusy/POKUSY/NVVODICVMGPOLI/
INDEX.HTM
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Sila na vodic protékany elektrickym proudem

Ifz—Neidxganevdrxg S

i:nevd’ Si:l (j . Z"f, . ° . .
F=1Il xB ; —

o 2 ° 2 F

F=I1IBsing
nehomogenni magneticke pole
dF = Idl xB

F=[dF
I

RNDr. Zuzana Mala, Ph.D. K611 FD CVUT Elektromagnetismus a optika 8. 3. 2024



Magnetohydrodynamicky generator a pohon - MHD

Electric__
current

To dc electrical
generator

{e)

Compriydy Aodas Wifey & Sowr
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https://youtu.be/nFsiydplCtw

Proudova smycka v homogennim magnetickém poli

v

M =DbF;sin0
F, =l1aB, (sing =1)
M = labBsin6
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M = NIS x B moment sily: na smyCku o N zavitech
M=pxE, p= Qr moment sily: na elektricky dipol

M=mxB mM=1S magneticky moment
W

——m-B m = NIS

e L e

M=1IS == zr’=——7r°="¢eur =—e— m=——--1>L
T 27r m, Zme

2m
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