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Suora virtajohdin magneettikentassa

* Lasketaan millainen voima
kuvan johtoon kohdistuu

Drift velocity J
of charge A
carriers X '




Virtasiimukkaan kohdistuva vaanto

e Virtasilmukkaan kohdistuva K
ko konaisvoima — O The two pairs of forces acting on the loop cancel, so no net force acts on the loop.

e

However, the forces on the a sides of the loop (F and —F') produce a torque
7 = (IBa)(b sin ¢) on the loop. <

» Silmukkaan vaikuttaa
.\’
kuitenkin vaantomomentti P TISNENEN

between a vector

(Vrt' SahkOInen d|p0||) normal to the loop -

and the magnetic

T = Fbsing = (IaB)(bsing) |

.
.
.
B

T = [ABsing

« Jos silmukoita on N kpl:

T = NIABsing



Virtasilmukka = magneettinen dipoli

- Jos maarittelemme @
mag neettisen The two pairs of forces acting on the loop cancel, so no net force acts on the loop.
dipolimomenttivektorin However, the forces on the a sides of ihc loop (F and —F) produce a torque

7 = (IBa)(b sin ¢) on the loop.

ﬂ — IA _\’\

¢ is the angle

between a vector

Vaantomomenttl VOidaan normal to the loop

and the magnetic

kirjoittaa muotoon: e
T=[UXB

« Kerrataan OIKEAN KADEN
SAANTO naille vektoreille!




Dipolin potentiaalienergia

 Sahkaoiselle dipolille (@)

Vaantomomenttl O|| The two pairs of forces acting on the loop cancel, so no net force acts on the loop.
’1_,') . ﬁ X E HS\X’C\»’)CI’. thc'f()l"cc:\' on tllg {1 sides of ihc loop (F and —F) produce a torque
7 = (IBa)(b sin ¢) on the loop. <
ja potentiaalienergia
.\’
vastaavasti: pis the angle N

between a vector

U = = E - E normal to the loop
= —p-+E = —pEcos¢

and the magnetic

field.

« Samoin magneettiselle
dipolille potentiaalienergia
on:

U= —fi-B =—puBcosd
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Lilkkuvan varauksen magneettikentta

magneettlkentan’ JOka on havalttu Right-hand rule for the magnetic field due to
. a positive charge moving at constant velocity:
Olevan muotoa: |q |vSin¢ Point the thumb of your right hand in the
B = Ho direction of the velocity. Your fingers now curl
A1 T'Z around the charge in the direction of the

magnetic field lines. (If the charge is negative,
the field lines are in the opposite direction.)

* VVektorina;

= 9 For these field points, r and v
— Uo qU Xr

both lie in the beige plane, and
B is perpendicular to this plane.

Uo = 4m-1077 Tm/A
* (tyhjion permeabiliteetti)

View from behind the charge

The X symbol
indicates that the
charge is moving into
the plane of the page
(away from you).

For these field points, r and v both lie in the
gold plane, and B is perpendicular to this plane.




Sahkovirran magneettikentta

« Katsotaan nyt edellisen perusteella sahkdvirran aiheuttama
magneettikentta.

o Idl x 7
A 12

—

wo 1dl X 7 B=f
At 12

« Paadymme tulokseen d§ —




