HHol2] Biot- Savart Law
The magpetic field procluced by steadly curents
> dexcribed by the so-aalled magrefostatics .

[he Conepporeling Maox uwel? equations are
mgnejosfahces cLlechosiahics
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Cne cbgvey Hhe peciliar Symmefry between E =& B Felds.
In electrosbhics, the E fed Sereraledd by o point 04@/52 >

dexcribed by Calomh vy, I magpetostatics, the B (el
from o mow% po/nfc%a/:ae & _Qaptured by Biol-Savar! £aw.
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Thay, we can re-express the B fieled an
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B et i ot Grere (&) ~ E
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bmuﬁ;%? f&@aﬁm anses trom the Lorentz m/&m@ﬂ
of E& B fids n Special rebtisity.

D Biot-Sovart Gauy cn Cerent Bm. For prochiaal aagge, we

offen encounter Curvent I, rotherthan a moving charge.
B The 6101“—- Sovarf Lous fakes the /ﬂf@mpz%m,
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RecalQ thal” the cwmrent ch a wire i T=AU
where A o the Linear density. B AQdB

The B [Feld 3@/\%}‘?& by a _ b
finy Segment & k/

Mo A9 OXF e
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Note that O/ de n the 7Ny Segment. P Dde = vde
o9 O = g’—cf- e & = A D de —Aoo/e —D‘O/Cru-ro/?
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th‘e@mfe all Contnbution 7Zm firsy S%menfd 70 obfan the B ﬁeﬁsl

= ﬂo dc]z)xr _ At TdexF  Biot-Savart
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D A Straight wire. Lel upy compute the B ] Senerated]

by a Seﬁmenf‘ of” 8/70155% wire.  First ofal?, we find the
- - j—ix Bﬁe@da%@%ezams So that
AT M The Biot-Savart >
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From 1he Seometry, "= D @cO and X=-DCoto. Moke
ure of the elentity dx =-D d (Cots) = Dcscods,
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The //\fe,qmﬁ? IS fanclament2l (and thus S/mpeq T )
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~ One can compare o

Qﬂ#\ #\e E ﬁeﬂol Senerafed !:y the w ,%ym@y o/ala:as( Cine,
A4 ~_ T o5
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Thad s 1o Say, the relbation B = (0/o) xE amea -

The aboye resdt can be appbiad fo the semi-infinite wire.
1he vertiaaD part oloes not contnbute (w/\y?).

I\L T The horzzom’ag?pczﬁ" — =7 &=
imm__:;nmn B= %Z—)(Oo/%/?_ ~CoSTT) = /2;_0
-~ §®

I7s value > Just half of that er the
Infinite Straght wire. &2

D A cumert sheolt: Now we tunto the B e Generated
by unifdrm Ccurent clensity on a plne. The Surface
B by oumtabeity SIS0
where W is wicth , X es Gineardensity ardl
O S density . From the Symneiry,
Oy the y-Component of” B survives,
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R = f dB - sin® o D

D= H Ccsce
Side viewd Y= -Hcot®
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meﬁnywmenf‘ Gr = aoly aHOSc%oI(S
_ Mo [(oMNcsCodo) - sine  _ fd@
21T NCSC’Q 2.7T -
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-—IIP/iB _ J—/an- Make\dcs—eoﬁneg/loc=l
Qj\o, 8'—"—0"00
Y

oo = g”z—z%o) vector f&m /6 %—xﬂ

For a point charge, a wire, sheet; the EondB F}’a(?ols
are ol relited by the simpls equations B = DpxE P

D A ﬂ"lcgr\e}' clipcle. . Consider o Gireular wire wWivh current
T. We know the n’b@—neﬁc clipoke moment A= TA = R
Let s compulte the B feled by Biot- Sacnt &aeo.

From the symmetry arguunent, onGy the 2 -comp.
OF B surifves -
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| B~ YTIR% 223 Recall the
oleﬁ/uﬁm of the maanethic oljpote moment

- dipoke el of
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Abte that, in the Qma -crtanca Qmuf e /?’)agﬂeﬁc ﬁe@o/,.\
(> proportional to IR™ =4/, T WRy the :\QE
mf&opccmbeﬁamfeda,oam@ﬂehcdf Co . |
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%), Mczgneﬁc forcen and. Newtons 38 Q> Combine
the Biot-wvert Gawy with Loventz (Brca oo We
will findl the mognehie (Groes db rat > Newlonh
ﬁf@r@\ Here Comen the example clicussed
| HHOO8E Last Sereter. Let wus conpuda 002. fr?rsf“
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The Lo@\fz(z?r&om%/\e&e@vdmfﬁb&cb
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1)

Work out the Croad preducts carefzdQy,

== _ ks - 92 \ b 0, ©
o1 = ﬁ'—ﬁ—f‘?)fuzauhm,—é}pz'cl'gza

The akove form of the magnehc frce gives ws the hint
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