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3.3.1 EFA-1/N—JL (Biot-Savart) D:&Rl

E Z# -1 /\—JL (Biot-Savart) D;Z8
EEEREE i MEDHIS
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B =2 [H D av, - mmomHE (1)
cf. 7—0O>®DER], = (2. 3. 5)
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A EIE 1o = 47 x 1077 H/m LEML TRIEZ LY.
(RIE, sopp=1/c*. BELEBR. )

~ HMO—RLER (B O) Z RN ERDES ~
HrEmDFEFZRTL T (X (3. 1. 21)),
pol [ dr' x (r—r')
B(r) = 42? /C r—r']3 G)
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’
po Idr' x (r —r')
dB(r) dr  |r—1')? ()
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P 1: EMRERDDL BE5

Z
K/@) B(r) = 1Lg 5
r=(x,y,2) = orr®: (5)
N | ERHhSOEBICRIEE. BROK
MICOWTHRBLZ FbTAM.
Idr’v r’=(0,0,z")
X
dr' = zd? (z=(0,0,1), :BAMDEAUNT FL) & EITZD5,
~pol [ ddzx (r—1)
R )

z2x(r—r)=(0,0,1)x (z,y,2— ) = (—y,2,0) = Rp.  (7)
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)=l kg / (8)
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B 2: AEFH RO LEICD < B35

r=(0,0,2)
F¥=Ra, ROEE HIcEB L,

2

pol a s
B(z) = RCEEIE z. (9

dr' = (—asinf, acosh,0)dd (10)
&b,
dr' x (r —r') = adf(—sin 6, cos0,0) x (—acos, —asinb, z)
= adf(zcosB, zsinb, a). (11)
1o,

Ir —r'| =Va?+ 22. (12)
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&2,

B(2) — ,uol/c dr' x (r —r') (13)

Y. lr —r/|?
_ ol a

T Am (a? + 22)3/2
ol a? .

2 (a2 + 72)3/2 Z.

/ df(zcos b, zsin b, a)
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332 ERERMEICEL A

7> R—)L (Ampére) D77
C] 12 C
I F— /lo.[llg/ / dI'QX dl'1>< 1'2 — 1'1))
r Cyd Oy |1'2 —1'1|3
—= (14)

B [ DER L DIFPRIC DK B/EIE, X (3) &0,

I dry x —
B = [ S 1)
CORUEHER L ICRIETHIE, (3.2 14) &b,
dF = ]2(11'2 X B(I‘Q) . (16)

t_n%_: 02 ‘x_V\'D—C*;ﬁLz—Cs J_:t(].‘]-)#a__’
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Bl 1. FITEREREICEL T
BRI YD DA,

I

pody 1o

b
F «— ®
B

homid, BRICEET, BRNEL (8%
= %) BFAD L =331 (FH).

e (5) &b, L OFRICIER RS,

_ th
2TR’
LHEIFBHIE, R (16) &0, (HDKSSRIFEZBL)

(18)

LI
dF = LdrB = 2222 4y, (19)
2T R

(L BIFER. ) ch&b, I (17) 2185.
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333RITEMILRTOOVIL

1 r—r
v (1) = )
(V. iZricoWToMasRbhT) £ (1) L &L T,

A(r) == Z‘—;/ i(r,)/| dv’ (22)

ZRAW3 L,
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BRI MILRT 2 v )LOBER

B(r) =V x A(r). (23)

cf. E=—-Vo¢

= (3) IS ST BRI,

NI FILRTU2 vl (BRERNZERDIZE)
ol dr’
A(r) A /C Ir —r/| (24)

% (23) &b,

B DFEL

V.B(r)=V (VxA) =0. (25)

(ADRUCEKS L. )X (2.5.45) V-E = p/cy LBRB &, "B
i MEVWCEZRDLTWS.
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~ NY BIVRT Yo v LOFRER ™
X(r) ZEBDRAAS—ZLIBHE, AL

A=A+ Vy (26)
AL BZEZX3.
- J
C2DDORI MIVRTUOwILACADRILBZERB LT 3.
B=VxA=VxA. (27)
chdb,
V x (A~ A)=0. (28)

§§2. 4. 6 TIRLI=&LK SIS, BEEAEODARY MLIFIE, D 5—15
DEETEITS. 2FD, AAF—Fx(r) ZHWVT,

A —A=Vy. (29)
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i, BERFAETHEIDZLHTES.

VXxA=VxA+VxVy=8B. (30)

[l . R OFSZ2RE.

COBEHE%RFE>T, V- A=0LT3HhTES. TR &L
512, X () DAFINZEHRFT.

Bll1: —RRBEIZEBE 53R MILRTOOvwIL
A:%er (31)

(bB3A, CHIZ—BHTREL. )

1 1 1
As=5(Byz = Boy), Ay = 5(Bw = Buz) . A = 5 (Boy — Byz)
(32)

&b,
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04, 094, 1

Aav: - Bz z) — Dz,
(V x A) 3y e 2( + B,) =B (33)
0A, O0A, 1
(VxA),= 9, o :§(By+By):By>
0A 0A 1
Az:_y_ c == z z) — Dz .
(V)= G = = B+ B) =

IHEH5, B=V x A.

INE WIL—TERDIEB %

—7"@”.@6&’5»5(%’&%% X bZmed3E, L—TDKE
fo 3(m-r)r — r°m

_fomXxr _ Mo

Alr) = 4r 3 B(r) = 47 7>

SRR 7 A T 7 BADSRNIIL—TORIZEARGVLH S, BE
BIL—TTH (24) ZHVWTEHETS.
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SRR K&K 5K oy FERLEDERSER
WN—TERIZEZS.

Q
IUOI/ |I'—I‘" 35) _ﬂ/*
2

. C}/
31 @*ﬁﬁ‘i, dr’ = j’dy/, O
= (b/2,1/,0), , L
(b/2,4,0), £FBL N
1 1
r—rl @ —0/22+ (y—y)? + 22
1

\/rz—xb—ny’—kb?/él—ky’Q.
r>ab&lT, (—a/2<y <a/2)
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1 1 1
r—r'| o /T—ab/r? — 2yy /12 + 02/ (4r2) + g2/ 12

1 zb  yy
~ - (14 2L
r(+2r2+r2

dr’ a/2 1 xb  yy a xb
~ 3 1+ =+ B )y =5 (1+-=) .
1 |r—r| y/—a/zr( +27"2 N 72) / yr( +2r2>

BW3DFERNE, b— —b, dr' = —ydy EFT UKL,

dr’ . .a 1 zh
glr—1r/| Yy 2r2 )

B4 DFERNE, dr = xdo’, v = (2/,—a/2,0) ELT,

dr’ [ da’ b (1 ya)
= X — .
slr—r| 2/ (r— 22+ (y+a/22+22 T
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213,

FeHdL,

Agr) =1t (— oy +y”b) (36)

47 rr2 rr2
ol ab, R _,uola j
Ao 3( Xy+'yx)_47rr

BRWEFE—AX> b m = labz = (0,0, lab) (ab Li@ﬂﬁ@ﬁ*ﬁ
IXEIREDEZRENT ML) ZEHWVWS &,

Mo M X r
A(I'):E 7’3

EEIIS. B=VxANS, (BE4DOX (1) BAWLT)
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B(r)= 1w « (m . r) (38)

47 73

W 1 1
:ﬁ {V<ﬁ> x(mxr)#—ﬁVx(mxr)} :
V(1/r) =-3r/r°, Vx (mxr)=2mZRAWV3 L,

_ o [ 3rx(mxr) 2m
B(r) = A [_ o * 7"3} .
E5IS, /R

ax(bxc)=b(a-c)—c(a-b) |f: COLXAZTHE.| (39

Eﬁﬁb\ét, rX(er):mrQ—r(m.r)’C&’

o —3mr? 4+ 3r(m - r) + 2mr?

B(r) = 4T o
_ 5_733(111 : 12115' —r’m (40)
(FIEER#R) cf. (2. 4.56), BEXIWNEFDIESER
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FEERICOVWTERI, @ES, EFHERNIKMLnd3L,
m = [ISn (41)

D, BATORY MLRTIvIL, BiFIEH (34) TRDOT
ns.
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3.3.4 7 >/R—)L (Ampére) DER

WMAFDT > R—ILDER!

V x B(r) = poi(r) (42)
SO TAFT: X (22) TEX5N3 BOEEEER 3.
SERR: VxB=Vx(VxA)=V(V-A)—AA. (43)
Ml RROFEEZ . | B 1EOFS5II,
;Mo ()
v. /|r 4V 47T/Vr P KA CD

/~LO / /
= i(r') -V, (|r—r’|) av
(V. - V.2 LT)

_ Mo [y, 1 /
= i(r') -V, (|r—r’|) %
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(BB ESZ L Q)

_ o ,
5 |5 (5=

(EBERPAV -i=0)

S A R

&2,

(A '7Z0)/EIE€’FEL\T)
_ Ho i(r’) - ds’
4 r —r|
(BEFRAmidEETEN)
=0.
VxB=-AA.
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—%, BEBOLETDERD S, (2. 4. 19)

_ pr') o
or) = Ameg / lr —r/| v

M, (2.7 4)

£o(r) = -4

€0

DRTHZZH->TWS. Thhs, ®(22)
_ o [ ()
Alr) = 47r/ lr —r/| v
h, RMVRTFUORIICHTEIRT VY VAER

AA(r) = —poi(r) (46)
ZHICECHDND. £oT, R (42) 2155 . (FEERKR)
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BAEDT > R—ILDER
/ B dr =yl (47)
C

SO TATT: & (42) EERSLT, X b —IXOERER

Wwa.
SRR BRGNS C ICEENAE S BER 5. i
R (42) ZECOETHENTB L,

/S(VXB)-dS:uO/i-dS. (48)

s C
Ik dSCEtS’E’;L_% Bt THBN5, AF—UXDEELD, R
(47) 2183 . (GEBEA#R)
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1. ERERERDIEDHIS (cf. §§3.3. 1 fil1)

B R
/CEA B(r) = Ml g (49)

Bl :MEOLDOHALEZEE, MNIMENSZDOKRE TEERD
SO R = /1> + P ICDHELD. DL,

B(r) = B(R) ¢. (50)
;EDFEDLDOFRE ROMICK (47) ZEBRT B &,
21 RB(R) = ol . (51)
2%D,
ol
B(R) = ;T—R. (52)
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B 2: ERICRVWY L /A F

® - & I, BEESYDOBHKE » LT 3.

wonlz, R<a

. R B:{ (53)
E E}gl[}a 0, R>a

R R

FRAAROBEIZIIEN. BIEFEOESIE - DFS5IMTEHELE
S. &R, :MPBDHDHD, WFEDS,

B(r) = B.(R)z (54)
CEITS. R C ISR (47) ZAVWT,
/ B(r) - dr = (B.(Ry) — (B.(Ry) = 0. (55)
C1
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&2,
B.(R)) = B.(Ry) VL /A RASBTIE B, I3—FE. (56)

I\ (47) ZBARER C, ICERAI 3L, YL /A1 FAETH B, E—%E.

V0L /A FREBHSHIHER (H5HE S ZEL< B
Z STRALEDHOD) IF, B9 5EREE> THRER
ICHEBRBITNUIRSBVD S,

B.(REB) - RAEBDOEFE = B.(488) - ABBOETE .

REBDEFREIF ma®, SNEBOEBISERK. /> T, o0
B.(9E8) = 0. (58)

G ICDWTEZRB L,
(B, (RIEB) = ponll . (59)
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& & &: FriInDER

V. B(r) =0, (60)
V x B(r) = poi(r) . (61)

2 (60) I3, BABRICKET B L EHELV. (HBAIRESET. )
V- B(r,t)=0.
NI MIVRTFOOvILZRWSR L,

B(r) =V x A(r), AA(r) = —poi(r), V-A(r)=0. (62)
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