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BB

2 I

HEYER BARBLE S L IREMIS Y —. AR, BT ERE—MEENERN, i
BRI AR, S—ALHS] . XM ARE/NTAT (Asia Minor). HIAH
Magnesia X DL K ZBETWH Magnesia IR#EE AT . Af14{E “Magnetism” —F k2
RIFEFiXEML . USANIXER: IR s KR — & M LS Yt PR E
E—MEFKELMERAREL, S8R RIRENTH. AMIAFRZ A lode stones’
8% ‘loadstones’ . XELEEIE F— TR “HIH” BT

TEEIFS, BATHAAE 17 0 B4 William Gilbert FFE4EmFt, fERE3%A 18
W 19 LB, MR RREEIER .



2 1. BEIR

1. BRRATER

1.1 BR
R E M MR E R EZ B RS | SR . RES AN ISR B
Bitk, KPS AR IRl r) B BB AR E RS . BT e A
HIYHEZ F PR ST AREML, BRI “FEC 7. B8R 58 m (Wb(H
) Fm, Wby, HEEERr m)WBE MR . —MERES—LKA F NEE))E:
m;m,

F= 3
4y, r

(1.1)

X B p R EZS#ES # (permeability of vacuum), HAH K
Ho =47 %107 B4k (H m ™) (1.2)

MR Z B RS BEAR WA R . AT ROR B 32 211 M 24 IR R85
(magnetic field) . BE3F] BIRERR HL AT AL =2 - — MR FRLIRAATIRARAE, MA B (A)
g fK n LA, TEIRRE RO MRERE H X

H=ni (1.3)

XAEE RS A REIEE AR Am . 1 Am ' =4nX 107 0e =0.0126 Oe: 1 0e=79.6 A
m™, W6
H—SRBER m (WO)HIBEAR BRAE— R 0 H (AmBBIEHeT, M F7EX MR
HA F NYR:
F=mH (1.4)

(Ho 89 LR XERRADFEHIERE. JIRE— D KER (), FEREIRIR A m Fi-m

WEBET —SUS H b, S REZD— 1 mE L1 PEELIREERS, RS
FT - ESHE, FERNR:

L=-miH sin@ (1.5)
O Rtz H 1970 B SREARAGRIECm — +m)JTAZEHK A X8, BRI Rk

EEEREMARYES . RESHBRGBE O /ox i, AHTHAMERGERIEL. &
(L), x FEKFE 18- :



BRE IR 3

F = mléy- (1.6)
ox

H H

/\ 6 i —m]! mi

- —m +m —

—mH
B Lt RS E R ETR AR 1.2 BEREB RS X BT A ER
AASMAOXFTAE N, 1FRAE A R EAFEAERNEEm M, EIIUREm
BAH, BAIRX T
M =ml (1.7)
A K (magnetic moment), AR HFHAA(Wb m)
(1 Wb m =(3/4m) X 10'° gauss cm®)

BERM RS, FERERTERT, 5505 H PERERE L aHEN-

L=~MHsin0 (1.8)
WRBARBERANMEAERE L, %EQNENIIRTNMN. Ert s,

U =—-MH cos8 (1.9)

SRR B I REAR 77 158 SCHBESE R H 18], WUR(1.8YRI(L9) AT B RGKE SR B M R0 »

L=MxH (1-10)

U=-M-H (1.11)

B PRIX B HARERE SUM (AR X (BEAR 2 (R AORE BS) , EL7E SE R b H1RMERS B M B 2 AR X9



4 1. BYIIR

B SR, SIAEEEEAE L R — TR A &, SRR AT AT AR A (L8R B A RE X o
RER AT h P LU AL A o W — B E R S (m )P & FIRFEh R EI i (A)
FEAE R REREE LR

M = p,iS (1.12)

RESE 77 1058 ST 4 131 B o 7 T e 1 T e A2 B 1 T4 (D 1.3).
BAEHIBIEIR L O W—DREAE— A IV B BORESE M| [ERELE 25 (P AL R (P 1.4).
FIRIARAPRRF P(r,0) SHBES . JTHEAG, RIVEERIAL A2 B RS B9 A/hS

rAEARVNABOT A2 B o A A RO BE R, SRR HREIEAL T (magnetic dipole) . 76 P
RSB e R4 -

H - M, 2cosB,
" 4mu, 1P
H, =4M1 Sl—nf-)i (1.13)
T, 1

REHAEZS FIBS A, AT L A72% lines of force)3er « X8 1 ZRRY T 545 T2 A48 M 0 RE b H
1. B 1.4 FRER AR ET B ELE S R A .

B 1.3 mMR B MRE E 1.4 s TFEALE S A9 — B BAR FHORE A28 53 i

BAE, REERRREEM 5, RATE P MBS — R T M 2 E5rile, fach
EIRRIL, RAMBRERE MR T F R —Fm. FA.9), WASHIBEEH TRAH:

CBERHIE 8 BHRAENE, HAES AT T AR E CEER ROMEE. R, X FEEfR s

A= HURE B HE R — B5 L (Biot ~Savart) A FIRGHs 3 “ BT, R RRE AR . (BRER T
IS EROGER R .



BBV 5

J———————— —Y—/—]— e M — ™ ™ ™ Y = ]

U=-M,H, cos8,—-M,H,sinb,
_ MM,
4y, r’
WMRFAREER TR/ MISH EME T, M, =M,=M , 6,=0,=0, XHY
TERREAT B AR R R F EHMEAR FAE O (11438 K

(2cos8, cosf, ~sinf, sind, ) (1.14)

3M*
T

U=-— (cos* 8 —é—) (1.15)

WHEEAE O = 0 4bnByME, HME 1.5)FFHHFIRIERN. ZEERMREAMBHN

e

(a) {b)
1.5 SEATRREBRTRRRHES]: @BREN, OFBRERN.
6 =12‘— . S LSOIRAHEFI TR RN (BT (A AR 4 A P B (B AR A
YE F(dipole interaction).
TEM LS, B M, B — MRS, TR M, M AL, Aat(1.14)i8

M M
-__-_271:;1 2-cos6, (1.16)
of

U =

BM, =M, =M =12x10"" B TARESE, LEIHA r=1A4, Q.16 HGEEH:

MM, 1.2 x(107%)2
2nuyr®  8x3.147 %107 x107%

=1.8x107%]

=09cm™ =1.3K (1.17)

LB 2 FRBERBEXR). MEM, 5M RVT, X5RSHMN PHETFERTOL
F 7 EWMBOUERE, MRA16)FHREETRE .
1), BRIMBEM M, 8 F x -y Fill. 7E%RENT, ERTHEERN
Haem AT
1
Ampi,r

U=

3
3{M1'M2—r_2(M1'r)(M2'r)} (1.18)



6 1. BHEMR

1.2 WPERHREHIRE ORI

REYERIHR SERE S PN Bn AP AR BEREPE R AT R . REPERDRIAT 23 SRR HEAT BRI 55 Y
PEARE. ATE REBUKBAIARS], JBE BUREE e IR Sun (LA ek ok .

SRR R SIS B S (U A B R AR BPR A AR T3 B SR TL 58 JE (intensity of
magnetization), EH I FR. MRS ENEBAGHREM, M, M _, J

T 1b 58 B iy
I= z M, (1.19)
i=1

R . X LBIER M KPR AT EATHIIOLE 1.6), M1.19)R kN
I=NM (1.20)

KB N REAEBNEIEM 088 BRN BRAEmMS, Ml .20)a 1 ] AT R Wh
m”. BHH— AL ZUERI(T)( T=10"4n gauss=7.9x10% gauss). JIERFHBR(1.7)
XHREMBRFRIE S, M(1.200X T8 3

[ =Nmli (1.21)
TERXREAN, Nm Fr-EIEF B ARG R T 10 B ], SRARTE p (Wh/m).

X
I=pl (1.22)

16 HRAREEFEIUERTES R M 17 HRACR R R RATEE B AES

ML TR AR BE A E SRR W RIAR S5 p - p MR — BRI L 1.7). [
TERF SR TP LY R BAME RO R, . R TR

w=pl (1.23)
FEA(1.22)F1(1.23)48

SXPFHATT AT ARE SCREAL3R I 3 i o8 (S RS AR 1 B R REAR K



BREEHEYER 7

7 RE S BN 4 L S BRI SR AS BEAE RO RES S R (L SR FE RO BE S K R AR ? U R
AR AR AR S A WM AN FER, N 1.8 PR BIOORIAR A ML [ A S I B

B 1.8 WRRERFERDNHSRRTES RS

FEH, RATERE 2 ERRBREIE. RN RAGEE - L BRI KE EEn A
BIE, MEANAEREFHBRBEIIRES (m®), N LS4 a R E
1/S , MR, BB AR R P AR BRI EO n/ S - FIAAR1.12), AR(1.20)
3

1=§uw$:%m (1.25)
HEEA(1.25)5(1.3), BATED, BAIREE R u, RSB A MRS H' &Hky, B
I=u,H’ (1.26)

XHE, WA 28 “BEGREE " MRS RAREMES. BRI AAISHRI.
HENTHHRAEM S NR BTN, 8 A — MR SR AR R. £ 13 TRITE
FHEBAEA R R REL -

AT EAE S I R S AN A RS R B B AR BE A A/, R FT FEE Tsh BRR
B —HOTIERBE . BMERNTA—MERERAN S m)ESCN N HIENEE, ME 1.9G)
PR SREA VERE TREEERN T N—B5 H , RIERpRy e, ERmmmg
A

V =-NSl,— (1.27)

pom——— e —_——— e —— —

(a)

(b}
B 19 @—TEOIRIIRE, 0)— M SERE ORI .



8 1. BHIIR

ISR BA VIR BHE A LR B (B 1.90)/N . TR B R A e FE 3% fn g

v=_ns3B- (1.28)
dr

XH, B RELEE (magnetic flux density) S BEBRNEE. BB H FIIXLREN:

B=1+u,H (1.29)
B 87 R TA T=10° EHD.
IR .26 LA (1.29)78
B=u,(H +H) (1.30)

BEARBEUFRANT: 30 AREEARLE e REE B FE AN, 2 P bt P B 37 7 A
GBME| TS L. M— P AREINRERE, (130)RUERE B TTHER AN S
BEALIREE S H S RELRE Z A,

B SHAEEA S HFRAFR I REE B (magnetic flux):

® =BS (1.31)

BOEBMEESBH. FIAXIE, 12X THE Y.

V=_nd® (1.32)
dr
SRR T SR H BIEL,, 0
I=yH (133)

XERIHBIE T y FRVBEILHE (magnetic susceptibility). 7EXFERF, (1.29):04E % :

B=(Z+MO)H
= uH

(1.34)

FH 1 BRI RE R 3 (magnetic permeability).
x AU BBGARRER KT Hm™), 5 p MR RHARA2)R). TR ATt 7T A

FERFEOLT, BAMBE RIS BB RE I 5 R I8 52 246 . RANTEZRE TR . *H T3k
PRIBILEEMFAANTIE, HEEH S hane.05).

AR ER B SRR R~ MR FIORTE, BRESREWRE. BRERILANCHE, WhdgE—
FIORIRA, WMRITR SR T XY SRR 2 3 FL2 AR B (1.27)70(1.28), BATUH
HE = REEWB L !



