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FEL R 37 2 0 ot R EE B A R A, rRL R S R P SR R R s s LR R, B R
far « B39 5 il 3 ) B A RN B A AR B HOAH BLER R 9B

X FHRERR N ERDR LB 18 4% £ (C. A. Coulomb) & &, H 5 H
Bl (K. F. Gauss) . %55 (A. M. Ampeére) BHL5E (M. Faraday) 28 & A58 37 T B FIRE A0 &5 2%
B, RERIRE 1831 Ak hiss A BN T B REER N B S H AL AR JRR I T L s &, i —
EHR TR SRANERR. 19 e, 2wl 35 (J. C. Maxwell) 7 & 45 5 A SR B 2
Ak b, P b At AR B A DL A O IR AR B I ML RS B T B (B, ST T LA — S FLRE S T R A
DRSBTS , R S B 2. 28 B 22 N AT DAFR R X B BT A A
WA BRI , T B AT S T R AELE , IF 48 OB B — @ S Bl N W R L, B
ANZEXT 2 A BRI AR B T — 57 0 B 22 e 307 35 93X — B AT LAk 22 A 44
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L. 20 tH424] , BT IR TR SAHRT 18 A TE A 5 2 XL Fie, 1 S 4 ) — IS8T A 65 B 2
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J% 4 (Charlse-Augustin de Coulomb, 1736 ~1806) ,
E TREIM P EE2E K. 1736 4F 6 H 14 HA: Tk & ki,
1806 4F 8 H 23 H 7£ L &if .

FECRAFERIE FERAM/R TEER. SHERE HA
BRERETRENY TAEIM. %kEKEaE I, ECfX—U)
5, B4 /S ELBUN FRFEBFSY. B 2 BLEE 6 W], =1 3
B R A B A I S B S IR

1773 4 K R KRR BE B8 30, Brde i i+ ik 1
N 1 FARLAE S A AE L 0 T Bt FH BB , B 450 TR r it
FERH. 1777 ST GBI 5 F e R 7 [R) R 4 B ik R B 27 e B
FAEK ek R AU pa st th ORGSR, e CIA R REST SR TE RN | A0SR 2ot R BE B, £ 10 4
Sk R 2o By p AR HERGET. BFST R B 6t A R 3t 1) £ BE B EE 451156 R 5 DA T ] ) X
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WP S e B R A AR IR 8 B, 1789 ARk E K Ear i &k . IR 7E
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XA E XA PR 2R B A RUR R B 2 B 7 1T, IV 94 H 2L T PR e oy AH
HERMBEANURMEERER. FCUBC—RIIMEEES TR S50F R0
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R T WS K/ NE AR 5 SUA LA F 12E R 8 S R, SR ST T 1940
YR AL, IR T 2 MBI SR B HEN S E @) , X 450 EiY IR ST E T T &
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TERGHVERT , SURRY BT A 2 R AR AL X FRAL T Y BT ST S22 S SR R
GorAi , AR TP . SR ihe i 5 i A B AR AL e as DL R o RE L.

8.1 HygSHmiEE

8.1.1 H7ff(charge)

L R R —Fh A SR A AT IR T AR R N EE R L BLSTT 4R Y » I B H
PEFN 22 AR ELRE BRI , BRI S | A2/ NI A, 3R DR O PR SR A ok 5l BRAG s TFimiAlf B T
FL 7. 3 A X el T 2 R AR A B 5T s AT AR B i i B A P oA AR L7 .

1. & 4769IE 5

BT R, ()b B AT AR SRR B AT AR IR 1750 4, 3 E M HE2¢ K & 22 e Ak (Benjamin
Franklin) & 5 LA TE B | 57 767 30 DX 20 A Fof i 7. PR AT L £ g B0 R » B BT 7 L AT A
TE HL AT 4 A2 B % L L TR IR T2 AU E AT T B BROURE - B I L s fer B 2 2.

2. wfAHETHR

YRR AT /DR BT &, MR & ZEARA (B MBEA a8 R
A B TT R BB L B T X — R RR O BT RO B . 1897 4R, % ¥ (J. J. Thomson) % i
BT, B2 H RTSC IR I 2 AT 57 R for A B/ VB F » BT A BEAS BT R R — N R F AT R
B AIHE, DL e R

e=1.60217733X107" C

C R SN FRAES.

1913 4E, %52 AR (R. Millikan) 54T T 1H1% SE 5, K 82 52 58 F00HE U 52 451> Jh i b By e
B AR e MEBET. 1964 4F, B /RE (M. Gell-Mann) B4R H , — ek F R RN E LAR
Z R E/NR AR, S SR MRS i R BN Te/3 8. 12¢/3, R T B T2 w45 H
M A BEZE LI A 2 A~ A & 5, RIS B SCIUESE, LA e/3 N HEAS B, B Ff 598 2
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3. wAFH TR

LI FE— N IGL R G, RGP AA B9 1E f A i 9 B B AR BOR B R FF AR, X
—PEFRFR N LT SPAE e . IR B R, TR T AR AR i AR o, A a2 AT LA
A FITE S B, BLIE | F B o B2 T H BB X 31 28 #8767 <1 48 0 A% 181 ks T A 2 3. 45l 4
—NEEA TS A EE TR, ZOEF AT LA — N ER T H— i G f
FXFH“FEAE”) 5 T — A IE B FF— AU T 78— 8 A T A8 » 2 R i 9 K 7= A 4
B =6 G B X TR ). X TR WU B AR R Al L A RS AR AL S B S, AR
e pry v B AUt B RN AR,

4. BT AARTE R E M

LA, — N B B S B RS SRS IO K. BN , hn i 455 B 1 BUR TE R , B
AT EE R, BRI R R B A, (B B BA 2R RE S, X J2 #L fiT
HEBNARZAL. XHR U, FEARIKZS% R P IE , [ —H7 b7 A i B AR, BDR 769
HESSE RTRK, A RX— P RPR i XS A2

TEIE AR B RARERA T 2, Fli0, NEEMB AT AR « BERERE
FEL AR /N0 RUBE P, TS 2 DR K ) e T A4 2.

8.1.2 EtH
1. B4 &4 (Coulomb law)

TER B IR 5 P T 24 B, AT s AR — BEF B e B, B3 18 b2
M7 T i <E BT IS A Z (B A L 0 sl SR, AT R B e A ] VR AN S5
R B R ENTZ BB RS A 5K, -5 s AR R AR L By 89 437 LA KR Bl i
JRAEA K. A TR RIRE , 24705 e AR 60 RUBE R AR 1575 L 42 ] ) B 5 A LU AT LA 220 BT 3 T A
e A BT, s EAT (point charge) f& HL 2 H A — N BRABAREAY , 2L T 7 % v i BT A3
R,

BREXTENEEENTOREEPFRXELS. FELCTE 178 FHlILRALEH THEL
RETRE:

FEELZS R A Lk FR AT (] B AH A P A7 T 1 5 A B T KRR R [R) ol B, 7 A
JFf o, SRR AR /NS PIRATER R g, 1 g, RIFRBURIE . 5 ENTZ R B ES 197 J5
R L.

P ERTAARARERNY
F=k %e, 8.1.1

Rf,F %% q % q AR, r B q,vq, IR e, BRM q, 381 ¢, B BRI R E
(B 8. 1. 1),k 2 05 R 5K, £ 20 3 F 45 00 B0 TS0 ) 0L 67 T 2. , F

BR Y q, 5, MSHLF e, R, RUEH g &g 0F g,
1% q, 5 q, RERLF Se, R, R g, Z q, BRI, "

?‘:ESI‘#i,EE%}ﬂ*(m)JJFHtFEEE(N)ﬁ%ﬁi)ﬁﬁ(@ﬁ?ﬁﬁ, R
I H SR H ) R %K

AHEAE



L 8. 9875X10° N » m*/C? (8.1.2)

k: €y
e MAESTHNEF B (FEEZHER)
g0 =8. 854187818 X102 C?/(N » m?) (8.1.3)
FEC ERIE Al R A
:%er (8.1.4)
TEo

R R — ALK E R, AR B I B 05 HE IR SE 2 8 R B IE B A 3.

B18.1.1 FRETFHETFHMETFHEREN 5. 3X107" m, Ktk —K 7| /) ## & A
EECIWIE-5 -

R BTHEMAER o, ATHBEMAER e, B THRER m.=9. 1X107" kg, ¥
HIRER m,=1. 7X107% kg.

B E RE 1, SRAS FORL T 6] B R 1 K/ R
¢ 9.0X10°X(1.6X1071)2

= =8.1X10(N
F. dyeor? (5.3X10711)? 8 107760
HAES| HER, RGP TR AAES N
mem
F, =GT
6. 7X1071X9.1X107* X1.7X107%
= =3.7X107"
(5.3X10711)? . WD

BT RERATUEH, SR THE TS5 R FAELERM#E D ERTE 5 K fiEY
NIEHEH 10°MF. BRFL b, EHUKFRAEEIER S, TAT| S 5220 LI %.

2. w,7) & /m & ¥ (superposition principle of electric forces)

SRR, LA E] AR LA A R R BB R . X% (R AEAE A 5 e A A, B
PR — AR AR B R ST A AR R T EM#EBR 2 KRB, X —4
AR B i 2L

WA H 2 NEFIER BT ¢ g, g, HRWBR R, KPP i NEBRA ¢ ZRNE
Cii]

F= > F, (8.1.5)
JF
XL F; B3 At g, BERT, e /AR (8. 1., 1118
F=> 24, (8.1.6)
i 41t€()rj

r)' %/__J:\‘Mq‘, ?Uq, H@EE%"ej %]Mq] ?E,’I‘EJ q, E@iﬁig&ﬁ.
8.1.3 Hiz5HIFHEE
1. #3 (electric field)

FECREMBGH T WAE L AR Z AT DK ERA R, (B H8E UL X
Ve R AMansE i B2 N — AR T 55 — BT ). D s b 08 o 3 IR LA, — R U A
6 o



S TC 4 T B AT AHBE 225 . B A1 1181 B MR P P B ) Bk 1, AT B AT AP A B fR i 2
—FPBEEVER. 75 19 42 30 4R R RIS R I B — R A A — B ey R B A e 5 15
F, 7 f9 P () 00 R, R A 3% TR L AT =2 ] A R SR R — A LT 3 X 5 — A L AT A
B, T B B R SR B . X AR FEME R 7 AT AR R
iR IGe B fif

A2 A BRI I SCIRAE 52 T A& 0 IE B M. 3% LA R B35 B BOE A B —Fh &
WSLTE, EATE s (BRAEHR R RA R, XN B EEEHE. B3 M9 5Ly —HEA
RER REME. 5 LY RYEFENFHRARE .

T HHE 7 A R A B R T RR R YR EL AT X4 U R AT A 1L T L F B RS BER (R O R, R AR R
HIAFR R B 17, B 0T BT A VE P R LA P 5 T -

(1) S Ef e AR EE 2 B s S MR X R VE R DR R 3% 1 5

(2) Y fT7E PR ST, 8137 78 Xt HAgTh.

T ER AR YR R % AT AE R, 5IA BN AR R E S O P BT A 38 i - F 35 B A 3

2. 3% 3% & (electric field intensity)

BRUEAH — i L AR A s far CAT DU s BT | o R A AR BT B 4O 7R 25 8] 7= A — e 3. T
THT AR 48 B 37 %ot HLAth B 757V P K L35 1 0K RE BB /AT L 35, DA 7E FEL 35 R A — B LA
Gy +q, HYELEDAZAR/IN . LAGEE S Bt T8 B9 5 | AT X U5 B 767 £ 20 4 7 A2 R W 5 FLIR, g, B9 JLAR]
ROBEAQLL AR /] 16 2 3 L 1RT BRABAR Y O 5K, {6 2 RE VA S Rt FEL 3 P 4% s M R

—RICRGEEPREERE AU G SR, BETRGPREG S ERIKK AR ¢, K2 BN
F e . SEUEM : H(E F/q, iR RK/NERTT [0 #0515 fL 7 B Ok , B — /MU i1 3 iR E
AR, XY B R R R G E & SOV R (AR5, @ H E Ry
568, HoRE SR

EZQE (8.1.7)

K@ 1L DERY, PR S LR GIRES T B T8 00 B0 1E i BT 2 8837 7.
TERF R 5 R B R AT REAR], B E — 35 s AR R B ek, B EC, y, 2) B E(r).

& SI 7, 3758 B B 9 A i RS (N/O) BURFF K (V/m).

7 8. 1. 1 Fll i 1 F b e )44 7= A (375 6.

#*8.1.1 FLEMBAFRMEV/m)

% iR

E N HLER KL #3X1072
Hb 1 B S #9120
BERE MR # 10

B BRER %y 2X10°

HERZEFE 4L 2§ 3108

X HEN 24 5X 108
AEF R FATEAL 6101
Jok v B f) 2 T Ak #5101
Bl R mE AL 2X102




8.1.4 HIFEEHITE
1. 586

RS (A — 8 S AT o, BT BRI R A=A 159, BETERE ¢ N r MR P R
I AT g, ARIBECER, g, ZEIKHBRIG N

a9,
— e,

47(807'2
L e, RS o $515 55 P 0GR i
. (8.1.7),P g h
g <ar) . E=£:4nzor2e’ (8.1.8)
- Bk R S AR AR, # ¢>0,1 E Se, [, BIEER
4 TR BRI R AR AR A KR LA 8. 1. 2(a) ] 45
® q<<0,0| E 5 e, [ I, BI7E 7 3.7 & B 6 i 3 b A 38 AL IO 5 TR VY %

B8 12 fibsa AERBRMRITELES. L 2(b) . A # LR SRR A
HL AT ) L 37 AR X FRME.

2. BHLH BT R

HERGRE n DR g, 9,000 0q, EFRBORE RIEE N BNFE, AT A P ALK
KA g, BRI N

n : n q,’q()
= F; = i
o ; ; 47‘[607’12'9
mziaE XK (8. 1.6),P LRk
E— —Z—=Z e—ZE (8.1.9)
i=1 g, i=1 41\'50

A, r, M g, BIFA P E‘JR'E%,& HFM g, T8I0 5 P Bk &, 2N(8. 1. )R . ;BT
AEENBEEPREANEGRESETE N AR TEANFERNEZR~ENBEEEENEE
N, X —Z5BHR 58 B i JR 3 (superposition principle of electric fields). 3538 &0 R {2
BRI AR  (E NG E , BN S N R 3R & TG — A EANE, EREY
T BN T 3 ) B R .

3. BErHE G H T BIRE R

UNSR 3 5 B R AR , T FRL AR BEAS BB AR A s B AT AL 3L, 620055 PR R A AR B A RUBE A
FEAR. AR FEAR A R AT R R B 4 S L F R F R TR, B R EA R ELERLW, B Hh
T2 WA AR B4 e B K T E T AR BT e, A LATA S B TR S 40 A ZE A FRL A . X F
P T R SR 430 BT AR, TR L 4331 A1 2 20 BE TCBR /N BB ART T dg, T 481 L i JC R AT LA
U S B TN . RHER (8. 1. 8) B IT dg 7EZS[H45 5 P MiE
dg

3
dre,r?

dE=




Kb, r BRNEFIIT dg B158 P MIBEES e, BiX—T5 1) LB R B, B RRTE P Bl
PR SR A AR TR

dg
3 (8.1.10)
47reor2e

RS i B AT AR, b ZiHE (8. 1. 100 RR By, RA YA BT dg SR P 1Y
%% dE K77 AR, 4 RS Biir B E#AT RS @FEL T, SR TES R H dE
77 FAR TR X R BB R B R H RS B0 R EASIRR T BEATH Y dE
AFRRA

E=[dE =

dE=dE,i+dE,j +dE.k
RIE XA B TR S

FE P M5
E=E,i+E,j+Ek

SR T, X T B 127 2 PR AEL AR FEL TR 2R A L 1) SRR 8., L SR e o 434 Sy B 60, B 4 AR
SRR EEE, ) A P 3R A 2, B AT SR o F PR B B 0, BTV 125 (637

B18.1.2 REUBHTHESL FIE— S 1 SR .

B ARSI E AR +q M —q, B 2 [ B R ¢ RIS i 4
(IBERS /NS BT, B BT R G RAR S R B AR T, A 8. 1. 3 R
MR B BT B IE BT R R A2 1 BT T S R I TE T 1), B ¢ 52642
| TR RRR K B BARAE TR RRE AR , 4B R i, il p s » B p—al.

AHEL P A E R ER T O MEEE R r (70, +q F
—q 7E P SRR E L R E- 5 /N 3IH

_ 1 q _ 1 q
E+ CAwe, (P H12/4)] E- e, (P H12/4)
s BtE+q M —q B P SEES |, 5T E% 0 E A, 5 &8
L. WLk 5 B AR TR 2 ] B e 1 o, T4 P S 358 §.1.3 i
EP E/‘Jj(/‘]\ *&?B/‘JEE%

Ep=FE, cosat+E-_ cosa

y

£
I S
2 VPA+E/L
BT A
E,— 1 ql
Ameo (2 +12/4)%?
BT ~>,15
__aq _ p
Ep—m—41teor3
5RENX




15 B E (AR T T B4 b B S R (R AR TR OB A A A Y P A 5 S LR T A AR T
AR .
B18.1.3 HWSHREL, KN L BEN ¢, BEIME—H A P BT HANEHE
BK a, P S E LRI LR S HLRZ BB A AN 0, 1 0.. 3K P LRG58,
(D BEETIHHEMRIRR, BT R . BURAR A 8. 1. 4 BiR, R A O H
3 x Ay dx BRI, U AHRE B TG L AT
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