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H, = 771147712 Ny, Hy = 771147712 AL

PR D 3L IR SR,

N RIIFANT, r 2Pz 5295, H & Hy ZZThZTNE 1 B LOE
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r3
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(17)
ThHbd, INPEDL E,
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ThHdI W5,
B22WANIONEZ DL E, W OfEHIX
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2dh27
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[
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m(V =V %5, D2F0, H L ds HERA S EMAH SN,
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THd,
H U I DALERE T, A\, p, v BVAFRLR S,
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ZLT
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ds %‘Fudfy-l-ua,
EELSZENTE, BEIIZ, BL A, B, C PEILDOHED S,
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BREDOAZXDWEADETF VIV Y VIRV F—%E5-017, MOOK/E
BILEVWTAZ0REEO LTRSSV, 25 b’C’c?’WPEﬁ N7
WZDATBHAEDRT VY YL R LF—DfEE LT,
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ZIZTRT VYUY VIRV F —PRMED KT & MR D S 4 U B
HDF %o TERRI N,

TSI L > T, ENZHSIBEO D4 LHKRRT V¥ Y VDR % FH-
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b, ZZTI om, n lXEEE IS TOEBROFARETH S, L IDR
12385 HiTHE R SNMAMEOHEE, AEEEIZZVWTA2RNE2RAT S

&, Al
W = // VodS + // V pdzdydz, (5)

kb,
X3 %
W=- // (Aa + Bf + Cv)dzdydz, (6)

DHICEL ZEWTED, 22T a, B, 7 IMBREADOHRS TH 5,
WMIKE—XA Y NEWBEDE,

390.] B U, BEAIZ & o ThHO SN RZEMITH 7z > THNBEII D ST, K
SIS, o, B,y IFERERD, B L
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cELL L, AR OaOEwEIZOIZD, W OfEIX
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EEINSB,
ZDOAT, [, m, n, IEEADIMDHFRZETH D, K IFEA DB E — A
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W = —K$ cose, 9)

EELZENTES,

HL, BEOIVANADED &SI, BEAHERETID EH D 12 HHIZ[EE
THEIIICHDZINDLRS, WADEIDAMAD ¢ AKFEHEIZZ\WNLTH O
T WA 2T 5, HIEKDIIEAMMAD I, (RABCLTE L,

a=$Hcoscosd, [=HcosCsing, = Hsin(; (10)
l=-cosfcos¢p, m=coslsing, n=sinb (11)

Thbd, LIhoT
W = —K$H{cos(cosfcos(f —§) + sinsin b}, (12)

THd,
BREMO X O D ITHAZFIT I LICLD ¢ ZEMEIELS LT E5HHDE—
AV M
—% = —K$cos(cosfsin(¢p — 9), (13)

Thd,

WAEDRT VY v IILOEKRATBHRER.

391 V &5 (E,n,0) WEPNIZHFAMBIZ L ERT VI v L e 5, fla,
y, z TOV DI

V={E—-2)2+n-y)?+ (223, (1)
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Thb,
ZORIFFEmETOE UTEKAMBERZF - CTRTES, 20k &

V=W+W+V+ &, (2)
ks, ZIT,

V=", 3)
r TSRS (E,n¢) ~DEERE

= fﬂﬂ-i‘ziéﬁ"ﬁz (4)
3z +ny+n2)? — (@ + P+ 22)(E + 07 + )
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&e,

Vs

(5)

Thb,

WANZDRT VY Y VTERRINETNDGIZEPNZLE, KTV v
VIRV X—DEZRD D7D, &0, (& r ZEREEZAT, o,y 2
DA LT 389 HiD AFER (3) ® W iZ72W\Wi 2 RNAEMD Lz hidie s,

HU Vo, Vi, i ITEK > TEAINZHDAZEZ S &, FERIFIXOMER
TTHRAFES 5
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R(En, Q) IR DI H B & ZANEPNTWADRT VY ¥ VT X)L
F—OfEIZ=WL T

W:KW:*QMC
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7“5
+&e, 9)
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THDHIENDIB,
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WA REGIT R 3 5 (6,1, () TOET VY v L AT I ENTES,

WAEDOHROES 1 T8, 552 T8,
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ETBZEEEMTH D,
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L'=L—IK2, M =M-mKy, N =N-nKz; (11)
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© U o Wl S5 2 A Ol SFEATIZ Uy

°oL-M-N , R , Q
e — = — = — 1
ok 0 YT K P T K (13)

LELS L HUWENZZWLT M, N 3T OEEZEAT, L Ofid 3(M+N)
7%, PRIEbLSTIEY, Q, RIZFEIIRL, THYZ, KTy L%

3(n2 _ 2\ (M —
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T T
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T
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INDPADRT VY Y VORAID 2HEDE > L BRI TH 5, y il
ZEINZD LS ITEP NI E, ENSIIHEADOE 2 e IEIENS,

JEREE s DA EE RO S I LIk > THEADTLERDD I LN TE S,
FEREIR pRIZ 720 LT, RF VY v ILDHE 2EHD 2 O HEAEREDOBRIZH -5
HRED SN TH B,

RN TRERT, M1IHIZE-T

+ &e, (15)
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THb,
R DALEDZEIZ &L D ZDREDOMDZEIE (11), (12) A oHErhn s,
U 7208 o THRUNGAIE

212L — M — N) +3nQ +3mR =0,
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&Y, TNIIDHETOME THONZMTH S,

ZOWRIIEIMEROART ¥ v V2 RIS 2% L IiRTE 5, &N
ROGE, FRE UTRET 20126 - & B MR ZRIEROENHLTH Y,
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~
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T IT e WIHOERERLO LD BSATH S, TINAPRLOS L V755 H T
H2. HNHEDBALD SN TELR 5 IIHRAEE B TH D,
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L7zdioT, dM IZ& > T, ZO/MEADEFET S S NDH R DS
W YN
dM = —m = —TIk?,

15
= —JTcos€dsS. (15)

ThHD,
FAUZ-T S NIZH 2 HHMA DM, M Z2RAHEd7-0, ZORNZ2FC~mH

SRTEALRITNER ST, LdsT

M = —//cose’dS,

DED, WbDED % A, B, C, SN Z T N EMD TG AIREE I, m, n
&L,
M= —//(lA+mB +nC)dS, (16)

THhd, N (11) ROAL 2 HOBAI DIEE 525, T A, ZDAD
Q DX (12) R, (16) Ao,

Q =47M — 47 M =0, (17)

Thd, 20, FEOALEEALEICHOEIMIFEOEBELIEFTH S,
403.] UM UZHi & UT, MO ERREER dedydz DHZREST D&, J5
e d db d
a c
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B35, TNUXY LA NEM (B oA L) TH Y, BRHEED KD IE
DRI ZDFME T,
WRFELDODMEITY L/ A FNEZ» S, MUHfREES LT 2HEZ DS
82 < FFEIAEH U 72 iR DT L ALE D AITHKAE L. HZ N ERITIFKF L 20,
404] T KT

la+mb+nc=0 (19)
THDHHITEFEN L XN, TDL57% 2 MORFRIIFER L IEIXN S,
iR s DEEEAR T H D Sl
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THb,
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g%,

ZDEIBEDEROWH Z MU 2FEIEFA U TH S, LB RALE
2o, BIXRAGEEE L IEEND,
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IERRIZ DN, U7z TREEOMPE X, AT D, 20, BRI
DIRTHIETH 5,

Vg UTOMKFEOEEMIXEHHA2ZIE &, KOS MITH
L5THA 5, 7777 1D [EERIFGE] 3076 Tro7-& 512, WHEHEIWT
WHERRE > THHRD & &, HECHESI NS DMK FETH-> T, K
HTERWN,

WMIFEDODRY NMLRTFY v,

405.] 403 Hi TR U7z & 512, PAL ik E B & 9 2% & B D EAHE
FPA U 7z iiff I HFE L. 2 OMfRE2 R L T S HOBITIZMKFE L R 5,
HifRD X177 5 4 (W) 2K 2HOMEEEET, HifROMEEIZD
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2 Brp. Res., series xxviii.

A3 GRE 2 M ICE EN M, HREERT XY 2y i#Eh S DEE,
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HL., 24T, ADHEN%E F, G, H. BOED%a,b,c tE L, Zh
S5DHEHRDHWIZDORHRE LT
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m%()\% daz);_ dy( dy de)r

DR BHIAD Z &N TE S,
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THhb,
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U7=h > T, A, B, C i (1,y, 2) DEEALD S T 2 LR DK DREAIT
WU, (£,1,() TOXRZ MVKRT VY v VOIS IE
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Thb, ZIT, BREDRLD, (61,0 & (z,y,2) OEOHEHOWEE p &
BEWTHBH, ol iﬁﬁﬁEﬁ‘[ﬁ&)é S RIZhZoT W5,
406.] 385 HiDAH T —, DXV, WEDWIDRT > ¥ v )VIRFE UFIET
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- A B _
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<5,
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UTve:s Qv (0L -8
B=VxA

34 I D LK EE

B2 IHOMA RS FOREIE, 5 (&,1,0) V& EN DR ERUN O LR
EHRIZEZWLTETH S, B LS (En,) TD ADEN (A) 75, 52 HD
flild, 72%9 <, 4n(A) THB I EMAWING, EEL, (A) ERA DI
HOTRTDHETETH 5,

WRFED ¢ KD DIE %
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CELZENTE, A0HITEZSNZADERIDLDEFE—TH5b, bbb &
CelZ7zngaRE 400 HioXe —HT 3,

TTIWHI N IFAIT—HLERT YLV ONIN S VOEETV
ZEALTE»N, 1ITHITDO LS I

H=-VV, (26)

t$<’tﬁﬁs ZORNBWADHTENTEETHEI B >oTWVS

TR Z D OHARBE B BRI MVET Iy L ARS, HU
ﬁﬁ?%ﬁ@?égt_iofgﬁm\%%@@E@¢T%%?%ﬁﬁﬂ£
LWEDIZRZ S,
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R dF  dG dH
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BT L E B,
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BMSYL /4 RKERHBSIRTEL,
B DA,

407) BL. @EMDO LS &, BEYEHOMIEWT 4 A Y MW Th
DG THMATNIHLINT WA S, 71T A Y b OEEOREW I O
FEVZ W THI % 15 Y1) 2 AL D YRR & 53 1 7= B I3 D W T © DA DR E & I
s, ELT714 7 AV MDEHMEEREZ B Z <. TOMET2 21285
N7, SO L E, 2MHIFAUKE I TREFTOXRmBLEZFL, £
D Z N F NIEWr I T OREAT DIEE I BUERIZE LW,
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# 1 W, Thomson JI® ‘Mathematical Theory of Magnetism,” Phil. Trans., June 1849 &
KO June 1850, %7213 FXXEDEZ Electrostatics and Magnetism, p.340 % ZHaH &,
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WEEAZRET. HAETENEBIELIRE DL TIZUH T, Ok
ERATHIENTE S,
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Lo T, bV L 1 BNV TH 550
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Thbd, ZZTA, B, Cl3HEADERDETOWALDKDTTH 5,

408.] MEZREALINAZT7 4 T A Y FORIBZDOEIDWA WA RS T
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ETHED, EAONEWHEZEBE2TRNTOY LV A ROBI D% Z DR
HTDT74T7AV NOEEDHRILEZEZBLIELNTES, Lo T, (X
DI N=T7 4 TA Y MIEEY VA RERERI LN TE S,

HELEAY LV /A ROEEOHMETOBRIN m s, TOEMIZEERT
M DI
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d
V= [ 2005 i TmBERTHD
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DI 2B E DRI K 2 ERDH B Z L 2 RL T\ 5,

36



410.] 37

T AR

409.] & LIESKWEOH A, W52 25, ZOHOERA I
TNTVBELRS, TEDORTORREIZZDHBFDORDEI 20T D
X Z DGOSR OIS LIEEND,
HUINDBENESL L ZAEUARS, ZRIEHEMBEENKEEIENS, L
WD E i 6 RAZAT 57260 HIE W Dh D BFlIE AR DS L IZE
HOHOTTETCWVWBEEZRDBIENTED, TN X, ZTHNITEETHESIK
EIEEN S,
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DFEP TORT V¥ IVIE
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r
Thd, 2ITeldRZ MV QP, 2F0., r EROEMPSAMEITE N

FEROHNEDOMETH B,
LU, Bl dwDE P TASIZ &> TESNViKA L 51X,

r?dw = dS cose,
L7=M 5T
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THH., Thp X, BFBEKSRKDE A,

V = dw,

DFD, FEDETHIIRICEDZRT VI vILIIROBIICS A 5N/ZAT
ROBICE > TERONAIEAENFLETHZE2,

410.) [ UKERIMEZR OB DG DI I EI NS EH A, DAL
BIZEEZRT VYUY VIRV F—2RDEI LTI T, B> HIETHE
LMW TED,

LELVDPEEIS TORTF VI YILRS, ZOEREIZIBZTRLF—1Z

2 Z piEmiI g A, THIRES O —iPHR]  §38 10X 5, )
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Thb, DED., IROBIICIRDER dS IC& 2 dV/dv DEBED DED %D
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NV EREENS, LR T VY v VIR R T VY v )V S EREELS KA U2
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3 3

ThHdIehoEhrhsd,
LL, ZOYT Iy NOWERFEIX, r, ds, do D x, y, z BI~NDHF 2> T
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IZk o THEKRINS,
FEMR RN 2o THRRT BRI
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Diffff e KEIDOnf5TH 5, b UEBIEHOEMD OB S B, &
Ay DHWEDIEAIL, X EARATHN,
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’I’LA2 BQ 7nBlA2 ClBQ, %bTG—CVCa’Dé bf_b)“)f
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ThHO, FETk->T, TN FIZFELW, LT,
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U7-ERDOIEHATH 5,

510] U2 L. EEROMETTId, AU ZEROZNEAERDEZA~AD, H L
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WTE5,

TN AMHEFOBEAN RIS ET, T X, 2o DS HVERR
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PO — Y g (1)
Q =ds, P'Q =ds,
U, Ml PP 13 r &RED
shaets, fi PPQIX
0. fi PP'Q 130 & Fal
nNdEd5H, TNSDHD
WD BLHDHNZDMH%
neXKiLINsd 95,
2 BEDOMHMNLEIZ I N
S OFEEE -, g, 0. niZ
LoTHRIZEREINS,
LINoWNEZ 6N 5,
+ 29 205 B U kD — 4>
BB LD LDIZ, %
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512.) H VERMEEEZMH N, x,y, 2 % P OFEFE, 2/, ¢/, 2/ % P DFEEL
T2, ZUTIL m,n&l!,m niZ&>T, ThEh, PQ L P'Q D
HRRiEE 35 L,
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de ., dy _ dz _

ds 7 ds_m7 ds @)
d Ay A

ds ' ode " Ay "
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P = =y o)+ (=) (5)
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p. 165 Thb,
. dr , dx , dy , dz
Z _ — _ _ _ 7 _ _
TR o (@' —2) = =y —y) — (' = 2)
= —rcosf. (6)
e dr dz’ , dy’ , dz'
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Fis0) = Fp — Fa,

Th b,
A'P' I8 AP (eI 2 2KkD D5 % ZZ'X ZZY WZedbH, §5H&,

ds' D ds \ZAEFHT 211D X T AT izz Tods dsds TH 5,
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DES57%, rOFLVEEKE L, M %2 _BEFS
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95, TN BEABHU SN E TNSDHART Vvl e,
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dM d
= %(LPP’ Lap — Lap+ Laar),
+Fp — Fa — Fho + F}, (33)
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ZIZEWT2RADINPLEEZTTIENTED, 3 DDA
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FonbdTHAI,

490 i, 592 fiD & 51T, FIFKROEEFAENHFITEITTIERWE &,
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DEZEMTHDOT v R=ILDE L H & OWZEIZRT 58I, §399, THRINTH
D, PHEEFEHRIZZZTEZONZED L DDLU —BRINLEIZE U HiEE
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M= / / C°:€dsds’, (36)

THH., BEMIHEEEEDOIED % £b > Tirbila,
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525 ET. ds' DIEFINSHEL B ds ~DHI DK % EERHE L FF L
Wb o &b RNAHTERTE B,

ds ~DJEHEIH
1 drdr d?r d’Q
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T RTOMWKDOARNEBEMIZ T EL VWS KERFMER>TWS
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