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Treatise

One of the chief pecurialities of this treatise is the doctrine which
it asserts, that the true electric current € (J:.:), that on which
the electromagnetic phenomena depend, is not the same thing as
R (J), the current of conduction, but that the time variation of
® (D), the electric displacement, must be taken into account in
estimating the total movement of electricity, so that we must write,

C=R+ ’}j, (Equation of True Currents.)

J.C. Maxwell: A Treatise on Electricity and Magnetism Vol. 2 (Dover, 1954; Clarendon
Press, 1891)

1tH (FK) ZUERISEADDIC 2024 £ 1 H6-7H 11/38



RIZTzIL+ TUR=ILOR

RVZAJTIL « TOR=ILDH

> ToR=IIL -IVAVITILDT
curlH = J + o0, D

> FERE

ij-dzz/(Jth).ds
C S

> BARRER C ICHL T, S I3ENZERE 3 MEED/IE) THL.
HAEICK 5T, BOHPRILEICEDT-0ICIE, IRXTDIFZAT

|div(J +9,D) = 0]

3"5/'5;':%" IIL divJ 7& 0 @iﬁA %h%*]-?)/ﬁj-gtz ZE

1tH (FX) ZUERISEDDIC 2024 £ 1 H6-7H 12/38



EREHhEDREN LY 3514

(B<L)

1L IFL®IC

2.RVZAV I« FOR=ILON

3. BEREOEDFEHLHIT M

4. EF - YN=IILORIEZEMABEROMREST
5. 752U D&

6. NLLFRILVY BEOERD S

7. BHEK CEUER

1%H (FK) EMUBEBRISADI=DHIC 2024 £1 8 6-7H 13/38



BRAOEDOREBNEIIT MG
BMERDESEZ DL B3DEDY VWS RIESRTE
FHrLun

> WIEHN H=H;+ Hyp D&IICHEIRIGETH D e ZzaitRIcL
TW3.
> ZNENDFHLIANERIE?

cwlHy; = J, cwlHypp=8,D (¥
> LDL, #EILI-EROREE,
0LdivJ, 0=<divo,D

THO, BiREG GEERER) L FBET 3. ADHIC, EUERE
BAL-ODDD5AELN.

> ZEMNERD O BHIGZ , TERNDOCBEIBI CWLWoT=HDIFE
BETETHL. — a9

I%H (FK) EMBEBRIGADI=DIC 2024 £1 8 6-7H 14 /38



EREHhEDREN LY 3514

EREHEMKD ILT-H W
> RIEHR A: X — Y OfEH (range, image)
ImA={Az |z X} CY
> FHHREN Az =b DR z € X ZFO7HICE, be ImA THITH
X570,
> XX, b= b1 +by €ImA TH->TH, by, by ¢ ImA —C%h‘;, B
REDLERFEZLGL. BERS,
A:Bl = bl, ACL‘Q = bg

IFVWTNBRBREIFLRVDS.

D))
N S

I%H (FK) EMBEBRIGADI=DIC 2024 £1 8 6-7H 15 /38



FREDEORENHIT BRMH
IELWLWSE
> VXTI TUOR=ILDT
curl H = J + 9;D
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curlHy = Jq + 0, D,
Curng = J2 +3tD2

DESIC, ERBELITTELS, EUERBERLIEIL,

diV(Jl + atDl) =

0
diV(J1 + 8tD1) =0
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V x AH(r) = V x [(IAl) x G(r)]
= IAL[V - G(r)] — (IAL- V)G(r)

=TAl (53(7°) + %D,tm(r) =: Ador(T)
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N Ax (BxC)=B(A-C)-C(A-B) #f5.
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» 2R curlcurl = graddiv-V? ZAWTHSBZEETS. v—0O> -
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VZA = —po(d +8,D) AT R H 7Y R (*)
> R
/ /
A(r) = Mo/ J(il) i 8tD,(r )dv’ = A5+ Ayp
mlr — /|

> FOSRITT (*) ZFEOHD L THULTRE V2 ~ k]2

I%H (FK) EMBEBRIGADI=DIC 2024 £1 8 6-7H 26 /38



T3>0 DEH

> ZEMERE D=¢cVe £§5. (EFHN)
Voip(r')

Am|r — /|

0 ! C e o\,
x(r) = 002/47T1|€f(1“7)1/‘dv' Vs BF=UeRFYIwIL

Ap,p(T) = 1100 dv’ = —Vx(r)

> BEFHEIBL

curlA=curlAy+0 (=poH) EZF - F/N—=)LD(

I%H (FK) EMBEBRIGADI=DIC 2024 £1 8 6-7H 27 /38



T3>0 DEH

T2V DHERE (3)

> 520 h<
TP ZICHAWEERDBSICEVWTH, BIFOEIIZZMUEBRICEA
SEBEET3 i, REDEEERDORI ML« RFoovILh b
AELTELIZAEVL. ZORICTEEWdivAy; MEOCHESAELT
HRAGERT BICKIEEL.]
> FE-oTIEVWAEWD TEUERIFEHSZ DL 5L EWSERESE
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curl J (r) =0 divJy(r)=0
kxJ (k)=0 k-Jr(k)=0
k I\CFT, fitts k ICEE, #i5
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H(r) = / ' I (r') x G(r — )
v

> COBHZD GAY X

curl H(r) = J(r) —/ d' (V- J(r")G(r—7r")
1%

> F2IEIIBEROERER V - J(r) + dso(r,t) =0 H'5,

/dv'@tg(r', t)G(r —r') = 0,D(r,t)
v
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(LJ)(r) := / dv' (V- T ()G (r — ')

ERGSEBRTREF L 2ERT 3.
> L T:=1-1LI% GIEEF)

A A A A . . — curl =0
17°=T, [’=L, TL=LT=0 A 5
> EF - BN—ILDOHEIZDRIE JL
curl H = J(r) — LI (v) = TJ(r) -, Jaisp
e N \
> 131 RSB IS, N
JT = Jtot
H=(curl toT)J EF-HN—=)LDOTH
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& BHIBESX3HDTHS (2 DDHEEE).
> DFbh, 2ERETE

Jiot i =J + Jdisp

ICKBHISTHS.

> ELMOEVHATVRARLST-HIREEZTWVWS. BREBE J IC
EUBREE Jasp £ (MZX3) JCi, s J. 0 GT5HEL)
HZEKTBZIDTHS.
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J = Jr + JL
J = Jtot + (—J disp)
MNERER p&3(r) (px V) x G(r) (p-V)G(7)

N A— ﬂek

aAVFoY 4>—{I }—»—i —g‘ -
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Ron3MeHiRo T(EXFR) ZAIERITESEZES R
CWSEBR - T-ERD AR,

> LHL, BRRFROEREBE J(r) = IG(r) I& divd = 183(r) #0, D
FOREEATOEADEOTIEIRVWI LITER.

> ZLD(NETF) FERER OIRRZERICED, FHNICKRATS
B, EROERI ¢(t) = —It +q(0) T, TNICK B EMETRIT

\\\\\\

D =—IG(r)=—J L&D, RERZHTEHEHLTWS.

> EREIRERIE, TNZHTEEIEMUERZF >THD, J(: =0 T
HDER, BIZIIEOICHE S

cf. The Feyman Lectures on Physics I, sec. 18-2.
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> BiISZIIER P DA divB=0= B =0
> BIZIEHE - WS EFD. it E div D = o.
> IIVRTTINDEDDRICEVWTHOMMS, RS DDREITS.

curl Et = —0; B~
curl Ht = J1 + 0, D1 + J4+-0/D_

BREMFREFA div(J +0,D) =0 D5 J_+ 9D = 0.

> Jr, D7 & WFNHESFHLARLDT, ZNENHRISEIES
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TRHBROERS 0, D 3HEED< 3.
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curl ET = —8tBT
curlHt = 0,D1 + J+

> BEMER DT ICEDRBEDESICE - T, BB L EISDEM S D
BABWVWHEL, ERGEE— RO AIEEE RS,

> S, JT =0 T3L, BHEDNESND. BEME Bh': oDt 1%, R
ERICREINZ3DHDTIZRWVW L, SECEISEN 5= BNz C
3 FTIoRETRE L B 5. (BEAIEFROME D DIED S DERKEFED
=R 1/R? THHDICHL T, BEK, 2EDERSDENIE 1/R

TH3.)
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