/707 /[7-1.doc 09/04/13

oo

‘ RE
F it =5 HE *
#0ITHT 7 | RAHAEORR

e

foaT 6t | F—LR(FUST)MNIRMAETT HE

i MESIEMITH(BER) ZEERR
#CITHIT 3 hETHERE (B
i &%) D FHA
A—9)yR(FY
300B.C. TIDHDELEE.
REDEBZERR
J—Ov/NIZHRS
13 i FEEEE (O /RR)
Mzahd
RLTYRR (TS
1269A.D. DR)ZKBDHED
1B 0D FE
FILIN—(4F1)
AW ERDMHE
1600 ZHT . HUBRAVHE
BTHAHAELEH
ARIL(FSUF) M
1620 ARILDER (D
BiIrDEANEHR
JIIILI— (TS5
1660 A)MITTILT—D
RIE (DO RE-E
FOEADERR
—a—bkrAFY
1666 RA)NZKBDID T ER
(FVAXL)DER
L—Y— (73—
1675 NBKEOHED
EURIZ kB EA
ETETD
IRANDR (S
1678 )N DK B E
1218
1745 IDSAANMBA)INSATURESH
BA
1746 SabINI(FSUA) AT
i




TS0 (T AN AEDIERIT

O00[J-1.doc 09/04/13

1752 BETHHICLERR
HILN—=((2)T7)HBMER
1780 GEATAIILDRIZERERT &
FOERR
1785 H—OV (T R)BN—OV Dk
BlE#R
RILR(AZYT)BNRILAE i EF
1799 -
T2 R(TFVR)
NREHZLBIRA
1808 (RBAHE=T)a1—
RE—ALEE) ]
RERR
T)1—RE— (4%
1815 YR)MRIEEDE
BIZ%R
LRIV (TFUR)
1816-1819 MDD EIHT. R
D RENFHERR
1820 ITILATYR(TUOR—I)NERDUMEIERZRR
1820 ToR—=IV(TFVR)BToR—ILDEAEHRR
1820 EA (OS2 R)EHN—=IL (TS R)BREA S /\—)LD
ER(BUNERFRMEDHR)ZHR
FLRIL(TFTUR)
NILRILDAR
1823 (&5 -BBRFRBD
RigZ5Z250x)
EHRR
F—L(FAY) DA —LDERAZEH
1826 =
1831 T75T—AFVR) D775 T —0EB (BEHFED X
BDZEHR. OV TUOHOMEEITD
AV)—=(FA)MMNBECFEERR (AT V3 ADE
1832 N
1834 Loy @ 7))Ly DiEBEHR
1836 BT (AFVRA)NE =T )L Eth
i
1837 775_7‘-“—(«@'}1)75“%;%0)5&%
ERmEIRIB
1845 T75T—AXV )N IT7S5T—R
(BREAHR) REMHZEHER
T4 — (T2 R)
1849 MEEREEIZLD
FED A TE
1855 J—a— (ISR NEEREHER




O00[J-1.doc 09/04/13 3

1859 TS5oT (50 R)NEEhEHEA
1860 FILERY T (FAY) MFILERY T
DERZEHR
1864 vly_xrbz)b(»rﬂﬁ'_m)fﬁvaﬁz)bwﬁiitﬁﬁﬁ(%%ﬂa) .BHRDEEE
FE.NOEHKRTIZIE
1870 ANILLFRILY (FA V) D BHEDEREFHZEH
LA)—(F1R)
N FIRENFDE
1871 RO KFHEDER
EEHE(LA)—
#EL)
1875 A—L Y (A SUF) NI IRIIILOARER EREGHSTLRILOAKE
B
1875 H—AFYRBRH—HR(BERH (A—RIFHIZE
EUR)EHR BE{%)
IDYUHNARE
1879 RO ¥5 4 5
1882 IDYN(TAIA) M= a—3—DICERREEREED
ATV (T A
N EE—)—(THA
AR A7ILY
U= —DEER
FITO(ERDEE
1887 ERBHI—TILIEE
HELENWCEEEER
—>RITKE T
W!I ?2ZOFEAT
ILERBAA8E
ALY (RAY) 3
BENREHER
1887 — OB AT
BAA8E
1888 ANILY (RN MR ORIV FEL-BHIEDHFEEEZERTHER
1895 A—LoY (A5 NEEMAD B I FER (O—L YN EHE
1895 LURNT (RIS X REHKR
1897 H_\‘/*/(»_r#")x)bf%&%@ﬁ&’é
FERTHEER
1897 TILaA—=((R)T7) HEIREIE (A FVR-TZ M) 1T
1901 TILaA—=((R)T) HEIREIE (A F)R-TA)ARM) IZHKDI
1905 TA 2342 (FAY) W% EX M ERE R (RIB)
FTAV 234 (RAY) DA EFRREZH R (1R18)
1905 —BHEDREENFO_ES, IV -E—)—DEE., LEHEMN
ERBATBE




O00[J-1.doc 09/04/13 4

gogobbobobooogoobbobbbuoooobobboooooooooon
gitddddodouoouooououoouoooobooodddouoooooooon
goobbbobbodoooooouobbobbuoouuooooobooboobon
gogobbbobboooooobbobbooooobbobbbooooooboon
gogobbobboooooobon

g rboobooogobobbobbuodoooobobbbuooooooonoon
goobbbbbodoooobbbuoooooobbobbbuoogouboboon
gogooboooon

gddebbbhboooobobbbbuodooobbobbuouoooooboboon
gdbooogboooooobbobobobbbbbuoooooboboobbobbon
goobbbobbodggboogooguoobouoooooboobbobobob
gogobbobboooooobon

goobbobobboogogoobbobobboooobbobbuooooooooon
gdwBgoobobbooooooobbbbouoobbbuoooouboon
goobbbouooooobbobobbuoooooboobbbuoogouboboon
goobbbbuooogoobbobobbuoooobbobbbooogoouboboon
gogobobobboooooobbon

le0O U U OOOOODODOOOUOOOOObobb1e00 bbb uuoooon
goobbbobbooogoobszziobbudguuooogoooogoboon
goobbobobbouoooobobobbodooooobobobboad

gidmecodbbbbouodoooobbibmoobmoooobboid
gogobobbobobbobbogbbbboogboobbobbbuoogouboon
gdgooooobbbobbbuooooboboobbobbbouoogouboon
goobobbobboooooobbbbbtodog 40000 ggooooon
goobbbobbodoooobootes7rnboobouoooooboon
goobbbbbuoooooobbobbooooooobon

oo bonoounobobbooooooobbbobbbuoooobobobbbod
goobbbobobooodobbobbbugg 200bbbbbodoogouboon
gooooo

oo obooobuooooobobobmuooooooobbbboooooon



O00[7-1.doc 09/04/13 5

goobobbobobooogobogbboogobobobboobbuogouoboboon
goobobbobbodooooobbbbuooooobbbbbooooooobon
goobbbobbodoooobbbobboooooobobbbobobblienon
goobbbobbodgbouooogbobbobboogobobbobbooaobn
goobobbobbooooobbobbbuooooobbobbbouooooouboboon
goobbbobbodoooobbboooooobobbbouoogoouboon
googgoobbobbbuoooouobobobobbouoooooboobobon
goobbbbbodoooooboobbuoooobbobbbuoooouboboon
goobbbobbooogoobbobbbuooooobboobbbouogouboboon
goobobboboboogogoobbobobbuooooobobbbouooooouboon
goobbbobbouoobobbbdoooob R ObbObOOoo L, 0000
gggcbououooad

gogobbbobbodgogoobbobbbooooobobboboooooooon
goobbooobbbbbooooooboboooobboobobbobbooogn
goobbbbbodoooobbobbodoooobbbbooooobobon
goobbbobboooooobobbobbod 4 u0nnougogagouooon
goobobobobbodoooobobobobboooubbobbboooooouboboon
goooboboobodd

gooooooooobobbobbuodoooobbbse4abbggooooon
goobbbobbodoooobbobobbodmuouooooobobooo bbon
gogobobiobobboooobobbbbooogobbbboooooouboboon
goobbbobbodoooobbbobood booooooobbobb HOODD
goooobbbobbuodoooooobbboboboBsooobbbbbodg E
ooooobooboboooboobooboobooboobD@ED EbOboDbO
DUOO@EDO H, OODLUO BpbOOobOoboooobooboboboboboooo
gooboobobbbobbbodooooobobbobboduooooobobobobn
goobbbbbodoooooboobbobbudoooooooooouboboon
goobobbobbobobobbbooooobobboobbobbbuoogoouboboon
gooogobobbbobbbuooooobbobbodoooooboobboon
ggoodgbbobbogoobooobobboobbbbbuoooooubobon
gogobobbobbooogobbobbbuooooobobobbbooooouoboboon
gogbobbobbouoooobbbobbboooooomboobbodgod 1888
goobobbbooooooobon

souudogggobobobouooooobobobbossouugoagon
gobbobogubboooobboooouobboooouobobbooogaon



O00[7-1.doc 09/04/13 6

goobbbobogissiunuuggogobobouooooobboooouboon
goobbbobbodoooobbbbuoooooobbobbbooooooobon
goobbbobobuoooooobbobbboooooooboboobbood

1888 DU obobobbbbobboboooooobbbbbboobbn
goobobbouooggobbobbbuoooobbobbbooooouboon
goobbbbbougooobobbobboooooobboboad

goobbbobbodooggisy oo gogooboo-ogooooboon
goobbboog oo b-ooogubboobbouooooouboboon
gooobobobodd

gogobboobbbbobobbbobbbbbtodgoooooooooooo
goobbbodoooobbbbbuodooooobobobbboogoooobooo
goobbbbouooggobbobbbuooooobobbbouoooouboboon
gogobbobboooooon



O00[j-1.doc 09/04/13 7

goaoaoooaon

D00o00o0o0oooon S
ﬁng:ZQ:”me/ oo Qc]

olG/ |

plc/m?]
gboboboQ,ubobooouo,uoonon)
F QleA [N] Q1 r Q.
7.0 -0 S S >
r
goood
F=QE, E= QJZ[N/q
Are,r

00000000000
_ 2. .Jwvi/ _J/  _C/ _F
D=¢E, £0Cm?.C/INO = Nnﬁ‘/@?m‘/ém‘/Q

ERERN
§CE-dl=O gbogobooboobbo-boobooobo

goooood
E=-gradV,  Potentid:vV [V]

00ooooooO
B B B
LﬁLdzL—qudh{;dV:wfVB V]

00000000000000@O0000000)
ﬁyds:Zma:ﬂme/ M [Wb], m[Wb/m?], B[Wb/n’]

goobobobbooooooobon

oMo g [N]
Az p v

g

M, .
F=M,H, H:Mjar[yMJ



O00[7-1.doc 09/04/13 8

gogoobobbodd

bty vy ]

00000000000000
fH-dI=% I, =[i-ds

gooobobobodd

guoooboogogad




O00[7-1.doc 09/04/13 9

********************[][]**********************

gobbbboduoooobbbobooooobobb pO0O0ODLOODDOOOO0OOOn

d . .
<3 Y H dH, :—dl ISIr;@
) 4 v
N
e ~/tan @ =d
dl J .
' . rsné =d
I

’

— ] 2
dﬁz{ dcosé?}da:sn 6 + cos’ 0 d 40

_ — d-df =—;
sn@ sin“@ sn“ @

_lsing d 4o I'sind

dH = 2 ) =
A ¢ sin“ @ 4 d

61 o1l Sin@ |
H :J‘gz dH =J'62 g 9= 7 [cos@, — cosé, |

0ooooooooo 6,—6, 6,—0, H®:4I—d[1—cos¢9]
T

00

kkhkkkkhhkkkhhkhkkhhkhkkhhhkkhhhkkhhhkkhkhhkhkhhkhkkhhkhkkhhkhkkhhkhkkhhkhkkhhkhkkhkhkkhkhkkhkkkk*x*%x



000 [7-1.doc 09/04/13 10

OO MaxwellOODODO

goooon

***********************[]D D D D D []********************

gobobbooooooobbbubooobobobbuooooobbogoo
gobobbudgoouobbuoooobobbbuoooobobobbooaoa

10\6 ﬁ 0000000

j;H-dl:I

| A~
H H Z%A m]

— >

fH-di=|
- s w=0 ]

goobbbobboooooobbobuobobbbbodoooonooooboboon
gogoobobbodd

0000 H:47|[—d(1—0050)¢3 [%]

gobobboooooobobuogoooobobbuouooooo
gobobbgooooobobogooooobod
gobobbogoooooobuoogoooo
goddooboooobobooobbuobbbobobbuooooobbouoo
gobobboooooogobbby--guuobobobouooooobbuogoo
gobobbodooooobbuoooooobood

kkhkhkkkhkhkkkhhkkhkkhhhkkhhhkhhhkhhhkhhhkhkhhkhkhhkhkhhkhkhhkhkhhkhkhhhkhdhhkhdhhkhkkkd,xx%%x



000[7-1.doc 09/04/13 11

e LU QUOU

guddddodooouoouououououoooooooiddoooooooooon
goobbbobbooooooobbbobbboooooobobbboooouboon

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDI(t):—%ﬂﬂ

000000000000000 1@+ a’;f) 00000
ds
|(t)=)EJ€Si-ds

ap(t) =iﬁ;D-dS —> S
ot ot

Dmmmﬁ ds+ﬁ—ds o0ooO f

I
S E)t
DDDDDDDDDSDDDCDDDDDDDDDSl,SZDDDDDDDD

I (150 s IT, (157 e -0

cubboooubbooubbboououbbboooouobobbooogoon
gbobosboboboobooooooboboobes(@uoboboboboboonog

D)DDDDDDSDDDDDDDDDDDDDDDDdS'=—dSDDDDDDDD

L5 =IL 15 ) o

DDDD]+%—?DDDDD”(1+8—?j dSOD 0000000000 0ooobooo

DDDDDDDDDDD1DDDDDDDDDDDDDDDDDDDD1+aa—DDDD

gobggoiggoobgoouobobgooobb oo uouooobbouo
goboobbogoooooobod



O00[J-1.doc 09/04/13

obobobodbboobbuodboobobodb -obbodboabobd
obobboooooooobbobbooooogn

0000000000000
H, ='—(1—cose)='—><§ 0o
Arrd 2rd S

guoooobogogd

.
’
a7,
1\
| D
1
1
I
1
1
1
1

—

ggoooboobbooooooobobobobboogo

DDDDDDDDDDDDDDDD:ﬁﬂm:”r®+jﬂgﬁ
C S Sﬂ
dD
—.dsooQ
0000000000QD/OO0O0~ODOO
t d
ty=[ 1dt, —Q=1(t
Q=] 1®d, Q=1
S
0000000000 pO00O00OOODO0O
E=f’L2' =§L2
Are, p ar p
00SO000000000000
S S
IJ‘SD'dS:ﬁSD‘dSXEZQXE
z S= 4m?
dS = 2rasin@dadd
oooo:
S = J':Zzzaz sing do = 2m?*[- cose]‘z
_ 2 o

y g

12

gogbogoogooobobogobao
gogbogoogooobobogobao
gogbogoogooobobogobao



000 [7-1.doc 09/04/13 13

S_ 1 ~x 27a°[1- cos@] = 1= cosd
S 4dma
O0SO00o0oooooooooog
g”D-dS:iQxizl><§=1_C°S‘9|
dt-’s dt S S 2

O006=x2000S00000000000000O040000

goog
gogooboobooosugobobbbddoooobboboooouobobooon
gooobd

. dD
fr-a - (o [ -

27de¢ :i Ql—cose :d_Ql—0059: | 1-cosé
dt 2 dt 2 2

1  1-cosé I

H, = N =
2z d 2 Az d
goooogooo s-suyoooouooyyoooooooogouooggg

. d
a2 s

(1-cos6)

|
g

d d S-S 1-cos@
=l+—|[D-dS=1-—0Qx =1-11-
dtHS—s' dtQ S ( 2 j H
_ 1(1-cos6) sSN
2 i
27 aH, - | (1- cos®)
2
I -
H, :%(1—0059) . i+iy 000

gobobbboooooooobbogooooon
gobobboooooobbbgooooobobbboooooobbogoo
goooo

§H~dl:27zd H¢:m
_ 1(1-cos®)
Hy == /] cooooooooooooooooooo



O00[7-1.doc 09/04/13 14

goaoaoooaon
goobbbobboooooobbobboooooob=0b0oo

Q

| |/s[AIm?] =299
S dt

d d
=—(Q/S)=—D
dt(Q ) dt

DOo000O0O000O00O0OOoO
o 0000000000000 0000S0000000000000000000
0000000000000000000000000000000000
0000000000000000
00000000000000000000000

hi%D nooooo |am?] (=0o0000000)

goggobbobobbodogobobboodooooobooyboooooooooon

gggoboboboooooooboon
goon
gogoooo

§H-m=jL@+uyds:”st+§ﬂguds

@)

@)

o



000 [7-1.doc 09/04/13 15

)
@ bbb ggobbbboooooon ’

000000000000 DO00 O (James Clerk Maxwell, 0O 0O 0O 0O, 18310 1879)00
18650 U U U O 0O 0O O (displacement current) ] J U 0 0 000000 OOOOOO0O
0000000000000 0O (ElectricityandMagnetismO O 00000 O0O0O00OO0O
ooooooboooooooobobobbboooooobbboooooooooo

goggobobobobboodoooobbobboooooobbooboooooon

ooooooooooood )

000000000000 Oo0od god
000000000000 a
dB §E-d1:——jjB-ds
c dt s

VxH:i §CH-dl=jjsi-dS+@

V-D=pronor ﬁSD'dSZJ.J.LpdVD HRERE
vV-B=0 f{B-ds =0

o James Clerk Maxwell, “A Dynamical Theory of the Electromagnetic Field,” Philosophical
Transactions of the Royal Society of London, vol.155, pp.459-512, 1865. (Maxwell O O [
oono)

o J.C. Maxwell, Treatise on Electricity and Magnetism, Vol.1, Dover Pubns, 1979. (O O O
000 Maxwel OO O0O0O)

o J.C. Maxwell, Treatise on Electricity and Magnetism, Vol.2, Dover Pubns, 1979. (O O O
000 Maxwel OO O0O0O)

obob0ob0obOobOOobO0obooboOooboboboDooDooo0ob0O0 Maxwel OO O
gdzbboddooooboobbbogooouobbobobbooogouboon
gogodgoboobobo3bboouoogoobooobbbuooodbocggbnbb
oboboboboboobooooboboboboboD MaxwelODODOODOODODO
gdoboogobbobbooooogobobobobouoobobbbooboobn
O000O0000b0obOO0ob0bO0bU0bDU0obOobDOcienceg D0 oDoonoonoog
goggbobbobbtbdgouoooboboobbudooooobooboooooon
gogobbbobboodgooobobobboooobbobbbuoooouboboon
0000000000000 U0UUouUUUggd(Henrich Rudolph Hertz, 00O O,
1857-1894)0 0001888 0000000000 oboboboboooonoo
gobbobodguobboooobbooooubobbooooubobbooooon
ggoobobbodad




000 [7-1.doc 09/04/13 16

e O OOODONO

goaoaoooaon

F=I1dIxB IdlL/B
gdn

ogooboooooboboboboooooMOOooooMOBODOOO a1 dHO
gooboobood

MZiei”/%®mI
_ldixr

r M dH
B At 12

gogoooggoodn
Idlxr

47 r?
gogoooggogdn
_ldix(-r)

Arr?
gdooooooooogooood
M(-F)u —Mr
Arur®  Arr?
gogogogno

F'=MdH = M

F=-F M

B=

F:(MUX[_NEJ:ImxB <0.0.0>
Arr

0000 eC000000n

F=evxB
J_G—>0 !
«— F,=11xB=qv|-| ;xB=gl vxB
1m | |V|

m

F=F,/(lg)xe=evxB

E=F/le=vxB



000[7-1.doc 09/04/13 17

gaoooboooooboboooooboo

E=vxB
abO00 | Wb | c
00000OxO $ i
AN
B
y= X v a d
at

O0o0oo0oooooOn
®(wb)=B-S = Bix
O00ooo0o0o0ooooooooo
§E-d€:j:E-d€+J':+J'cd+J‘: :j:—deéz—va

goooobod

d dx
Lo=BZ=\Bl
dt dt ds

00O0O00O0000O000oon
d d
Ed=-"ao=-L[B-ds
J dt - dts D ‘”
000000000000 “'

d
§E-dl=—aj3-ds

e Maxwell U O OODOOOODO
gooooo

fip-ds=x.0=[]], »ov

goooboboboboodd

ﬁSSB-dS=o
ooooooo /
§CH-d1:”S(i+id)-ds:jjsi-ds+%jjsl)-ds
o0oooooo

d
§CE-dl=—a”SB-dS —

ooood
D=¢E
B=uH



