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A2 24
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H7|3xtel Aztat MLl vV ="00 xpy|waxte| ME KE9l: A="T"00 17| M £2 9l hEQ| RHE, pi
2| o= e EXtEo|ct
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@ 2 §HXIZ a7t SIS K743 RHUE m = a2n7t a20] B2 HXIDE, A =170 = ot
Zot3ict - 2 Mgolch,

@ & HHst Ato| 72| g7t B7tstE HI|W IR BHE p = gd7t FHRIDE V=""0c shi| Z7tsict -
g2 4golct,

@ A="""0001 M A OiEe| EXHE MOl HEISIAE, U7t S7I5HR A0| 37| = BIBICL » 82
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ZZICL V= KT E0| 2201 0] B[St 1, A= FXFE0| 2X10f| 0] FH|Zetit= X X0 £
2 SOtX| Q0L BILf, EEoh =Xt BRI ET AHKX|H (St 2t H2| S7F, RX HIXIE B2 el - ktel 25
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2 10. #1M(source)0| = (p, =/ = 0) P& A KRB MMSH= MHMHEAITL E = Fycos(wt — kz)a,
[V/m]°' [[I.I A|HEXHA| F} [A/Im]E? (II:_l' we 7_||'-’|<-I[I‘-¢-, k= 1} ¢(Wave number), (= x-"I-IE'é'I-UéE’ jE
MRLE, Loz Kte32te| EXI20|C})

@ Eouoiwcos(wt — kz)a,
@ Eo™sin(wt — kz)a,
@ Eopegsin(wt — kz)a;

@ Eg “"w HY cos(wt — kz)a,

£ ZIE

AATL uAn_(pv—J 0)_?_
HAZEEH AH XA E L

e

>
10
Ok
N
=2
>

2
[>
N
ox
03'_
01>|
=2
i1}
i)
§
rul_o
=)
00
St
¥
2
rA
>
rg

g | MRUEQ HHHSIU =Tt BE 00|Ct MAIE E = Fycos(wt — kz)ay
E x4 2O IIXH 24O = TIHst= WHIMO|CH Lo XHFa7te| EXH20]LCE

Argsr A
X2 ZHof| M Ti2{cf|o| A2 V x E = —q gom. S 2AM XL IS FlSsts WOl
LSALHAE n=/lo/eg =5-0|0 0= FAH|} XtA| ZIZ2| H| Eo/Ho2t 2L}

A= xA 20 QI 1 70|t O ESID 2 3| M2 MEHE MIHSIH VX E = aE"ayE* =L

Ex = Egcos(wt — kz)5 z2 0|2 rm % = Eoksin(wt — kz)0|B2 V x E = Eoksin(wt — kz)a,,OICt.
0| mh2{ci|o] HAofl CHYBHH —pip2 = Eoksin(wt — kz)a,0l22 # = _EKgin(wt — kz)a, 7t EICt,
UG A|7Hol| CHB &SI H = E°if, os(wt — kz)ay S H=rt MHEYULHA = ow/k S 0| 23|

Ho = Eo/n = Eok/(Uow) 2 T8 Z+2 Zat7t LI, FIeEk0]| +20|1 ay X a, = a,0| 22 X}A| geko|
ay2te AT s EelEICt,

# NoteBase



2017

st .
of

JIEOX ST - BRY/A7H/TF - HIIRD

ud
B

b

M=

Ct. FEOICt
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= YR/

ay:

cos(wt — kz)

_k_
How
@ Eg™sin(wt — kz)ay: 4

® Eo

F4= = TAFRIO| OfL

oFLCt.

ofLt.

TARQI, Wek2 &, 0]0{0F

a

k cos(wt — kz2)

oW

@ Eo-

TZS YLHAZ LE=

A7t ay, DHLSH0| +7& o XHA| L&

oll, XtA| T =2 HA

How/k 2t 3 A k/(Uow)E E2S5H7| 7|2

OSAT|EA N
do|lE2= A

ay X ay

tot7| &t otz 2 ™ A&k 1-g oM

o B |

—

=3t

kf(How)7} =|O{0F SFLY,

A
SPYY

= ne

A
n

= %tz

(=1
=

F

HIS
o o

SIXI2 2 a, 7t E|0fof sH=C,

4

KO0

Hr

{0
100

mjn

=

F

7t +z

o

CHA| LI O] | Tt

Hoted

0|22 MA|I7t a,0|11 +z2 %

ax X ay=a

O = XA ks Fettt.

~
Al

ko| 9|

SFLY.

How/k 2 Lt 2t & Eok/(How) 2 HE|

AZTES THSUT|EHA 0

V Hol€g = How/k Ol O|= TA |2 XpA| TIZ S| H| Eo/Ho

Im|EHA= =

o
[==]

tof Al G| S

oF ZCh H AL XHA|
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2 11. Xt BZOM A2t AlHXA O LSt MHOZ g 27
@ M4UE2| A7t 3t 2Do| Eteli= [A/m>]o|Ch.
@ AlHEA|9 Al SR oR M2 DRtsich
@ XiAI7H AlZbol| ket et QS - = oOICt.
@ FA7L AlZbol what st QS W §E . gf = 0Ol EICk.

He 3y
&H| ZQIE
KRB ZH0l| A Al A2 AIHXIAIS XIEisHe BA Y B Al YENES FH2ts| OH=X|S 2Lt E3] Az
k2t Hsts Zolat s = oI XS] HEshe 24l (RE71 &l Wato] 00|ats )3, 23|12 AlZho| et #3}7)|
T 20l A ZISIX| | == A (Aol Mt MRfsts TAlo] HIZE 20| 002 )2 T8O} $Ht.
Al Il
AHRB 70N HAY SHAL 33 2Tt 7R A K7 Al v. § = 02 A7IEH 217t ERfSHR| gb=rts
7S LIEHHDY, IR BZIME B = LoHOIDR 7. ff = 0= S MZIBICE O] REA 7} A Zho| et i3S
HSIX| QS B 10| S MJsts S Ao|ct. whe T2{E|0] €A v x E = —2B0f| ut2 @ xj40] AlZtof
et e of MAs HZME ahet 8™ 422 JHRIA 2o $E - df = —228 = 00| EICt ESH HAUEZO| A2t
Bog D HOHBUT 2 HRUTC 22 The| [A/m?]Z JHXIT, AT 9 A QT2 2}
m2ici|o] Aol ojs M2 ZetElof ol SYHY 4 gict
Mz sy
DX HEUTO| A7 i3te D= HIMRUZZN £Hel [A/m?Jolch [A/mPle MU Eo| A|Zt
HolB0|Lt CH2 22|2k2| Th9l0]X] 0] #stge| Ete|7t ot a2 S2l HEo|ch » SHEE BHE B
[A/m?]o|ct,
@ X. YHZ-HAY HE T} Th2{co] Yo Qs AlHEAL AXAIE MEE RESHH B E|0f lonz
SYUNOE BRICHs MY EFCL - SHHE EHS AN} Al A2 Hete|of QlCto|ct,
® 0. MRBZIMN v. = 02 A7IHIXT} QL 1A XP7| HEOI A LE2 BAIA 2, XEA|7} Al Zto]
ket Hatsts 2 oou5 S RBHC,
@ X. TH2{ci|o] X0l o8 FA|2t ZetE lxrAm Alztoll et #ststet §E - df = 2202 Yeroz 00|

# NoteBase



JEOX HET - IRH/TN/TF - WK% - 2017

QE TIQIE

DS HAMFUEO| tho|S MFUEO| £he| [A/m?]7} obLl CHE BH9IZ 112431 7| 4k @ HA|2t K7
AlZhol| et et m M2 SZ0[2t1 20l5t7| 2L MM 2E A YA O 2 A5HA ZRE0 AULE @=
HHAOIMN MBSt §E - di = 08 AHFAO| = OHE M8t A4E SUsts SHo|C

CHA| LEH O] A| ThEt

MXIO| 'S, 'PRSICH 2R EHO| LIQE ABTALL AP ZEE0f YCHs HS BIX HERIC

_l

$E - di = 002 40| L2 0|240] HH Aol Aat MRSt ZAQIXI, AIMKIATL Zxfste Aol M=
MYBICID FHSHEXIS SHoIBtCh y. [ = o 20| Zratol] B3t A2 A7 #3} of 2o} DRHStH B4t
MYste F5AUS Jlodstct

ot7| ZQIE

IRA R Al y. § = o (F= XRBLOIAM v. = 0)2 AlZtoll B7iIgio] 4+ M2istch. aido] )
V x E = 280 o[s} Xt50| #1313 §E - o = 00|C. HATRUE Do| choj= MR AT} 2+ [A/m?]o|C
AZA|} AR M2 S0 ofLiat Zgfelo] YU,
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= 12, O3} Zro| 242} MM N3} NLE IHK = HYI|7L EX/SICE o] & X el HetI | B2, 7ot At
X

a =1
13 Z0l Z835= K2 FIME (R1)err 2he BAIAM2? (B i1 (1), 2(0)E BR, va(t), va(O)E MY, RiE

@ (R1)esf = (%)2RL
@ (R1)eff = (x—i)zRL
® (R1)eff = x—;RL
@ (R)efs = %RL

M1
EX Z2IE
O &Ml HA 0| A 2xHE RHX S RLO| 1A% (A E) M= O gto] M= 2hitE[0] 2O|=X], &
fE FotXE(gAL AT|EA) (R1)effS HMH| N1, N22 E3St= EX|0|Ch M- MR HMH| #AS
Feho| Mol & H Solikl= S (HEel E)= Azl X| §b= 20| HHO[CH
=1 de
o= S, Nl, 2X :’ln_'lt‘)lk-f

= o |
O|AXOI EHRET (O M A v1(t)/v2(t) = N1/N2. MF BA|(HMH EE, Fvlil=v2 i222H):il(t)/i2(t) =
N2/N1. 58} ZHAL: v2(t) = RL * i2(t).
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pl
rx
i
(1}

QE HHYL 1AI50A = _;b. Cf ME0| HIO|DE (R)err = 00|t FQIH| vy = g2v 9t HEH|

. . | w V.

i =S ST (Ra)err = = (3t ) 227 EICE 017N vafiz = RiOIZE (R)err = (it )?RLOl
MYBITE 5 2412 ot gL 4MH|°| HSeHE 16502 BHALEIH, oo KIF ot Hl= HtEA| (HelZ
HAZ)/(S815 B AZ) 2l N1/N27 E[ofof Bt

Mx| gt

@ (R1)eff=(N1/N2)"2 RL: AlAt 2 1p H2ts| UKL £HHE)

B (Y
@ (R1)eff=(N2/N1)A2 RL: ®|Z ¢te| 2Xt- 22 E HH2 FE 2 ZH0|Ct O A| E[H N10| N2ELCH HA
1XHE HMO| O U2 528 HAT(N1I>N2, 2t Hich) Aol 2 X E0| 232 ZotX|= & 22[FHo=2
HEA} QI HAOf BESkO| FHFPICH HA.

@ (R1)eff=(N1/N2) RL: M|Z0| OtL|2} 1x}AIO 2 £[0f QUC}, BhAf QIE|EHA = 2 ME| 9| HiZof H2st22
HA.

@ (R1)eff = (N2/N1) RL: Mi& &k i1 H|E & F|HH FEHo|Ct HA.

=

Y 2ot daes MY NI/N2E U2 MSoi MgH|of| M85t At 228 titz &

EESHTQ 2HA| AT 22| 1 M SO Sthhs AMA S B4 1XHA 2 2 Hoh=E 22 ATHB), @). BHAL
x & s

YU|HA = ehed TS HM /RS 22 ®&0| ot ol &

BHQET| HhAF I HA 2H|= M| (vl/v2 = N1/N2)2F HFH|(i1/i2 = N2/N1)E 22 M2 Mo| 10,
TOLURA} Sh= Z(1xHE) e HYS HRE Liws AR AT ol 45 5 = AL 2= &Y

ot7| IOIE
1IXFS0IM 2 QB XY (R1)eff = (N1/N2)A2 RL, BHHEZ 2XFS0 M 1XFS KEHE 2 nfj= (R2)eff = (N2/N1)
RIME 2 'HE ZAMSE ZX0, PHE A4S 220" S0 MSet 7l SiS o Sttt
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2 14. M8, SutM ot # & M(linear homogeneous isotropic) 2Z0|A =HE0| 5[S/m]o|11
H|RXE0| £-0|C}. FHt 1[GHZz]0|A o] EE 0| CHsl M=MF T (conduction current density)2|
7|2t HRMFUE (displacement current density)2| 37|7t ZCt. 0] 2R HIRHE27? (L,

€0 = 55= X 107°[F/m]o|C})

@1
@18
® 30
@ 90
Hehad
=N ZoIE

=1 Ha|
=HE 0 =5[S/m], £04 f= 1[GHz] = 10°[Hz], &0 = 53, X 107°[F/m]O|C}, MEMFYZO| 7|2}
HYIMBUEO| 7|7t ZChe X240 FON Y1, Pot= ZH2 HIRHEE £0|LCt,

AEE IS4
MEMIUC L J =0F0|1, HIAMFIULO| ATJ|= Jy = WEE (07|M € = Ep&r, w = 2nf)O|C}. & 7|7}
ZCH= T OF = weoe E, & & = 27+ MBI},

-

A& 2hd

ZFMp= w = 2nf = 21 x 10°0|Cf. 0| S 0| 83l WeeE A|LHoHH
Weo=2m x 10° X = x 107° = 2 = L 0| ElC}. 2t H|RHE
ZICh

rlo

M
Il
E
Il
[
Il
wu
X
=
o]
Il
(e}
o

o

MX| Bt
@ 1: & = 10|H wegE, = 50| £|0] g = 5 37|7} WX| =L} X

@) 18: WELS| W40l 182 L) R O R X248t A2, 0= WHsX| gkot 521 Z4o|L. X

(3 30: Al 2PHOf| M miLt 109 X[~ HR FEIME W L2 = U= URE, 0/(wep) = 901 K| §h=Ct. X
@90: £, =0/(Wey) =5 X 18 =900 A4t A1

0
0
Jtok
ot
ne
>
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OFsHOF SICF 2rr x 1092 &=
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Ha[BC}, €07t g5 X 107° HENZ FO|X|H 2nf ot B

2 CF2A

[ LA

= It

— HA

o SHA 0 = WeoE 2 AlZ M|
=

i m7F AHE|

né=2xc IE&ET“E'ES% HQIMRULO| 37| H| S LIEHH, =

41,
= 0|89

S W 17k AHEEE A E
O| L2, T3t %
sfstel 180]2ts Qg

MEMEY e}
| Lt= &= RUCt.

=2 =9 =

£0
i AlAHS Eteototot,

A7t E&CH tan6 =1
2HElE HEX AL ERIOZ 7|l =Lt
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2 15. M¥, S4Mat FEM(linear homogeneous isotropic) XHH[0f| st MHO = ZX| o2 2 2?
(Eh, XmE XI8IE, Ho= RER37te| EXHE, UrE HIEXLE, y=2 I8}, g RAUE, j, & SutHstol ofst
HAHHRUE, .= XHst0l st MIHHFUE0|CH)
O XtetE 1 H|E X2 0| 4f~0|LC}.
@v-M=0
@ Jp = IJrjf
® M= 1+xm)u =
et 3
£H Z2IE
M, #&, S944(linear homogeneous isotropic) XHIH|Of| A XtatE Xm, HIEXFE Ur, Xt3t v, RISEE
B, SEIHMBUET J,, AARHIUET J; Af0[2] A AIS Hets| REE 4 UEXE B0t U MX| 25
ZEI|0lE IS ZA0|22, 7|12 HO|A(B = Uug(H + M), M = XmH, Jo =V X M, Jr=V x H)0IM ZF

Pe
r

e

)%

o E - SYE AEHO|ZZ Xm2t Uy = 1 + Xm2 ?IX|oF Yol F2tet &h0ICt, 7|2 2AA 2 Ch3 2t

W my rx
iul

= lo(H + M) = o, H, M = xmH
ESHAP | &L oMo 2R KEM I UL XIRMFIYUEIL M| EICE
Job=VxM, Ji=VxH

>
ol
ot
ORI
1=

V-B =00 g Moz 7. g=_v MOlEIEr O|E M = y,,HOll CHBHH . ol 242 78 4 ULt
HMBUE BHE J, =V XM = Ym(V X H) = Y/ 2 AIMEIT r

Aok 2hY
@® Xm, Mr& 8- 7 & - SO Holof ofsl @Ko 2AIgl0] LH Tt A==0|LCt.
@v-B=0MMV.-H=-vV-MOIZ,M=y,HOIE2V-M = ¥,,V-H = —X,,V - MOIC}. H2[5}H

(1 +Ym)V-M=00l11+Xm=H #0022 §.pn =00l g4 Lt}

® J, =V XM=V X (XmH) = Xm(V X H) = XJ:OICk Al%E Ur0] OLLI2} XmO|H, 4y = 1 + XmO| 22
Xm # Hr(Et Xm = 091 XkS.27¢ H|2])0|L}. [qaw Jiy = rj,,tg o||:}

@ B = o, H = !Jo(l+)(m)H01|k|H_ __B 0|1, M=ymH

-

BO|ZE 0 4|2 Mgt}

Ho (1+X ) (1+X )Mo
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Mx| et

@ X2HE T HIEXH0| A40|Ct— 0, MY - A - Sub4 XAl Fo| XMI7H Xk H-0] 91X - 20|
D23t 44 oln|tct

@G-M=0—>0,V-B=0%M=x,HEFE &4 REE|= Zato|ch,

® Jip = Hifr = X, BHHE BAE i, = x,)/OICH A7} r0] OFLIEL XmO| 22 E2I EHO|C,
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