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8.1 fenr

A 4 | g W@ @ fo T o) gt 8 Sco= il @ 91 < UNE! ar
TER TH-FW R FIH T 961 STRGG H3d 1 38k AR, 799 6 7 &1 98 <@
9o € o Tma o Tt uRkedeiier et & faga & Sca=1 il 81 Ry, I U
faetm oft g 22 0 wmg o Wy uRafid g gen fogd & gawt & & S
FX B2 S etk Hea el (1831-1879) 3 IE deh Wqd fohan foh areaa o wwn
& eIl 1 7 el e[ o oRA WHA o el uReadaeiiel TR &5 off gasig &
I BT B GHF o T UREdeie o) ° 9 Heies o 9l R fag w
Tehig &5 T HH & foau UER 1 Fam o g9e, Heged &1 eaE 3 fem
et Teh ST i 3R T 39 ST hl L i oF [T I T SAfaRaa &
o AT @1 gea fean foeet i fomemm o AW )

I o a Jasia &l qen 3ok Hiai—sTay & gR-5 ! diHfad &,
THIHT T Teh G G haTl 37 ikl i Hedaet THishiol hed 21 ARt
F T A (1AA 4) IR e o @ A g0 fae@-gashed & Tt SERea
i w1 o w9 W o i

Hogdel o GHIHOT § S defl Fod Aoyl Jrifed deagasa ol o
sAfee B & S sfaler o Hulia 999 & 91 9<ed (3fta) fagda e et
&5 | Hordael o THIHTON o STTER, § a7 bl =Tel, WehTeiid HIae gRI HIed qehtsr
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3 o @ 0%
AT A

F T (3 x10° m/s) F AT SR B 21 IEY BH T
el foeeh W U o wehTel U e a9 €1 59 R,
Herderel o 1 J fargd, Tehedl W WehT¥l oh &1 shi Wehichd T
f&am 1885 H, To51 7 WA N SgAgIhE TN o A H
¥ foha| AR TS o1 STfashdietl 7 FTHEA, Sk qehh!
ST § R o & § S hifd i, SHoh TS BH YA 8

Y 3 H, Ygl BH fourm ¥ i e7avaehdl Ud SUh
fomE % fa § = O R W g o W
foreromeaen T Tqa 1| SRIAgaehd U 1 G JURH, S
T feRtont (AR ~ 10712 m) W < e @ (s ~10° m)
T el ©, Sk Tood | ==l i ST

8.2 fawemu_ &mr

AT 4 | &H W Toh & Toh T o 10 =R @R U gahia
&7 SO Hdl 1 Hogad A swien o e gnfa & fow =7
v ¢ o aftadaefiar fagd & off gaaa &9 3= w1 I8
HTE Sgd B Hewd w1 ®, i e e @, ma o, w5
TRl o fafd off o= |l Seagesa o o e i
A Il 2

& 3 % fou f TREdeie fER A R TR g
&5 o IIWA 1 HROT S &1 EU B fohddl et o steem
1 g R foar Y R Guisr o arex foRdt fag ® gaw
&3 1 H o fau tfigerR o uftgea fam (s 4)

$B.dl =41, 1 (1) (8.1)

T YA HI

[fo1 8.1(a)] ¥ Tk HITR @i HeIfsl C <91 T & S T
T gy o1 9 © Ty gw o i giad=eiiel 9 i (¢) genfed
B W} MY, YR e Gl o @l & o feer R foig
S % P W geshig & T w1 39 fau, &w - e w1
THAS IR U o & TRt de1 URIETE! ar a1 e & oeea
2 IR forgent ohg 9R & SW T[99 8.1(a) 11 TAMEf & 1R
W TH HE Tohd & foh GaRTT &7 i fKen gOER v # iy
o Y ® SR o7 o Wedsh g R gHeR! TR0 THH Bl 39
HRO1, A & % URA B ® Al Wil (8.1) 1 A9 Ual
B(2x0) ®l

B(2rr) = p,i (1) 8.2)

319 Tl IRE el T o Hae W faeR #ifu) a8 ue %
HR T Tk G & S O BT hel off 1 =t & [F8.1(b)] W
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FaiA C, GTWTIH
qfigey &1 9r 7 forey
T o WY gREdeid
o i (1) TaTEd & @ R
qd, (a) W r o= =1
9 < T E S Y W
ﬁu—crp%rgwgaaﬁam
mwmmmw
2; (b )nqas‘aamr{
Wasﬁ?ﬁﬂs%m
s o 37T 3HRT Wil
aﬁaﬁaugara“r%’@
()nwwmw
fm 2 (o) & (feftra =1
mﬁ)wmw
Tt T #, JATRR
fwmﬁq%@wa
JATRR deit S G i
wid & W # AR
T wiel o 9 T
T faga &= gwid 2
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THHT qell HfEt ot <Al el o e | ® SR U He S afi[ guer o 2
T T wag (famr gapd o) Refth sfe@ & emr 1 @ [ 8.1(0)]1 @9
el Al UEt wael o fou UfeR w1 fem e W, 8 O € for weter (8.1)
% 9T TR T A A TET aeId § W AL S H WA I T oy, (6), AR o
8.1(b) W (c) # =¥t TE el © i ¥ TE TSRl 1 T, THNI GEAT Teh
ferie ey | S €1 ok WehR W AT Y o1 g P W gk id &5 §; g YehR oAl
X A P W ga &5 Y Bl B it 78 feriensrd guR g @] fehw e fwr
o uftgeiia o o FROT o9 BT €1 39 frem o Heem: #E U g T ¥ g
T3 I8 U3 UHT T =1feC & =R &0 fhdt ot Tde o1 STan & f9g P R gaai™
&3 &1 U 9F W @l

Ifz &0 fo 8.1(c) I wAMYd® W a1 ® G U< H1 STIAM AT S Hehel B
F GAIRE HT @il o 9w Hag S W el g8 fhdl T % w9 A uRad @
@1 81 ST 7T, areqd | ek o fagd & 95 @1 71 AfE Gl w1 wiel 6 e
AT TS 30 R FA O Q B @ el o ol forR[d & E w1 G (Q/A) /e, Bl
2 [3fan Tt (2.41)]1 98 &5 T3 8.1(c) 1 Hae S o oiaed Bl ¢1 THH
TR G 1 Wi % 8w A R G @l § W gk a8 YA 8 S 2l
Ty, e S W ToRA a1l fagd Fored, TeE o 199 o S § el @

¢E=|E|A=LQA=Q

& A &

(8.3)

e AR G &1 Wil W ey Q UHF % Wiy ufEfdd B dl 98l T U™
= (dQ/dt) BN sHfeTT eI (8.3) §

do, _d(9)|_14d9
dt dtlg, ) &g dt

g fifée otar 2 fo tftmr & fm o 9fa o fog,

Eo(diE)=i (8.4)

TET TR o aRmelia fam 1 g2 e U 1 A 7 fRe of waw 9 e
=T g Afed et & H, £, 7O Toe[d were oh qiekid i <X SIS al 8H YRR
o gRuef™ Fam 1 W S Fehd &1 a9 Gt Tdel o fau e 1 /e e
BN e el W ot YRR 1 g=iierd 99 o R B % Ui 91 | Sl fawmfa
T ATt fog P, B 1 WM YRR & SR 9% SHh! UM HIH ok A gH hIe
ot Te ol @il & 9l TRl fag P B %1 WM 9€ e S ik 3ok 3T fag
M R g1 =1feT [fox 8.1(a) 1 STEH o YaTg oF ROl Aleiehl | S R Yafed gt
2 SH T R el Sl ¢ HHiRl (8.4) N oMK UN Wk e g @1 S
Rerdetier T & (o fergdia faeene, st arsft off vt SU=m & o1l €) o RO
e o 3T 81 SHeh! THIAT, [T R 31efe Heraiel o1 faeeia & hel Sl
21 Tost 8.2, 3l afi THick wie Wil o 37 faga ud gaehia &5 < 2|

Hogaet g1 el T saruehiahor et @1 ghid & 1 Fid oheel FeTedr
e 9 faffa <o fogga o & =2 2, Siftg wwa o 9mve foga & o 9iedd
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3 & Ve
AT A

I L f ST FHRUT S Fehell 1 Ak Tqedl W 39 1A i Hhe dl FoA ¥R

pM L E
i, i 5N T = oW e i (= g, (do,/dD) W Al fawered gm o = e
o TR BT B 3T B/::
. de, a = >
i=t, iy =L+ 86— (8.5) Fng
goTe v | g o 2wl @ wiel & 9l Shae W 8w T

i, = (B T, T HE foremyd uW TET e, 1 i, = 0 | Y SR Hefey
o 3T HIE FeH R FEl B, ST i = 0 3R hoe fawereT g B ¢
g, =il

w%ﬁ%(@amﬁ)ﬁ@m%ﬁﬁaﬁwwwﬁwan
ST 1 99 Shelel U 3R € UE ferdht off waw, forent witfifa sk o @ @
TS STl el 9N ST S T e G T A gt 217 oagen Y o
I frem

c
(@)

$Bedl= i, +thy & d(;DtE 8.6) !
A 39 UfeR Heree frEm wed )
forht +ft gfe @ foreemm w0 & iifes 9o =eR oW % TAE AL FE N
ferfeat o, Saretond, fordt =ree ar o fo faga & o o fowemmm am \
T HH I & Tkl § it R fogd &9 E 999 o @y uiafid T8 g
T2 i fefdl o, 99 fe IR wan U e[ g qaie § "o
e o <A & Sufterd @ Tehd § W SToRT-otem feReal H1 Wy
aifarae feorferil ® <1 U & TR W R B e s # ot mem (9 8.2 () wEifer w1 i
ot =erer =1 ot fergadielt e et weifen Geek de g € T TR fawmer o S ferd Mo R
&7 § el w1 off wrer uR T S, 9 o W uRedeer o 49 % 47 B T 990 49 B (b)
T Sherel Toeemae o & eidl 81 UH & |, SEuE ®iE (|eH) YR g (a) F1 TR= SR
T gH W off gaskia & faeme g 33 forenm um o sife i ungfaa

TN GRT TR k1 ST Hehdll B ST o fow, fo 8.2(a) o el 1wk

o s (A fog M ™) Seehtd &6 A1 S Gehdl €1 T8 Stk ST &1 urn Sa

S fop o & foRelt fog (A1 P) W

forEenT o o (STser:) O wfony ¥ Uk qen fOueht 3R THRT A Ushen

TR T €Il §, € 7E ¢ Toh forga W ek o1a 1R sifersk wufida e e € e

1 W01 Geet w7 wara © o6 URd foR@ o oo geehid Yoe gRadT Bt

X & FUER Bl 81 319, Hfr <1 fage 1 wd 2 & = forpd ares 9, fag 1 9 f§g

2 T ThTE ST &1 o I | fopan e s B) faga aes 5ot w1 Suftfa u form

&7 1 Sufterfd i 3T et 81 e o fagd gt W0 et fem i en

IR 3H YR ff e Tehd € b 9T o WY URad-siel g1y o, fagd ey
I Il ¢ I8 e T Tma o et uiad-eiel fagd e, JashiT e Sca el

2, e o T 1 waitdE giaey € R foremes o o geehid & 1 Wid e

1 aRomy 21 31d: THa R R dE[ ud gt & Uh-gW 1 S o RO 2

+ 3 areft oft i wufdig 72T € foed & ®1 3= w6 o fo fargg smae o T
w & o g (WW Y9, magnetic monopole) S—TIT‘[_-E’T%I 201
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T 1 o gt Wor o1 Tt Hemee-UfER w5 ufueim faw 3w weH
1 g StfeAfeR §1 SET YN, el N © Sl foh WHieRton (8.5) § R €|
T i Y T o TEeet et R S e it & foes o
H B9 3Tl STEF § == il

frata o et o wHieRToT
1. §E-dA=0/¢, (forga weelt Mew o)
2. $B-dA=0 (Jearerea Heelt TSH W)
_-9%
3. fE-dl= m (e Frem)
4. qSB-dl=/,¢0 i.+ Uy € A<, (BfereR-Hemea frem)
dt
8.3 SEAeEehd avil

8.3.1 a7 & Wi

Jgageia (electromagnetic, &Y H em) a0 S ohd it 82 7 df feer
A, T € THYAE A W Fd gC e (Feor ¥RT) | Sgdgehid oM o 9id &
Thd 21 Fifen, feer amEw al shaw freragd &5 S wtd € v TfadH
R &5 ot S Y B W o qHA o WY uRefia el eranl Heded o fagid
# T8 TF Hecqul froafa B for @fa e dgageshia @@ fafeia +d 21 @
Tiferer o =T FHITT T&qd T&ieh o fodR &l § W 2, T eH 3Heh] Teh ST,
TUTcHe: foeer o MR W TR #3 Fehd &1 A olifere for T saer @ i foreht
fafeaa omafd & <o R W T (FE I B g A ot Toh AR S H
IR R) | T8 39 &5 | Uk ferd TR & S a1 € S OH: U Siferd ekl
&1 1 S 31 & S q: Ueh Siferd T &5 skl Scafd vl shR0T aaT € 3IR 98 iehan
<At Tedt 21 31d: Siferd fogd U gehig & Th-gW S Haiftd i € a1 HE T
T T B B | TR Y W A a1 g, e o Sl i
g o SReR Bl &1 THAHR Ol o S[E Soll, Gia refa o e 1 Selt 9
2w Bl R

Tdied w= o SR W E ekl 7 o 3@ YA k1 wdieor R g faea
Teh1d T B, Teel B Gehdl €1 BH fouR Y Tehd € R 99 wenrer (| R dier)
IAA FH & AT 6 TG TH A9 h1 3T YHW Hi TG ¥ e wIH o+ forg
Tk ac TRUY 1 SEIHAl 8 eifeh STHE %1 91 e € b Ton w9e 2l 81 el
ThTST T SR RIS 6 x 101 Hz € Sfeh s enyfer soiaeifer aftuel @
off St eifersha Mg B0 W R U € € TR 101! Hz Bt ?1 7t RO @ f
e JEAeesh g T 1 Wi yeei gen df 98 e engfa @ i (e i
o IR H) o forg & gem, S fF eda & ga (1887) o WU ¥ <@ Tk F
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Horrde o Tagia o & o fae e Tu 59 o wea wEr
T T el < dem 3 YA 39 &9 | o7 Hewyul e o fae
TRUT T 3TER 51 36 Heel § 3 Aoyl Syaisdi Seor@ fhu
W g €] B3 oF WA o W Ol 9, SEel ug 9g o
et | T id gU HHT 7 T4 (25 mm § 5 mm)
FEAGITRTT T Sq HA 3R 3% Ufeqd A § Hoheral et |
ITRT TART STt BT o YA i T €1 FEmTeen qeh & WfEd il

T I A Tl § TFIelSN "Ik o e ok i hl
HUfed T H werdl W il TRl o JIM ° 9R o & §
YR T T o ST HT YRH AN

8.3.2 JEASEehIT T I Wepfd
Hepqalel oh THIHIUN o SMYN T I8 <A1 ST Fehal @ foh fordlt
SgAgEwE W H faEdE U ga &9 TH-g % daed 8
T 3R zgok T 1 T & ot forerod um W U e faeee o
IR W f 8 qehdTTd Tl Bien 21 forst 8.2 W fomm shifsw)
T & wiel & s foega & @il o oiead 81 faeen= «m & g
I GahT &5 GRS 1 @il o THI I % SRy B o:
g feafd & B 9w E TR oaed 1 U8 TH GHN
LT B

1 (8.3) W B 2 e o T el g U THAS ARG
T 1 YIEeh el Yeii| T © (et &1 ¢ oY, &5 1 2-
frdeniss & wem & w9 H qwn @ )| fowd 89 E, x-o1 &
I © SR TRl o101 ¢ W 2z o WY @R &9 § qetad g
81 9 &9 B, y-3181 o S € $R Fe o 2o Wl S
WﬁqﬁaﬁﬁmélﬁgﬂéﬁE TS FaHE & B, TF T %
e € Te T e, za%%ﬁaaaﬁ%m T B, 1 7 FE
forg T © :

E = E, sin (kz-at)

B B, sin (kz-ot)
Wkwwaﬁwﬁdxﬁﬁwﬁf@awwa%

X

[8.7(a)]
[8.7(b)]

27
k=—
2 (8.8)

AU 7T o HIVT Mg 2, Je a2 Gfew
(1 T EEET) kT TRATT @1 ke i
feom @ & A w1 feen ffdse Fdt
1 T T 9 (o/ k) B E, T B, y
o foru gHien [8.7(a) WA (b)] den
Herqalel o HHIHLON o1 SN Hieh
a1 fre aiome W g Hehd ® —

B
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AR BElh T
(1857 - 1894) WHA
Aifcrhfer, foiei Teet sr e
T TRa fRa SR Tem
R S=ii e TG
a1 T, 3% ST § AT 31
IR AR qel Wi 9.
feRam 32 < fof g
T o Al it Thid, Te
g 9o Sl o & 9 S
Y191 TS O q W, 3 39
JHR Tecil dR k! AT
fag &1 s= & ¥ faga
oSl gaet 3y ®T STER
1 3R yeher-fogd goe
@It il

(F68T-LG8T) kP2 tha|ow hyk3

o 8.3 T W& yfaa dgagesE @ S z-faen § e e @R e
FSTEhT e fagd &3 E, x- faen o 1f<er 1@ Soai g &
B, y—ﬁ'&"ﬂéﬁ SR <9 B
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o= ck, T, c=1/[ue, [8.9(2)]
THHT o = cle, Gt T ok forw grifores Heier © (3fa e 11 ikt agagee,
UM 14.4) | WA: 3@ Felel 1 MG, v (=0/27) U6 TR, ), (=27/1) & =& &
79 ®q ¥ foran S 2—

2nv=c % 3Teqar

vA=c [8.9(b)]

Heraet oF THISHTON o SUN W 3§ okt Wi ug=n S Gehar @ T et
Jegaha W A oy o gaw & wem Frefated aHiw gr getid @ -

B,=(E,/d (8.10)

I B Agagah alll o F Afiereol W fewfieEl wid €1 9 qe ;e A
fafa o, ford we gaepia & o T :HUId Ser 21 o 39 21 | e1sf 7o gER g
e H R 37 a0 § fa € R o faem we gaw &l o e o fae
et wifqer @reg o) STEvEehal el gl

wfeh, SR W wifaeh qeqw areqd o foe™ &1 df 320l o fog 89 < @
o WehTer S SEfagae T a0l & €; g W W T il €| 98 B Ted € <@ goh
& o fopell wnezm o e forga wo k1 &5 o1 SW HIeAw i iferh fergaeieran
¢ TS STUTReR Garengiterdl ok Y&l | St feman St @ (%8 TRE adrdt @ o o
&5 k1 G § el & fohe T ®) | e wHeho | forg wd et 5 o
foraror ® ¢, Tef p, 1 T T8 AR o ot &1 emiferk e ¢ T smifae
Jaehiterd y At foret mes o, wehter %1 A7 B S @

v=ﬁ (8.11)

37d: fondlt TIeem o Yol o1 ST S HIeAH o SEd Ud gaehia ol W R
B ST A W oW 3@ foh U WieAw o Wiel SHY WA Wl S7qad-i g
e | YeRTe o o o ST W el 2l

qord M1 A fafd o dgagasia a@ &1 a1 T "y, HAifers
frerdrer 21 fafa= qumesd =) Semgasa wm W fey T gET 3 T < @
fF 78 A (S wresd W faedft 761 @) |eft o forw @mm e ® SR gHen A
3x10° m/s @ %@ WX ufd Uehe &wH =1 Afeen gial 21 fafd o Segaesia
T o 97 F1 1 B, TEA gR Al gedr § T 9T © iR gHeRT e
Ta erferss zrenefar 9w fan < gt @ T @l FAarE o AR ok w9 A
TR Y o T 2

JYAYH A T HT TS WENfTH e, Toh §R T TIH d W M dh
Fofl & HA HT &l ¥ & yEpied e 21 e ud et forel o 9§ gEro
Tl T 7 ST ARTER] ak TET 3% foRamiiel s €1 Tt o €9 H g
Y Tl gedt a% TEedl © fSreh SR gedt W Ssfie Hed ge 2l
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ITET0T 8.1 25 MHz 9 1 Th GHae dgeeeshta o fafq & x-faen &
e e €1 fepshel (space) H ferght fafime g W s@HE = 6.3 j V/m
21 39 g W B &1 7 F1 &2

&1 BTUH E % URAT Th-g@ ¥ Fefefaa wefen g eted -

E
B=—
c

_ 6.3V/m

"~ 3x10°m/s
THh1 & o Teiy o 70 W4 € fF B y- e o orfew @ oI ot x-feen & sefew
T Y @RI SF: B x- TS y-3Hell <Al o wererd TS | BT =iey) wiew sentir
1 ST HH T, E xB 1 x-en & g1 wifgw) 9fF (+j)x(+k)= 1, B zfm
o ofEw R

3@ B=2.1x108 kT

mszﬁﬁﬁwﬁgﬂﬂﬁaﬁaamﬁﬂﬁaﬁa&ﬁ
= (2 x 107) T sin (0.5X10°x +1.5x10''¢) =

(a)amﬁaﬁﬁramwﬁwfw%?

(b) forega &= o fow =s fafau)

&

() fSu @ gt &+t = e

By = B, sin [27: (%+ %ﬂ

H g W
_ 27
05x10° ™

=2.1x10°T

=1.26 cm

e %: v=(1.5x10")/27 =23.9 GHz

(b) E, = Bjc=2x107 Tx 3 x 10° m/s = 6 x 10' V/m
forga &5 T2 a1 1 THA TG TS ekt & 1G9 o ofeEa g g1 e,
fomd &1 wewh z-319 o STfew frefafaa wieto g7 = g

E, = 60 sin (0.5 x 10°x + 1.5 x 10" t) V/m

8.4 JATHIT WeeH

18 g Hogae 3 SEagasE ol Gedt orae fagid weqa R o af 59 v
T € sk we Guifad SEagast (em) T off| TS T TeRe a1 sifde
a1+t fveher © Wiferd 81 9 ol SHwa IIareal o 37d qoh X- fortol wd e R
off @it ot 7 off| e1a g9 S @ fom g9 genren a3, X- fanwol, - fanwol, e a4,
ed (HEeh!) a0, ST T STaRer il 3 |elt em q% &1 @0 T Mg o %A
o aifferzor (et 8.4) dgagasly Wazq wedr &l Th FHR FT a7 R 39F
fread! ST YR &1 @1 o e HIE T [Fure d@r 78T 81 afienor 2 dR W

79 9 W IR € o a0 fRE YR Sca= we/etyen Sy S S €

e B A F ATl o 3 Tl YRl w1 Skl Al gE aUTesAl o A
T Ui H|
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377?7%[, Hz Wﬁ@i m
10% —
l 10—14 )
1022 | 10713 400 nm
10" — T TRt SR
o —10
[ 10711 K
10" — . o 450 n
Lo" X-fwl —10" -
Lo —10¥ e
n . - 16°
SO [ R B s
o ( 7 - 107 500 nm
10" REEEIL 10° &R
10% — _“ 107
10™ —"10’4 550 nm.
10" - 1o et
10" —10%
— 10"
100 - 600 nm. .
10° ! (
e — 10"
- 2
10° — N 103 650 nm
10F Y e
10
10" —
X — 10°
100 — _10° 700 nm
10° —|
10" — 10"
forT 8.4 agageeria wagq frgehs fafa= wmi o wmr 9m gwie Tu € fafa= am
o o= g T fausH @ e 2

T 3 faf=T TR 1 TR aul B S Wt o wu o, TaT § avi
@ 2

8.4.1 fear aww

feal o = qri ° Saw i i d W S Bl 1 geh SuEn Aedl
I 1 AR yonferdr | feran S €137 Sgfa wE 9ee=Ia: 500 kHz 8 TrTe
1000 MHz & = €l 81 AM (379 Higgferd) o€ 530 kHz ¥ 1710 kHz %
e Bl €1 S8 I 54 MHz T 1 M@l eoa siel o &9 § ITFNT &t
St &1 A, I % WE 54 MHz ¥ 890 MHz o = 2iar 81 FM (3mgfa
Aiegferd) feat §€ 88 MHz ¥ 108 MHz & i< Thefl BT 1 Hoger ®Hl
ITea g (UHF) Si€ &1 &l a0 o1 ST shich eaf T o STEH-U&H i
e 1 St B1 A a3 o YR weifia ue sifimfed i St @, soeht 9 steam
15 ¥ foan mn )

8.4.2 9gW

gew ql (o aresd i e q) w1 srgtwal fm e (GHz) & W@ ¥ el
T 3 a9 wR & frata Ffeestl (vacuum tubes) T2 s, BHe e
TH e FEd B, 5N S Bl 1 I oy aUresd & SRl fome Heer | R
Tl ok T, SUge €1 o, o el S fop 3fm & el w1 ¢ e A el oy T
A T o T ST | AN SH a6 35, ST (speed guns), T &1 wE
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3 & Ve
AT A

TUTEA! 1 oft SR €| WIgsh i 3tfe T TN 1 Ush Tk W] SIHAN B 57 Al
H gen M 1 A9 T8 YRR A S € R A ST o 10pew *1 AR engfa |
U @1 Heh, difeh qN 1 Sell J9ET &9 F BT HT Tfast ol agM ok g
TG 1 ST Feh| 300 Torelt off Serge @ wered 1 99 5g S ¢l

8.4.3 3TaTeR aWl

Wﬁﬁ(InfraredWaves)Tﬁﬁﬁ@ﬂﬁ@mﬁ%l%%WW
o Tt et = < quresd ot © Heftad eian 21 See il bl wefi-shel Foar
a7 off e Sl 21 G gEiey © it sttty werel H forram St % S0 e
T 1 A ST HX o 2 (FE 3T 319, S, CO,, NH,,, 31K ot sTerem @it
1 STENT T o &1) STENTU o YT Ikl a1 i =g Sl €, vt o T
B W ® IR 379 UReer shi TH i o € STee el b1 SUAn shrEfaiehear §
fopan wman 21 steRer fafereor w1 gest wnt it srerfa mrem qmq oSG wE § o Bfa
Te Y9 o §NI Uk 3Ted iR ®1 gedl W I ol §9F Yol (S STUeihd
WAES THEA | TSR Sl €, Jedl o It gRI STl e Sl @ eIk i
T 1 STeed a0 o &Y W qAfdfnd € <1 €1 98 fafwn, weq egaiaee
T W a9 S BRA e g9Esi T % gr agred § U faan S @1 St
H Rl 3ToRed Ggeh! 1 STAN Ak 3291 TS el i gfg T Yeror w3 ok ferg
fepa ST 81 SR Jfaa (ST & U Wohmel Scisids S/e) st sfawad
Ieafsia Ll € iR e selaifes onferal S el Te, shfes Rt ua er-wr
Huliterai o fidte Fasent § 3 Sgerd § WA &1 St 2|

8.4.4 YT YeRTT A

I SR A 1 Gaifush guRkfad ®9 21 78 39 TagA %1 9 # ek fog
TS 5 GG B €1 ShT g T o 4% 104 g ¥ 7% 104 eds
I T TWE R 700 — 400 nm Al ¥1 AR AR SR k1 Segett ¥ Sfeld
I R g e 9 T S o faud § gl geen o Sueied w0l 71 §AR
T A % 38 W % fau gageia €1 fafu sig airesat & fafee wt ok
foTq agefier €1 Serewnd, 9 staRer aX ol G T Tehd | e shiel i 59
T T A deh g 2

8.4.5 WIS &

ZHH e 4% 107 m (400 nm) ¥ 6 x 10 °m (0.6 nm) T TH w1
aftafaa € wET (UV) fafeor fafire ot ue aga ™ fiel 9@ s e ©1 gd
TS YT T Teh Hecdqul Wid ¢ T, HAT 9§ ShehT ATUHIST 9N SgHSd i
AT 40 — 50 km 1 = R feord s a9 Seeifid g S 81 st i
o UV YT o Teh H 31 o1 AMFdl W eIfehRes Y6 8l ©1 UV fafeoli o aea
Y oo 3Afueh et w1 Scared Bl € TS @ a0 @ 'l S @1 UV
faferzor A= e g rawifid & S €1 1a: g onft faefral 9 57 % oF
I YHT & HRU Y-l (sunburn) & g F)

SfeeT o a1 @, afeen famiEl § ferer arelt UV ool 9 s1ot efi@h ot
TN o o fafere &= g9 4u & =999 e © A1 w1 foesfEal 9 g% gEe
T B T T €1 ST ST qUIREA] o SRRl TSI TRl <Rl @t ke SwEnt,
ELASIIEED (LASIK - Laser-assisted in situ keratomileusis)eﬁwﬁw
B 3T Tehivl feheur-goii o hienfere fehan S Tehal 1 STt Wiiersh § TR (UV) idi
1 SYAN S il AR | B
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% iRt

<fer SIS T Tk WHETh 1 fHRT 3TQ A B 3T AR -shTe
(CFCs) Tl (SI® HI31) g 3HehT g faUeia &R W foar =1 fawa 2

8.4.6 X-fetor

YR I T o UV WM o 99 X-Thtoi &1 & 2| faferedia suifian =
FROT & X-fRvon o ufifed B 59 WE W 10° m (10 nm) d o A=
10"® m (10*nm) & et 21 X-fholl o Scared &1 T "= fafy et e
e T T Sl o Sl i DR w1 Tafeean § X-foroli st Seifen wem
% &9 H q9 FP UHK oh HO oh SUUR o U STEM H o Bl
X-TohTol Tollel Skl qen Sl i B TgEE © A T Y I B gEien 3l
SEREE AU SAHHR IZAEA (exposure) H To H FEHM sl =MLY

8.4.7 AT feRvul

Y SgAgehid TaEH % SO0 g o &5 W el € Aol S aUIesd ol
10°m @ Y 10" m ¥ ff %1 B {1 I=a g H1 T fafwor Afusi=
arfufemaneti § sea=1 e 21 98 Weaiud Tl g o SeufSa e 21 3 faferen
o HER IS &l T w0 & forg ot IwEE €

Grolt 8.1 H faf= WehR 1 SEgehid X, STk ScqeA U THEA i UR
w9 o w&qgd feman e €1 S TR geet s e @, At fRon o & o men g
e dord F&T € qen 3 TR &= o off =nfaa @ )

arutt 8.1 fafir= Jemeaswia ot & TRrereroT

fear qu

g&H Tl
e ql

EEANIRLI

X -femot
RiIRET

208

>0.1m i@ (aerial) ® geraRAl &1 AR o TRIw
3 RO I HEA
0.lm ¥ 1 mm FAZ AT WA ded fog duer eME
Imm ¥ 700 nm TS A SIS o A oHTITEE, SEHHI,
STeRE WIeTheh fhed
700 nm ¥ 400 nm Y] H ToreRM, 6 ST el A 7,
TR ¥ AR I ' W T T,
HHAT F & P fthen
400 nm ¥ 1 nm TCH] ok ARk Siell | SoldeHl ®1 Hid Hal
TH IS WR H T el &N Hiemfhe e
R GhHT
Inm ¥ 10 nm X-fepor Afcrent steran ondite deil Wi fhew, R
o g A, SR ThiS
<10°nm Tfyent 1 FeAdfoea &= HieRe fhed, TR

TIE, AR TR
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3 o @ 0%
AT A

AR
. Hegad | R o frem § U fagnfa o qen o9 faunfa B @ e % fa
T AfaRe o & e 1 gerd e o fawems o e §) foemms am

g % T uRafdd e orel fea & o RO Se eidl € SR Ul 39 YRR
forg werd &

i
d (0] dt
Tg dieh U YR kg & o Hid H1 FE FE TSGR T aw
. T @ AN SgAgeshid a0 S il 8| STEdtd w9 W, v g ¥ Srer
T T T 1maer S8t eTgf v Rl SEeeEe T al Sl Sch hidl &1 Th o
foyd deageshia a1 Hifcs S 2|
. PO WX hife T aell SEageeh ™ a3 FEeen ¥ el v 1887 W ged
SR 391 I TYFAd 1 TE| 59 YRR SEH e i Hiferss st S gt w5
. ol Sregagesra @@ © foga qen Seetg &, Repehial § SR & ¥ SioF S
| Sl fogd o Yokt &5 E a1 B WER 91 SEgesh i ol oh Feu
1 TX9T o ieed eid €1 2z-3181 o SIEY Tea g v qen airesd A w1 o
T % for & Frefafed 9 suos ®
E =E (f) =E,sin (kz- ot)

ey [ox(Z-w]]- B sl L]

B= By[t] =B, sin (kz - o 1)

- ot ]| - 5y (21

3 R frefafad g9 51 gefud € 1 E,/B, = ¢

. Taia o SegeaeRa T F A c, p, T ¢, (Jaeweiean qon farmeiaa) ¥ @
TER WA T c=1/ g€, | ¢ F1 A FHRA A 5 A FHRT H =t
o =R eIl 2
WhTST Teh SEgeh 4 G € THIY ¢ FehT¥l &1 i =Tt ©| WehT¥l o Afafierd qeft
AEAGIhTA T T Gk AR § & W= ¢ 2
TR A e A B et e e W e p=1/ Jue w6 8T
1 HTEAH 1 Geheiterdr de ¢ foaefierar 2

. SgAYEsE ql % Wegd fagiad: @@ % ed uReR o fawga e @l
102 A 91 107"%m ¥ 106 m e TS o agd gU %A | AR e W faf=
T STEHT-3T T8 ¥ T FohR STH W &, -Feheot, X-foheol, qrreivrt feneol, g9a
TRIYT, SR TohTeT, gad qul qen dear |
3 g7 W foea don ga=hig &6 o gR gReae fhan st € foed qsft ot o
e STE <o IR Y 34 € Toga UReiies fohen ae 59 YRR Stesih,
ThIvi i k1 foman faftt em TR0 Y GRS Ao HieAm o TRATY] TS STueH &
wepfa W s et 2 209
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210

8.1 fo= 8.5 & we wWenfs <9mian 7 € S 12 cm 521 &1
5.0 cm T T R TR THET T T GRS ! Tk o1l Fid (S Foet o &
Wﬂ;%)maﬁ%mww%mﬁwamﬁm%aﬁ?wm
0.15A 21

8.2

Ta=mona faua

¥ fafed © aifer 3 wef frafa & v € =1l 9 et €)1 uRormeey, a3t e
Y ol TR fhen e w fafy § wga foe €

. ERd TR H e Hel fafnd wd § A W ) qures

I TR el fep & s (W) W R e §1 39 YR o y-fRo
et TRsd 104 m ¥ 10-5m & 924 2, fafere w9 9 w1
W I Bl &1 X-Torol i weemet 9 seafsia gt 81 fore aitue o i@
Tl o edl @ S et §1 U v U eifd qerargdes S o
=1 fafrfd o Tehen € ot wresd 3t aftamr 1 €, g afmm o6 e
 qeny RaTge gRI Scafsid gea fafeRtor 1 quTeed I o SR | T
arferer Bt 21

. ST a0l e g 5d YRl § HH Bl €, 7 theied Soiael 1 Hid

T € o gl o et wErEd steen SruEd i ot witd w81 98
Aden Sl ! Sl € q9 URUIHEEY ard i 91| 7€t SR ¢ fh feiem
T B Y@ FOE 7 FEd B

. TARI @ 1 GoRfierdr 1 oy gE o IS faawor o ohy W vedr 71w

Ty g € T Hie 36 bR faehfd g € o s@eh! gfte 37 aes!
o Ufd e eifuss Hageial § St g ok fafezon & gaifesk geet €

TEMH

AT TF el oh sfte fawaial aier &1 {1 IReer hits|

(b) el o o= faeAmE 9 T Hiful
(c) A @ 1 o From Guifis &1 Jedish wie W AN Bl €7 T shifsu)

CER-R

T AR @2 §i (99 8.6), R=6.0 cm 51 &t 3 AR @il § a1
2 3 St ¢l C = 100 pF 21 HMG &1 230 V, 300 rad s &1 (SH1vi)

gt o feredl g @ e @ 2
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8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

3 o @ 0%
AT A

(a) =M YR &1 rms 99 R 872
(b) T =TeH UN oo ¥ & e’ 77
(c) =Ml % &9, 94 ¥ 3.0 cm &1 g0 R for fog W B &1 @M I Hifww

@
e 8.6
10"°m e # X-fRoll, 6800 A TISE o WehTel, G 500 m i
fea o & fou frg odifass afer &1 7@ gaE @2
Toh GHAS S a0 fatd 0 z-31e1 o Srfee W W e gHeh faga
Tl Gk &l o [ie i <0 o 9R H 319 R a7 IS T hl 3gra
30 MHz & d 3" airesd fepat Bt
e Al 7.5 MHz 9 12 MHz S o ot RyH @ goeaia g el &l
T e o gm?
Teh AT U7 SO HIEA FrEEe o 1 3R 10°Hz g § Se
YAl €1 <eteh §RI I Sgagasta a1 g ferat €2
frafd # w otad agageshia T oF gawid &F a6 9ET H1 ST
B,=510nT ¥ 01 & g & ot s &1 W # 8?
FHET! I foh T Sgagash ™ T o fo=]d & &1 @M E, = 120 N/C
€ T THHT 3R v=50.0 MHz ©1 (a) B,, @, k T A 910 FIFT, (b) E
ol B o AU &9/ U<l Shifad)
FegasT e o fafe= 9 w5t wietest weEyes | € W 21 g
E = hy (fafertor o T J@ien &t Sell o fAT : Hie) 1 3TN HifT
Ml em 9T o fafy= 9 & fC ev & AEE ¥ WA & Feil
FeRTfeTy) e St o St fafe=1 g &9 o € o Seagasta fafno
o ddl 9 ford TR Gafea €2
T HHdd em 01 H oA &4, 2.0 x 10'° Hz 3Tgfd q°M 48 Vm™' 3T&M
Y SEFHE €9 9 e H B
(a) T T qOTeEA ferat @2
(b) SIeHeiel ot &5 1 AW #1772

(c) % IMEC R E &5 o1 309d o1 5ca, B &3 o 3019d &1l 59cd o
T BN [c=3x10°m s]
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