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W, Mz b&F, ARNKEZ S, XARIME, xE—FHA
MEAEA (H112-3) A¥A295 K. ARERFERE
K BAEEN, AT ETRL, ANESLS LM% AR

 RTHAH LR :
je e éﬁé; ﬁﬁ;éggﬁﬁﬁﬁm
TER—RARFTATRRH BB, AR BT
¥ — LR EETLAR 1 SRR AT LR T R |

ER—WBHEFENATRREHN
ETZAPEZME A" RARA, ERFERZESH AT HAIFA,
HRETHEENED LERATHNEREATH ANERAEE M L% A HIALH FER Y
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HAR, XPMERRBEAEE Y

[ x=A sin_(a)t + (p)_‘] (2)
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® WANERARFEHGME?
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/NERFITZ R ) F 5 33RO S B AL IE Ee o o T ARAR IR sl 2
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AR Tz, Mt WRARRMEMASERR
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ANEHHEMEER. BT IR EARIEEFHEAE,
ERER B E LRI B E, B AR XA
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EARE
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H R UAUERA, AR EERR S IE 1 E BUAGHRE T LA RS, TEE IR TE SRR A,
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RARERES HEZ AR — 2R, X S5YAEFIEE A —3L,
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=

- EMBRS5%=

REeREBEED, HIRBHAERA: B 11.3-3 P A A 6 655 R4+ do b oh sk % 44
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. RABHRATRAHRAAREES, F kLKL SE (TATRMRE FEY) -
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() XA RRE LA —ADIE, REMARAKESTF—IARE, ZFE, DHUX
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:1. a " .'I g ii 3 i‘-
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AR T E
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() ML R R KR 5 045 x/em (
o 2] 69k A A0 )9 N Bt i,

(3) TR0 7 W) #h AL 5 0.4 s B &) 2] » A = /\ [
&9 &) it4a B ? ol 0.1 0.5 0.9 1.3 t/s

(4) o8 B 19 4 o 28 . 5 010 jﬁy/z_ _____ ?\H// (

(5) 02k B [a) ) - B £ 3% K9

B 11.3-6 Sk fumigzshamEs ¢

ANE AR AT AR B B R Y (R e B i NS, A B E B/ Rk

FIESNRFLE . N o
/INERFE LU W] LA, BRI E RS54 mmm%;@%%@é
B BEAR LR o] ARG, X FERY % BT LS.
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RS R A, 8 ¥, REHNBRIISBREE
R, PIEEEhA R IR, B 8- FREA. AR GIRAR
ERARTEMEEIESN? 1141 g WAL,

R

1B 11.4-2 MBETEE - ANMrELTHEENZEH
B, 2HBOThhmmti—REBK, BhL5EHNFTH
FHOFTE RN —KOK, A LYHRTMDEK
HEE (-t AR,

A BN R R BT

B 142 EhiREh R g

BROBEN WMAOVEBAAETUHRABRBRARBEEZL), REABNGTEREEE
HEE D REEE F = — ke BIFAT.
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B 51 34

EEREE IL7E O piivt, BARHTE, #ENRTIMENGC
SR MNBI I F A, /NRZ B8 100, BTAMRFEE L, BT
PAO p 2 IR T (L 8, BITEER, (5C B T AL E , 7
FIGERRETZ W E S G 58 H F RAEVA, fEXHESHRE
TYERF, SRR & LT85 00 8 O .0 A —BE [ IRAA "fig
wREED, X RENTRED. :

RSB TR — " PRIBYZ AN, A0
11.4-3 foR, BEREETUEE), LN F 5EIEEL
F7 181953 71 G, BRI ERE B W 07 IR B, X IEERE B R Y
AN B i) 2 3 R 1) 5 BRI AT B2, BB IR B I 26 ) 1) Bl 114-3 RIS T
B4 J1 F = mgsin OMMEIEERF= A VI e i, (8 e a -
T LAk, BRINEFR, LPEROET P EN A

MBS F As 22, S8k T (i B 22 MBS FAR 17 A 7 NER O/, FBUES
XU, B EREIE )5 71 F = mgsin 6 2 F4EERIF[F AT, 0 SEAEZsin 047
Wiczh ¥ |l & 7. LHES . 0 NN SER

LAORIE AL, PAKFra R 710 R x Rl 1 75 i #0574k YA IR LB . XY
A (BI11L4-3 AL, NFEPIEIAE « 1EY

£REe, O IAIIR L. XL
RANTBILIHZEAREEF
yZ, KBRENG.

AR, ZIRUT OIS x #F/h, 5 0
BRSO . O BTXIRBLHRIE AN, B sin 6~ | FF
DARZEE RN

Hop 1 RIS, x A 4EER A S - (L
#0iR%, MESRREIR A F 560 x 771

W, BT m, g, LEVABEMRLE, T2

PARI— 8k ER, T2 LGl
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AT, TEmAR/ N, BRI
BIE A SEmMEFECENVBRIEK, K
LSRRI PR, PR iz,

67 mi) FRARTUR T HLIR A a0808 . 2 M RIT 16 s,

BERMASR —REER—AVNK, iR AMRE, KO8 EEXRWGFHE,
i, BERAMSAARRAX?
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B 11.4-4 %Eﬁﬁ%%%%‘
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SCHR Y BRSO F S ERER X, EIRIBR/MT SIRIETT X, BES5EKA X,
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RAREBEIIRKLENIE R B, URAMBEESTRREN—FE, Nl AB FaEE,
%ﬂﬁﬂﬁEﬁMéC,aBﬁﬁﬁﬁ%oi%ﬁﬁﬂﬁﬂﬁﬁm¢%%%ﬁgo

.

B C N

SA

d E

B C

WA M NI R B R

Z AR —I R L ES] C A

B 1314 TS AR P G

S ABRLPEABABHMGH L EOMBEHER, TMATN A, ®RAERL,
A0 CEGXBIL CORAMES T OAFQMNE L, HMHRLTASERTEM, Bt
RABREAO 7O 2 AHHbE, WUAFLOCHANGP, ALAONBANHR, VA
£ CON' Fe R34 A, mATSH AT VUK & b 945 43 5 n,

B PONREERESHEMAE, B

Z AON = £ BON' = 45°
B ON'=2CN "] 511

sin £ CON' = N "

JCN? + ON? 5

FIBE, MET R

sin LAON

sin ZCON'

-2 158

~N2

ol

En =, BTOAGTE B R

3.0 x 10° ¢
_ =1. |
[ 58 m/s = 1.9 x 10°m/s

c
v:—:
n
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SRYE e 3-4

B S%K=E

1

BI13.1-52AhTAHALAHREH, Fhi \o S0
S g Ao \;}i\;/

EHRHATAGABE, 055 F0HREES X

B, 45 LR T K k0, MR i 2

T e K 485, oL 0

HVL 6069 AR AT TS AITHE n= [T K W
b, HMASK) BEABE, " ¥
Rk Ak B HE, AN AR ey BLS BEMRARERE
Bt R, KPAERKAARDT PO LRI

Z L7 b
B 13.0-6,8 5 g 5 %4 A A0 A 0 605 41 L, >

S 6 6 6 & &

3
I
K
o

a0y

e B o 6 M K kKA AR 69 37 B R o A A R
TP &Kk, ;

BI30-TAMKaAKS ARMF K LY Im N |
B 13.0-6 KM SR

=

ey R A RA R A 6 4t Vi kiR o
W okPH e EB P RINEELAERRI R
rHFERATFTH?

£FB 1303 AHAHRGER, 95UT
=] A4,

(1) BEU] B P 65 NS K & 5 41k sk oh 09 K B R
FAH.

(2) 4o XA Nt b 3805 69 F AFE @ 279,
$H BB S AT A BRI LT M5,
AW A AARKMASAR K,

GV A TRNPESBZEE, AMM X —E4F LR )—
K47 (

= = =

ERE  AFE AT EAR, AT SR/ N A OEE TR (optically
thinner medium) , /78R8 KSR HRBN R (optically denser medium) , FEiifi /it
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SIE TR, FiinK K RI4RIE =R
ALY, K Gt KR BRI AR, 3o SR 2
KRN R MERR n = TUNEIE, HIEBEN R
o) P 4B E L AE 6 B o RO AR B/

BT ST, Rl TN B A (G
2SS AK) B, FTaHNT A ST SEEEE A
AN (FlInekSTAZ =) B, 8T A
5.

BESITT

AIEZ I EEuHT a0, RINDRET
RIIMEAZ (2 BIASTERTFOM
MERHARS (27 sk, 28
RATHE XA TIPS T2 B (= 186
(BIZSCMNIRIESIAOKER) BT 99 4E
.

AL YA TN RABALKA A, FTHAXTAHA, TAFH, IAH
MIE KRB —RAZR, REIAHEH 00, HHAHLRIEXE0", wEAHLA
BX, 2HAMH AR BILKRERTRANTSH,

& LA,

MM BT ASCHRA T, FR A YT ST RIS . SR AL A B HE A, ATt
AL HOREGT, T ELHORES, RECAEREGR, HANAMRBIR—ME, 5
IEH 90" B, HTATETEAN%, RBTRAE, EFMILEMUMERS (total reflection)

BRI AST AR R F (critical angle),

BOCHAE N B AN BT, WRAHBETHRT A A, ezt s=mH

R,

13.2-1 MELRHBL

P B 13.2-157, LA LA FBYAELAFBHAACHFAGR L, AIXA
WETAHREG L2 KL RS Ad S, BIERAHH, WRAHLELITHA
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BESTiE

ARANA, B FHHERR, AZATELLLRHN
R A AR,k X F A HATHED n S XANFLE
L(AZ)PALELRHFEHGBERAC,

LR VLS S B 132265 WS - KA 4RE 907 d9 N4
A ARSI AN, Kb 0T 4 A, ARABASE T i 0
MY, Wl AMANAHAT AN AL LRHABEREAT.,

k ::‘-l. 5 '_,;Q"'i

1322 HEITFEL
PATHEN AT T4 34 A

MNP AZR (HZ) i, KAELRSHERA CENRMITHERHRAR

sin C = 1
n

XA KR TT AR H, MBI ST 3K, R4 4 O A S AN, oK Bt 57

48.8%, HRWEAINGR AN 327 ~ 427, ENIA AT Fh 24.4°
EREARFEE AR, fan, 7K s e <,

o

FRARFFHHZ, MR

AFEMK B RS 1) TR, — AR B R T 2 RS,

(I 1ok OBk B BT b Bt —
STHBSEE, hA? A BT E K
SRR BT R RN, SR AS
6 A TAE0" B 90" I, STAKHIG T 6.4E0° Hf
A2, |
AT BAK MK R S 2 S A €, JIPE 1323 2,
JUF R AT A R, FERK BB R RIS Fh C
7 TSR0 KT L BT 95 % , P8 RN T C
B BEA A K T DA L BT B S48t BLAE T A 4 2C AT B,

/A5 sin € = AIKROTA%E 0 = 133, TRIBHER A
C= arcsinT_g—?) = 48.8°
WBERTI % 6, WA

8 =2C=2976"

2RGHES WEB2-4 BENEINSEER=/AE. Y4
6 AP B 58 ) 2 s B TR 3 A B R, b TG i 1) -5 B R
FH, AR ERYT. EERETENEE, i mREE s SR
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6, Bt

B,
Y

PI13.2-3 oK B A KT DA LB
A AR B ] Y [ e 1
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ar, AStAATImA S, KAE2RS ., SFRGEMAL, ERREERE, JLFTA100%; M
T RATE A DRMAE T RGBT, B VAR ST 6t Sk B/, X R B AR 6 U35 o AR )G
WE, AEtar &.

M 13.24 AR B 13.2-5 ISR E PR BReE

KESFHE BRNEEWRIE HEBE", SEART ERIFWEREIE, XBEPRMKILL,
RN FAE (optical fiber) MR,

.._\.

-

Jo

JoJ

B132-65F 7, $LER kL
S AR o 69 AL I e 6 — 3
TLE KA 46 6998 24 24

(AT

B 13.2-6 5 i HLB B AR SOt

MR RERERN, MEMNX 19665, I SEIE R RBEE TR —TRIE
B ERHIAFAKRTIERA, B VRCK RIS 2T 4 O AP SO0 a0 S ks
ekEeLRE, TREEREENRN WMABER. 3FUE, BRELIRE 2009 55 IR
MHEEE AL E. XMENSH R,

Y TR JFRED

SRS AENERRAJLECKE—E MKk, BA
e, —ERE L AT, BHNEMAERZHE,
PLSBOIT ST R A ER K, St HEERTTE NS 54 E N A
FRAESRS (B132-7),

RN PR E N, 845 47 W iiHES 89 43

B 13.2-7 HFFE

A AR AR T A VLIS P RO, JF B SR T R4 SOt R, KR ERE
X“%ﬁ_"# o

o1




St 37— R PR AT A — B 5 50 5 — i (F113.2- )
8 F ), BE2E b G5 P 4 sl A P B0, 1 SHAOEE A M w@;ﬁ;éﬁ?ﬁii
.. SESEIRA IO, SRR S B A A kgt g
Yoo, —LI L B A R BT IR, e

PO B P £ 0 B A T

BERRET

R13.2-8 ik

et J—Fh LR, BT MR TC A U IORE, TR E,
MRS, BRAEET. ERUREHETEEEHEE
MIELFH— A, REATAME ST B ASMY 55—, SSH
SEAFELE

WA mENEERARARA, G, —HILas
HRE SO0 2B EIE, TR, sk, 36
LA RN BUTRME IR % %y O

RERABENERAE S+ SEWH S, HERRE
EEHRERALN, BENLTRERERT, HERNE
REHEHGIANERZ—, BUCLET THBIRTTZ :
(B B 00 1 R %, T LS 4B S TR, 4R B13.2-9 KAARBREENE
BEZ S TR, S, WE AR S, W T ﬁﬁmmﬁ%ﬁﬂﬁﬁ&
WLERN “WERE,

@iX BAAE LA AN BB, BUEBRBE N MK 2 i U B eE . UM L XA NI, BRES 2 a s
. RITRNBEREER . TS B BB OB B, WO A, FTTS R AE AR T O PR A A i
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- X~

7K iS¢

FRET AT, P EAEA, AL
W FHOEACE S | B AL (B 13.2-10, #ob™ @k

KEFE), ARAHEBER,

BIRS%RE

=

| 53
G,

4.

s

XN a AR D, R ba bAHAYHRE
LEERRY, RALMHERGEMSR

A aREENR, bAXRKAM;
B.AAANMa T BELAXTFENRD FE9&A;
C.ANYNBALBARTAFTFERM:
D.2ix¥ek,

X H 15 kAo 242 4 2R L HANT ALK
ilERAER 35 X

HMITATEA J2 AT TR 40" NS A H 2 AR
ey a bH, AL LRSS

BI32-11 PHSA—AKTHELR, SHEMS
Ao Z B A B R, D EBPEFARNITH LRI RS
K.

KT MR AL B IR, LI2LE EIFT —A
L, BEeEHEFE20cm, LHELEH 12em, LA
B A AR 152098 E, B HB L GEEMAE
(B 13.2-12, HALE), 3258 A A X Heaf sk it A
B RGMHATEEND $ X9

B 132-13 =AM n =24 G AN KUK
WHAAARBEER, LP LA=,C=90", LB=60",
IR —RAEABTOLEEAANS BN AB H
L, BLEASA, ARHFEALEK, 2% FAHAEH
B AT K B Ao I B X BARARE B,

B 13.2-11 KRR

H TS
_glZem
f
20 cm
!
TP
B 13.2-12 TR A5
(fHHLEE)
A D

b
B

A 13.2-13 U Sy B
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BRI i 34

BRTHFERE WRCEER R, MARCE—E R TROL AL T, 18014, 38
E Y AR - BRI S TEr) TWBEAR,

e N EE T L8

LAHEPHEAARABA AL EHABHLEHR LR FT7e5at(A
133-17), A6 B6MELAREGTHHA(BIZI-1L),

B, SRR (RERBEN, BAmN) Z.s BREGHR J

P 13.3-1 SO s o st i o e

WP 13.3-2, TS8R RS — A A S,
S, HOREAR L, B S, RS, HIBEARUE, WSER—F, Mk -
BT AR, SRR, MG ARSI BRI, iﬁqﬂf
OB YA AR 2 R LA AN, A2 F o
3 EPIASCTRI AR — L BRI , 1253 — e A
HHIS, e AR LR A AL

B SRR TR, IEDRROTR R,

1332 BN THHRER

e o
" Hﬁ*ﬁlﬁ]

REELAENEGE WK 1333 R, S S AT
TR, HICRIRE T A R A0 R, EIEIRL P& 5 ECALEY IR, 107
BEERSHIE ., BT S A S RINBSIN Rk P S REERE —  EORR RS, BURE
BE, FTDACTIS SR M S 4 R B3k Py, gt Bpqy  POREVCRENIRE, RET

PSR, HERCAL, PISVRADUSAIIINGS, X By 0 o e
KUy REX, BEFMR.
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HEE Py R LTSRS —, Bl P, EHS, iR
Syim—4%, PSRk Py S B BREE AL, P3G I
HEAA—EFRRELA P, SRBEEIEFRENEK,
A2 —3 BB RE P B, 55— P BE S AEX B
PLBA . X RS PIS B R M A EE R R ARG, TR RN
PR AREL

X F L — 2o i A, BN Py, 3K B FANBEE G EAY
WREET A, WRHMEEEGSFTHEKA, IRa, WIDE
2 B0 P =R P Ay 2 TR IR B A, BT s, X A

HBLFERLL, BERBRI P LRIE, BRI, BUMERST A, 24, 34, B, Wi
SUBEEGT 2L, 42,80, - B, WADLWBEING, B LSRR

SFLa, 30, 22, o, BUNBILAIG, B L Bns &
5,

SR A AT, DA, S4BT S R R BEA
EET B HEEAERT (B ST KRB AR, 7
G AN TLANGE , 30 5 BUE AL, P EIR 5 R LR
R E 2 ZET LB K ATEA, PIDEAEX AT
B, XEHIBRL.

- B~

TUAEHABHRARRETS AL, REHBENES
BYRY, BAERBHE L. BH RS A R, WA AR
ERERA E— XM HEmE, SEEFRANT 0.1 mm, XHR
BART R, LAUR—RBES, ARBXHRE, ARH
T1 4 DA A 7 o R0 ot P B Ok e

1 Tk K 0.5 m S B B BT AT 2, T A Bl AT
LFMMERAG RN THAR, REBITRE, THESH
W,

b_JF

o ® |

1333 RS Py AURREA A, |
T A TR R B R R, |

"MTHERERSELER
B EF T A RIKER
wE", 8575 "BEIEN
O™ ;X P& . B P,REH
IR R

FEIROCR —FpE. At
AEBSHFIFT AR ST B SR
AFHINR? HEFIBE
B F TR LR ENITE ,
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Wi 3—4

P F: 2

UL AST R RHAR R 69 A AT A 2 & L0

2 BAATHH, AR LOEAUFBERIBALRAES SR KAHL£4?

AT A R PR, B ATy by G — R B AARSD T o—

HO AR, Kbtk ER06m, NEKARASBRAEEHNLASmAS4m,
MEXBEFIRAEZHAA43mA55m, LBHARLRLN £ A F 0K 0HH
2R A]?

D03 suBTHEBP, AL EEPEHRES, S, MBALEH TS5 x 10 'm, 42X MK
%60 x 10" Hz 4 X B A4, KB H A9 P A LAMREFRIEXRF K, @

® & © & &

SER-ABGTHENTALGREL

KGIRIE WE 134-1, SWEEZRIFERE 4L, SRR, SO LZR,
P4t S, S, MIEL A FELS BRI RCR Po, AEEZIBRAYEEES OP, = 1,

RINVEFERLYE PAIEE N x— & Py, TS P IEER D 5APS, =1, PS, =ry,

LB PS, EAEPM=PS,, T
BSM =r,—r, AT HEEZ MM
B d g /T EEBI RS 1, FTUA
BB IA N =ML S S.M ZHEM=A
B, MIE=AEHrXER, A

Fy— 7T

x=1tan O ~ [sin
HEsin6, H

1‘2—‘r|=d%

P =

B 13.4-1 G HAE SR OB R I FA R

W E—R947, MR BB R 2 N KRR

Hof, BdT =+ kA, (k=0, 1, 2-) RHHBISERLL, X B SR T LR
e 048\, FIERTRE 05
R, ARG OIRIE A TEEZsin 6, EtDun 6, =&
] LHES, R RGOSR

¥ =t kA SR, FETETL.
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FHAB Y S R B RS 2 SR oL () BE 2

Ax = % A (1)
FRAEIX A2 0T AT 4

BB 51Tt

LALN (1) KA JE RB A R 6 B b KR, S5 A0 AR AT 4 4 69 95 -
BHMA 5 0 A () KA, A2 & BT VL8 K ARAT T A 5 0 96 310 48 F 3 é;
9 AGHEBBHE, T AETUAAE, MERLK L) =
2 RRMEHELEDTY EEARHLRRY HEMERR, FAE @
L %

MEBATHEE RATHOIPRBOR 342
FiR. RERHIOESIEA R R e, e, T T
BAHIM T —MRIEIR, EIERUEIIE, K E RN oo
TER A2 ) 52 T . T — e B
R RATRHEXA R EUETF WAL,

SRR TG, FTFFICUR, VAT RAO BRI A, 078 5 O O
ORISR AR I 56, 9RO S SERIRUAE , YRR O 305 S XU T AT , S 1 b
TR L

G

B 134-2 DERTHAILRER

U DA VR i, 70 BA4E SO0 IR () 386 s AT L3 B (e Y AUBE T 8 R, 43
BRI B FIXUAERIRE R, WE T RO,

WEREXMBK T (1) Ad, DERENHE RO, DR FEREER 1 oA
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R s 34
FOR RO, HHAB 2R AR BUR) AR RS Ax IR (& Bt AUAREE 0.36 mm

13.4-4) {4,

WK A, BE. TREWN, BT8R, S
WA, WS, R R %2 5 R B
DX (F13.4-5), T FHETFH Lk, REEhIE £ ALEEN0 0 0m
S, A RIME ORI S B — &8 PLA T, FRRIETFF
%R, PRI E R TOX AN RS BRI
A BEA BT BE B a SR T LASK £ R 405 7 A 5 4% 5 18] e B 155 SE——

Ax =—%=  f)E, RE (1) ABHEK,

n—1°

LTSN S T2 Lo { N S w—
AR OB RATFHEL

B 134-5 SRR
R 5 A LR FF

- T~

AXERBTUEFERRTNETHAL,

1346 RERZER (XBRAREPHIT), XEE
GECHR N, TERAAREHEK, THELER
B, BNERGAEHRAE ERTH.

KtERBE—ANNE, ERPAERKIELER, B
kA% S REE T, AMERBEN LR TR
AMARBREHHNRESE, ERARLER k.,

EXKAETHTHER LB ERE, TUGFE £
B, AMM LMK,

EE 1344 bk, BB FERT RAETUNEL

. . _ B 13.4-6  JH f& BRI R Ak
SR, EETUS U, BRAEREILRTRER  pronmin s

PR MER TS SR TI I ST ET L
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B B 342 MR g EARRETHAMN, AEZMHESL02mm, AHRE
ERAN, LLBABELTUAHRETTRE,

(1) LM b 9T & 4 53Uk & 1 F % F470

(2) do R Ae L5055 B #138 B IRV 5 @45 5, ARART T e B P8 0 9B ) 4o T ALY
OV e kAR A1 b, MATA R AP SHBERIEK T, SHYPIA &
ok K4 K9

(4) 40 .74 A @ 52 4 0.3 mm #5305k, AR FAE & 5P 69 36 B 2AH 4 EAL?

(5) o RietTie Sk G at43iE, MAFERLPSHAEEAE TH?
IR T R AR KSR BT, D &R AR Ar, B A & R 6 A
SR Ax?

PG AT HMEAGE RO R Y, ClatiiAe5ER % 03 mm, viEAEE LR
Hastet, ABRE12mizts R L, ARlFRME, BIARLALAHRIONAESR
bty i 38 % 22.78 mm, ALK 6K 69k K,

L

o

=/
*

> &6 © © ® ©

RESTiE

H Mok, KRB RLHFY R AN TH, RALELR Ak, AFLAABF

36 P RAVLRTE L 6674, LKL E 5446

SERUGTHT P 2 — AT TR Y Bk, 4%
R —Ae5 (E13.5-1), FRaFATeRake, &
IED, LR, CHFELEIEE, fEFE
AR SRR REAL. BR, YEHTIRER,
RERFRLN TR P, HRREERMERT. L
=W, ABH &SR, B TRNL%, £EE

THYTEAH ), XEERATH IS, & 13.52 2% B350 REEARAEE

—WSERFIAREIBE LSRRG, BRI aE R
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’Tﬁﬁ)ﬁ%ﬁ)ﬁiﬁ?ﬁztEE{JEF'E}%A.;L?}[Eﬁ LI MAEEE 0.4 mm

TERLAENT BRI FLATSHG I oh, B — e BE 4R i _
RS20, R T o E Ak sk BT 7L b R R i Ayt _ l
BT LY S B I R R WSS R, KRR

TR R ERREMEC A AT, B A9 SR BB A % AR 0.8 mm

W, IR AL () 13.5-3).
i R R T }

e U o T O —
PR AR, BRI R A KL KA1
%F&f'ﬁ%&%?%ﬁmiTuu%
SR AR, B2, ERTN
ETTM%%%&&@%.%E&%M
W KN 5, AT RGeS 3
AR BB A48 T

B 13.5-3 SRRk Erd (A) Ml () MR RS

- —

- MR % S T S SR

KoT R — TR BT R — K, Ak _
MOLERH MR AR T WEAEN & - s
i, BHEFEX-ALHRHE, _ _'

—. BfeRsmMRSiTHER

A R B A 7T DA B AT AT R, BT B At S
B 13.4-6 4040, AR 4k 28 6 o 0 Y AR G AR L 4 B
W, BB LETHTRESA BN E L0 1354517,

FE13.5-4  FRARHT AT PEIREADE IR A 1 B
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=P NSB

HI3SSE—NMNFEXGHEENE. ERHEES
NHER CRAGH AW AL EXESNERY . X
MEREA —BABRGHE,

‘ 1818 4F, 3B 6y B AR ¥ % 4 T BeRh w47 4 15 A &Y
R, RUMERTEARKX, —NEBHWEFZF
‘EE(AmeHB&ﬂWﬂ)ﬁﬁﬁ%ﬁﬁhﬁ%T
[%%ﬁ%.$%i¢%$??%ﬂﬁ%ﬁ%ﬂﬁ%ﬁ%

| e  E1355 WHIE
' Yie s —EEREEHM (S. Poisson, 1781 — |

| 1840) RAMEHBMEAE, HBEBEET HEBHH T RENES G Y FE, RANTF—
i%ﬁ&,ﬁﬁﬁﬁﬁﬁi,%%¢w%$ﬂﬂ¢%ﬂ!mmﬁﬁﬂ%ﬁﬁﬂ%%.%%%ﬁﬁﬁﬁ
|

|

|

BT AR EFR,

R, REFXXN XM A, FEMER (D. Arago, 1786—1853) AL RFAKE TR R
B, X, WREHARTLHTRNRAR. BAXT LAZXMAEX B, BIIRHEHRA |
HRFEH,

TS MR HEAENTH ARSI T, M ELER R o AR BRI R SR AL, SRR, A
B, TR, AR PHORERE FiE, RAENT AN AR B 35 BOK

SENGFERA, MR AR AL, TR BN SERER AR A, SRR, eEER P A
BT ST YEATESE R Bt ) R . R ER i 2 4 T 1Y) B A 4 o g HE SR R T Y Y oot .
R R ENA 2L — i
FIVEHAFATZIE, ZURABR ll
FMAKSEN, RZAH DAY TE
el P4k , X RERLHUR T 5 (B
13.5-6), HSRTER SRR &E %)
I, SEAT AU S Y o

\IM

®13.5-6 BESHEAT
_— X~
B E MR 258

R—BAEE LHHE, B BHAERTIU, RELAEH, B AMARLREAM, RER
FEAEEA I mA s AR, TR BN, AELAEN ALY TR, XiA
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| L.Bragg, 1890—1971) W&H K T ffhrt X 4 KW AT

X HH&1T81 5 DNA R ERNESS 1Y

EHES0ER, £WF¥RCLLMDNARGR T BT REFEANR, T—FREER
| WEDNAWEH, ATIACEHNEER. ZAFANMFER, FELTFHNCLERHEFEX

| BEET.

i — 5 e B AR AR K A A O A R
B, R, AR AT AR T A AR B R B 4
W, BT EHA ARG, EAITEY KRG
| R, AT, RFZEHERALA 10 °m, BAFT
‘m%ﬂﬁﬁ.E%$%ﬁﬂﬂ%%ﬁﬁkﬁ%%%%%ﬁ,

X # & AR E S A T,
! 8 % R A A X F (W.H. Bragg, 1862— 1942, W.

T ERT AR EREHA R RRA ARG,
PoATE THE 3R T XA 48 Btk S H 20 7 y SE o fo SR 2,
A, HABXTFERARA 9IS FENFHEEX,

WA X BRI IR Y DNA 445

MI9S1 Tt KEAMERBARLH MY 2 TAT K TDNAXN XA G, BT -2
7 DNA % o5 X MAFTH R, TEEEW¥RFE (J.D. Watson, 1928— ) X EAM¥ K
B % (F H.C.Crick, 1916—2004) WAR{EXBHFERE T DNA WK EmEWBEE, X RAY
FREXHANIH, CEETATAMENEL, REAFLEDWFOCEREANT S TFAT., K&k %

LEE#&%&%E%&%Twﬁ#w%ﬂ$i§¥ﬁ5#¥n

. AmsSED

DL M SR — R Tk LA R A A b AT S B R R
FH, RAAREZARLT RRELARE,

PNE AT AR R — AL TS R, B #— A, AFTEE

ABH A, SRGEARDE, ENAAAER LASHHFR, HH, pEi#
— YRR ILA, RS ATH R LA H 2 TR BOXAZE, £
REEH,

JR 3545 ROBANF My 2 18] 9 0k PR A | IR AN S R R R, o
INEASFRZ B 6958 & T vUA £15T4 & ) TAL L,

IS K ra e — g AR, RAM A —ARANZAHIL, KMESTIAL, &

|
=

XA EH RN AH A, W AR EZAH IR+ R, 44
EORBFEEREL? Wkt P e,
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TR SRR R B R A Bahte, (BAGEHWHEC R T RBOERIB . &
TIHE R MRS, IR,

RIRIR LD, F R B9IREN T [0 -5 WA EIE 5 M AE [ ELAR L, TERR P, &
REHRshJT 8-S R mEE ., AREBE, Jsh7rmaTEARmE.,

FIEATT3 T 48 AR BRECE LRAE, BRItRFS —RiFAREHAR, 5
gt S5 iRsh AT E R SRkah  mEERE (B 13.6-1), WLAER, XTHEKHE
., 48 ERBIT RS T Bk AE , X T Z A B AR BE R BAE— AR TR LRI,
FeRBREE R AT, FARRES 1L,

A

F s
B 13.6-1 Bt A ik AR IRED

* #(DO=

—FUBRD KV A% 4%, BURT BN RO iR

o, WATAEHA A EIRED, AR “R” B XIF - DUREAIBR,
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YRSENED, AR S FORAH R ATy 8 T e R, R A PR AR
AR B HLAT , F H AR WG 2. B R ) 7 AR S SRR R e, B
TN O, BAMSRAR AT EARIEKE (F142-2H¢),
XA T ES, KEOHIHBEWREG, B R RGBT,
e RE B WAL A EE, PIR TGRS EABEE], #REe
A TR,

/8

Y52 SR ik
BAL B, Fd IR
FEMERENRE
B,

N ARE S BT
HAXEFAE, BE
BEREEIR .

VR IREDS, I
WAERESIREIP, 2
Bax EEe. IDEEa
XSV TR R UL
TiE.

ERHIRHP. =B
i q. BAti. BT
2 E. BRkNERE BiX
ST YRS E AT
.

TEHVWREREIP, B
BESHREERAIAET
A EBRIRE P,
BlHEE= FRIBEERHAME
HARE .




MR AR, R (E 14224, &), XFABAHEMECE, BEEFRH
BT R/, i ERAEAE LR R, B TR R, XA, A A aR AR A HLA
g, BB, BAREMNEITIREE, LB EARIRNRE B, #RER AR
&, XSGR BRiRY, ERBERGHEES, BRI RN ER . B
14.2-2 7., NIRRT § MUEZA SRR B TR g F P (R R .

ety Fb Bt o
- L /\ >
m 58 0 “mh_#//// ;

< Wy R (AR P o BT 5 i LY IE )

-— D
o
QL)
Ll e
+ 9 4
a g .
re

(c)

e w0 s

(a) (b) (c) (d) (e)
BRI R A RER AR E AR R (¢ hP b iR A AR )

B 14.2-2 LCHRGHRE I T, BArfaeil

WOR A BB SR , PR WT KSR B4, IRGRIRBIIRIER A, (22, g
BEARA R, MBI RERSFEMACHNGE. BN, BoH AR AR TE X
B ML, X, RZERPHERIZHML, ERREEF RS,

A0 R B 5 E I AT RE R AN ST B IR 7 LB R, DAARMEBE R BAAE, 3R] AR B IR AR 1Y %
R, SCPRAE R P IR RO LC R Ab ST RE R

- 1T
A R R RE 0T BALY SRR 57 AR

LCW 3674 b BRI E— ML, HAE
R, wRABAEREREE 1421 P EKE,
RECEARBNTREELEEHFH MM L, FETY
RBak, EEHRETL, BTUNEEE, BEHELE
LM LN E A (B 14.2-3), AFaRAKY AN, &
BAANKE R A M AT LA Bk il 14.2-3 GBS R S
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S RME ik 34

RRERHARIBRBIRE  BRIRG R AR R E R B RS, s P52
FCRY ] A A A R SRR . ISR R R, AN IABSN R R, X B Y A B F
SRR {8 % PR Bk 1 BN R RN B B, TR i PR B I ST AR

BES5iTie

LC BREHER (M%) SMEERRFTX?

LEKKHE, CEZALL, MELHIHEREERIEE) AR A RBEKX
B, REBALL, LK E] KEER 219

Hdp k@ ot R, bk, LCLRARAMAR)EREC, ALY
b NV R A

RIS HTRM, LCBRMENTSARER L, BECHEER
T=2nJLC
T RS HERT NE S, ==, A

B 1
/= 2 LC
APET, £, L. CIVRASRER (5). #F
2% (Hz), SR (H). ¥H (F), HR L
LA ERR AT, YRR A SRR
R, mT AGE B R Y R AR A S R
M9 B, thou] DAFH a] 78 FR 7 % B m) A8 H B 28
FE|ZE 1o HL 86, BA72 PR 44 ) RELZY Bl 2 T )RR
Y LB B R S AR SRR MU
BRAR 4 5 s BB B O A 9 285 22 B0

' Cvac

EiRGes (F14.2-4), HI{ERBEYS LC k% PO 1424 753 T RTS8 I R 0
PR 3% 004 [ AR L
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&, 5% & 69 K A Fa 45 4K

MRER AR £ EWEORR LC T, AERETEBEAMSMNRNRZE, BT
BAEPELRNTE, ERIRGER T, LR EEEAR T Z A%,

51 AR RERR D,

BABON SRR, TR B ATRA IR

B, BARBENIRGHE. BRHPIRIEN, ks
HL R ) Sh S SR A RE R AR T, SRS IR E YK, Sk
w, KO AT,

B TR LR Y L RIS 0 2053 L R AT HEK Y
W, XA REABIERRERN A, B, RUER
14.3-1 ey LC fiei iR, BRI, PIIRFE, HRHED
AR BT BE 1, (6 L7 ARG T R 0] P 7 4 B SR SRR
i 57 FEL It MU A T FEL B

KR B PRI B, BRI S KU
I, XRFLRMMIE, ZRIHYT— T 8 w2 Ry
K% (antenna) i, JFoL AP M E AR IFIL B ER
KA.

N TR R A A5, Blanteids . BEg, ML
FR I A IR S T . FERREI AT BOR R, B A
Bl 25 R 5 TR ) B AR I A %) (modulation)

— iR ) Y D R O T PR R R 4 IR RS L5 5 1 R 5 T A
XA G AR (AM, B 14.3-2) 55—FhiR il a5 SR m e
P LT B O AR B (S S B3RS T AL, XA ] MU 1083 (FML, 5]
143-3),

7 14.32 U ¥ 14.3-3 i

P4 14.3-1 P& REER
FECHE B

IXE AR EH
TR, PR, ERETE
£REBS EADEES. BB
RIEEERRE. £
S5 FRRE FE=SiX
MpREE.

NRIBFHFEEEE
ST, AL LRE
BB EMETE
TR, BREERA “Bi".
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EBREORE R AR RS S, ST
HERRR, (R, PR DA R B, ORI
K,

R EATVEFE ZMRLBE . GRS FHEL AR #
Bedf, ARG 71 35 oh & A TR0 LR, 0% AR O
AT o WISR AR A & A BT, TR —

FORBLAGHE S o BT, MBI 1 e B 2 10 155 IR
VA T R SRR TR VR AR5 2 MR TR B R -

el YR 1) SRR 7 H A

FERLL BB R, FIH BigIR T AARXA H 89, 2430 B i A A SR Y re B
A s, BRSO P A IR R TR, XFR B Y R, A2 T HURIRSD
PR IR,

R B A FE IR A AR /8 (tuning), P 14.3-4 J2CE HILAY —Fhif i i %
PR AT AR LR 1) HE A W AT LB (1 B A R, (T BRI HL R D ) SRR AR D, XA
PR U8 R 8 L L R R R IR, TR B TRX NG,

bR P I B OO O R Y LA, 2 2 R B B AR LT, AR R AT FR A A B R
55 . RIEE RS s B 5 M B A L I b R ok, XA R R RS R R, ArbA
Ny 88 (demodulation), iR AR LIS 3,

R 2 JERABE TRERMES, SKsal AEAHS R BREhENT.

FAR FHE K KT | mm (FIRAET 300 GHz) )RR FRIBOTR BT, HFikEkk (O
) O IO S A T BB, AN 0 B ) Jo 2k sl B3 A —HE, 5T, Bl i
RAEMEARMAHER, WA ANEKHE (WELD.,

®1 TLERAKES

" B & /m 375 / MHz 153, Lok FERE

K ¥ 30 000 ~3 000 0.01~0.1 My B

' AM

oo 3 000~ 200 0.1-15 HuH KB R
i 200~ 50 156 s VIR (AM) S 4
bW 50~ 10 6~30 iR

* W _ W58 (FM) I 3%

0~1 o= i '

& i) 1 30 ~300 T{RLIL AR (54 i
s 1~0.1 300~ 3 000 B
L2 . AL g i

® X 0.1~0.01 3000~ 30 000 s &

e 2 S 0.01~0.001 30 (000 ~ 300 000
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- T~
HIERBLRIER
AERMEHELEN, CHRMAREI0MHzES, 5AK voos Yo
KENEA, THEETHIOm,
1435 ERAEHGEBE, ZHRE VT, RELPEEEC o
R BRS8N T A LA B A oM

YUFFHELTEL, RERFSHAEWL, CHRARE, R -
EfmE RS Z R VT B RAHHBM fh, S MM HEHA —*ﬂﬁﬂFEDJ

N

REMBZRENLHRN, ZRABERRERN, REAFRLH EQL5V)
FEAGEENA AMZHBANEN. AAGHHALREZLER B 1435 AT LB
CEIRERMH X,

FEBEELTRABAZRAAGE S TR, S REBK, HRNFHTHERER
B L, BN TAERAEAO04mA, RFEMEFMAZRE Hw 60305, WEERARAKFNRR
HR.

EBRELLEETHSHR (H5%)

Fe &5 SRS iR 5298

| =HEVT 9018 NPN A 4 =tz
2 BAME C 18 pF 2= uf 45 Hi TEATHE AT A
3 AR G 4.7 pF BHBE
4 2R L R JH 1 mm AR G4 T
5 L R 1.8 kQ 1/8 W 4 JiL I e PHL
6 K FfE Imm, £ 30 cm 1 mm {25
7 HiR E 5EHM
8 SRS BM CRZ-2

| i : ‘ _‘E'J [~ i I:‘hh_.ll-

Ea— 2

5 5 = i |
TR (S

EHBAABEBRENE _F YAARGAZA AR TAGA TRER, fEZEEF |
FRREHE. "WREARUREATALEAS, FESFA—EPRNABTERERSAHERR |
BEAAT.” WEITRNEREAR LA R O ARR, BAFRAE R EHEFAS A
. |

%
&
e
)
i
i1



BeEE 5 34

| 18954, RF MW EFRXKHE X (A.C.
| Tlomos, 1859— 1906) % & Ak #| %4 2 7 Ji
(G. Marconi, 1874—1937) % & 4k 3 H % B
TRGHEHI, BTREEMHXAREN T
WAL, ATAS M T ok A, 1897 =
FS5AI8H, ZR#THREA ERIER Z <A = =
Wl EEBARERAERY, 1915 4F, F—REMATIFEN TR BEELMITET .
BT ARREEATE RN MET LS
BEEY, AfREZAANNENL, CH L
ATEDNBREENELER. F - BEALRLENAREXEY "2RE" Bi#, X, &
TRERBER S HARRELBRS RS REER, ATHELA.
19014, THRBEBLTATEH, AXFTREATEALLELER. 4R, TREFERB K ‘
., HUFARREEARA, LWEWEAFQEANY, TEE#F, Bl B, k. MEES [
WfE, LEHF CNEERANTRAETEAZL.

Bl ES%&=E
W0 ASAEBRAGLT: B, WG, I, . W, R — AR A a
\I@ HEMB LA, FA RGNS S B KA, {
2. HERIRO R L, R (BRI EE) B AR EAEG MK 7ol

ERME B FAEF XA,

3. £E F AL T E M 20.009 MHz fe 19.995 MHz 4 & & ik £ £ 45 %, KL A4 &
BRSO K, TATH LKA

W4 xR 5 acasRBER, SE—AR G LI, AR P ko) L% b4, /

R K I — AT S 60 P 2 S MO E] 2 T e bk e 6 L b TRl |

A G, R R mE R B R E S0 YT, z

e e
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@54 8 b 13 B AL 2

HERESERNEE MESHHARCFRELE, AU E — KE RIS A
FE B AR, ACFIENRIAR R Z I E BB RRE, B, M. SR AR
EHXT .

BT B AR, AT ST UG R AR (5 8. . 18444F rEIR Y K WIHBTT T HUE I
FF, HBEB B LI T oA,

RG] LA FRLA . SEEEEATA Rfe , tRAT ASEBL ekt s, HRAB (S BB RIBT AR,
PR B0 A AR G , A [ R e Y i B BOK, DEROR L C R R =18 & . I
edin] AMGiE KRB .

B 19274, B K IR URIAEA A TFR T I G S R A . B
IR B I SN ST LI SR, I AR A — YO R S B8, XA
SRR AL

FERLC B A R GE e, BRIRA 011 2 BUR M0 O BRI AL B 15 2 (J 14.4-
). B IERY IR BB BB L. TR A T A R LA R
i, IR 1442 FOR, AT, BITHET, BB B, MR FRIEH, S
A — O PR T A BRI L, 8 SO 3R R RO 1 5 T, ARG PR 2
VEVR RGO, LI i3 SR (35 B PR e 1 2.

A \——_____»__\____—
7 e
e b
[ |
. - - —-ﬁh—
e P 5 oo — cuulin P

B 144-1 3Ry 1442 FiEE

B E S PUE S UG, ik, W, R0
BRESXE BT, BEERNE TR R T RNRS
ZERESHEH, ORISR THAE, YO
B L, R, YRR REENIOLHR BN, TR
EEHRT S REERF EARNER,

BHRHLLE Is PG 25 BT, FLALEECHLA LAAH R 12 SRR

PR o B = T =2 B T TS S0 e o
R, RIOVREDWEREINNBR.
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R itiE 34

ORI 3 i BRI IR T 40 RS 550, B HEE S . RS RS 2R X 51
Py [ 14.4-4 ZHEET A MEnd B R EE,

.
\\\\\

(E — e mKKA

LR BAQE
- et B
) PR ki ol E:--_l e |@

""" e e %
AD BHRE, \ b
T TN 0 e

P

1444 WH IR EHEYGT A

Fe 1%

FEN D RR B, BALE SR Al LR, SO A LB, BEERE
{EESARZIFRTH, B RE T,

UTAER, oy A B Ll K e, B (5 S A RO AR B 5 T A A ) A
Al T HAEANMEREBRAERW I ER, EFEEONE, BRI RE CEENT
B, KBAPS#EETHES).,

HUBLRY N IEFE Has 9k, BN, #E AT afH|
by, ATCAFI A REDE EARE AR A AR TAEHRL, —&AR
TEEL R LTy, WP FE A 7 UK B O B . 7
o] DA R AT AR . B, ORI BT
W, %l BE. BIY. BB RSN TTTE

1445 FERE

Wik TSR LR FL R e A T PR

L R 2 S R 2 SRR
BAMFPE TR, i K AER B 1 TR R,
SEH LR, AP T PR B E L, RN i O 0

EA AT AR (P 14.4-5), EEER—EH
o 5 T B, S S SR T | s, IV S A0
IR A4 0.1 ms, BORE, 8 Hh 75 0 T % L T
IR, T DAES A1 B A 5 [ e K el

T OO R R, W AL TR HL BB
SHREORIIA 1, AT DABE MR IBE T 1, FEARR R R4
PR TR AR, O T DA R O (B T SERR — T
R BRSBTS OO LR, 1446 —mmmXAsn

USRI AL, U, SRt TS BAR, (P T D S
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BT EA S, WXATLAHTRHL, BERSAL, FTRARBETIR IR, 7R, WARNRE.
LR

BahmiE e, BIEENERCE R,
—HBFAL, A DATESR T R AT 7y PR T 3G . A R IREF S 4 A
BRMGUFIAL LA IT i T 2 AR 3 sl 55 . y

MR E RS R SRR R B — W . IR I
MR TLRE, EFRFHE SRR ES =
1y FNEXHST-GWENL, Mits e e, EHHE
WCEE TE RN 7 B RIS R

Bl IR AR, ZFIEAKR, ERNREBLREE, R
BEAR. Hit, E5HEAMNPREEERRANEELREE
Fer (1 14.4-7) , RIS E B9 HL & M fSCE D &5 BB G . FESRTTH
Bl fE 5 6 R EE HRER KRS L.

Al fE s KA

= S

B 1447 B3RS

EAER  19464F, fitH L — G P RALIRAE T, 20 28 00440, i AR ECR
TRV ——E$5R (Intermet) ] T8 KEA 2SR, Bl (50l 55 8 3,
— A ROK R O S5 R B, 20 AR, R R R T DA R R A B Y
FRELS ., XHARE ERBRMNWETMLEFRX, ATTAES ERMITE R, FE
¥. WX, WY, WLLET IR SRR, SETaEgss. mRET, EEALN
SRRSO FITFERSE FABFERMAHRERAR T “HERNT . BLAMZHE
MBS ERBRARR, KIHTEARENRELEMER U LIREGE.
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BRYE 5 5

HEKR M T 8RANEE S LAERY 7 L

-
REE R EE
FRHEBREANRAEE HEBRIAE, #9 P REE, RUKERAMF AT ERERR
%ﬁ&-ﬁﬁﬁﬁvﬁﬁéﬁﬁiﬁ§#ﬁﬁﬁ%ﬁiﬁﬁﬁﬁ?

U y

( T
BiES Sy sae
ARAFPEFGEERAAEEMS BFEEAFEIE

RSB R, fARERES, fraXRREEF
ET LENES )

SRR, BEEF TR, B ORI RBET 4 '
FERME. EAMEE, CHGEFENER. BEPEE,  H1448 SHEMERAML
RHEEETHE A 2 LMBUES (analogsignal, [§ R RRBIES.
14.4-8) ,

EREEEMEAS VAKETF NP, i, TR — AN Bk R — AN Bk
oot REERFL OFE. B, K - - RE2-B—FE, EXNFES, AmA 7193
&k ‘o F. A, —AAKETRNBRERRRT —RARE, TUHREREE, |




EWEUMFEURARAE SR D BARF RN AXAFFHHE. FAREEHRBLL
| AEFERNEEE, AMNATAENETHD, FARERT.
| ¥4, EEETHENEE CRE A—AERS (B 1449), DERBEEREARAE
| B—BhEERSIES, AR AN, WRRRNARRE S, RRRA BT TULAR
BRRRFERGFEFES, AEYAGIHEELB000XEH, LHAER 125 s RE—X.

i

il

t
R Z ik

A 1449 BRehigERBES

b

RE, BENMRAHBREEL, CRER, ERAHRABELSAETR, EHR26K, AX
MEMKARTHNE, BECHBEME, Flin, B 1449 FRAWHE LML 210, F/AE 60,

BoE, WM CWET RS R,

“HERERTEG R, CAREOMIENLE, A THRAPHES AP RT
| AFFIBHE (1" 0" 1" EART, pRANEECS VA "AER” AT _#MFH 1", A K
| BT RTF_HEEH 07, Ma, EFM-DRWECTURY A — R A KA RET.

WFES (digital signal), HFESEHMUET—H, TURARALAT AR,
FEEH—RARK.
FFEERTRENE, TURERGN, BEARRTRIRLTH, ANLHEHTRAS

R ATHUES, TAETRREHEE, LRAKAE, BATRESFAHAMMKA, TEKA

BEAGULFIRAE, FrARBAGEEREREMAFTREZLTEN, I THFETRN, RE

BABSHERBARG TR, ERRERALE TR KT RKNBTUA "BAFHE £

K EREEERTAS KT RLE, RFH ST H AR —R—H, AERRETEERE,
| RTAELA ERFARARBEARTURERETET, Bk, AROLBTISO4S
| FE. B RIE.

$oF B FHAALAKE ST R, B 5RF LR T R T3 ML AT LB

B AMERGBEEE, RAHAEFREE 0 EELRRL,

BERFUNEETUAR —E WA S B FEF—LABAS LR,

XH, —RAKSRETFERNUG T IR EAREEANBRPRBEARES, KL MHA |
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SR ks 34

/ b o
: B 5 4R =] (
B e L LMW, SW, FME A WRE Il , AR AN MR KEE, & =1
| ) RALALLY] 4 A4S R LA B AR —# ¢ VHF (L), VHF (H), UHF =4 {
| WAL LA, SRR T MR LH, A KM, Py
DR T AGEE AR O, M KMENEFREFT OO AR, X—HAE -
kK —ANE R R ROP, 8200 ps Bk E) R B 0.8 s 6 Kk — Ak, 2 3
198 ps ol #| R4k, K o) KAk A, '(
DB AR MR Y BRI T R e, T ik |
Ry HFEAKXRGHA, Bh—5EREOHRE, SAFNTA, L

FRREIRIE RIS EMT. TR, Jed. XA, YA, SRRk, H
B, NIRAT LAY R —] o, HOR RS P A —/ N ar o i RE Y B R B R/

BB EA THEP G (B’ 14.5-)), I BRREEIE (electromagnetic wave spectrum),
AT
/M 10 10‘I 10 ] 10°¢ 10" 10710 10"
ot gk s anm AR X354k T4
e AL WA RSN T oNm AR

EWRE R
P 14.5-1  HUBEI i

HLRE DR — MR KRR R . A B RS B B R, PIANJCR i A R BB B
RE, By sLk. ARBEBEH TRAARRKYEKS R), FHARERBEE.

Ttk i (radio wave) {1 KT | mm (B5%/NF 300 GHz) (1) HL R = JDER HL DY .

O R RREBGI I R E KB, ATRAMBIC, ol AR, YT R, Ful M sAs e T e, M
ERBUR, TR, I®EREK,

90



LB TEE, TGS E .

IEEAMEREEA RN ERBENBE, FEH
RS RRRH OE H. QR S0 FA AT i B B UR
WiRaT R TR, T REYEDIA,

415hk (infrared ray) ZIAbZEE—FPOLE, BRI
KRB, ek, A YEa st a s, /
PR MRS R WIRM A SR 98 . PIIR B AR AL Ammmmmﬁ%m%ﬁ
SR, {HREEIAZE . FERMIR R MAIRIEY 551 ki, R B 4T SNARRAR . R XA
(4 K2 Bk TF AE 232 4T AN S Ry IELRE . LAMEIR A S Bkt a] A

B ARG R LR R kst
SEET, XRBANESMAIMER AR F RS20 /ME I 25 MO A W) 1 & 251 4R
SR 5 L F R A St AT AL B, W DA R X R TR BGRE . IRE S S, X
LLANEIRAL AR . FI 20 5ME BT ALE KA A G HDER T2 2 it F3R/K VR, B AR
KAE. PR MIET, ZLAMERTEFE R LR 4y B,

ane #E=

- I~

Y2 RAARZHONARFTET, B AR LT "F8 &K, GodFEFHAIFT
# 7 5o

ATy (visible light) 7] LG 7F 760 nm
F) 400 nm 2 [a]©

PR R B & Fh A R . BHFBF R KB, AR
Rt REK (HR) MEARK B, 2% +=
BEETNR I THENEES PR KANE, AR WERTMARK

REER 2525007 AR SIE G Y i A D7
. A RAUYKRE, ERXHEEEZY, ERERNREWRZERRY . B TRKEER
HEHEKBRKMEERSHRTHS, rARSERERZREAR, KO KRERH
Wt LS B IR A FHOEAE 2R R IR A K UZRE, BE)6. B lds T, B R4
Jt. BOREE KA ARNTAIIRES, BT ABSHRAY PHOE LB 4L,

#Ihek (ultraviolet ray)  AMRHE AR WECB K ERA R, L2, BK
TEFEFE 5 nm 3 370 nm Z [A] Y HREBOR AN, FAME B AR RAIGERL, & AR A

OARFAFRSZA M P TEE A E R, KIS R 00 B 88 7 RS KRB A 52— 5,
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B 15

AT, ALK, TTRARH SAMNR KB R . KIDC A RS R, N2 E R AR5
ZURAT. RRIRUEESAOMRMYL, BCESRERE, (HL AR MR SO E IR IR B .
VY TAE Z MR IRST T 2 A 5, R — Al LSBT B DA it

X 51tk (X-ray) # Y55k (Y-ray) UK HORSMRETAERN BREBHUR X ST YHAT .
NATHI X S8R X P4k, X ST A ap ) BiA Ry fER , s X 5 st
KEEAEVRERE . X FEREFEYR, ARREEANENTST. L1k E, #
A XS 20 & R T (4 PI BRI ERIE AL,
T T R AR, XYL

f“CT” & LR

X ) | XGPS BT
AN J ko XAHEDIORIE
WK EREREBES 2 Y L, EH [ s Ak, HEpL

L BT AT, S

HREIORER . Y R . 1B et

XA AR AR b, A AR R Y N
AL, FASRETT S . Y SRR SE )RR

FIARSE, B TR 4 A R BRI

RBLRITIBRAER VIR A BRI TR, R SR T
RS . (BTEYI, AT RICAAE B M T R B —FhIT Ik, B 2K Bd SEIRIEsE T B
BEPUAFRE, XA, RS CR—Ffnd s, mH2 —FESCHETTLE.

R BRI E R, B AR AR, B R TAEN T — R BRI
B YHEIK D THEMBRIER T R#Zsh e, REETHS, PRENIN. IR BE R Rk
RIBLTER,

bR A OEAN, BARTATEADIRE, AT T AT
BERIEE R, E VLIRS IR AREE, RN Y =
HLE AT A PR SR T DL R 2 LR ) 7 LR, LU
RERLRMPEE AT Bk A& R AT TTA R,

FEANTA BT EHERALE, BRERNINFFZ 2 BRI, B
P A X U AR R A AR AR I R o )

ABRSESD WOEAUKFIRS o, Heb e, I RARN, A5, A%
%, X4, VH. KIABSEORE RS PET G, LAMERMEE= ARk, W 1452
AVEE], WKAESS x 107 mAgEEOEI, SaHoRE R, FOTHIMRNSTEERAR

P Z RN, FERTFEENGE. BRI E, (RET X —REZE T AR Yr4L 57
52 XRIGEN, EREEWHLHER?
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ﬁE A B \
B owna e, o
M| o~ — e .
ool I |
% | :
I I y !

| A - S |

:{ E‘/:/ ---_h"“"---..

& | ! L | ] | ]

0 400 800 } 200 1 600 2000 K Anm

B 14.5-2 K PE AT i GE A A0 2 S0 o 7 T O R B Y DX,

S Sh TR

RXERFAVIRN & T8, WARE
R RW, RN CEE RANEEEH, A
| ABLE, ASEMLIRERARY TN K
5. 20k, FREZAROSELRAR, K
HEZGERBEVRERHETLRAA, 4
BHAHRIT RS, R BRXKN T
| mEARAK, ATREKEASHEL,
SEEHERAK, SEHTAEEMS, |
FRUMAREGHH LR DRBHAERA, oo P i
AREAURE, HEIRFTUEARA, /L
FRERHR LD ERERA LU RS LA, BRBSRABH LI TR, BECNALRRAN
| BEEEGHE, RABRARERIA TR EIRENEE, WREOER, REEANKX
YRAMERER LA,
AREREREBGFRAERAF L, 2088, “HEA" RATHOARKEHL—,
1960 4 3 [ [H & W K X 60T T — TR FR MEA™, MM — 6 HE6muHE T3
H. BR2 cmEKHERBE S, FEPRSMTEAL, 2 cm KA DI T Mk —,
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