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Chapter 1 Basic Concepts and Laws of Geometrical Optics

N RYHEERZFR PR EMN¥BZ—, BEAICRT 400 24, FEMIER T HA L
BEAEFEMIR, ERIEFELHET 17 23], 2 N F X 86 BE5E T 1R, DL B 3T 48 (tele-
scope) Fl B fH 4% (microscope) B K B AT & JRE KA . e BT I MNP L4 7T I,
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YRAHEAERAMNBIE . HFEANEYE S F - TEENERMER, A dE— 0 AERR
2R, BRDEZENARMNZ R EAR T REH S MEMN AT H R WEBEEE, E518
ZHANFR N TR B Y R F MR F YIS 2 R E RS 585 , 8 A 52k ok AR .

AT B 24 R JLT Y62 (geometrical optics) | )38 Y62 (physical optics) Fl1 & F ¢
2% (quantum optics) , JLTYE2ER AL AR, IR R E B EMRE M EN - EE
B 43 32, T 3X 7 4% 18 7T LA LR R B B JLAT SR ROk R, X B LA e # B 2 M EHE . 7#EJL
Al 62 IR YR E B JUAT s BB BT & R B R BB AR M ES LR
R BE B M EHE 05 1), 7E R R T AR 48 56 4 1) 15 #% (propagate) B, BF 5% ) 44 4 38 % sk L
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X6 R B 5T R R ESC A O A — A oL (B AE R U , JLATDE 2 s AT AR KOG R Py 3 A
P, T BB AL BT 48 B A9 7 AR DG USSP A B F BR8] &, T3 X — B 15 DA 2 i
PR A Wt & R

U/ E —BNENEREEENX AT, NBRBEEMN EERELE L
H RGBT 4 e B AR O DA A ER B H KNS . R 3L
NN RN ES  EANFNERE T R, RFUBERMEE S, TS AR, K
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Conventional Basic Concepts of Geometrical Optics

1. & &% F= & 4Kk (point source and illuminant body)
A9 B 2 B S R T FL A BE 5 58 5 OB RE RO ) AR e Bk O R ODBAR (BRFR A6 D . ROLIRRE
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— MR B SHA , — U] B B &6 (UE 2 AT %) 512 B 0t BB 5T W & L B iR 2 AT ok & e
EIEEREEAEN  WHERAN. BREGCERBRRPHELEN, EARRRE L™ 458 51/
B K ATRE% ., ANERICHEAN I HR & FIE XA B GAEE . B AE L2 8B F ik UL
SRR, E AR A R BE PR AR LR ST OB E AR N OB TR , E R B EE M AE LY. EEEX
S PR S ER MRS OEERM AL, BNEARRM IR, Tt E A EF. LRE
BN P EANAREERARIT ST TR X FEEIEL R 0.434 1 xm,0. 486 1
pm. 0. 656 3 pm) JGRIT (AT W IGIE X EEHEL A 0. 404 7 pm,0.546 1 pm.0. 643 8 pm %),
SUT (AT IBIE X FEHHEL K 0. 706 5 pm 0. 587 6 pm) J4HKT (AT LGS X EZHRi%L N
0.589 0 pm) FI4& R GRS F, LR WA EBEIEN EFZS KWK 1-1 Fin.
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Table 1-1  main parameters of conventional gas light source

a & m# | mEaE| JUARS/mm | g .
w ki KL | s@&D | /b
i i 10 220 | 202 130 20 | FER FHUSER
AT GPI0He A . A 100 | SHH TR AT
K 4T GP50HgCdZn 50 220 155 28 — A 5 A

— AN SRR B G TR A — R BRI » 24 6 UR B9 /NN I T R Y £ T BE B R BE AT 20N
Bt I % YR BT 00 R SO TR (BR 6D . BN, 8 A AR 43 P KB R BE B i A i 1B 2, X
FHiER FAWEE H RV — D STR . FEJLfTYE R SR BN N B — D BERAFR X TR
N B RE R I TR KM LA A . i T AT Y A ER T LU el e H0R 5 6 TR BT R B —
A5 T R ST 358 i R G HEAT BUR . WK RS ER B TA SOETRIR B &N BTE IR R G
Yy AR AT ARG B0 1R RB A L R LA SR N B A R TR R T IHE S M.

2. 3tk (light wave)

SR —FEARE RN Y R, I AE RS X AR Y, ARE—EN KN
TR RBAE RS, — UL, BT BRI GRY) BAR T/ RO AT IR
LTSN ER AT ARG AE S e BE U B R BT AR 22 N YR . B BR — R B K Y B A R HL G
TE B A H BE UL 3 R L BB B R A BR WL B 33 i R — /INER 43, BR A AT O 3 R AT L O 9 9 R
3 A=380~780 nm, B H XA EEARMBEARE . BEEKTF 780 nm FIEFRALIMEARD,
B /NTF 380 nm BIFEFR A SN E(UV), B, o 4 S U Y T L B AT L' i A 43 A AR AT -1
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Figure 1-1 emitting range of electromagnetic wave and visible spectrum distribution
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Table 1-2  wavelength, color and frequency of spectrum

mooa U S mo xR
a4 625~780 nm 480~385 MH:z
Ba 590~625 nm 510~480 MHz
HE 565~570 nm 530~510 MHz
% 500~565 nm 600~530 MHz
HG ; 485~500 nm 620~600 MHz
i) 440~485 nm 680~620 MHz
®26 380~440 nm 790~680 MHz

R WA EEE AN, ARBEKSARES I RBAFRMI ARG, TR L B 8.%.5.
BETMHEENYE. RIMNHFEAFRE-BERKMEIREL, LHBEAES MR HE
%, |

3. K945 3%k & (speed of light)

FEEEEDS P EEEE N c=3X10° m/s, NP K B BB A AR B ER, R K
5RE=ZEZEINRRN

Av = ¢ (1=1)
4 56 38 7E A5 B A R CHn oK BRI Hh A& 4 B, U 0 B RN R A U (B EROR AR L XA
AR 51 2 Y B 68 SRR B AN R A BUEE

4. % & (wave front)

H 6 VB & S 0 B B B T B A LA B T BT AL B L 7 F — BRET, AR S AR AL AR R B 2% 5 BT
A% TR R T (SRR . BEE TR AT A A ERE P EAME R M. EOLET AR A R
Sk 4% 18] IR 1tk B 28953 A R o G 400 T 17 45 T ) 4 1% 9 T BE AR TRD , U BRI AL & 6 K H B R A &
I O R RO ER T FRAERTE 3, TR EAE R e S Z R FE . X TRAE—ER/NY
SEBR &G, MM S IR EE B LG R AR E KB Z B O T, B AT & H #9563t AT I U o8 2R
¥ .

5. K& (ray)

HE X — A RAMTEENERECER SRR R, R mEE LN A
AT B 0 JLAT R A FR R4 . JLAEEFRIN L ER A ER A KR BHETFREFR
B AR LTS, o AR EE T M. BR LTS PR SRS R
T S-S, 75 AR AR R, WY ERWAINNES R ENYINFEF B
B VY 2 U T RO AR LR O 1) A5 3 1Y, T I B 2 R G B T 9 4R O 1 AR 24 T LA O A OB AR
4 12 4% 7 1, AN 1-2 BR
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Figure 1-2 relationship between ray and normal of wave front

FlAR I E IR SRR T AR 43 B 4+ 19062 SR AN G RE A% 15 TR RE V3 45 0 £k A9
2 3% 171 R, WA T BT LA ) R 4 ) 3550 2% O 1 OF T {66 b i 5 A A D [ L

6. 4% n(refractive index n)

T RERMEBHIEEN RAEERN—ANEESE, B RS OGTEN T 15 854 T
6B — Rl AR, B S A R A R RAYE SR YIS . AT A BT UL B 3T ST F A8 B9 = A TR B9 48 Xt I
5 R RFRITET ), n kR, B LN ES AN R R LT, Astf [ Sirstsm 1

B TEBR 2 o B n— SIS TR S e 90 97— 5 o 9 L R

H B B L B S SRR 5T 3 5 W BLZS R T c (BRI Ao) 5 A B o B Y6 o (K 1) 2
e, Bp
n=c/v=2A/A C1-2)
A AT 5T R AR B ICTEN R PR e R E N — A BE. 0% KN BT R
mE 1-3 Fim.
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Table 1-3  index of refraction of conventional medium

I & #ro& E v B & R ETE -
= 1.000 0 aEA 1.770 0
=5 1. 000 3 A 2.417 0

WS A bk 1.200 0 AR 1.490 0
K 1.333 3 B b 1.741 0

7k 1.309 0 RSB 1.480 0

Y - 1.361 8 B K9 1.516 3
A 1.434 0 K AP F3 1.616 4

R A 1.5150 T&EM 1.5330

H il 1.460 0 B 1.616 0

1635 A F R, BL25 (B2 40 T ST R R B/ LA A R IT ST R MR T 1. BRER

R IR R T YR MO S R A X — MU R R T A AT RS
BERN TR KRFE , b F XA R — MR B S, AEE A KR A BT, iR,
OB BB n=n(1+in) SR e HEBARL, B0, £ BB AD T4 R 2=
1. 44+5. 231,

B T s X417 5T SR 0 7R AT AR ST 49 5, B G I —FhAr RS 5 Sh— A B R A T A 5
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7. 3} % (light beam)

U TH B 4 B 0 064K, T 5 I TE XS WL B9 BT B B R S S PR A G IR . % RSB HRA RO 63 .
BEOCR XFAT IR . AR F [ — sk AR [ — 8 & 186 R AR AR EOE R, Hpr st 57
B T T AR A AR BK T L a0 B 1-3 () B s I8 & 3R s T B AH AT B G BRFR A AT Y6 3R, H BT X
L P 9% TED R - ThT , SR 1-3(b) B 7 5 A 3E F 7] — s 808 B[R] — sk i — BROGERAR S [R] 0
TR, BT IO B R T TR SR BR T, 17 [R] 0 S IR N 4 R R BOE IR A& BEIR, 451 & 1-3 (o).
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Figure 1-3  light beam

(&) astigmatic beam: (b) parallel beam: (¢) convergent beam; (d) divergent beam

8. }#2 (optical path length)
JULAT 25N R 6 FR S HH 2 T O67E R — B 8] P9 7E B 25 o BT € i 9 LA B 7R, RO AR R
ST A R, A -4 Fin  REEMA Rl A SE#BR B &, HERK LM HER

ZHhgk, RIZN FHAITHRE - S BHRK R (D, dl HHL EMERJLMERS, WA

B
ar=|[ &
AV

R, Ar M A SEHEE B ST E R o AOCEN TP REHERE. XHEH D=
c/v,c HEZE PEERERE, WA ‘

1 B
At = —j a(Ddl
€ JA

WIERRRE L, EREHR .
. 1 B o B B
s=c-At=c-7jA4(Z)dz_jAn<z>dz (1-4)

A R R 4 1) [R50 A B, U 3T i SRR AN B B BB OB AR A
o =127l (1-5)
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