ZHIKE+T—E(2003) £ERFRKREHR
XKEBIXSZZ2ARATARAS

REIES®
(% M)

Introduction to
Optical Engineering

Second Edition

MR &




1021273

REBIXFZRARME

% ‘ I*ﬁ%—ruﬁ
<%:ﬁﬁ>

MRE &

T

ERRESEI 021273
REBIRFHRA



© #BARF 2002

BB ERS% B (CIP) #1E

NETESE/MAFHE. 2R —KE: KEET K%
H At ,2005.8

KEBTREZARHRAS

ISBN 7-5611-2128-8

T.0 - 1.8 M. JeEAR V. TN201

A B 31 CIP Zd@ 27 (2001) 56 057261 5

R B TR Rk i R R AT
FEMRKT HRBUA D : 116024
HLTE :0411-84708842 15 EL :0411-84701466
E-mail:dutp@mail.dlptt..]n.cn
URL: http: //www. dutp. com. cn
RIEHFHRZENR ENR

PR R ST 140 mmx 203 mm  F40:735 FF  EN5K:29.375  ffii:4
EN%L . 1 ~ 2000 it
2002 4= 8 A% 1 1) 2005 4F 8 A45 2 I
2005 4F 8 A% 2 IENkI

FEmE: EEE F O FEK TR FE N RIA
HE B INVER

FEH:58.00 7T



r%“

KEMAFETIRER-THZNERL ENHLILFMA
R ST . AT o B AR JHE HE 6 1 D RE TR AT 15 12
FRMITAMmMMUFMMAT . REILTHEAAEXEHZENA
Kok fE M REEH AN LE L IREE— B2 1M
WAZEMH AN R EENRE. AITEERRAOGEEEHN
70% k% B TG, HOt#fte TR HAME RS TR
F¥ FEFENRERLYARMET  HBIRE 20 L2 T,
HE¥RGEDRRE G - RIIRBEA K. HEZ
T EREEFEMEFIENRREERBRHR T .

SR 60 A4, T HOB K H BRI & &, e Ml T2
B AR T 2K E . B0 _L 70 FAO6L 0 E A
R85 £ A, 80 R LUDE B N R BOLTF AR,
B TREAET EamtE L. B b A T RBENHE,
W =2 T f B 2 o R 48 Y iR R L B SR T AR T A taE IR
OB T 302 ot & RS AR BL L B TR BB OO %
FEALER T S MR R TE R T % B L B RGE  L X ST Ot
52 0 TR AR SE BT A < B K R 0 R B SR . 2R
B 20 A AR LA TER FRALIBAARTA 21 LR
[l , L AE T BOL R TR

e TREMAW KR N SR AW KL BZRE¥T
BAEBEONF LN ER . RBEtETRREN



© 2. XFIAEF®

B sk .

XA BRBEGHX A NETEFR L EREEXF
BT HRE . ZBEFAILR T HH K TR A 7
MR LG R R, —ARRBERALHEREXAEAFEE
KEREE.

EHBEEFR 40 REMPBTET RELE T E R LR
BRBR.REANETE ZObE TRNO SR, ML LE,
BRABRFEELE BRELERBER ZERBEME HA
Gt X HEBRBRR FEAEREEMEF. A BREER
RT FEHILER ML ERE LW R KME, XS
5% LEAE LT,

AHRARREARZE - FHRHETR. MERLET
PR SEPR R 07 i R & MO E AL R R 0T B S
Bokf . il it B AREFNF. IRRLETH
KPR R AL T R B e A 5 B R B9 A 0 8 5L
a2 N F e 5ot i TR SN b =R F 5
BARMKERERAXMENREH—FSHFS.

B8

o E R 2 B B+
FE TR
200247 H 25 H



B RETS

BRSO MEEMRTIE¥ IRSFR—BHEE,
B TR — 2 R BRI B AE R AR AR BB 5 A I BB BB
SE 4, B L% TR B — BEV UG U4 e 2
MHE—= I N RENERA - EERBENTEE. O
FIRSW —HERT EZBERZIAEE R

KT RFIL A 2002 FHIRE A AR HHKGSE 11 8
SEAEFHHEEB -SRI HEMITERERL %
% (2003 F)PITHKR . XRHEZEILHHFHOMEA H R,
A A — (0 T 2 B T A A5 9 7K T 32 G Y AR

YR AR 1 2 0 0 AR R i B A — S B R A B B 4F T
MR E T Y E, BE YR T AR,

ATEFEREEFERIR TR NN BT ¥
A I 2 B R X BT RRET N T . F A, R T
HIERITBIRMLE R G ot 7 W ¥R 7 &, M E—# 5 P,
o X PN EE R MR EABRE

AR ERNKRE 198 FHE¥ M TR S EE b



o 4o AFIEF®

I 36 F19 76 975 1o 2o AR o 3B T 2 B 5 ARV SR A B 44 T AR
% 1A 7E MR B )
HRAREE RATMMRKEABREEREL.

MR F
2005 4 3 A FREBIK¥



BHBAE - AXThRETIEIEMNS,.IBACSERR
M 40 FMRFEH ALK B4 ok HREE WA
RE%52% Bl TAHKT A LR L. 1995 Fi#
AREBRTRFENFHE SR L. EHERWRAEREDS
BPREE —ASE BR LB, FR7EHP ) 2 B W2t 4
WERE REUAEEILTFENHIRRR AACEEHN
BERBRRE . TELEMEAIRRNIL I RERME
FEARA. TELRIEX AL, BAILORE, —FigX
RELE B RELNA, fi—ABUAR,EHERTE
REGH ERE . TEE. MEAFTEMERR . MSTE.
& RRZIN EZAQH AEERIEEMFRBCR. BA
REET HEERETFTE.MEATREEZHHE.Z5H
B A4S BRBAEX T F R H 2 E KM E T
f,

£HIE 1T, FEH=HMAHAR. H—o0R LM
2R R TREFEER, MERERIT EEREEER
B SRR EE AR . XA REIOLE AL E A
BlF. Fo-WoEBRREERREETFNRES ARE



T XFIRF®H

FREF AEEHEENYEEL . NRBESHFRRES
WEXR RARERFNTESF. WS EETWEENL,
MAREBRECEER. F=Ho R eERER &L
it XRABHER, S| TABHERRIE. XH2L
EHREZBRERFEEEIRIXSERHN. AHE B0 RA
Ot TRF IR .

ERERAERAOS K FHRTBNEARGRELRE,
R ER BT E N R EBOEETHE P B O 7] B i
BERKEEBOTMAMTERETRREL. RECELR
LR NRBREBERFRMFERGEH P65 LR
HEET .BANEHEIRENS X EHBECERARNF
BT ENERRBAT FEXFHFOLT . RE LA THUR
ABEEHELHNRE EEZHRBHS T HFAERMNER
W HEREERAT=Z82—ANERELER T RENESH
SMPRBREME, UERE I REMUSFH BT,

FHHE - (CEEFEM FREFEILMLEE
il (5B —2) JERDEF G Z8) AF RGP MR RS
GE=2) LB RAMAGOER CENE) LB E MK ET
HOEERE). R 5RECGEAE) ¥R S R G
LE) . EAAZERESRE AR BERENSZEREGER
%,

F_HArAFAEINBRETEELEN D)8
BREGETE.AEGE+—2) . MRBEN—BRERCGE
T8 REREIFHCGE+=8)%. XWONEMELE
AR ERRE TR S TERERE.



WwOE « 7

A

FEEMORABHESILF 2B —FHREE, PR
ZNEREZENHRBER. FECHEAERERITHLCGE+
WE),FEFEAEET RS ARABEEFRLEGET
NE) R RMITREAFEREGE L) KX HERE K
REEHEARGE AR BN AP ERECGETLE)%,

ABEE T EAM SN T 8K LR &, £
AREE LAY, ﬁ%%)y&$7’ﬁ%$ﬂ:‘ﬁ%1ﬁ‘u%§u§‘w
BH5EHSFSBMRPAR . B SFRAZMM TEEAR AR
—ABEMENSER MR E W RFEE HREBR—&
RIFBFSEH, FE o NEEBA 2 SEAR B BGEN .
HENRRTEFEIARABRBRESEMEN.,

EXETBRIFR - BHRZE . FREBROHEK T X
Hili LA BRBE - AT R B FEHEMIE S ERES
FI 5 0 AR A D5 R ) et {0 0 A R R UM ) TR R
7 H R SRR A

EHREPEMNERKBELER IR S WERRF

W B R S # B R IR — S R e
AL B SRR

AHMBBEERHESREFLBHBRSE . SER. E
ZLREIE TR XA ERE AR R R
AMI%FAF FAARZTEERMNER TR, BA
ChtE) T8 B0 55 3l A 45 R 3 LA S8 BLAY

ARRERRABSAHEHMEZES S TERWN, &K
e, AT+ I mB AR, LS K, £ B3 70 R AFE, B
MRZERGEMER, TERZ KATEMA ., 7, %8



« 8 AFIRFR

F T TR T
BT A A HR K B BR 0 SR AR 24 2Z 4L L 80 U
KA M#ROCHEEIEIE.

HRF
2002 4E 7 A FkiE



=
1
1.
1
1
1
1

b
[

N N ISR SN "SRV

© o N o

- w N

VRCE 4ok 3 R

St At Bk — JURTRE BB BT

FLR R HE AL -
6 47 5 1 R S —Snell & A -

S B BT RN R T AR oo eveveeonsermesesnmnennene
sessane seee 12
eeees 15
- 17
sseee 19
- 19
- 21
sessessssccsssscessssase 33

PERI DK ev oveeoeseennssonmnssssnusnmssstnesinunnenecnnnnans
seseee 38

SRR FELE B 5 eononseeronenssosssnseossssisnssenestossnnansens
JEFE G oov ouvoeeeansnsnaranessntys dsodioisnshosisdsnssnoonnases
TEIB G e eovvrerossrnreesssnnssstsstenssentessnsnetensnsnenen
G RGLL LD veevererrenanssassssssssnssssnsssssssssonsnsassne

b 098 i Rt
-
g b o AT
515

T4 1 A LR
Mo RGEHTRIL

%%%%B@%{%;&%......... tessecescsscsscascas

. . .
N O =

11

35

45

o
—

o¢]



. 10

AFLEER

2.10
2.11
2.12

A
&

%=

O© 0 ~3 O U &= W DN =

10
.11
.12
.13
.14

wwws»s»s&s»s»w.ws»sv.wm

w

]

e RS e R rme——
EHIEBE FBL covesnarsssussysisvenesenesmmessyoons

REEMZR -

515

FHE ABEkRMMLHLR--

ol Sl ol i
(= A N I

515

W7 0, A G5 A

mf% seoes

60

- 64
- 67
e 70
75
S

LU BERR -~oovvorsswvnovasassnoos susasssonsnsassassmassossnies
AN I ARG -+ +s= eneone soemeseasserassassnonsssasases
W R I BB T v veveevorernorenesssnsnensesansns
S E R B v ovovsosesseserannsssssrnaesassaescsvassssssasses
SR T GHE B G oweooeoessonsvmsensssnes ssssaasonsnssasss
ST IEAT R -+ oo ooensssesersssnosanssssesarsiansansssnasses
BEGEII I v v romserosearmons smriarasossrassssaassssvansss
BEBHEAR o+ s5mswsconsenses canasuuss sanmsnasnpuwasansasnssy
JLAR ST YRR GE ov v en vmvmsecorpassnsseninsoracssssaes
B AR B TE B 2 B o wsvnsvves anesnnsansuasepsanssaves
B T R GBI oveveeveronevonseresssasasessnnns
BPBE S A BB oo sov oo ssncrosorsnncs sasasgen one ssesse
BRI S R TE Hveeeeovrveeeonnesesnsnenaans
T R R T R RTTI Ao
- 129
.. sesssessscssscncsssences |20

FLAR G o A S VR T S SR v oveeneeonoonmnenenens
-+ 133
R ZE BB - covsws e sl s iotis
. ssessssesssssesssscssnanse - 137
FE LD L oo0o0ssosntssasssarosssresassadiviosivsnssonsusase

76
81
84
86

= 90

92

© 94

102
106
115
117
121
123

131

134

139



o J]1 -

4.7  FLAREIAT I ROL

4.9 LR BN R E N -

3R
FHE HXZRETFSHEEITE

5.

[S2 N2 NS B )
. . . . .

ol o o O v U1 o Oor Ol ol [S2 NS NS | (G2 ISy |

© 0 N Oy O s W N =

DO DD = = e e e e e s e
= O O 00N O REwWw N = O

515

THHEANBBLITE -

ZEEELIE -
8 i A BR 1 A e 28 1

%%%gﬁ%{%% L P P PR TP To
EHEHE L ZE (OSC) coreevrereeesmenitnesicinmiie
BB TE A [ e erecrevrerreormnmnemnniecnniiciinnan.
JT 75 eosesnsnnonncnscncataonntssascnssenasastestssscsessnons
T JA] {8, 2 e voevonsnnnnnonnienttnatnttectectncnncsncnenns

hREE-
=

ot R Az B A R 22 B R -
BESAEMAGH LR
BERIEFMKERE -

2 B 25 reons se s o sissm s B B S s osoa a5
A B RS oo oo one 4o A B AR s s 4o 2
- 226

B SRR ZE e eeessessssosssassassssasesnsssns

sessessessssascnes | 4D

4.8 FREEBGEMIPIRIL roersosss srosnronethonrsrsethisn covspe
R 110

410 HERGHETMBEE- eephieyipeines esunds
seeee sssesssessssssssssssncsccnccsncss |55
-+ 158
sessecssscssssssssccscssscscesscssessenses |58

TERHIGEE B I ssssse sss sosannnehienveriasasvormisnns stsoss
sesscssssncsscesces ]G3

BHANAR SR B TR B SR ceeverereereseenes
seee secesssccsccsscsecss |74
- 178

146

151

161

168

183
185
189
193
197
199

- 202
BTG AR X R 2 (RS U oo vorvremnsmesnneonnons

= 208
+» 210
~ 212

206

216
223



. ]2

AFLAEFH

=k
ERE

(o2

DD DD D DY DY DHdY Y D
F\gwmqmm%wmo—-

o

FLtE
7.

© 0 N O Ul = W DN

" e [ e (s e S S e e
— = =
w N = O

&
o

515

t+ﬁﬂ5ﬁﬁ§ﬂ
R R

B VA I BRI ooveessononsanisibnntassnsenenens

TP -
AEEFRHE -

FETR I B THIM - <o oo ove e msmeen e sn abe SO e sidoaer
00 7 . SRCRCINRRRRVRPHRCRPRRMOREPRRPIE 01~ % O A

SRR e

{ﬁﬁﬂ'*j*‘*l' evececeescsnnse s sseessesesss e susnssrecesann s
{ﬁﬁ%ﬁjﬂ, P SN
%%%ﬁ%gﬁﬂj.. L
$}%‘Dﬁfiﬁ. eeneee s ancses sessesseseneses et sssaesses
fi%ﬁ"" sescssces cene
:F‘?g;ﬂu&q&aﬁ)‘lﬁ}_{-................................

BB A AR - e oo o5 b e S e sheita b oviasin ode
PR EEIRLE oo e b
%igﬁgﬂ-ﬂ—% E S S T PP
B S - tvevmessvavmssevavmsnassbes v as ves sof adedesade a0s
Fe B 2t ) e R A voe oo venonpaet pes sebedihananesanes
IREIIREE TP v vvvow covbobsdilopioatit o diit idsatonsain s
Yo 2 5 B Y IR BBER B e st eh et s e o b bibhen ein nis
MUK E SRR



¢ ]3e

BN\E HERFERGZEET v

8.

o 0 0 0 O o o

>

9.

1
2
3
4
5
6
7
8

BREE «oeeee-

%@%éﬁ PECTSN S EPT) .

GBI RLE oereeeres
MELOLFE RS -

%% lﬁ‘& ﬁ%%gﬁ cecesscescsssstesscescenens .

RAHTEEE -

TSR  ssvens sossonsisanposn ssssnass ssonss sy
BEBEIEE. cusvoews oumssansas oy wpvess o suv gun pavsny covgasas

1

515 -

9.2 B\ERH -

9.

>
1=

e S S S G S
S R caeEee

£
73
el

3

e

DO

HEfE-

515

BE-
51E

R R A N M s e
TFR L B s A = S
SRR b, ) v RNURERRURPECRERCIRREKRAES S8 TSNS NS
RN R R | R S
FR 8 s b i GAGGMIIRE B e 2k A UCE IS
BT AR BB R 25 v vvevereesorsvennenesssnarenes
BRI T S B FI AR L e vovonrnrreesssssrnnennananne

HEBGIEREREE-

seeee 317
-+ 317
-+ 334
- 351
cees 371
- 374
-+ 385
-+ 389

393

. 410

BT EE A S (CCD) serrrrrrerrenmenssmsrmnunninninnen
9.4 [RIMIBIBFIASRIT ovverrernrnrrronmsininsonstnininnnn
ceses 454
- 457
- 457
ceee 458
-+ 465

+ 470

427
b

475

-+ 482

486

+ 489
= 491
=+ 493
=+ 493
© 495



RFIRFHR

© m\JQUn;QMQ.AWHEOOQ @un;épgiamﬁﬁéoaiq&cng e
: :

T 48,35 (T YL BE SR I v oms siobie panmpn o démogn sRa s oe v Fim
BB 4 oaron vas snmnnasennn bobns asms ms assik SRR ARSI 535
FEAEASE vwvvvvos swswvweeryvnnsy sowrruniy pedissplis voots o
B R G IH R B ereveeeeroserrsneesssssonnansnes
SRV B R - v esksaionsibusepsidilioneds smn 5

BB B AR B R 2

02 B R FE AP L2 ] evveeevvmeeensnnnrennns

MBBEN— MR-

515

BERRRENRBEE

KWA£EMPJV(;% ESHMER -
HBiER ﬁ%ﬁﬁpvajm*g .......

B BRIFE M-
3|z ks e
BRESILMERE-

WA RENBRENE

{%iﬂﬂg& ST

JUAI 2 501 B A% 25 BB lalldl...

VRN 2 BB DR (LB TSl v veevoevrnmvenneees
B E S EIRE LA B erereeerrrersrennenes
Y T A BT ) BAR 22 BB ove oeeomeomemmemeemes



