cRC CRC Press

_ ] 1 25l 2 32 3 AR 32 A

jﬁ?ﬁgfﬁafbfiqaiﬂi U

Handbook of Optical Design
FEHE3R

Third Edition

BER - DAY - Ff/REEE

(=] (Daniel Malacara-Hernandez) =
ILEETHT - DHIFY - i/REfEHT
(Zacarias Malacara-Hernandez)

EF #

MEX BEN

& ¢

C—AREBUEIEAERIEFILES, —RNEZHCFRIT

VI ZNERIBIC LR L RA TSRS FM. 7
—EiBHR C. FB4F(James C. Wyant)
ZETRZRBRXZAZHFFR

A
tH
!t I

AL T b S R 4L

@CHINA MACHINE PRESS




T ot 326 ol S 0 B AR 15 DA

% %8 it F B
(B 1558 3 i)

[Z] FRR - BiFH - #REBH
( Daniel Malacara — Herndndez)
[Z] LFEEH - L34 - #hRaH

( Zacarfas Malacara — Herndndez )

*

B4k FREXL LK A & WA
BRRKREBHEF B 2 KER B BITAH K #H F

LA T 0 MO



Handbook of Optical Design, 3" Edition/by Daniel Malacara — Hernéndez,
Zacarias Malacara — Herndndez/ISBN; 9781439867990

Copyright © 2012 by CRC Press.

Authorized translation from English language edition published by CRC
Press, part of Taylor & Francis Group LLC; All rights reserved;

A A5 MR AT Taylor & Francis tHiREEAIE T, CRC HARAFIHAR, H2
HEBABIRLR, BAUIA, RIS,

China Machine Press is authorized to publish and distribute exclusively the
Chinese ( Simplified Characters) language edition. This edition is authorized for
sale throughout Mainland of China. No part of the publication may be reproduced
or distributed by any means, or stored in a database or retrieval system, without
the prior written permission of the publisher.

AR5 PSR A BRAERRZAS R AU Tl b RS 2 % s RS- B AE o A it ot
R, REHEBEVF, AELMEA TR HRE T A BT

Copies of this book sold without a Taylor & Francis sticker on the cover are
unauthorized and illegal.

AR ENEAE Taylor & Francis 24 RN AR4E, ThREEE R BRIE .
W AUREFR S RRICS  EF.: 01 -2013-5761 &,
EHERSE (CIP) #iE

HEBT PN IR 3 B (BAE) FHER - DR - kR B A,
(A HLFEWHT - Shi-RY - S/RBEEE; MELFE. —ts: YUK
Tolk Hi kit , 2017.12

( El PRl S B AR M)
Fi#45 )i 3C: Handbook of Optical Design ( Third Edition)
ISBN 978-7-111-57966-3

L. O 1. O Q@b . Q& - HARFM
IV. DTN202 - 62

o B A A3 CIP B 7 (2017) 55 218368 5

P Tl R4 (bmmiE AR A#T 22 5 WBE4iFS 100037)
KRG & EF TiEHE:. F E BUE
AR B W iR W %

TR N 4

At TASC EP Rl A BR 2> =) B

2018 4E 1 A5 1 fRES 1 YREKR

169mm % 239mm - 26 E[I5§ - 8 T - 565 T

0 001—2 5001}

FiMEE, ISBN 978-7-111-57966-3

EHr: 169.00 JC

JUAAS, AT, BT, B0, A RITERE
HiERs - 4% ik 45

MR % & iR . 010 — 88361066 LT H M www. cmphook. com
BEH L 010 - 68326294 L T B 1§:. weibo. com/cmpl952
010 - 88379203 4 4 R: www. golden — book. com

T 7o B PR A B AR HEMS M : www. cmpedu. com



RBOE T IV AR KBS R, FO B
ETHNGTOBIES, Bas TESMIAINE. TRRNE,
SRRICRREGE . BRI BTG, 763 AR #1005
SkEO TR B S A BT T MR s,

A U MR T 2 RSO R B R A, Bofigitie
TICAHOERE . (RACISA, B R T ARINSER . A BMAT £F
HERE ., TEHRIRGIPERE, M AR K BB Rk . A
s . BiTHE . BB, BER%.

53 BEH %

o BUHET I, Horp 32 AR T R,

o BRI TR, ST IR BIIE IR .

o HPURHN T Buchdahl B M 422 HIVERY .

o YIRIFHE T HETFHE ATk

o TR T WP IR RS

o WIBIRZ AT A

o SN T EE AR H 5 .

o HRTIIEF I R AR50,

o BEHNT 25 AR,

AN RGO RA TS AL AT, ARSI,
B, XERRSERRIEAE (LSS TR P bt 2%



[

—. HBEAKEKE

SRR 20 #4280 FREME, LEiRIERAR R R, EHT
A EHAK, BT, R, HH, REREELFENEAR, RAXL, B
SRR, SARATFRALAAMNHEALE, GHEFTHER. FHRH.
THRI, WTER. B0, HE. EA. 46, REAR. ERARE, UER
B B, B R, WEAR, KA TN ER, Ei, %6k
BRI B R, LLEALE — R LR A R, M AT
B, BAARMRERE,

HERAR - AAENEE, CHR2RRBEMMEL, BEA, A, BEH
AR ER, EREIENLHE, REREFEENEANKA, 2EX
Tk, ARHERARZSNERADF AR BN EE, HALETHS
FRELRMAR, CEEHHAEENBE,

EEAHAUNBERA, FHEKAF LT EAkMEL, BATHERL
TR, HEREENRR. RERAGAKAR, WRALAR, RERAL
WA, ERAEEH; HEHARL RAR, Vb, BER, BHRPWE RS
SRBET B R 2R,

HEHANEEER, BENR. BT, HHEHN. B4, M, AF. &
T, RmER. REURKE, WEF, HE%, SEHELERAK, 40 FLHE
EHE LR, HERARA LR, Ealke—F, CEERE, &by
W, BEAEE, XH .

2 B4 b o B ML T 2 O T B K

o Wik, BTHEL, HENK. EARE. XBEEHTE, NUREE. &
FRERE, B

o BEMII L, BHEFHLL, LEFE. BK, BHE,

o BT, AERE. HH. HE. HRE,

BAER AR EHABHE LR, REh, BHRAK, EE{L, MATR
S, BERUAAFTHEE, EMIHALIENBREMIRAR, HkMIH
K. HEMIRA. RERBIHA, REMIRAS, EHARR T4 U
fo. SR, THMm. SERA. BBk, MEL, k. BELPRERLE,

=. EBEREERK

sk, EERE TG AR Al AR S TR R R R E AR R A S



IV £5E4FM (RHE 3 M)

RYRE T RBORAER, HEPHEARFERE T M E SR SR TR &
FRERA ., RRBEHREEHEARLAERE

MEE, REFEL ST W RXAERAL, HHRERAZE, kLA ik
Rt d, EXERFRAMAF, FIESINERNHERATER, FIHBEALR
WalH, & B EAFRAT, BkE TWAFREKR,

EX, HEBNER, FAXRRCARKE T, TUERAEALEE T~
B, BZREZHNEBRETURZ —KABANEAF R RERE, BHEARE - HEL.
AE, ARWER, BAXKF R, FE0 2w, REFARFESLRHE
TREFEHRERAEN (RER), RE¥FRAAABE T REFHA AR T F
B HRRE), MREAAHFNRRRETRAKRAER

HHz—fGEeRE, BFEEz—EE, BAAACHRNE, td., HENS
ERERfTEFFR, CEFEAA ZH. BN, R4l FABMEFYE,
EHRMENFNLERHEFEIR, TRERNERTUSETRERN A
i, FRARIWARTUSELAXRBNKAES, R EAALKRKANSHSN
ARl N E. SR, EAEAWRRWAAEE LW EHE, 6K, WENR
BhANMKRREAE, FERM, RiE. §RENHB ISR,

MR B FE RS LT ERTARG T, ., RERAOUFTEN
AEH B TE, HREGHELASARD B G5 S B b %
B, MENRER EAF A F el AARREE, ATRERAREHELH G =
AF kT, 7 MEERTL LB RE# P

=, EFERBE

(1) WEEZRAFER AEAFEHEUEABRERS, ERE. ZE. K0k
HWHETHERTRE, IRABEFER—FERREAS,

(2) ¥ RXHBEX AELAFHEY, BFTEHIEAMXLTLHER. #
BRURTERBAARAE, RARETAEKERY, ERAERBERE.

(3) FIAME) E EEAFBIUBRRANERG H— A2 A HERAE
F, A8 —%F “ERHELA#ABEAFAL”, LA ERNEFRENLE S 4
EHBEZA,

(4) AEA#FE ENFLRREAL#NE, S2HUM El, NEREMEX
TUHEAME, WEFXEARBENET ., BEER. KELHREEZHE L
BATI, B, AR, BRSF, BEEMRARAK LS, X@FEFHHRITT
%, WE T Y EFHK,

(5) EEERARE] HEHWEHXMREIERFELSY ., HFRINE R, &
RARFIBHAAR, GFRBRNHTIEL, TUHRBIRAEARKATFELRE
B & o



' M KV
M., ROBHFFIEH
FAERMFZRBACIFEHR “ERfEd EHBEAFL” hERXFH,
RMBREFESMXRFES, FAFFAXERE, REFTRREN L L
R, FAERBAEBMETEN Y, NBUELREHTTHNFEHFARTET
WAE, [ EREE N F R DA R o #8028,

AELFFREARN ABEENTHRBANENFE, KA ARFLFHE,
REEZHRELAREN

ML ol Rt



I

XAFHUAREL, ZHATRMNMFZLENHER R RET. IBET#
HEMNEFE - RRAEF PRSI AH, £F3 P, Sl T -REREIT,

ATEER E s, EARIA, FANERGARALERAEFRLH, XF
ERETEUTEFUERLC S EBFRRN—LEERR, HPEE - LERAN
WEEEAZNNFMNE, FHEHFNSEXRP AT —SREXKNEEX
¥, WEXAFEmzE, EmEeiK.

AEFHAEMT bR, ROAF/LAMFF: *f Buchdahl FARZHATT
#d; METABNRARETENS AT Ty AR FERIAMASHL
FRAARAFWITRFEER O EFTHRPEEEMRAR, EnFEEfita
WL THWERRE, -

RO R SRR A I R A #411, A 3B # Armando Gomez — Vieyra 1 + %
THRAR B 5 . '

Daniel Malacara — Hernandez
Zacarias Malacara — Hernandez



JE15 58 2 R

ZEAFHE IRECEERNFZFLHNBAERHTRETHEAT S5, ATREE
B, XAEENAFTEA T RAN KL

FIROF2EPHABOMBEFFEZRMARANSE ., R, HEFXR
WATRBERGH L, ABIHREIMRESAAINERL B 1 ROEHBIL
MU R AR BT T E4,

BABRAHE - LEHRUNBFS - SRS ECEARE. BT BL2H
SR, AEBANFHRSERE, UEAFEREFEERFNEL. RMNR
BT —LHEEAARARAEAERBHMER; TINT —F &5 &HEF
W 7 R IKAT; Delano BBy m T WA WA ER 7 Mt &5 B & &k b
WHmTEEEAEN

KRNERMBNOMAMFLEREAFTHE LR N ARNKRBTHFEZR
W, HEHTUANFRER, AiZETEHE.

Daniel Malacara — Hernandez
Zacarias Malacara — Hernandez



PR AR5 1 AT S

RE—AXTHERITZMEF, 43U AFTR N F £ B FZOEH
ROTEN, Y48, IFAREZARNE — K, —HElm FLANSEELNK,
HERZ RN ER, #—FH, AFEARFTENTE - BARAR, FAFEE
WEBEERRAY

ZAELRAFRIWER, EREAFRERZEANLFELRITHNE LT S,
FRAMET SRRk, TEMNE, wURXXERE. &Lt &
3 By o 55 3k Rt

F1ENRENENAAFHELARE, F2EHRRKEMERTLEERTS
BRWALLRER, FI3FMEA4 TR TER L ERFH - =ZREMN. &
FSE~FTEFPHRTRBAFRAAVABEE RN EABRA, EF8F, 9
EMFI0EFPHAXEZRLEPHTAREAEFR LI P REE LS LAERZWNITH
T, BNF~-FITEHPRT LT ENZEALFNBRALFRITHA, &
B, 18 FHR T i ENM B L F R KR W7 =5 RIFMN T .

RZ, REAFFRAFAELNE R, MELHT —LERAFRARITHNITFS
WY, RNFEXAFHRAXRFFERARANEHE, URAFRERMIETA
RWs%4H,

BNEFRAFSFMAARENF RN TR RERN, X LHRFRA
¥ 4% 2| 49 & Raul Casas # #% . Manuel Servin # 3% . Ricardo Flores # 4% fu 3 11 8 JL />
Fh, RFEFREM2FPABENHATARRBTI RS AN B, RETHFLERN
WERLAZEN, WA RSE, RNFAEAMRNEENNMANEF, XEFLAF
Wo RNBRMBAFARFUAAREEER S LW XFIAFEHY., K5 — A
HEE, FENFEFRBRXANBMEMR, EH2Z— (DM ) 455 & # ey L
F Juan Manuel fir Miguel Angel, IR BAE T HLZFFFLWEF FH L
X Fo

Daniel Malacara — Hernandez

Zacarias Malacara — Hernandez



FEMF
RBEE
FEE2 RS
REE1RES
1B JUMTIZEIE cooorvoreocmremesensioniensensasseesensasinesensssasessebasstassbuetiotasastensesres 1
11 EHBE I S B IRJETE «eoveveeeeeeseesee e eteceeescnse e ens s s e 1
1.2 FEBERIERREEERE - «ooooonosvroinns ommnivusuonsnwonsicnsso insncos cusins swasamarsmsrinisashalgr st oih 6
L2321 EHREM oo s satssnssissessvsssssasasnanansesn s cknsats sixeas 6
L 20 AT o ssmvvsievaniesvir e S et e A NS e SRR R A S 7
1:2.3 FAEMAICIIEIE cvresosvnns cossarvosssssassaseissisnessosssasiossesssovasanraussvassanisniars 8
1.3 BETFIER BT FTIRLE oossssvovssmsans sasnassumevammissssvsuanssssnsvionissns st onivess 8
1.3.1 FLERIBIETAG L— U FEE -ovevorreressreraessonenssnsasssssssassbosossasssbssnsssoiosisnnsiod 1
132 PR D — IR cneemiain tonmnasossantpusionsss A e ok Ut e il P 1
1.4 BEHFREERE PIIBEE  itvrmsioiianisnivssiseenssanisbrsordeionbortomiessussntrebates 12
1.5 BB ooveoerosesmnssnisinnniinninnicnninicniitersitoninmstesnetiaseeshasasasinsinssnsnsansnnssnssasions 14
1.6 FLARYEM . JEEEAITEIRLR ceroreceererrosrerseisesesstsnsessssasssasnsnssasassasssssssssans 16
1.7 TERITETCTR ooonosruvassssnsansonnassonsesisssuonsonsassosesussisosns swbsssanss st imaraamnens savass 20
1.8 JEAFIEGKTETR oivivcevronnmannivesionionsistnsianiosisnsseossantosivrossassanssnensasanasasossantons 20
L9 BB HAOBRE iticioen o mommnsnspassnndaashsson vassavsinsransios i cnton ieeacansdnis 22
110 ARBR A B IR ABIIICT - vvevreereeesenereescsensensessssse st ssssesssessesnssesans 23
BEE VMR correracssonsssosvesunssasnanenssrunersssasss sunsnssunnansnsebnsanness iasnsssinbhuubedhbnsneseshesor s 25
W2 ARRRIERINRE  --ooocomrovsmsossormmmssnses innsssesssmosarassan ashassen i issss vagesiisss 26
2.1 TR ittt s vt st st b A A TR B s ma b rapada R viR 26
2.2 WEEBEHIRB AT coooererincemsninsansesmesisiisssasamveranamsamasnssesssss susersngenpurusnvagses 28
2.3 HBEAUTTEL c-ovorrrrmrmrrmmimiiiiiiiriessssness e ssaanesssssane 29
2.4 ABEBEERYRR - ovevreereeereemeereeeseseiaeeesets st sse st si sttt 30
35 BERREIITAR x4 ororooesessnisabass it sossaniadesantiosasnonitonires e AT csidans 30
SR TRR civvrissniiosiissiciiinessisioinconssibnraiirosiinisbibtosansisennanasenshotoostabashun s sestsons e 31
I3W BUMBHPGEIE s ssasanossisattyses saseasssasans passanyass 32

3.1 FEIBHIIGRERE - oovimcmmanminsinaiinismisisisiiiissasismisssrsvensinebsrsissbiaigicssvies 32



X (2BHFM (BHE 3R

3.2 EEBRBEBEREIRR oo st 33
T T ~ 3 - T TT T P 34
3.4 RIEE HPIRAYEER oo 36
3.5 BB -cccrsisinsiinniiiraisiiiesiersasisisunnissnarss s sassansss sasenssanana ses sanpsesanssans 38
3.6 FWBBETRILE vovvveovrveseseerorivmimminiinismiinimitisesssniiomiisisessssssisnssnsasssssssnssns 40
3.7 HESREGSTPRHIAEMEH - ZMEEAR, - 42
3.8 Wak EHGIRIATEFBRLI -ooveeermrmemrmn i 43
3.8. 1 JEIRIBURBEN vovvesereensiorsmmueranioiansmanssimsosrasssnsssrussesnsssnassrassssssssionsassonssosnes 43
3.8.2 YHUBTTEIIFBE -ovvvereerersrnsreermmvnmimiiiiimeimniantesiseimmonsssisiessan v 8 44
3.9 fERI y _;@ ....................................................................................... 45
3.9.1 jﬁﬁﬂ@@@ .......................................................................................... 47
3,902 BRRUBRTEE R o s e e L L AN T 47
B TLHER  coroeereerorconnmsnininiiisinsan e s iranntanbnisiaeinassnessenssna st ot e et s st es s bseses o 48
< B SR - = S RS T 50
4.1 BT -coeeveereren et O A o o s RPUTRSPS LS ST . - R, 50
4.2 FEBEEAZE (RIEFRZE)  ceorrrerereerssiessiesssessssessassssssssesssssessssssasssssessasssssons 51
2.2.1 FEERGEATEBUEES - osoreerocronmvnmyosnsonsonsonsrssasnsssncssonssonsannsarassasasassnnssnnars 52
4.2.2 (O AUBE G aB5 i oeeee e s 53
4.2.3 PRBA-EEANRONERANHEERSE (HOEMFEBER) 54
4.2.4 [AIR RIS R B AR TR (R 2E oo verrererrnrnmnnrss sttt 54
A7, F TEEBRIE s onsrevincrvessarasasnssanesnnkasaseisss nessetiissnansosne danarasnsosnrengenaeatsnnrassaszos 56
4.3 ﬁiD-dﬁjﬁjﬁ@f .............................................................................. 57
4.4 TRIEHE oo sen b s e ras e s e sas v e s o e 58
TR ol R O S el YOS s ST Y e el T 60
3.5.1 FEOEIBATEIUGIEM «+-voorosssrsnsiorainissssssarsiontoorassonnnressiorssssrnssaratsssssossass 61
4.5.2 BB ERIBEIE +voerrerrecnsonssnssntuniosiersusiseioesissininessssnsasssssessstissessssassssons 62
4.5.3 IR IR B R IEAEERARIE < vvererersrerermnrrminrmnniiieiiinisiniestonstisannionn. 64
2 | T T P P S 65
HSE FRE . cccciiinmmnmmmnimnussisanssnnensananaanasassarsasnasnans duarin cosssaebentng shnsans sase 67
5.1 BRETTE  corerrveorimmtrensmommenssemssnissisassisssssry e siandnantys soesnnssndosasssonass 67
5.2 . FEBMIRIE . sesasnsoressunrionnoosanansbssnnsnn voosoeinsssoshans vess s sadsvins aath suasduia dahonssanens oo 70
5.3 T RERMRIERES +1--rmrrvrrevcsasems o puserensanparasmyaysasan pessnertss vessrnas sromi el B oo nihoss 7
5.2. 2 TEBBIETRIE «orovnmseves 101005543 50038335t asbnsrisssmsshs smbnnsmmases FRIS 44 RSN von e RS TR T En 75
5.2.3 ARNE AP EEBRAIIRIS - -cvmvonnseasamnessurenssssasnassachsieiessnasensassssrsrasnase 75

5.3 jL};}Elﬁj ................................................................................................... 76



5.4 AEBRIAGERZE «ooorrvommmmmrme e e 76
5.5 TCERZEAYTA] -ooveevereemmmmmmmmmrm oo e e 77
S.5.1  AFFHFBRIE »ooooeeereerereermnmmmmtminee e e et e e e 77
5.5.2  TURGHITET (R RZERE + oo evemrrmmmmer et 78
5.5.3 HI R JLERIE soreenermeenmme i e e 78
5.6 FREMIEBIMARIF c-vsoeesinrsesssssussassssansorsssssnensunsssnsasssiossisssnntssassssnsssnncsnsss 79
5.7 FBEEIIRE  -Siercomsmosimimsmsarsiverssssonsasssuosssssnssrasassssssesssasinssonsses sns stansnenssansos 82
5.8 FRBIEEITHTBRBEIERREE  wooeerveerressomsessssmsnensssnessntsnesons st s senias sassnsnensns 84
BEHETLHR  cvoevvvmeeemnre s s s e e s saa e 85
FOE BEEAIMERE - 86
TR T 1 L 86
6. 1.1 REAMBIEE I -ovvormesvnssnasmssanonsanssssrssstannasamsntass 15 asans 34T HroTvS SRR RiE R T oS 86
61,2 ~PIRBIGER vsvws ssssrsvsosassovanssvsrwmansossasomvsoensyss idesdp ot Uab b N Bl e 8 87
6. 1.3  SUSIBRINGE U svovivscmnoriansuossarssassrussssnssonsrneisensesavassssasssasssanesmnrasssarasaees 90
6.2 (ZEARIGHR oo 5 6 SR SN S R B OSSR s TS KO R A RSN ST 91
6.3  HFE i s 93
6.3.1 [JRIEBEZRAE --vnenevemor vronmonosmomnnnnsh saboset bonse 4855545585 000850 60 s dauipusupvasagsss spassesss 93
6.3.2 B TG EE RS TR oo ot savdsasnirassonsesonnsoessnparanassshbessyontinnisassnasronsydisansesves 95
6.3.3 FPTEBRTEZE oo 95
6.4 BT - ovvee e 96
6.4.1 Coddington J5FE «erererrreerrremmmrtmm 97
6.4.2 (RIEREGHAVBBUEIHIZETR «ovoerresserssmrensnntansostonssssasasssssessossenassnssssnssans 100
6.4.3 AEBHUBIGYIR svrosmsnirsissross 2hasiasvran suods et snitdniss st dondbss osstassnvie 101
6.5  FERHTE covevevrenrrerrmmmn e e 105
6.5.1 IXEBBMYTEAIRE wovsvesesesonsssmaonsavassonssssaasssnssassasasehsonsanssbonrasnensntsbud 105
6.5.2 Wassermann — Wolf FFBJJE] ++evrerrresesormmsmmsmmmmmmi e 106
6.6 AN cosvsvssmmrssssanssravesasatssisorsosansessrasosnsesersraes sonnis sasars {Es LA B b dnbas D SRR s 0o 106
6.7 FHAE EAYHHAMEBZEE o 108
6.8 XIFRIELIIFI Bow — Sutton ZRfF - verrerrerermimin e 110
6.9  JEIHTEFE R - ooeerrerr e 11
6. 10 JEEEMRZE  cooovrrerrm 113
FEF SR v emsereees e r e e e 114
ETE BREZMAMBIERE v 117
7.1 RGN  coooevrerrreree e 117

o2 Rﬁ{gﬁfﬂ&{gg .............................................................................. 117



X x5%tFM (RHE 3 HIK)

7.3 &%%g@j}t ....................................................................................... 118
%31 BB BRE LI BELIEL . «errnsscommcrvinmommsonsssorshaliscioisasagors obe 119
7.3.2 EIASEH Kingslake JEfR2E LI, - vvverereeremmimmrmniniie i 121
I © E LA T vtk e 123
7.3.4 FEIZES A E M Buchdahl {225 B I v 123
7.3.5 FEHHMBRBELEMPEBEDITR oorvrrrrrrmemm 126

T4 TEIETLIB TR -t thatras coomraiboiadibbveia vevorsbrndsn shwamisss o sesovasonsovinsus oo iurvoss o 128

7.5 EEBEBEGBNZIAIL o 132

Tetr SR T IERHETE < ovecionnrmrio ok iussmmmon tebrmmsath roraeis s mars e e s san s asssams 133

7.7 HTHEBIIERZE e 134

7.8 RHTHEIBIIEERZE - e 139

7.9 Aldis }Eifa ............................................................................................. 142

B HR oo e 143

HEIE RFERGRTEIIRM - 145

8.1 MAMMRZELZIAT v 145
8.1 1 BHERZRERLR oovvreereoorarssinnissonintinsasnerasssnssanassssinas oot sennasntsesus st snsesves 146
R e et L g T ONSL RRUPREE CLIS S GRS RO NSRS W S 147
8. 1.3 BMIRMRZEMIZR «+oovvvrrrrerirniin i s 148

8.2 HEm{%221Y H. H. Hopkins, Seidel 1 Buchdahl ZRE «vvreereveiviiminnninnninn 150
B.2.1 BRIE cevvrersrereniuieeietii e e e e e 150
8.2.2 EEZE eeiieiieiiiiie e e e 150
B.2.3 JREL ceovereerenenniiiitiii i s et es e et s 151
B.2.4 [BIAE. rerensrecasriessrseersersesonensishastosietstasteh ibabienan SesvSseNE s SN eST URSL RS TR LS VLSS NI IS 152

8.3 FHIERABBHIIETH LB HIIIHT <ooeeeerrerremrmmmnii 153

8.4  JHHUE eovereerireiiiri i s e 155
8.4.1 }Lfm’%ll‘{iﬁ—.‘r .................................................................................... 155
B.4.2 FRIAIBBEANAT ~+oooveerorrerrermoresisimiisisiinistarat e et e s s s e aans 158

85 FERE I L. ... ... concmion i cnnansisimas s wnas ke dn o e ins Sk ainsnss 140 Ve SRR ) 159
8.5.1 FERBRBETRE s oo s ssorss sovsssssssssnaniss 159
8.5.2 GEIIVERREIETTEL - ooeveererme 159
8.5.3 Conrady J7Ett B I METHITEAR +ooeeeremmmvmmimrierni it it 161

8.6 ‘ﬂiﬁﬁﬁ@ﬁﬂ%ﬁﬁﬁ@ﬁ ..................................................................... 162

8.7  YEZE T IBBRTL -cveeevmvrmrns sbnnitisinme b s s sasa st s s ssa v s e aa e e a b s e e 164

8.8 {g%mgﬁa .......................................................................................... 165

B MR v vnvnovaroannsnsnssnaunnins sssnsassassonsosssnsesssassonsainsosnsonsaressorasanssssssassessesrassas 166

S OW  JE BB BEBITE oo ovismssmsimnisns svssirssmseknnao vt inpsaps 5 SoS T8 sa o s mpanoss #55570 168

9.1 %ﬁ}iﬁ- AL Q‘E]__%Hj}%:}ﬂ ........................................................................... 168



B & X

9.2  FESRERTH] < versnronersarssnrratanmmsassnssasastnenemansansmnnss s bghohn it st pissassssiont 169
9.3 KIBEIRIEE - oomooomsommmmvinse s i msoisesoasssmsvsss ssosios Sas w0y oy 5B dpsosss dhonh 171
9: 3 1- SPBBTLAR —vivessomminvevsninnnrenmimnensossversn v iv s Rap P e AR S Ao B AR shwsaie s R 172
0.3.2 FRILFLED ~eevrsesrersroransrrssansamsnarsnsnasarunpasanonensansssnssnsssdsbasnhuntsbyosserandariss 173
9.4 FFETEMREMITTIMR v s s 174
0.5 HEEEPUIRH, +oovoererrerstrmrunnimnmmnieminiinicniiiisesieonisseeaisesssssassesssssasassssssserons 175
0.6 G LTBBRMIL ooovereereenssmmmransmninninniiiiiiis s inisnsy e s e e et s s 176
0.7 APBESEBRYE - ocvoremmmmmninniiniiititiitii et et e ea b s e s 179
9.8 THHRIEIR «oooocvemtimnumunniiniinniinicitiarmsssinisessinssmetsnsississssssisines visunansanansassns 181
B TORR coorevsorensonranesnssannnessnsnssassanssassssansssssaserssssssnsassesssansnsassensrasnssssusassasssns 182
-0 (1R - - P PN R RN Mo 185
T B - & o 2 T P PP 185
10. 2 fREEFET  cooooeerevmmmmm 185
e T 3 3 . S P ST 186
304 BRI TIRENL .. o s A i e rama et ety e ee st se e G T way o= 188
104, T ARABYERE Vo= tenrasiobons ssavisorsarssoatiassanis comm pneianasy 12 Rl wip et ives L irees 188
10.4.2 &gﬂ-g\ﬁ .......................................................................................... 189
10.5 fR[EIZEHRIEEE «ooocovvreoromriommominininmmoiiosnsssnssissasssssonssssassensssssssasnnosonssyss 191
10.5.1 FFBIEMAERBERBEE - AL ILESREE R AT 191
10.5:2 SBABRRIE -« s-rvn vosoenivsasnnnsnsonss sossssanonss oussssionessaivaassas e sssshvasnessssvs sianp 192
10. 6 APBRBEEE  --oovvrrrermmrrmrim s 195
L N P P S P 195
10. 7.1 ZEPIBREE <ooooerrrennssseonroiisineiitisins ittt sttt s s b e se s e s s s e aan 196
10. 7.2 {EARIAIBEEE ooovevveererrrmmersmmmmmimnimniiiniiiisiiiaiss st iresoniasessinasniessensranrasn 197
10. 7.3 ARG BUBEEE oo 198
10. 8 FERUBEEEE -+ vvecvrermrvsismmimmmnivimmmimsisisorisnssemrisssarissesnasnssransrugssnsnsssivs s 199
S TLHR <oovovvevsmomsorarsnmrsesinmnensnsnsisiosinmesnsissssisnresssnsensnsossnssstsstsnomnasthossbessastss 199
E11E EXAPRSEESMEBEBBATEL oo, 201
111 JEEFERGEAPIE o s 201
11. 2 BURBABARE BB i 202
11.2. 1 JBIREE «=voverenrmsrssmntmunssssntinusarissinnssss e ses s en s sas o s ba s tes e nrs s e nnnanraes 202
11.2.2 SUEHBICEE covveveererremmmmmmmmmmi ittt e 204
11.2: 3 - BEFRRIBRRI 60 s onuvanrsarnmnsuasasusavsssnbsvinasvsdnt swsaess s suseasasssohiiarhes prafost 206

I T s . S T P 209

11.4  FRREE L oo 211



W FEHFM (BB 3 Mm)

11,5 A ZE R T oo 212
11,6 UBE BB cooeeeerereremm e 214
11.6. 1 FRIHBRIZI NG B aZE T +ovvevememrrersms et ittt s s e 214
T1.6.2  BUATBEIBHE «vvvrernrensen ettt st s 217
11.6.3 Zﬁf*‘ﬁ:ﬂﬂfé‘%ﬁ% .............................................................................. 219
[1.6,4 STEEEEIBEE «-oorvrvrormemoseorrnsieenteests sttt s st sbt et e e s S b 00 220
11.7  BEOGUETLRE --oooorerereemmmmm i 220
11. 8 }j{@ﬂ]ﬁ@%ﬁfi%% ........................................................................... 222
1.8, 1 BRI EIIG ZE - e vv et 223
11.8.2  [UIBRTEGEE «-ooneverrermmemmnmmnsss oo e et e e e e 224
L1.8.3 UL THIEE »ovverrrrrreermesen s os e st s n st et s e s s s s 226
T1.8.4  [YBRTEIAS «+ooveeeeerrrmmermriniiie ittt e e e e et 227
11,9 — BB g B I L ZRGE ++evvvrrrrvrrsenmmnssamioniniiiniinii st s s s 229
119,01 GBS B o reevrmer e 229
11.9.2 &£ ( Dyson) FRUE svereeerrerseiii s s s e e 230
11 Ol OO} JE 52 s 0 2aiihnnis Shdand vonamiramin binnibng baksndirBon Rak b s sctbr st 231
LI 1O fm @ IBAE covveereeer e m et 23]
11. 11 E’EZ:%EE%%HWM:\IZW ..................................................................... 232
2T TR ovvveveermenrvmnnsincnmatontesasonsrscnninteasoenstansesessssnsasvesnumesistasianuins taeneias vy 233
FIR2E SHFBEEL o 235
12. 1 gl“—a? ................................................................................................... 235
12. 2 ARRFFRBRGE ovvvvrerrmmem 236
12. 2.1 PRZEABEE T - overmromrcrarmiiin st e e e s e 236

j i e @g%% .......................................................................................... 237
12.2.3  JEH (Cooke) = HIUAESL creverieiiii 239
12.2.4 K (Tessar) 3L +eereeernretionmsimmmimeinietiii it erissenninnseean 243
12,3 SRR FABELTRGE - covervvmeesmmmmmm i s 244
12.3.1  Dagor £k ++orerrrsmnrnetere st 244
12.3.2 ﬁ%ﬁ% .......................................................................................... 246
12.3.3  BUESHTAESL ovrerenrme ittt st s e e 246
12.-4 - Tl AR TR RIS . -« con neessasesenmsassersoranonnnns wafabin e Bas feelincnechosd 248
BB TLHR oo eveevrvornesnnianmmmiiniiinien sttt s ek s et s s b s e 252
FI3E  ABRFHBREE -« cc-ooovisesssinmismiumminiinminsnssssinmsus o sssnss ias assiss st innassasvossssnss 255
13. 1 Aﬂﬁ ................................................................................................... 255
13.2 EE%H‘ ................................................................................................ 257

13.3 ﬂﬁﬁﬁ‘ﬁﬂ' ....................................................................................... 260



13.3.1 Tscherning H[F] -+++eveosreeerreerermmrmmmeiiniinieniiitenieniinistssissssesaeernranaaes 262
13.3.2  JEBRTHRGE: wocvoovosraesssinsnrmsnssonansssnssnsssssannsnnnsoscesssasssoestosarnavens ranonssse 263
13. 4 @ﬁg%}_‘i‘ .......................................................................................... 264
13.5 fﬁﬁﬁh‘- .......................................................................................... 265
BT iovvvrensssrscrsssnenieninscasmmneisnsssansrarsanrossessrsrassenmanssvossasasabesioanssss nasanss sorass 266
BIA M TR - riomemninssunaiiicnssenmasonossiags svv eapmedaansssaonoases Sebsmhs coniayss sagiisy 268
14.1 ZPBEBBHIBICHE TT vroeeerniorsstivnssmnissiinnsnisnninusisivisseriseuiuiiiermrmsmssesssasnss 268
14. 1. 1 FiiS BRI RIICEI BN e orrvereesronrmarmiiniiiniiieiiitiniaisestessinsisiearisiaanan. 268
14.1.2 DIEETMMBEIHIE o= < siss sasbosaninnton sapsaniovessrvad furva s Viaoy os e s s togas vons saseas 269
14. 1.3  HSLndEp3aifl COD PRBIZELE  «oooer e 269
14.2 VRSP L BT - --ooc-ormemerem oo msmmvesmeg s i b LR R et 270
14.2.1 RURSHE RGHI— B BIIELE +ooovvreerererserererstnssnisinsesinsineeensssssanessasssans 271
14.2.2 UG SHEMBEE LT vsvrrevrasinessammmonisssmmesisiorieisosssosmossansesssssnsosssrsnsnsns 273
14.3 jﬁﬁ*ﬁﬂ%% .................................................................................... 273
145, 1 BERFESIBHIIEL <o mxcscomsesgmcsssinsmsmnssasbumssmasss shtnd b g st s ey b skt oo 274
14.%5 37 SN B dwis | ARRUAISE 1 de e nhehartnich e mtin St GRS R b AT S Sy AR 276
14.3.3  HITRHT — DA TRdC RIS, wveeveermeerseesmessnernsensessian e s sie et e e s s 277
14.3.4 HBBFEOHESE — FEMMATHUEEL -erorererresrenranseraiaesasrsecsnnsseninaens 277
14.3.5 FEHEBRBOESES - EERMMPUEEL - -reeoreeerrrrrrrsenanssnssnrassssrsonns 278
14.4 FKICEFEEE -o-ooeervererevmssrmmnsnirosinmiiniiasioniasisncassnes e il BLEL 280
14.4: 1 ZERBEHIRER <«-ovvvonessoeovaisasivsastusassunonssorsedunsasonsssnsosossannsas rhetbase bassnitososs 280
14.4.2 BB ERBEEER s vovvssos cnosomasussmsasnysssssssmsunissusssnssas ssdoa VAR Esbamusasene st 281
14.4.3 ROHIEHE «-ououoreaserscsonisvsasmnonamsnapnosmumsssenssonasauss ssvosamnesvsinaaspunsmesissons s 284
14.4.4 3% ~2 (Dall - Kirkham) ZBFEEE -+eeererosrensevnsnassavarassaversanspasapoagyves sasssonns 286
14.4.5 f5H ( Gregory) L2 T R P R R R e PP O PR 286
14.4.6  HEEEEE — FIERRIREILES < vverveereerrnrerermsressensarssssssessssssanssnssre st enssnasansns 287
14.4.7 I¥ididtk — REEREAREEITEST «o-ovrrrrrrirrin i s e 288
14.4.8 TR S HIFIPTEC A L5 +oovrerrnneessnnssaneessessuesonsansnssssassssasduenainns veeee 289

L T -5 ol | ;- T T 289
14.5.1  BAHLIBHTILER cossossscinissrisioimiasianinsseisissanissiisssasenns hsboassnsnssiventonssassorsivns 200
14.5.2 BET (Ross) BEIEZR socrservonsusnossnsomnenstasuassasasstvasassssnsassassossadsiossisonssnsesa 290
14.5.3 HE (Wynne) BEIFSR evveriommmmmimmimiiiiiii i i 201
14.5.4  AEBRIFEIE RS +evvevvmermrmmrmrsmres st s sa s e e s s e 291
14.6 ZEEMEETTEE -oocccooeoririommnsiivmminmenisiiniiiintiiiiiiissiirssssrnsonsssosirnerssoss 203
14,7 RN G SRR R * 2oidesisatitidetncibasiibindasentstasifsi it ntbitst bn A estse s 294



