N I B R N AN N Y A N G O W O A G A U RN IO N A A AN A O

e A G O L G M N I A I WA G i

AR

L T R S T R N W T T S T R TP AL W RS N B P S P AT, KU R RPN SR U LU PRI R RS,

-

L B o o A AR A TA, TR T TR, T S = S T

P

PDF LA “pdfFactory™ XM A G4 www.Fineprint.com.cn


http://www.fineprint.com.cn

=

s

W..z...f/...__., R R N B R T O M AN R A A N NN O AN AN 0 G A AR N AN A A AR

.;q.c»hmm A N A A AN A, ST A A A e A A e
flm‘A\%WA\VAWA\WWAW&Y&WWAWA\%N%‘W‘.W

PN R N N N MO L N N DA AN D N P N M AL A2

PDF LA “pdfFactory™ XM A G4 www.Fineprint.com.cn


http://www.fineprint.com.cn

037857 7

i

AIE¥K302 ?

X ¥ R E

]

-

REEE. TR R AR
(L A

M #®B F ¥ i B

BEH FHR

PDF M AFfFH "pdfFactory” il HAEG) % www. fineprint.com.cn



http://www.fineprint.com.cn

SR I

. - i-d\"ﬂ'
S ¥

[

T TR—

o i MIBS®A02 2 0037852

k ¥ R OH

' K HER.TH A e dtd E
(A E

M. %% E %®£F% ¥ E
FHRE KB KEE R E
e

z

t

5

g

E

:

|

4 4 & B @& %
1981 E

PDF M AFfFH "pdfFactory” il HAEG) % www. fineprint.com.cn



http://www.fineprint.com.cn

n B E A

ABENEHEN- A E, BRI S ST A
PR WITIE T RE B & MR AR, CIEREH 7. &, T8 56
HURZAREMERAETS. DAL UESIEER (EE Ao 0)
MERA LTI B HFRARLK, AR TREOFMEERE. BV TOHE
MR KD, & BHATR, hiR RS T WHAYE. LTl
MBI, FEMUS R AR R 2.

ANGHEART LA TIEA L TaSmEilitsx,

Max Horn and Emil Waolt
PRINCIPI.ES OF OPFIICS

Elecrromagnetic Theory of Propag.ation,
Interlerence wnd Diffraction of Ligit

{3 th ed)

Pergamon Lrew, 1473

L A
M. g8 FokITE &
fates HBiTH
&
H# 4 &2 B BB
EEEMMAAE 177 3
o @4 F M w5 R
FRBER AT LT SHEetLas
*

I97R4E 12 A -4 HRE B w11Es g9
VTR EE 1] BB —AITRY a1 /s @E: 3
EId : con1—z8, 420 TR NG, 00D

B8 112030« 745
FHHST : 107 - 13—

E iz 2.90 7

PDF M AFfFH "pdfFactory” il HAEG) % www. fineprint.com.cn



http://www.fineprint.com.cn

B W AN

ﬁ%%ﬁ%ﬁE%—mﬁﬁf%%E&ﬂ%mﬂﬁﬁﬁm%ﬁﬂﬁﬂ
Tﬁ{’:‘:‘ﬁ#ﬁﬁﬁhf?iﬁ#ﬁﬁékﬁﬂfi,é}%ﬁmjﬁsﬂi.ﬂfﬂi,ﬁiﬁﬁwﬂﬂﬁﬂ#
HR&E%?E&W%i%.RH%%@%E&E?EWE@HE,m%
AT?EM%ﬁEE%,HHW%T&EM%%E%%.¢ﬁ$ﬁﬁﬁ%
mﬁﬁﬁﬁquTﬁmﬁﬁ.LHEEEI%%%W&H,TEEEE

ARBEF, TRARANNRER, &EES, BN,
Eli%Wﬁj’éﬁ%ﬂkﬁﬁIf‘F‘Aﬁﬁlﬁ%ﬂfﬁmﬁiﬁ?ﬁ.

Max Born and Emil Wolf
PRINCIPLES OF OPTICS
Electromagnetic Theory of Propagation,

Interference and Diffraction of Light
(5 th ed.)

Pergamon Prass, 1975

X ¥ F =
RE R TE PR b2
(F )

M.®E E EHL =
FORT MR prmi 2354
HERE IHX
& & % £ &N
XM AA%E 137 S
*¥RA 5L & IR

BRI TR R K R4 s
x

198162 7 H - @ FA L ESORLIGE 1/
1981 A ¥ A —Iringy ik 13 374 w2
3 ogo1—9, 128 53 262,000
BE—$3 : 13031 » 155%
AHBS: a5 53—3

E#Hh: 2157

PDF M AFfFH "pdfFactory” il HAEG) % www. fineprint.com.cn

P LR


http://www.fineprint.com.cn

Lz T I

— M ELIRT L E T BT T LM B ER TR
— W, TR TR e, RS —  nE T
FRBEAUHPRETE, B RHERBHMEN, ¥HirEE
HFHEAT AT E BB HRMARZIHTFLRETE
REFAft TR DA B | (H 2280 B B HE i SR A T 2 2 B 0940
FOLE ., SRR ERATEEN AHRE R R iDH I, ¥
FENERXHFFRRE &0 EN— AR, SEERE 1933 £
WRRT €Optiky — BRI EHRP AME WA, Opikd) —BAE
BT, R 8 7™ 18, R IE, — B A AR 0 B 1E
CETrHEY 1959 T, T N R, © TR T Y i
PRV TR T IR L 48 & PR i v £ SR 2R A BT, DRI R BAOE 2
FIA TR, FRDEEIER] Lk — o b A7 28 X A IR]ER , dnét4E e 5,
(REMOL FEREET R EB. Sokaut, SR ER PR
FHR-RERNSEHS, BEEERAT “MATHE” NS, R
HEEEAdi R, BT CHMANREA RR%E.

FRA TRy IR, o A b R B E TELIE , — &R 0
(EH. IS BN e E A R R N, RigFb ¥y
HERWIER], REEEHAMRLZERNOHBER. HHTX
M E"MELEATRA, ROERFERNTFLURR, & EE
FENER. AR TENEE TR, Rtk ks .
Szl BRKR, BRAARERLE BTFREFRREHETAR
DAH B4, B E IR .

PDF M AFfFH "pdfFactory” il HAEG) % www. fineprint.com.cn



http://www.fineprint.com.cn

ELEF S

XA AT BT LI T LB - te e IR AN HERR e IR AE T K
F, R LT RS HEAT T IR T R A 25 . Wb
BARMIM G § §13.1—133(x B PR ). 24, ol RA,
AL AETIRRCEN R NSRS RO EER, &
iy, HZERAMTE S BB L SR MR {RH T R, H R R W T
FERRRE, F R (EDEM D [ RE TESE /B IR R
ApFErfE R, BAGHE BN DUKEI R 3
TEEAL S S 131133 a1 W PEE X B Ty v L A4
5, EEOMNEITESEERERBE LB X ER EEnMA
RFRIILIBR R Z 40, XG40 & e DR
T ILAEE, CFIE)

L AF 2
1974 i 1 BT 520

- i! -

PDF M AFfFH "pdfFactory” il HAEG) % www. fineprint.com.cn



http://www.fineprint.com.cn

BB FE

TARBARIIR B, B B AT SRR IR AT
TBIE N —E AT b B RE R A T —%E
£ k.

HebkpELER, LI PCSE=F7, EXadiTE—
MEBOLSE. FNLXEE2E, TR IS B M T
R mA, WMHE, BOREAREAFXE, mAT THAR
MEEAR, B UERLEAT B AMHE, (DS A IRk, K4
JCPE RIS A5 0 HOR I, O e R B 2 R A ik gs i
BRI, R, WO TS RPnEeIEN/ LSS %
Ak, X FE R B TG 2R BT E AT IR R B e
Hr g avienh, (T

M, 25
E. &%
1962 511 1T A5 5 P52 i

PDF M AFfFH "pdfFactory” il HAEG) % www. fineprint.com.cn



http://www.fineprint.com.cn

ZHEEERABEZE 2~ EZ+REZDHIBNIT AR
e anD BRI, X ERITE T EERARBNRE. AP
2T — T 30k, B I AR S 7, L E R ENE— A EAaER T
KBS, DAE €Optiky XA B E R & E i A R X
SigromgR. WEREY, BN EfisdRarE 1. A,
NBBT—AFE, XERENTXAS. EUELBAN
R BA TR He st B0, B (3 LR 0 (Opukd IRUIERE R
v R, BRRIE hE KB RYEER. Bk, B,
PSR BT S IR SI7E — AN S 0. €Opriky X A B
N E W IR ENA AL, BHEEEY. xRy BEL
2 SEEPIS LM TS TR, R E TR It
Sh, X AEZE LS Z RGN IR T RREEMIfEM. X
s SRR, P AT BT e B TR s &
TS AR TR, Bl NG Y. Rk, ERRTEH X
A T LR E T IL R SR E T A—ERIENLE2 THE,
ICRE, ERANEYTT YRR FUBL P AT LR 2 SR AR HE R A R AL BRI HD
SR, XEIETHA IR AR A N RETR RS
M. XTHETER, 8 THFURERZNKR, F48E]
8, UibaEdamy, SHEAAAE—MFmaL. BIEETXER
6, X BEERELE Oy K THRS, ENMFLWEPRATS
BG4 Sl SR SR 9 B 92T 34 BRI,

HANE MBESRE L EHRIEHEE, HETASAAER

13 Max Born, Cpitk (Berlin, springen, 1233} | DG - s B«fp 2 1935 F417
PRI 3R

. Q¥ =

PDF M AFfFH "pdfFactory” il HAEG) % www. fineprint.com.cn



http://www.fineprint.com.cn

AH—EASEENR L. RITAEDLEXRE /07 kR R =
i, B8 AR, BEOKEIER, SLhr BN e J3BIE R R TR
I NHR, MiX A RS R BT FZ RN R A,

H—R IR @SR, R AR TR, A
RN LR T Py s IR sh R RO E AL 3 T4 101 B2 M [n] Rk
— PR, WA _RmrhREIr, XBELIER, SEENA
Hiphr, BEERNE AT REEFE—TREEH) T
By XETRSE—RBLRITAMHEN G, X —-HTRAE
E RS BRI E OE R T RE AR HX—=OR
FIZEEDHIRAL. B R X R AR D F W (A
B. Bhatia) fiL#HHE (W. J. Noble). SH-+"ZHEIREHE &
ANRE,

HER N TR ARERIER, LAt mEE S — M E kR
FRIBEUCIMBHZ I FHRIFRIBRE., X—E R g
Memm ) RN, B 5 T R E R i m (R R E T RNIE
). RENVEX, R SL DR R R TR, RAEIL
FRENROMPOCHF(RICARBERICENRARGB TERE X
Fe. JLADGSE SRR TR 708 VI (R ik &0 F He ghax v o
X B MR T FL B AR R R PR M R K
Noefs, MILMEFHNEFIRE— T E-—MWEXSHER
BHER; KTEMFONROER—), EFEERsLRETTE
(D. Hilberr) FRIMEGHAT T HRARFEFITOHECRER)., T
— MR (BRI E B NE (D, Gabor) HEZEEEH. TIEH,
7 AR TE R RIB LA F 5 B T3 R TR, X e )
A TTE RS Nk FF TE ST B AR,

FATHRTU AT RS ER 12 (57 VY52 ey &b 8 2 L2 2 9 FRAEE R Y
LUITIE AN, VOISARIE, HRXEFIEENGFRFL
o AE—-FRRDE AEB, e R R&— 1M EATR, MRS
ERTEARTHAZ PR AR, MR, A—EAEE
e e T M T A Rt B HE, CiR AN g &Y TF

L ] ¥ L]

PDF M AFfFH "pdfFactory” il HAEG) % www. fineprint.com.cn



http://www.fineprint.com.cn

WwARNEEE 2T E, B4 -FMILAMERRTLERGEHE
R~y As R, FR AR T 5 2 e 3 FNiE.

JeE R (RZFRIE D BEST L HJLADE EXRFR GER
TREXMER), HLA/PRFHELERR(ERNTRERB /D
WItEOL ), BB AL B ik nyt & A BE AR Bl
iR E—~mASEhE. RIMBEER—ITRE—N LB F
2, CRHUEMEREEMSAEMY. EREN/LESH(ER
Z) i, i1wis, RAENHEEREER (K. Schwarzschild) )
7%, R CR RS e, AMEEI T A H . FEMTHERX
--B(E LAY FE TR 21 E 5w (Nijboer-Zernike) Bif:, i£4
— T T X FIUIE A TC A T MBS F AR T R T ARk & 41
B, o A B i O AT,

FEBAEINTBLE (P. A, Wayman) 8T, X2 —HEEN
RENFRLETHERDRT. HEREATH BHeRRE
F X R B AT — R 2,

BUENRTOBRICEENES TN, —SEIREREEZM
Oprik) MUHHMREMEMEXN, HEEEORERN R (W. L
Wilcock) 702 S S, ARG ET K TR 2.

FENARTEETRIEER-RREXTHERMEN —&N A,
fr—R R ESN, R—ITEREMONE ek R ayd.Ca m—-JL
PR ST =4t Ay ar iy, ISR T S— AT A RaN
Ed A, EELIRB AT S0 sy,

I B S BEEEE IR SR~ e R e (B i &
AT, B HERRETERIEN BRI EBEIE AN G
EEr4, HFNETRIMAEERE,. XEBAS4ETEE, X4
HEDEJUERBRE THEASER, FL b, — X TSl EN
THRTENRFEERILEC R LR, X—ELK T E2 W
i, MAETERIAAKRE, XITHERS M THE IR
5. .

FH—EBEINETBRTERR, XA 2 EN

[ ] ¥ L]

PDF M AFfFH "pdfFactory” il HAEG) % www. fineprint.com.cn



http://www.fineprint.com.cn

A TE R RR, EER O TRIENE LR B Ard R m
BNy, X—SFEHEERL(P. C. Clemmov ) E M= 10E
A1, BTNR R PR E R EUE T E,

B E, 2BEE(FE T ZB2ONBEEF(FE - NE), KT
KI5 T (Opuk? AR RS, (B3 B H &S (AL M. Taylor) ¥
W3t (AL R. Swokes) HATEIFEBIF MY FE, XX PEA0]
BB AR BEM, v e N Y. A, &R A HERRER T
WET-HEAEAEEY, BROABYRBHTE. EREE
Foof, AOFERE U EL R AT LS BB X MR I JLEE
AT BRI R R R AP S E Y, AR T M e RS,

HARNWBREENIR--AS., SERE HFEMSREE
FA _FREE R (Oprk? M, HERER S EF D, WK A 50
AR COpuk) FIRIFR, AT 2B NRHIRE, =TRIE
HEFWAT T, FENGESFSEER (M Born) Pl €Optik) {74
MEHEARB LI EZNAEM, HHAERRS 5T ABaAEI
TAF, BETHREWNZ A, BERFEETEWITE. PHRE. 5
ERNEN TEAE S SHEFOESEER T F (L, WliMBIED,

H%, BTk APBEFREERSILTS, Q&K &
MEXAE R, ARERNFEHEZEAEFRE. i, B
IR RAEI YT S, BBRMNITYRNELDHHT, &
EHAL A~ WP HE -7 SHRERRE.

BN ZLBRFSHEE LR EBEREDIIR. 838K %
B, RMNBGTHEWMERV S, mMEDLRESIED ‘4,
“grad” M “curl”, A, BANEA X HEHAREALBRE, BAEN
ML R S AR ENE T, XSl ERITe Rt
AEE., BRI, EEGE M TFRE T HE2EDE TS
ZRCCE TR EDNIE, PR E Y k- -8 Rl

i} C. ). Bouwkamp. Rep Progr. Phyi. {London, Physical Society), 17
(1234), 35, BB TR RE, BERF 500 B L 19901934 1§ 7] 4
. [ ]
Fem) iR oL,
= ¥l =

PDF M AFfFH "pdfFactory” il HAEG) % www. fineprint.com.cn



http://www.fineprint.com.cn

(C. G. S BEYBMAANFREE. BA, EXNRAeHAE, X%
YRGS R e EHERE S5 1 HETL, BERAEREGE
FHEREE. XHEHRT A RERANFE. 3 E EERMERS
FAZEERS F IR R T TR SR TR EE B,
OB HXRTRPEBREREETF ep (<o), (FIE)
M. # B
E. 4%
1939 1 AT P AL RIS 1 Y

s yui =

PDF M AFfFH "pdfFactory” il HAEG) % www. fineprint.com.cn



http://www.fineprint.com.cn

RG] E rrrverrrreer i e e 1
gﬂ_ﬁ %m%g’gngﬁﬁ .......................................... 12
T I - B O PPN 13
§1.1.1 FEHRFFEFEL crerrirrrrmmmrrrrnirr i imnieeen 13

G1.1.2 M TTFE rvrrramair i s e e 15

$1.1.4 HEBIFGHEEBRERE i 20

§ 1.2 JEAEFHEHIVEEE e 24

§ 1.3 BRIEJE --vooerrervemssnieian e eerrererarnraaneens 29
§1.3.2 EREN o 31

51.3.3 85 HILE reorrtnrsa e 32

§ 1.4 ZEETIE <eerrremreetornrrc et e 41

§1.4.1 —FEMYERTEERII oo i 4]
§1.4.2 L EEFETEHE e 43
(a) FHER{RE  -overervrsimesm et s 43
(b} BIRBIYEIRBIR oo i 48
(c‘/‘, ﬁﬁﬁ%liﬁ*“iﬁ?ﬁﬁ%@% ........................ 30
$1.4.3 {TTEHIEYIELSEPE rrovvrrrrmerrimrirs o 52

§ 1.5 FHFEAEAIRIPTE oo 5 %
§1.5.0 BRI EMLAUFEIER oo, 38

PDF M AFfFH "pdfFactory” il HAEG) % www. fineprint.com.cn



http://www.fineprint.com.cn

5[_5_2 %Eﬁﬁﬁ ................................................... 61

§1.5.3 BUAPRAMISEH B AT EEEER e 64
$1.5.4 éﬁgﬁ ......................................................... 1
S 16 YA BERAIEE  AFERER e 77
§1.6.1 EEFAFTI corovrrrrmrrrrrmrr i i ame s 25
§1.56.2 ﬁf%ﬁjﬁmﬁﬁﬁiﬁfﬁ ....................................... 82
(2) PHAIAEIE o orererrrerrisrie i e e r e 85
(b) SPIRIETRIE A SIHIENER e 86
§1.6.3 FHEBRIBHEE e sarinnen £8
§1.6.4 ﬂ]@ﬂﬁﬁﬂ% ................................................... g9
§1.6.5 FAIHEEAFELEE <o mmmrr it 96
oW HEMEFEBEARE e 102
§ 2.1 ;ifagpg’][gnb;j} .......................................... 103
§2.1.10 EHHEIR e 103
§2_1_2 }&ﬂﬁ. ......................................................... 1045
§ 2.2 BEALFOME L - 108
§2.2.1 FRACUEMBALTRIERREBRIRY oo 109
§2.2.2 TR G e e 113
§2.2.3 —PeBiEf MR THIET - e 1153
§ 2.3 HEEIECKARTE ERIER oo 118
§2.3.1 ArHIBEAEMBRILIE i 118
§2.3.2 A e e e 120
§2.3.3 TRBALFE, BRE-EBBAT - eemereeerenrens 122
§2.3.4 %ﬂ%@.ﬁﬂ!ﬁt ................................................ 128
§ 2.4 Fﬁfﬂﬁﬁﬁﬂbﬂﬁmﬁﬁjﬁ;}ﬁ ........................ 135
§2.4.1  JERFAPFTFD coreriemrere e e e 135
$2.4.2 DBEBR-DIEEN BRI 2E-H 04 A L1
FERAHELD S P37
$2.4.3  (55)T A AP0 B O TR AL TY T 6 RO 5 R
B ereirrmia i e e 144
EB= JLEREEM - N 144

PDF M AFfFH "pdfFactory” il HAEG) % www. fineprint.com.cn



http://www.fineprint.com.cn

§3.1.1 BEFFRMOET 150
§3.1.2 SEEBALMA L FHEEEEE o 154
§3.1.3 #&%E%B‘J{%F&& ............................................. 1460
§3.1.¢ HESTLAIREMETBRE e - 162

§ 3.2 JEEBHT—BRHEE crrecrerererre s 165
§3.2.2 Hr#EmEAELHER o - 168
§3.2.3 BRI TAMEAREME o 170

§ 3.3 JLAESERIE T AT e 172
§3.3.1 FIESEBARIATATEL oo e 172
£3.3.2 FGIEM oo s 173
$3.3.3 DyE HiRIM P (ERH — B ETR creereneerrernins (76
B SRR AIEEE e 179
§ 4.1 BEERERARTEBAEL -rrerrrrrerr e 179
§4.1.1 PibRfEEEEL - . 180
§4_1_2 ﬁ”&'%ﬁh@ﬁ ................................................ 182
Y4.1.3 H¥IEeEs - wea . 184
§4.1.4 BRI TN AT RBCEDILI oo e 185
§4.1.5  BERER ST EN AHEIE MBI RIER oo 189
§4.7 FRATERGR «cororerrracmiini i 191
§4.2.1  —FFUETER everir e e 192
£4.2.2 ﬁﬁgﬁfr‘%“%ﬁﬁ” ............................................. 198
§4.2.3 WIS ESRBEES - 200

§ 4.3 BAHT I EHILEETR) oo 202
§.4_5.] A&,ﬂ.ﬂt ...................................................... 207
§4.3.2 BBIGHEL -rrmeerrrmer e e 208
§4.3.3 FEESAPREIAREE e 207

R 4.3.4 FRBCAHAULL D crrvrrr et i 208

§ 4.4 ;ﬁjﬁjﬁlﬁﬁ ................................................... 210
§4.4.1 FEEGHTBITG rorrverrersr o 210
§4.4.2 PEEGRRGSIE ---orerrrrmrormomer e 214
§4,4.3 [EHFEEE e 215

* i

PDF M AFfFH "pdfFactory” il HAEG) % www. fineprint.com.cn



http://www.fineprint.com.cn

$4.4.4 R vevrrorererev et s e e 218

§4.4.5 —HRILERERIE e ereneesitsreeeaa 214

$ 4.5 UMD EREE G o cen222
§4.5.1  FFEIHE ooeererere 223
§4.5.2 FEHEGEE e 225

§ 4.6 TBLEHE -ooeerrrmeeeerireen e 226
§4.6.1 SMIEMEMIERATEEME o e 226

§ 4.6.7 HIVLHEBIHTBE corevverrrmrromim e 7R

§ 4.7 AE. BEEEL o eiiirsaresesnns 2372
§4.7.1  {AZE erererier i e 237

§4 7.2 BBEEHIERL «voorovrmmmreere 235

§ 4.8 %tEt%ﬁ%u?L%é ............................................. 240
§4.8.1 JRMEEEETHRHES oo e 740
§4.8.2 OEETIEER oo 246
$4.8.3 GEIEREEHIHED - I4%

§ 4.9 JEERJEEE coreeerreeen U 751
§4.9.1 I FFIEER «orrvmermrrr 251
§4.0,2 {j&%%gg ...................................................... 154
§4.9.3 ARTTHRIGER overeermerer paerinns 756
§4.10 AETRTEEIE I - oeerrermrrersrrmr e 259
§4.10.1  HhF LB SIHL - 260

§ 4,10.2  AIEEDIIIE e 263
EEE REMJLETBIR o 767
§5.1 BEREMLERE REREL e 268
§5.2 Wi AEEEFIETRE - oo 273
§53 WHBURET)EE v 277
§ 5.4 %JJ?R‘%?.:?EH‘J#BJ‘JMEE .................................... 286
§55 —ERtMBRAGNMERERYE e 238
§5.5.1  TIAF REHEBNEREEAR 288
§5.5.2 R EMERARETAR e 299
§35.5.3  FIZERGERE o-errsennr 294

PDF M AFfFH "pdfFactory” il HAEG) % www. fineprint.com.cn



http://www.fineprint.com.cn

§5.6 T —PHEBEATIEREE oo 797
§5.7 —EHAIBEAGIAL e 301
B RBBMEE e 206
T S =T O 3106
§ 6.2 BHAHHL «oovemrirmmm 308
§ 6.3 }}?ﬁﬂ‘%@@%ﬁ ................................................ 3113
§ 6.4 T OfEHINTE «-o-verriim i 320
§ 6.5 PBHITTTEL corei e 376
§ 6.6 HIFHEE creceertreererieie e 378
BLE THERBEEMWRATHER - 334
§7.1 gh_‘; ......................................................... 334
£ 7.2 ]ﬁj””l\'f}f"@ﬁﬁ;ﬂlq“‘ﬂ? ....................................... 335
§ 7.3 BWEHTEE: EEEATE] v 339
§7.3.2 SERATEETLEDIET e 341
§7.3.3 &ﬁﬁﬁ%ﬁ@gﬁ%ﬂ ................................. 344
§7.3.4 (B PAE e S VT IO e ovmrmvm s vmrnmannerniensss 346
§7.3.5 RATRMENESE: FRITHE o 350
§7.3.6 RMATMENKMMEE: 755 IMAETEHR 353
§ 7.4 OEDE o 361
§ 7.5 BOBEHETFEF. HRMEAYE] oo 366
§7.5.1 SEFTEHEIRIEDJEEL vromrrercrmimmr e aemnasienrrians 366
§7.5.2 FEIEPHEERL: EETIBM e 372
§7.5.3 ZEFUAUITEE rrvereiermen i e 380
§7.5.8 ARTEITIEWN v e 39]
§7.5.5 SRARE I AK F I ANAT BT R vveerernrrermneenrenons 394

§7.5.6 WithmRE~EMRLZ:, BR THRUTHRER
- RO . " B 11
§7.5.7 DT, Eiﬁﬂ‘ﬁlﬁﬁ@]?}ﬂ:f‘}{% vo- 407

§7.5.8 ST REIIOLHETHIERTRIGEHMERP 6

. FH  vevenermirnmariranananssinat e e bn e re s eraaann s, 413

- A1y

PDF M AFfFH "pdfFactory” il HAEG) % www. fineprint.com.cn



http://www.fineprint.com.cn

§7.6 BYTITE woeverrrrmmrmiarrre it 421
§7.6.1 B FERASIEHTEHALL oo 422
§7.6. EHE-RE T T 429
§7.6.3 BHEGR-MPZ PSR CRRAEEER - 434
§7. R BT P RS R e evrmrrinnierras 341
§7.6.5 TEE~Z IRV FHB{L corrrere e 445
§7.6.6 TEPMIEEE »rnin i i 453
§7.6.7 FEEEYHTE A - 458
§7.6. fﬁﬁb’%?—ﬁ?ii&ﬁ?‘%&jﬁ’%?ﬂ%éﬁt ------------------ e 470

{h) )}}ﬂ%’j’l Y ¥ &

§7.7 It SERAEEMIEREE e 480

=AM ';j-ﬂ-tﬂ-‘iﬁﬁﬁﬂ ................................................ 483

§ 8.1 T]EE e, Streedmsecvisniasransiatet 483
$ 8.2 EEEHUR-TEREEE s 484

§ 8.3 HIREBEREFTIITRIE ererreamrereminiriincniien, 489
§8.3.1 E/REBEEBEPL vttt i 485
§8.3.2 EBMEEFTHIEE o 494
§8.3.3 HHRMBTRAMIFBEFTA cooremrorrrrmrmammionn 408

$ 8.4 FEFBFREHID v e 505
§8.4.1 B{BIBT IR et 504
§8.4.2 m&Em - cremaea crmrrrremreietariesen 510

5 8.5 %M%&ﬂ%ﬂim;‘ﬁfﬁﬁ?ﬁiﬁﬁi 7% SISITTIETTISTRRE 513
§8.5.1 shfLInjkss - D S &
§8.5.2 [A[FL eorerreeimimniririiiiiiisrsi i et s v s 517
$58.5.3 HEERMIL - R ¥4 |

8.6 WY {}{ﬁr{:ﬂf]ifﬁﬁ]ﬁm% ........................... 524

{a} ﬁf}}jtﬁﬁh T vecrereracncassosnirannsnnaransirissrrassnertoss 524
(b) JEMIATIST e 537
{c) %%{E I 538
$8.6.2 RERBEMIIFEESL «ocorerrirrmrmtnnriaia 547

* Xiv »

= oh, =28 U\
'

o
] | L= N | = =Y 2] —

PDF M AFfFH "pdfFactory” il HAEG) % www. fineprint.com.cn



http://www.fineprint.com.cn

(2) FARTJEBI  oreeremersirmeatsaiannecatsissreiesaienaee s 5486

(b} T RRAR——®] LM ie oo 348

(¢) HTHEA—FREEBETLEE s 554

§ 8.7 HBTEBEFTE e 559
§5.7.1 FIEIBIAF rorererrreernimiiiinianriiiaes e eens e 558
§8.7.2 FEBTAPLT -orvemrmrrrrrri i raiirair s e e 552
§8.7.3 FHIEEERH corrrererrrrreremere e 566

§ 8.8 HAMITHISERDIGIES oo, 563
$8.8.1 FBEBEHFEETEFFEHBD . 569
§8.8.2 RSP coorrrrerermarrererni it e e s 375

(a) JLATBEEE FEIMEEA AR e e inamanvsnarnns 576
(b) ER EMIIRPTAIAT  oorvvrmvmrimstnmserimr i crvenaas 578
(c) JLEIBRGAR LGSR AN AT omormevemeromsrenmrenennces 578

§ 8.0 THIFTEDE orvverrrir i e 587

§ 810 AQEIMERT R IR FHC RIS e 592
§8.10.1 4 BUGUTEIFE v e srie i e e 593
R T L~ O 1 1.

PDF M AFfFH "pdfFactory” il HAEG) % www. fineprint.com.cn



http://www.fineprint.com.cn

B 3R

EHE SREFTHBER e 603
§9.1 HREFETENAITTEIFRS e 604
§9.1.1 FTHBAT i e &04
§9.1.2 {rFBERE, BEERMT/L e 607

§9.1.3 WESHETPOBELILIZR - omvermmene 609

§ 9.2 REEBMAIEIT - 610
§9.2.1 RBJEEBEBIEEL werreevevsrorrssnrrsescmsesissinssanas 610
§9.2.2 SEFEKEIBIF ooerernmnnininienn §13

§ 93 FEREPDNEIRELE e et rrebaar i aaieae e ans 616

§ 94 S BB NTTETEEE e 622

§9.4.1 FIBERTIEE  rerrmrrrirermsanirrnnan e, 626
§g_4_2 *)]{r_&gzz e 9 1.
$9.4.3 ?ﬂf}igd%( Y X7

§9.5 FRBUIHIBLGL - oo 634

§9.5.1 JATHEHEG -verereverrmmorrmrosreinrenctnenninse et raaanaenas 635
§9.5.2 AFITFRIH  cemerromammii e s iae s 639
B BOETREOTERETE e, 648
§ 101 BJE everrreriaii it 648

§ 102 BEIGHEERFER e 652

§10.3 %Fﬁﬁ,ﬂ*ﬁ%@ﬁ ....................................... 659
§10.3.1 WAMAETHRENTE, TARATHRHEANEHT
§10.3.2 FEAHTENEER oo (64

§ 104 BERIEHITEEFIFTLL v errerronrarnmsanainien 667

§10.4.1 MEBEENRPITI, FEE v 667
§10.4.2 FRAHETREFEGHEEBAENTE ERET
Emﬁﬁ ................................................... 671
. i«

PDF M AFfFH "pdfFactory” il HAEG) % www. fineprint.com.cn



http://www.fineprint.com.cn

(2) WFE-RBE LT oot o 671

(b)) BB HRATE e 677
§10.4.3 — AT e 679
§10.4.4 FEIRPEEATIEIE «roovrrerim e 684

§ 105 HEHE - e e G686
§10.5.1 P REVRIETHERERFERPOATE v 686
§10.5.2 %;ﬁ%ij@ﬁﬁ%}ﬁ$mgm ........................ 691
{a) AR -- TR . ) |

(b) FEwEe - - SO POPPOPI 1 :

§10.5.3 Jﬁﬂﬁjﬁgzﬂgggg]ﬁggﬁgg ........................... 596
() AEEEREPRENBRS - S OODPPPRY 1
(b) FHEDHIE - 699

$ 10.6 %?Ezﬁﬁﬁiﬂjﬁwﬁﬂ .............................. 704
§10.6.1 XHEFHF B TAFEITE e 204
§10.6.2 FHTEIERE rorrerrrmrem s neans 707

§ 10.7 AT RERIFTREGIERID vorvereraurmririaniin 700
§10.7.1 HIETREEGHE - 709
§10.7.2 BT EERANTEIERE e 711
§10.7.3 HTHHEIFRIFE LT ccnoevererrrimr i 715

§ 108 ARBAEAVRIREFHE oo 719

§10.8.1 FHEVEMNAIHTER: e 720
() BEATERIRIECEIIRIL) wrreeremsmrermrnasassssasiorisisiinsnnsosssnes 725
(b) mepRYt - et evneereeieeaneateiean T2H

10,52 JEBHIR, FIEGIRE rorrrrrrricos 728
§10.8.3 HHBEAFEEMNFAFEEE 22X - B & 1

&t —8 F*ﬁﬂgiﬁﬁﬂiﬁ .......................................... k7
§ 111 S errrrvrrrarorommoasraroranriiirnniiriiians e 736
§11.2 RS EEELE -coorrerererrrrmemree e 18
$ 113 FRERENTS: DERREEAWELS 740
§ 11.4 ﬁﬁﬁﬁ@:g&iﬁ%’r .................................... 7472

§i1.4.1  THER BURRIEREEIR e 742
§11.4.2 YWmMPEIAEE rovermr o 743
§11.4.3 FIAXERS HEEE oo 746

* 1L =

PDF M AFfFH "pdfFactory” il HAEG) % www. fineprint.com.cn



http://www.fineprint.com.cn

$ 115
§11
§11
§11

MR BRI T HERTE e 748

S0 ERIRIEFRATERIIRE v 748
5.2 FIIEE BB ERYIEE coeeererreeeeerreeeninnsenenis 7
7

§11.5.4 HFIREIER oo 760
§11.5.5 FEECEIHIFE cooevrerr i 762
§11.5.6 SR{CEEREEERAIELEE e 764
§11.6 A ERMBHI=ZHEHFFE - e 766
§ 11.7 MEEIT TR LITTED »orerereremrenimianinn, =69
§11.7.1 PRI T HRERB R e, 260
§11.7.2 {BEETF +rersrrmrmirmi i e 775
§ 118 ZAEIRR ---ovvveerrrrreeeromrarmanrissniniiiieroeranna 779
§11.8.1 PEPEFTAIUETER] srevereracmmmerciiisniiininmer 779

§11

8.2 qzﬂ%&ﬁgjgﬁxpﬁﬁjﬁggiﬁﬁ& vererirerrrraseatnisnes T2

§11.8.3 #E&H -- cerana P . X
§11.8.4 %Eﬁhmﬁg’”ﬁ]g TR X1
§ 119 FARUME—HE oo =85
W8 AR ETE e e 788
§121 HIEMEBEHBEFTETEZHFMD T ENE
TEREEL e i e b e TRE
§12.1.1 BIEEIERHER -« c-ooevrvrrnvreiiiaiiiceinaee 788
§12.1.2 ETFEEINT BT DEIEE v 762
§122 RS H BRI E P e 796
§12.2.1 ERBIETFHR v TYH
§12.2,2 RAFEEIREEF oo, 793
§12.2.3 ﬁjﬂﬁ]ﬁmﬂtmqﬁ%ﬂﬁjﬁ@m%ﬂﬁ ............... 803
£12.2.4 ﬁ&%ﬁﬁ{]ﬁﬁ&{%&jaﬁﬁ ik
§12.2.5 HEERIGER PR —FMET ﬁm%%&EE’JEL
i"i ............................................................ 208
§12_2,;F W&‘?ﬁ!;ﬁﬁ{u P 1 I

PDF M AFfFH "pdfFactory” il HAEG) % www. fineprint.com.cn



http://www.fineprint.com.cn

$13.2 &RETRITHRHREM v e iaeberaeens 890
§13.3 2B ER TSR FIIE oo 937

Y134 &&ﬁ%‘?ﬁmﬁiﬁwﬁﬁb% %EE%H’JEL’Q: v 836
§13.4.1 FIARE LARILE - verer 836
§13.4.2 H&L&ﬁfﬁfiﬁﬁﬁﬁﬂﬁ B - T v+

£ 13.5 Eﬁkﬁﬁ’gﬁ]gﬁ;;}{]}gﬁﬁz .............................. 843
§13.5.1 l‘ﬂﬁﬁf‘]ﬁﬁﬁg PRI € 5
(2) FEEdkig - PSPPI PURRPPSR - £,

(b) HHABRYBERF - TR L |

(c) T HEEILWES SHERK AL RE - seseraeres 860
§13.5.2 READAFILEER (i 862
() B ICHYTREERMR IR oveermmemrrrm e rneas g6a

§13.5.3 REBEFSIEIE e e R75
(3) HEEARANTE I e e K75

(D) PFELEH v s st 581
g BB PR e 887
§ 14,1 Z|aiSEHREA A HTEE s 98"

§ 14.2 fERNSEHEFRETREEZEENER o 299
§14.2.1 mﬁgm%ﬁﬁgnmmmmmmmmMMmm.w“
§14.2.2 REREPFEENEEELAN - srersirerrn 894
§14.2.3 iﬁﬁf&?ﬁﬁ&ﬁﬁxﬁ:’ﬂﬁwnﬂf‘ﬁ@ --------------- 593

(a) PriREIR - rereasnnes P 1.7
(b) JLEL TR -- A PUPIPPPOPPNIE. 1]
(¢) BT LRE - ceerrrerer et neeneninns 902

¥ 14.3 Eﬁ%ﬁﬁﬁ*ﬁﬂ%ﬂﬂﬁﬂﬁ%%ﬁﬁ -------------- 904
El14.3.1 SAERYRSF S . TRV - Y, |
§14.3.2 ﬁﬁﬁmﬁ¢$m%ﬁ ................................ 906
§14.3.2 RERMBEDLFPIER «comvmannan g8

§14.3.4 SEWITHTES -vrererememmrmreem s 912
£2) JTHTRE +orevromtrrert it bbb e et 9§72

§ 144 ERERYEAEIHEL ccvceverii 320

1y u

PDF M AFfFH "pdfFactory” il HAEG) % www. fineprint.com.cn



http://www.fineprint.com.cn

§14.4.1 RBHEEBEH s 930
§14.4.2 AREEIL e s e 971]
(2) P4 B veeeee e eermemnsm e s b b s 932
(b)Y I {AJEAPEEER crrerrrrrernrtn e et ety 73
(o) 2 BMAIMEEE s e b s 925
(d) {HFITEERBEER - mrrnemin s e 925

§14.4.3 AR BTG TBE evvmeme e 926
§14.4.4 HFERBHHITEE e 931
§14,4.5 FAEHE R I FEFE worrveerremrnmmnninnnea, 934
§14.4.6 BRiAmBeYsi e BEHEEITHE LT e 936

§ 14.5 L I1BIF B3R TUTAE v G37
£14.5.1 Ezj]ﬂﬁ-g-f . X ¥
§14.5.2 FEIRIUTH roeerermrrmrrrrm s 941

§14.6 @wﬁ[%ﬁi ........................ e ettt 044
§14.6.1 FAEMUAIEMFAE PP EIETE ovrereerirnes 444

§14.6.7 MBUTEAEBITEEE] ~orrerorreerirmrimirsnianiin. 951
(a) ALK - R 1.
(b)) TEhER & - . £

§14.6.23 T [RIEBEIERIGER «somveertciniimi sy 955

MEZE 1 AP AR FE creveserrsentmrnsr e 959

§1 {nyiﬂifﬂﬂﬁ-gﬁﬁmﬁﬁjjﬁ .................................... G590
2 AFARBIRE SOEE RN ESE oo 26
83 BABRBHIRIR ceeeeeeeeersresins rererrraraenrniees 963
§4lMHﬁﬁ$ﬂ¢TEMﬁﬁﬁéﬁﬁ&m% ------------------ 955
§5 AT HR.. cavissnss - 1% 4
§6 HIBHD R B AT BN IR oo 968
§7  SREEEE DO an 9%0
§8 MR (Welersirass) SAMENLER G (BT
%#F) tunaa YT I I I ar2
§9 — PSR —dh TR 2R BN - resiiess 973
51{] ;};]\{ﬂmqﬁ}“jrq;;{[‘]ﬁ T T T T T i
611 fl]—- jtf? ............................................................ 975

512 gﬁ:: ﬁﬁ%jjit? L N L L N R R N s SRR L 9?9

PDF M AFfFH "pdfFactory” il HAEG) % www. fineprint.com.cn



http://www.fineprint.com.cn

it % 2
§1
%2
§3
54

Ff3% 3
§1
§2
§3

i F 4

HE % 5

Mt 6

W7
§1
§2

B % 8

M3k 9

ﬁ%,%%%‘#’ifﬂﬁﬁiﬁ# .............................. 983
T N R i % LU 71 ORI EE R PRSReD 583
W AT I BT S Bl e errrrermrermrmn 986

_Jﬁtﬁ}';,}}éljﬁflrﬁﬁ ....................................... 995
:Emﬁ}..... crnnssaramsrannnns

A F & BE - 1006
FRESECE-BRAREAAN PR N E

BREIH A TR M A (5 311D oo
JR RN’ TS ST L) b - RN
§2 EENHIRE ST E R eeeeemreeraeonsmarenresmatnanaan

%Eﬁ@;ﬁﬁ (5921) ................................. 1020

Srb ot iy 1070
T3 B e (p) e ML TR P T PO RIS PP P L L PP L PP P P PPPP PP 1022
—~ATHERBIERG 10.73) e 1028
THEFARASHEG 12.2.2) i 1030

-"i.

PDF M AFfFH "pdfFactory” il HAEG) % www. fineprint.com.cn



http://www.fineprint.com.cn

XTREF BN AR, st ITE B T2 AR
W, & 1000 E£ICSAE ERFERT. MIBELE, XERY
HEMHMBIN—F, HTFRFEaFHERmEl F—BHEn
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YGRS, BI®RATAD, XA B, 40 5 5ic &
RTINS F R AR E LR B R,

ANEEROEAKKE, BNEDE, LOFHREH X
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Presenr State of Ihseoveriec relazng to Vison, Light and Colours (2 Vols.

London, 1772); Thomas Young, A Cowrre of Lecturss on Natwral Philo-

sophy and the Mecharmical 4res (London, 1845, Vol, 1, pp. 374—383), K.

Wildle, Gaschichee dor Optrd pom Urspraag dieser Wisienschaft b anf

die yegenwdrtige Zet (2 Vols,, Berlin, 1838, 1343); Ernst Mach, The

Erinciples aof Physreal Qptice, A historical and philosephical treatiient

{First German edinon 1913, English translation 1926, reprinted by Daove

Publications, New York, 1933); E. Hoppe, Geschichre dear Opiik (Leipnig,

Weher, 19263 V.Rouchy, Sroria delle Lace (Bolognat Zanichelli, Znd. Fd.,

1932), REICHF R AR DaEwE F. T. Whittaker BRi® 4 Hisiorv o}

the Theories ol Aether ind Electricity, Veol, 1 (The Classical Theariey,

revised and enlirgsd edition 1952, Vol, I {The Madern Theories 90—

149267, 1933, publisheg by 1. Nelson and Sons, Landon and Edinburgh
A E R A E -
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SR 16 TR0 R AT R B B BT SR LA E TR R
HEE LB T HBOAFFORERN R D 58 (Empedocles,
ZYOGHT 490—430 ), R LR (Euclid, AIJLHI 300 £E)1.

EFHTFRE 78 2 b, B+ L (R, Descartes, 1596—1650)E]
L2 e — i, NAMRIFAREm bW S RS HER T X
TRAREM A BRI, NEXREE—R R, E—/
FEESRYER) A — Y RIS (A Z R R, 3 DS 6
HESFPRT XA ER W FAAR SIS R ED, HENR
FEAMFRE (Galileo Galiler, 156416420 F1°F4E T BB, AT UEH
TERHFEMREAZE, BT EET BENER KA ERE A
i i AFTEE P73 SR N T 162 19E (R #7E H(W. Snell, Snellius,
2] 1580—1626)" MG b A 165748, %L, (P. Fermat, 1601—
BMERRAEN". ZRXTEE, AR X — &R, D
e BN ERIRE B, imaEh X ERY L, HREAR
RPN, BIRTERT S ERE. XM ER AT EANE
FECAHTEUFES AN RNOER, YTHAREREK R
ASRMgiE T HRE 48,

F— TR, EERSENER, O RFHRZ A
"By, AEBEH (R, Boyle, 1627-—1691)% f4I5 (R. Hooke,
1635-—1703)” S OWII RN, M AWEIENARAERX T
FHFE—MN “HE”. BREEXMUEKLI#BIER (8. M.

1} R. Descartes, Dioperigue, Métdores [T 1637 HHRIGHF(HEELY, FTEY
“Inscours e la méthode®) | Principra Philotophice { Amstordam, 1644).
2) Snell 3BT 1626 &, BFABITRALETF I, Rf @Bt EILERnE
{hidsdfr & Yoo (Dropirique) — 50, fai B A EHH snell, BR—134E
fFEFILBETT Snell X FRXAMNEHERY,

3) ZT# Chambre —3{Edt SRR FE Genvres de Farmar (35 0, 3 5E 22
(Paris, 1821, 2, 3543,

4y The Philosophical Waorks of Robert Boyle (ubnidged by P. Shaw), Second
Ed. {Leadon, 1738Y, Vol \f, p. 7.

5) R. Hooke, Micrographia (1663, 47.
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Grimald;, 1618—1663)7 WK I, fREF PR IRMETE,
A AL EHR YRR ahRTALBE , B] TRII6 28], oA R AR R ay i
B, (R P{PERS, #uHf HAHE, a2 RPEDIREAE
7oA - ANRER, XA B SRR TE R R AMNTRY, B NS R X e
SORMBRTHIRERIEM, HE, RE&Y4E Q. Newton,
1642—17273 T1666 42 MY EET UL H =8I0 MR S B,
HH O EE— P & 5 R — N B R R R, Ear
BT A i 8. 0 AP MR IR MRiIROSBE R &
B9) 5 BT I R, (B AR T R TR T, (BB T &
FE R BB (OURRBIRIEEID), bR BRI A EEIE, L BB/ VE T4
T BT R R R 3R,

LR A R, AfRRAE N HEEEE L
BTG, 1675 F, F& (O. Roémer, 1644—1710)MAE DE MYy
AL, Z G ERE 2 AR,

FRIE PR, R I T BN LT A B R — i -
SRSAEH R, 25 ABER (C. Huygens, 1629—1695) kA 1L
WP Y, BEYEL T — MNEMEIG LN A FEG2), B
A LR B B R 2R Bk g — L T LB fE R — N
AL, B mAN LS — BRI ;X R I KR T T
Ay BB TN ERE Y E UG AR ZA B PR X A T
B, BE T I 2 R B BRI e L et R i T 12
RN RO SIS [ B R 40 87 (K. Bartholinus, 1625—1698)
T 1669 fE R, X Wl A &Rk v, RIEEREI IR L)L b, ok TFde

13 F. M. Grimaldi, PAviica-Mathess de Funnne, Coloribui,et tride {Bologna,
l{?{asj.

2) F-MAm9H] v M E SN S ER, AR —— 4 B, TR R0 —
B ETH

3) L Newton, Phl. Trams. No. 80 (Fsh. 1672), 3075,

4} Chr. Huygens, freité de fa lumidre (4 1078 S, F 1690 378 iRl
B

5) Olat Romer, Mém. de Idead. Sei. Fars, 10 (1666—1699), 573; J. de Sav
(l67a), 223
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BB, EWEEMENITED, EREREANTESR
WE—AtR: MRFEUKMOETE=ENE—FAEREE R
— AR FEER R, HEE ARSI Tk g, W e %0t
R RANILY . #RI, XX AR R AR R 1 dh
Bi%, o8 B Ml A7, X “Hom R A i s wh B,
Ak - - A e ] B MR e8G9 A0 B g ) SR AL (A
FI{EHE).

HT iR R R, o MR £ X—BEidiEnm A
A —snZ AL (A BEINRE NN TR, AR
(L. Euler, 1707—1783)%,

BI ALt g ot A s — R E R £ I, S B A1 E
W ABR, MXUIBIYE—H, 2 1801 FF4HEK (T. Young,
1773—1829) {2 N T W B H T FRECI/ERRREY, AL, BT
KA I KB REVESR AR, LT RS BB AL,

RETFIXANT G, SR (B, L. Malus, 1775—1812)° 5T
RATIEAYRIR, FE BRI, 1808 42, — K, g3 vkia
R TLER N B M 3 LA RS, R I SRR S s T,
AT QFET R RASAR R T EE. AR, L EIRH
B A IR R AT R, fiA 0 AT R I SR AR 4S T is A,

X, RS M B Hk (Pl S, Laplace, 1749—1827) I
EeB(]. Biot, 1774—1862)E 35 MNELE B . BRI HIP S4 BT B
E . fEX 1818 L BN 2 Fe B 30 S0al I, W SiX AN B AR iR
Rt ke KA R RN, DR M IMFEEST ., BA, RE

B XM HR NREE, b IRRiang, s EY, BXRTFHHS—IFF

2y L. Erders, Opuesculs parn urgnmenyt, Berlin {1746), 169,

3) Th. Young, Phl. Trems. Koy. Soc., Lopdon xcil (1802) 12, 387, Young's
Works, Vol | p. 202,

43 E. .. Malus, Noweeanw Hudl. d. 5cr., par da Soc. Philomatigue, vVol, 1
(1809}, 266, Mém. de la Soc. d” Arcudil, Vol, 2 (180%).
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BN RN R AR T T DR hER S B RV IEE
H (A J. Fresnei, 1788—1827), 11 B AR B X Me— A %)
HHRMOE—E, XERRELEZALERNRIEPFERE LR
%, ERTXERIHERARMIKEEEERERGE T
FEEMES SN, X—% &, ndEfE ST . AR LR
FRESREY, I E R EFESEEN RN — TR R EE
HU| B rE#. NILRVNEE P ERRTE, Fal4$ ARSI R
a2, I ES (8. 1. Poson, 1781 —1840) MAEE H I — 158,
R NRASHERLWIZY H— OB A, iR (D. F
Arago, 1786— 1853 LI X — i R Sl 58,

AR (1818), FEE HAHSE T HIERE) = o JC 3% 15 7R i & iy
PEEAE, X RRFERAETHER EptREEERa AR
. B ET EIRAE , (Rt 2E4N) BALRE ARE, EEE
R, RRT MU A AT EENED, X1
1w T 1851 Fgk3EEE (A, H. L. Fizeau, 1819—1896)F B W
BrghilE, FEIREMETHIR —EWss 7 iRt £ T8, T 1816
FAWRIR T RAELEHMNWEIEELNATEH, L0FE, @—
B A AT LRI TE B L R TRRIRY, 50K M B AR
BT XA, AL 1817 GE3REN T AR BE o 1y SR, HIRIE
R,

EEHErRI BRI AN eTEX, H2RATIEE—
AER R EB P I EMD, ARMEXMEEEEI TIPS, R
AR AT Rel e G35, IrLLEL AT 20 A AR B R 45 {0
{AE A0 i, B Ve B R TERR, EEEHEEE
ERZHENER LSRN ER S ST E, T B EREs H %, 1%
T Mg LA R DL AR I, R MR T R R A
He9d & A FHX S EFA IR, K AR ES TSR LA R ER e

1} A, Fresnel, den Tl Phys,, (23, 1 {15163 239 Oeneres, Vol. |, 89,
174,
2} A. Fresnel, Gewrres, Z, 261, 479,
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TREEFRAEE RSB RHENERK 2~ 1832 £.37
it &k B T HETMRAYS (W, R, Hamilton, 1805—1863 )2,
FREFIMIABETEEGE B REE R, Mkl BErigE %

s, ZIAAALiE% (. Lloyd, 1800—1881)% A% LIELT
R AT IFE,

ik EIEEE, T 1821 F AR T i &ER, MiAyX
BRI TERY. X—HEERSF % (AL L. Cauchy,
1789—1857) PR ANENIR,

FEH T M AR SN E 2 E L, SR T R M
T 5506 28y B AR R BT LR MRS ST 3, X AR D iy B
.

EERBHLESEFEREE [t FEEA T, DEER
(1. Foucauhty FIFEBRNIAMTHREF (L. Breguer)” 7E 1850FHT T
R —INEFT R E B VA LE, SE5EF 2 & 7.8
B BN TR L2 3 s B AR SRR B i 5,
X EORC S G At B 8 K AR, B Eh PRI (R IR B 5 AR B
B, WREFEFETEEERLSN, SREHEENETESFK
AR E I, 25 2R S5 T0 R, BIE B s B iR AKAE .

RS-, R LR BB AN R — S R —
D FRERE RIS 4 H R (C. Navier, 1785—1836) B4 HE
o T X NIRRT A 2 B, W T T R (AL O R, X e
W SATRNE R TR ER, B4 fTAT S BRESUARE &

LY W. R. Hamilton, Trans. Roy. trish Adcad., 17 (1833}, 1. &g Hamilton's
Mathematical Papers, adited by J. L. Synge and W. Conway {Cambri-
dize University Press, 19310, Vol, 1, p. 285%.

2) H. Lloyd, Trans. Roy. Irish Acad.. 1T (1833}, 145

1) A. Fresnel, Oesprres, 2,435,

4} A. Fresnel, Mém. de P Acad., 11 (1832), 393, Qengres, 1, 767

5} L. Feucault, Compr. Rend. Acad. Sez. Parrr, 30 {19503, 351,

6) H. Fizeau and 1. Breguet, Compt. Read. Acad. Sci. Parre, 30 (1%30),
302, TTL.

7) C. L. M. H. Navier, Mdm. de Pacad., T, 375 (F 1821 #i%7%F, F 1827
AT,
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T TAER TR, RAUERSY, £ SNEEIL LR TANHE
i Rt2E g 2, SR BRI, THRD, M (G, Green, 1793—
184137, 21 (J. MacCullagh, 1809—1847 )" fiif#L 5 (F. Neu-
mann, 1798—1893)", SX, AIREH R EMPHMEIYER
BEHMEMBSmRE, B X ERENEE, R2BETE
RAAEEEELRAREZIR, X~ BRREER BAITEITE.
Brizl, S TR E 268, BB Easpk R, FEE
ER—HEHRPE-MREEBACNEREN DR -, ERA%E
BLIES B, MR R, (H2, R MR
AR B SG0 , 2\ sk Pl A ZBHERRTE SN, R AZRIR LT B 1B, A
M, XA RN ENN R DR FHITE AR N EEE R,
AR SR AL E RS , M1 RTIR LA RhFh B 10, S E Bk 1R 1B
1R IEA LR AE, T X B R AR 8 008 S i

A BRRHBLUR B B SRS &, XM T HHRR AR E
- NP RT R UE AEEE XM H TS T A S8BT R]
L BIFIPE o T (G. G. Stokes, 1819—1903) A, 3X —
WARER] BE A T RO, BUAT R AT B DA B TTE IO M R
BN HIEE T NG B R K A, B %%%ﬁ%@%ﬁ:’
REHOIRD), BRI EMM K B NRTIE, XEIRE, A ER
2 ZRE, RARNA T G200 F BUREIE R 4 —¥) B4R
%,

[rifE b se DL AW 209 F R U1 8 — H 1y 2 Eﬁf\i“ fhi%
-y, TABE SRR RLANEIR, YRmkE g R
TR EERE &, L&%FJE#Q@JHT%K%# Eet, MO7E

1y A. L. Cauchy, Exercise de Mathdmatigties, 3 {1828), Lol
2) 5. D. Poisson, Mém.de ' dcad., Vol, 8 (1828), 623.

3} G. Green, Trams. Camb. Phil. Soc, (1838); Math. Papers, 243,

4) ). MacCullugh, PAsf. Mag. (3), 10 (1837), 42, 382, Proc. Roy. Irsh
Acad., 18 (1837).

3) F. Neumann, Apk. Berl. ahad., Mk, KI. (1835), 1.

6) ). MacCullagh, Trans. Roy., Irishk Acad., 21, Coll. Warks, Dublin (LERO),
£45.
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FAHgAd, BRAR. EEXRERR RGeS, kAR
B A2 0 IR B R, e 2 A FH .

LEAYL MM, LA R B AR TR, B
19 R EZRALEAT A E. MRl @ By 511 48
fLLAN, BT LEH, %A (W. Thomson, Lord Kelvin,
1324—1908)%, ifiRE (C. Neumann, 1832—1525)%, Hrkk Hr &F
(J. W. Strutr, Lord Rayleigh, 1842—1919)" FaE /R EFR (G, Ki-
rchhoff, 1832—1887%, 705X/ I, i 20 02 RlERTR TR, (B
SEER AR SR TE A4S AREARE,

E X R, W F S LR TR A s, R
58 (M. Faraday, 1791—1867)°" fIRIM(ETHRIN RS, X Eiy
4 (J. C. Maxwell, 1831—1879)" FRILHIEIX D SFBMNETABTA
2B RER T--H7E, EEEEN - TESRRHETTREFE
ALREnE, HiEGREEES M AR ZNENERITE SR, 28O
(. Kohlraush, 1809—1858) FUI{H (W. Weber, [804—
1891 )¢ i T X we i RE RS, A8 B 15 5 3wt B Ve (1 i L 3%
FEEEEREN, i ER . XA ENT 1888 F 52
(H. Hertz, 1857—1894)*1J B LW ATIEE., A8k, FEei
FALERID A LS TR RS REAN, ALK

1) W. Jhamson, Phl. Maog., (3), 26 (1885), 414. Bultimore Lectures {Lon-
don, 1904),

2) C. Neumann, Marh. Ana., 1 {18693, 325, Z {1870), 182.

3y J. w. Strutt, (Lord Rayleigh), Phil. Mag., (4 41 {1871), 519; 42 (1871),
a1.

4) . Kirchhoff, Berd. 45k, Phynk.. Abtelg. 2 (1876), 37; Ges.Abk. 33
Berl, fHer. (1882}, 641; Fogg. Ann. Physik. u. Chem. (2), 18 (1883),
663; tics, Abh, Nacherap. 22.

5 M. Faraday, FExperimenial Researches :n Electnicsty (London, 1839}

5} J. C. Maxwell, 4 Trewtrse on Electriesty and Magnesnsm, 2 Vols, (Oxt-

ord, 1873}
7} R. Kohlrausch and W. Weber, Pogg. Ann. Phynk n Chem. (2) 98 (1856,
10,

8) H.Hertr, Strch. Deri. Ahad. Wess., Foh, 2, 1888; Weedem. nm. 34(188%),
551y g WAL Flectrie Waeve (R )—75 (London, Maciullan, 1893), 107.
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A=A, REBABE A E AR RN S, FAl2 44
AWML SRR — A AR A, EREFEAA DR MAERR S,
S TR R AT AL RV R gy, REMRESIR TR
B R AU i, AT A BRE HER S SR HIRUMUE R e R "ty 7 AL
AL IR RPN E R AR E SR RN, A s LR
AR [,

Hod BIOE R B, ME A TS HE AR, X
TRIREBEE - DRDRRI S B MBS GBI = BRI
ME). A, EAGERIECH ST PRI R, Ak
A, R B AR B AR P RS AR B 5B IR T,

AR A MR, AL e, Hkis, SR A E T
FITHIEAR X BB R MK BB iy N R T e E -
B, RIBATH(]. Fraunhofer, 1787—1826)F1814— 1817 LB 7V
AP JEHE A S GX LS 48 75 % FI MRS B F 40 A& (R. W,
Bunsen, 1811—1899)RiZL/REFRYT 1861 IR {E IR EDX
BORE B TR AR, AR AR ESORIE N, B AHAS
MRS SRR, T IRUIRTT R RS A B E, DI XS E R
SEIRE R, R EREE GBI, BT BRI
AR, GBS A FE T ABEG — M EFE NS 6, X
JCERIUR T, —H B AR R Y E LR E SRS, mA NS
HEEHEM, HARANRAS N E FUAIFEEEER
FEI—Bar. R, XTHnMAER P4k RrghE, &«
VI IR ALV TO02E 2 E B M ps BB T A B i 05 )
BERH AR RER A VEFTERMNE, g e R bR FuBl

i) ]. Fraunhofer, Gilberts Ann., 56 (1517), 264, W. il. Wollaston {1766—
18245 T 1802 SEEE R PR 5] T 4 2L pE 28 (FPHI. Traps. Koy, Sre., London,
1802, 365), B Al NAFERA R0, TR Si R T AR
.

2) R. Bunsen and G. Kirchhotl, Elagersze; hunpan  fber Zdas donnsnspelbtetim
und die SpeRtren der Chemischen Elemente., Abk. hgl. Akad. Wiss.,
Berlin, 1861, 1863.,
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R ED A S, RIS MV A 0y —30 4, B A 2
HOG- -TIRMIE R, fE XA TR T E TR, HX
AR B B R R AT,

KTHAEFI,ATTERETHBER,LHFN T ERES
AT AR R AR R S AN R R, 020 F 85 52(M. Planck,1858—

T 1947)P T 1900 EGIHAN E T B K. BE/R (N, Bobr, 1885—

1962)V {0 R T RRIb W B BT 458, T 1913 SRR Th M §RE 7 Sk
L 0B R AR, MEXEIJFHMARELeE, Lrd
THACET J7# 1B &AW, Heisenberg ), B 8 (M. Born),#) H (P.
Jordan ) 1845 5 & (L. de Broglie), BE5E 1% (BE. Schrédinger), K0 7
(A. M. Dirac)?] KB ET 712, AT ETHS FHRERE T
EEHIATL,

FRIf, AR TR A MM S AR ZRTETHIRENE
W R EERERAE SRR, R R - nESE
BEHERPGM R ZE: —~TRNRE AR, TH TREgER
HARELEN, T —EnREmAR s, Wik “BT" e = by,
MEEsnEs » BOEER, Hrh 2 = 6,55 X 1077 R4 /8), ELHR
BEL, BATETLAU, W 2 RIS E SRR T EgE S
FIHR .

PAFENARBE S Z2HAATEHR R 6 = b» &
B PRGN, XEERFH TR A (A, Einsein,
1879—1953 ) MSBU/RIY /e, BRFERESAMIE, T 1905

1) M. Planck, Veark. 4. deutsch phys. Ges., 2, 1900, 202, 237, Anpn. d. Phy-
sthy (4) 4 (1901), 553,

2) N. Bohr, Phil.Mag., {(6), 26 (1913}, 1, 476, 857.

3) W. Heisenberg, Z. f. Phys., 33 (1925), 879; M. Born and P. Jordang
tbid., 34 (1925), 858; M. Born, W. Heiscnberg, and P. Jordan, fbid., 35
(1926}, 557; 1. de Broglie, Thése, Paris, 1924; dwn. de Physigue (10),
3 (19253}, 2Z;E. Schridinger, Ann. 4. Physk, (1), 79 (19263, 361, 489

©oend T34; BO (1426), 437; 81 (19253, 109, &% :“Collccted Papers on Wave
Mechames™ by E. Schradinger {(London and Gilasgow,Blackie, 19283; P.
A. M. Dirac, Proe. Roy. Soc. A, 109 (1925), (42; sé:d,, 110 (1926), 561,
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FECMANERE—FER FERERY. M4, E/7REN
EEETE AT EE, RIS E T
“YeF7. BB ThEOATER T MAb4 Ok T B T BT A
MAIHI—EH %, SRS REEE RN, TR
WA BRI FA AR, EX—RMET, RFRERE
BIRHrELRAVINEE, LR TR EAEE B4 ST B R T,
MAEAT A KPR, A SRR T ruiE B R9R IE 635 M U IR T
JERVHRGER & = Ay Ei), HELLEXMEFESIM, —4F
AR B B T XA E R, A TS RN BB B ARk 8
W AR LA EE T EELNFNE, SEA RN N
ERH. HPMEMEFEREMETBEURES, REER/LESRT
BT AFNRERAGRMAUEE, BEXTHFRYEE—o
2RI  BREh K R A,

BRI, BTEEF % s
MR (& L), S TREESY, KT CER S ehkeE .
ROMEH, XA RERE TR, SR, X et 1A it
icEE U A BREE,

REFGFFIRBPIEEN S %, Bk, TET
Hig—F, EES2RBERA P EAPM R, 3408
BAMSEEAIE— A%, ZAHEEF (J. Bradley, 1692—1762)"
1728 SR BN EE T 4, RIERY A S BB T
HE s shf A R EAE AR, AEEMNEAMRETIX
TS, A ER T IREA AR, R fbs a5l @ Hax A Eps
FNE LRSS HM® - =ah e il EEHEE M
W T s RS RAIEER, 1 LiEBH ST At Pl & R
BINENE S EES S, ERBRMLE EERKEN

1) A. Einstein, Ann. 4. Phvak, (4), 17 (1905), 132, 20 (1906), 199,
2) T. A, M. Dirac, Proc. Roy. Soc., A 114 {19273, 243, 710
33 ]. Bradley, PEL Troasc 3% {L728), 637.
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XA B, 2 EEH(C. Doppler, 18031853} 51 9R T B &Y
B EL S BB I, A T — N F R EE, AP E S
FE, HERMMERDAESEZ HANERELCRE R, AEE
HESH il Set R EHIHA— MK, HRLHE M
MBEE THEAVERSE, MR E R ERESH
wohtk, AT, e R — i i s S i AR S,
FEEEEMNZEEZE (H. A Loremz, 1853—1928) g, MR
BN RV L RENLUR " RN BN EE, HHE
BRI AN T —— B TR LERES B R Re R, MgkliE
W, TREERIEEREETUMMAE R EHEEE, HH— %
15, 5 A3 IR (1893) BranEnI sl R# o] LA X4~ B DU R,
BE.HTAREI (A. A Michelson, 1832—1931)-F3FI¥ F{H H]
AREE TLFMENDEIE, ZRPETHOTFE: ‘B
B EORA AR, MEREREREHRFEE. ZIMTHH
o REIEATT 1905 AR S LR T, XA
RIEALFIN M SN R BB ERN, BEATNRFTER/LE
TSI AN R R PR, SRR — kR AT i X
MR, i EE-E R TLE R A 5 DB R e A
S, XAMPMNARTE RO ER TS, T
'R SR FER L HA PRESRES T REE.E
NEM RS, R FADtRE)FEs N E BRI, 08,

1y Chr. Doppler, Abkh. Kangl. bGim. Geselsch, 2 (1842), 448, Pogg. Ann.
a8 (18473, 1.

2) H. &, larentz, Versuch eimer Theoree der eslectrischen und opiischen
Erschernungen tn bewepten Karpern (Leiden, Fo ). Brll 1895, reprinted,
by “1eubner, Leipzig, 1%00).

3) Ao AL Michelsun, Amer. Jonr. Ser. (33, 22 (1881), 20; A. A, Michelson
and E. W. Morlev, dneer. fore. Scel $3), 34 (L487), 433, PR Mug. 24
C1887), 449,

43 A, Finstein, dma. 4. Phyak (4), 17 {1905), 80l

33 A, Einstoin. Fhys., Berl sars. (19130, 778, 799, %31, 44, dan. 4. Phy-
gk, (4} 49 {1916), To
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$—Z& HEGNEARAME
§1.1 B B %

§1.1.1 EE=HEHE

fezsiEl TR T A AR A e SR 25 18 2 By —
mEY. BT RE, E R B 2R, 4RI R
SRIED,

S A R A R T R [ A R xR
T, LB D MEAE M.

K 10 R SR () B R R TS A 5 R e

1
curlH-iﬁﬂzl—ﬂf, (1)
¢ c
curlE-l——l—Bs[}, (2)
¢

SRS T RN EHEE . R A AT R A HERME

Iy T B, (SR, BRI Ef HREELAHRE, TiK D0 8
TR SR EN. AT BRI, HFRSED TR DY T LN
IR, FE R A B R T

AR B AR (1)—) T2Emid. —HamytFRiRdEak
%), 5 B B—MERHNEXFRFTCE2FTHE), & DI H, 5 fs
s T RTRSE ) o 6 7.7 R CRO RS AT B 10 20D, M SR T FRRIM - 7R,
T ife Mofe s—A - 25, E, BfuD, H MW REEAE YN -4 6- 28
(R RS HRB)LITER, NEFRELL LRERE. HAFFriorRa
58 TRUL I (SORAYREN, FULBIEIRR--HRE (D, H)
IR FoENRN . ShIT R 1R H TR B A RS, YR
2 i, Bl Bk —~ KA et A
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BRI ER YL E e 2 AT e S,
EATAE R TN hrE < R

div £ = 4za, (3)
div B =10, (4)
TR QGEDEEEREEE o MEXFHE, FHiE (4) F'IL:LLFE%
EAFEEE HRR.
M (1) AR E] (H A div curl = 0)
divi—= — +du D,
4x
FIA (3) &, HRD
% 4 givi=o. (5)
9

= R B 1] B TR AR S — T, (R0 A sk £ — 25
KB (5 )R 7 R 4 T By 5 s B BT 4 55

d E .
— | pnde + g8 =0, (6
drEr J )

AP A AR R XERRENEN S, B PR
THENER, n{URBAIMNAIER, XA HREBKRE . KRAN

(2R PSRN
o= | oo 7)
Wit hn, HEE R M TR R REA
7 =\i-nas. (8)

IRFTAE BRSNS, T R RE RN (= 0),
BATHG RSN, P AR AR R, (B7e b i
(j= 0), WEITHHRREN, L5, 5% E SN ENH

1) BB RBATH SR, a R (E, D, J, 1 )RS S 1T, BN E (H
By Lbagnfrit, FE (D ) hrwE o BRI R PRy 1y
ZHOEEE SRR, T 3107 B/ B e dEneEl s 1.2),

-141
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w, BECE R b (B RIADRHH SR, 24 T T W Rl
TP SR R AT F BRI N, 7R LA R S R P 1
k. RN AR TESE SRR X R, DL ik R
BEYh. IR, Rl it OB B FE Y Dl — 1
e RGBT R RE R — M RE .

§1.1.2 $RHAE

ERBEFIE(D—WESETENMNEAXEE.H.B.DR
ZIERIE AL, BREMSEO RN R/ A -REHE R,
BB I R T AN X R RN, BIESYIRTESER

lllll

REE), WEfIET SN nrERY:

J=oE, (9)
D= cE, {10)
B = .H, (11)

N o MR, e, e FROGA R BRCEI AR A 30), 1 MU BREE S,

TR MR RB TR, o 7= 0 CRERMI, o A1
/NR BT LR s SR 0K ATIE B9 T B 3 X R B P Y B9 B U i
T, EBREREN &, LR ER PRI E, DS T
BHE FEEK, «BraSEmEEYESmRA. KM, B
FER oy Ay ph el (Rl , B SR AR AN I S A A
BT B ),

o NE AT DL RS AT R A S R B IR, BT S

) SER B—MIERYREEN TR, ERERPe=D/F fip = B/HEFH MR,
MAERAZED - ERNE - H Sz T hEn aayEe s, fisas
LA .

2) Ehimi, MEEFELENYXAR, mEdRhR. FR.RIO028TM
I EHRMPIPE RIS LT SAaER T, REFLM oF 54,05
FE—TIERE S ov, v B pEir, o B S EE(ELE30).
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TS M e e e XoE, ASHYRIM SR
R EFETL #R0 1 82T AP N B R o >
i1 BR Y IEREYS R (s, 5, B L1 o << 1 MR AR (G st
i, &K,

WAIHFIEZE, PRI RN R R R
Wks, WimE RS RMEREN—SFRET 1% R
i B 3 BLIRY.

TEEZERT, o, e fi o SRR ARG MECE; A, EEM
TT%ZE-F,Hﬂﬁ’ﬂéﬁ‘]’t*ﬁf&ﬁﬂﬁtfﬁiﬁﬁ'ﬁﬁ. Wi, R HE TS
o R A, R TR T g AR E T SN B
Ef, e EZEFrAnEExX. H, EFgski i
A HSRAIYINR , A0ER VB T, BRI B gy ig thik e THE
Hid 5 B imARRE TS S a0HE, it AR EY RN
SRHEI I 5. 6 620 A b BB o R RS TR OB T s b
fR. B, MTAETAEHENERNm KR, WHEANEDE
=,

BB, AT AR SRR L AR BN E S,
W), X FMIRMEGE A, eilfed g A REIETE (o =
0), AASRERHEEXRENLS 1.1,4) Wi ki@, A
T X ERIBMITBAEEHDTFOEE, SLEREER
g EE -+ i P e,

Ly B{eBRE DRGE FERERE RO TAEZERTY: P. A, Fra.
nken, A. H, Hill, . W. Peters and G. Weinrich, Phys. Rev. Let,, T
(1961), U8, FAMBE X SR RBNELT, BEMWETE, 5 sy
FIRBEE TAEE S L J.A. Armistrong, N. Blocmbergen, I Duouing
andd P. 8. Perhan, Phys. Fep., 127 (19625, 1918; N. Blemmbergen and
P. 8. Pershan, rbid, 128 (1962), 606,

TR A R E B, T N. Bloembergen, Nonfrnear Optics
{MNew York, W. A. Bemamin, [nc., 1963) Rt P. 5. Pershan, Progreic in
Opsecs. Volo 3, ed, E. Wolf {Amsterdan, North Holland teblishing Co.
mpany and New York, ]. Wiley and Sons, 1963}, p. 83, X UlLP. A. Fra.
nken and ). F. Ward, Rew. Mpd, Phys., 33 (1963), 23,
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$1.1.3 ZTEMLNSFHRE

i F AR RAEN XM AR RIR R, B AERAY
BELGIOE & A1 e RFAEMES LA ZELRN. AR, At d.,4
W REIEEERTE - TR REaSENER, X, 2L
e, Rl E, H, BfuD if

Ry

AR B AN A, o R 5 e m
KB N R, TR(E s, o
RS S X P 2 ---—-F ¥,
BENBIRAGE DR R [ oA m_ T

.
LM — g

ERINEHNEEE T, EXMIEEN, & 7o B R%E, R
ARSI EAR T X BRMSREREFE r A g, EX
A IS RN PA TR IR AE (e, L 7 (8 2R Sl o
LN 54, W 5.4, {R AFETRNIALE , 64, W 64, AR T K
fll, /] TROBR B HT BN AR RR A —FEE L), AAEE
TEREAN B RIe e #85] DUR AR S0y, Frl A1 eT e
£ 10T R B R P S B [EIAE AR IR divB Ty, s (4) R8I

‘dideV=XB-ndS=0; (12)

FANIWEEARLE &0, n 2P e shmse,
R ABAMRIEHEE 6.4, 70 64, 1R/ FLLSTCLIA A BTE 64, 71
a4, Ly BO R B i #, TR (12) =PI F K
. B®-nsd, + BY . nsd, + BT =0, (13)
W BFE RIS b a0, W B e g ok, FB AR 0 5Tk
SN TR, A IR AR, XMESMARES  HmE
mPRIFOL R,

B1.1 BmDEaEsEaRAGNES

(B®-n, + B? . nyysd =0, (14)
oA BRILERM TIOBIRE R, R e FROBK, WBFE LG
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lﬁjﬁﬁ 2 a.mﬂ M == "Ry, It == M;, EH (14) itfg‘fu

(Bm B(l)) _— D (15)
W@ﬁﬂ.?@ﬁ@@%ﬁ%i%$%%$§@

{L R D el IalsE r s b, R mREHEFE, X
s m—I. BL{Erh (3) iR B (12) Afmig 2l

jdiv D deSD- na'.s:am[p dv (16}

I 64, o4, IM—iBEEE , B W REAIR, UBEE

ETRLEAR., RARATRAELEEE o DBSRABERLEE
o, sHIREN IO

E&ngpd'[/‘-:{ﬁ dA, (17)
FAVEE R IE AFRT L R S s, BRERE I RE X

lim EJ'R?V—'E dA (18)

h—=1

R ER 64 TOEE o6 GIHECE E 8/, W (16) 440 H
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.
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Bl
P=p. + p,, (51)

* 133«

PDF M AFfFH "pdfFactory” il HAEG) % www. fineprint.com.cn



http://www.fineprint.com.cn

o
.=k, p,=ak, (52)
P B MLEE, JLEME, -FLRIARUTHERE . ETSER
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H, = L curl Pt — Ry/c)
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A p(OMFEE | MERTHRE, R, = v, — v, TEMF curl
B 1 AMERTHILER 2, v, 2, RBEM.
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IhT § 2.3 BB R, # 0 EEE ) AR T2, X
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SR s E-K R ERAR, R EHArshEs, EEE AKX,
I A Z AT, RO EEI AT (4) KZBHN—TEEN—
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SZ curl curl Q(r' YG(R Y4V’
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1) P. I Ewald (Dissertation, Miunchen, 1912): Awa, 4. Physik, 49 (1918),
i,
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) , (38)
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TRA (37), U]
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J= "’%UQU 5 j % (E =+ 1 cos Br) o RalR—nx SIHﬁrderl{y’. (39)

AETOEFLRIIE A M—PHEXEMHRARE s, H

nsin 0, = sin ¢, (40)
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&M% (', y) ERPERR AT, BRI IRGEREH

BT, EXEEET, THATHAR(BEREEREE, I
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Aot e e g sin (¢ + 8,) _ (& X Q)ettr  (48)
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R3S TR A LETA r AR5~ ME S, H
5 = g, (49)
- |
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SEiTArE. LR A fost » T Rl & IEZZ, i s R s fH
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* 147 «

PDF M AFfFH "pdfFactory” il HAEG) % www. fineprint.com.cn



http://www.fineprint.com.cn
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ENEATRARNRE s = MR EE &, HETEA
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d SIJ[Q gy’ “ av’}ds 2n cosf;sin G, Qe g
(58)
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1 sin{f, — 0, sin (8; — 8,)
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HE] LG E R AR R, R SR R E 2 (n &
BEEA 1), B REIEKIFE Z2H SRR AR . E
EFT LR, e X ME I N e S AR B R F TR AN, FILVB EDE
TR —Z0a Ul ANEMN, MRS HEEEMmE, ZF
M RR A S EE SR X IR KN
HWR, EEARDHR), RAARLBOEHN LR A el 5.

feotzedr, AlLIAZEE g, RIHEMYT 40— 0 fRERTE S A X —
533, BEFAILAEDEES, AKX MRS ERT St ERE L
AL FEMES RRE, B, e WLIAESBE—EmdhE:
OREDFEH. NkENRBEAFLLXES 2, RER—MERE]
AREMYEE, IEEMXERERERE LA RANTFH. BEF
RSHEFDEEE#— TR, RO/ FEERIFR
ARFMTY). (2B RS Egta R I, A KT, MEREE] M
AR, MeRAREm SGES M EE R, R XihEARERE
rL,MmARREF —MRGRE, ANEHR —-RYIREMER, KA
Tiaddsl MR REXFNEELNES, KNRFEKAHE
4, R, ARZXARENN SR B AR T U 2, 3015k

1) $TIURMERE RER, & FAZETAFAR: M. Herzberger, Strable-
noptik (Berlin, Springer, 1931) 179y Z. Instrumentenkunde, 52 (1932),
429433, 483—493, 534—342, Q. Carathéodory, Geometriic e Optek{ Ber.

lin, Springer, 1937) 1 E. Mach, The Principles of Physical Optics A4 His.
torical and Philosophical Treatment (First German cdition, 1913, English

Translation: London, Methuen, 1926¢ reprinted hy LDover Publications,
New York, 1933},
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B LU SR M o2 B W, SIBABENEIR REBEN, S
M BT E BT IR . AT, I R iR K el L ARg AU
FRAR O, WA FLEY R/ iR AR B T, X, B 1TRLE, —
FR/ANBIFLI G E DN EIRMAY e i —— 648, MEDEELLD, Jo48
BHEREES AT —REE, HIAEATKER], b
A5 Bt R — MBIRE, R B e &ry a8k,

RIJEHER, UMEKRDN, Br—BERTEERa4HE
A, i BAE LRI B A P, AR A B R Ly
il T HEERNR e, FRERR L FhIRH &,
A, B — AL H B — MR (BB S EE) b, S s
R—FEHERT—FBHEE, 0 RRSOTAL R 443
RO Bt SR E ] DL A AN 0 TR 3 8 T,

LTRSS ERE, MR RS/, Bt S & AR iy
T 225 B R 1, D R G R RR 1%, I I A RSB B
MRdE, MERITREEY L, — 0 HERE B HEARES1IA
72, MR HAE N B & TR E .

§3.1.1 ERFENES
AR B & MRYE IR S SR b — A — B R E

1) F A0 WRBRTHEEHE—4A, REREFREEHAN, L G. Kirch.
hotf, Vorleiungen & Math. Phys., 2 (Mathematische Optik), (Leipzig,
Teubner, 18491), p. 33. 3 |{, B. B. Baker and E. T. Copson, The Mathe-
matrcal Theory of Huygens' Principle (Oxford, Clarendon Press, 2nd
edition, 1930}, p. 79, J0 A. Sommerleld, Optrics (New York, Academic
Press, 1934), § 35, .

) BRESRAT Debre WML, HETBILMLENE £ HF (2R S BE
(1563) 7T Ao O RFRAAMAIGRIBDBE Zh BT W, W A. Somimerfeld and
J- Runge, Ann. d. Physk, 35 (1911}, 289, g MiTHERaRES ( 64 R iAE
SR WITTFFITE: W. lgnatowsky. Trame. State Opr. Instriste
(Perrogrady, 1 (19149), 1II; V. A. Fock, :51d., 3 (1924), 3; 8. M. Rytov,
Compt. Rend. (Doklady) dcad, Sci. URSS, 18 {1938), 263; N. Arley, Det.
Kgl. Danske Videns Selsk., 22 (1945), No. 8; F. G. Friedlander, Proe.
Cambr. Phil. Soc., 43 (1947), 2R4; K. Suchy, Ann. 4. Physk., 11 (1932},
113, vbrd., 12 {15537, 423, and 1did., 13 {19537, 178, K. 5. Ingarden ard
Al Krazywicki, deta Phys. Polonica, 14 (1933}, 235.

s 150 -

PDF M AFfFH "pdfFactory” il HAEG) % www. fineprint.com.cn



http://www.fineprint.com.cn

JIE;(r, ) iE.;.(r)e ﬂﬂ:: } 3
(r, 1) = H(r)e ™,
Kb E, f) H, AR EFHE R, FH R § 1.4.3 R0
FE, b 2R R E NN ES.

ExREE MH BHERRERENERFFHFEE, ZAT
BERORA 1L100)—(4) SREEH], 7RG SRR MR
B (j=p=10), XEHEE

cud H, -+ ke, = 0, (2)
curl &, — ik pHl, = 0, (3)
diveE, = 0, (4)
divuH, =0, (5)

RPFETYRERR D = E, B=uH, HAFE, k= o/
¢ = /iy, b REEWK, L
i EBRATEE, ETHE v = Ver RIMEHN, 4
SRR EA AR s RN RSN, LEARN
Eu — eBI'kur:(-l'r), Hﬂ == hf"kaﬂ(l‘r}’ (ﬁ)
Kete A BHK, —BEEXE. HTHEZSMN—(EE)LHE
Wi, Mg (B S 2.2)
E,= e, H = hetv, (7)
P RIEMBTOES. XEeRARTER KR, BAANBIR
FRRBIERIE T G > L), PR EARERESHEH L, XK
i ke 2.
X BETARA |, 2R B A TRIR £ 0 46 BUHIK , B v B 1
TR AT F0k A F A e
E,=e(r)c®?n  H = h(r)etrt (&)
Hhor () 4R, R B LA, T () M AG) R HE
RIS A R, ST~ B TR, DL (8) A R
FiilER e, RITTi5%] e, R I/ 09— R AT, PR EEN, &

1y R FECH A TN EA iR, EH¥ e MARELZTN., KR 514
(75) &K, R EET e NI A M &7 T ER R IRAI &
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AR A BRI X X R RERS LR, X
PMHENREER e, A TX.
FRERAAMREESR,#H (8) X,157
curt F, = (curl b + ikgrads” X A)e™”, (9)
div uH, = (udiv B + h - gradp + ikph » grad& e, (10)
curlE, R div ¢ E, YRR G350 Bk, (2)—06G) AR

grads” ><J'1+Ee=——£1—cur]ﬁ, {(11)
4]
prads” Xe—;:h=-—%curle, (12}
n
e grads” = — I_l (e - gradlog & + dive), (13)
k. grads” = — _1 (h - gradlog p + divh), (14)

BAVE ko IR AREIGE, B, REHFRAL Uik %
BUE TSR, T LT B S s 1, XN & RN

grad & X h + ce =0, (1ta)
prad?” X e — ph =0, (12a}
e rad & =0, (13a)
h-grads” =0, (14a)

BATATDLRERE (11a) J1(122)3%, N1 grado” FrIEX Pk
FEE (130 R (14a)R. (M2 FLEFER e, ABUEH
RILDE cpy ba om0 U PIET SN REEE SR, HAEHAE
— B St (AT AR), XLy FBEAAEER M
(11a)R(122) R 2 e 58 A, BIRTEEEEBIXANRAE. BlI(12a) -
B hRA (11a), 8%

;1; [(e - grad&” Ygrad & —e(grad & )|+ ee=0,

P E-IAE (1320) MAE,mH T e N AL, A HBALA
(prad & ) = »%, (15a)
B, i
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(%5") + %) + (3‘5”) = (xyy,2),  (15b)
BT AE n = Vep (RERIE, B WMKER", T(5h)
ARG BRIUDERNREFE. i
F(r) = FxK

TR A LA e T AL (T T,

X, EUYREA-ROEAR S RARS RN, HE
T B A G RRRES KRN RS T ERED. N,
FORIBFIRA S 12 W FHHEGIR, B~ FHIE, BE

xS
K(e,.‘-’f,n)—l——i; Lie,& ,n, p) + (i_L)jM(e,s,p) =0, (16)
i

K(e, o ,n) = {n* — (grads” )'le
Lie.&” ,n,u) = {grads” - gradlog u — V25 e
— 2le - gradlog n jgrad &
— 2{grad&” - gradle,
M(e,&,n) = curle X gradlog gz — Ve
— grad(e - gradlog €),
B, B RBRAS L2 th HEGEs R (6), BBRIA A
PRI B A RS, FB E f1 Hy ¢ F1 —p R BN
R FFEREAE X ) G E

i) f2eg (eikonal} 3P 4 (A B seado = %) £ H. Bruns F 1895 4
SIAKD, MEMEREEXGEY (B 179 W), 44 £ACEE 1%
X EEFEH,

2) REAFRBTERERES 1.2+ Ef HOXmHE G) MOWSERS #, T
HESRES T SRR 2 BRI RE ST, R0, 75 LEsds, %
{1 IR0 B R Sy 4, i R T IS AR (R0 7 R IR ), IS 6 IR, X
PR R A TR L RS RIS,

AT, BRFEMRE S TES Iﬂd.r = 0 f B - TR B MR, 7

T A R R ol — TR VR YR (R L 83, 3. 2 fol R ),
33 LUG, SRR Z BN IR R L g,
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K(.’l gﬂﬂ)—f— TL(!I af #H, E)'{'*(—‘%FM(h, Hos S)-‘n
(17}

b B AN, B IRNEZ—RE 2, Efi K =0,
BRAMBEFRE. FEEIEES, (16) 1 (17) #1/(4) 69
~~RIAtHRE AR,

LR, EF S ERERE T , R ENZEE S £ f0 H 5

RRIEN L R AT
E,= %7 e ¢Re? A (18)
ST =T
A e R AU B fr B bR, i A & AT L LG 2 A B
TRERAAMEIE,

$3.1.2 RBIMLAXRFNEETE

EH (), LLBH § 1.4 19 (54) %0 (55) ATLRAGE, REHRE
FIREHE & FE N TRIE M () T () A

(ary = —— e - &%, (w,) = " R R*, (19)
162 162
S50 (11a) F1 (12a) 8 Ealay e* f1 A, 185)]
(o, = (wm>=~i—;—~[e, R* grad 5”1, (20)

HESFRR L ZHR. B, UL FOSE RN, GED

1) ZBENBE, 8RBT - TLEOEEEAE . ERERET, A, Y8H
BT EREY, BETN LEAEE RHEN S — A T L B R BT, X
B, e LA SRS R IR R

2) XMHARIANERETER Luncburg FITH, WH B AEE Y
{B. K. Luncburg, Propugation af Electromagnetic Weees {mimrpographad
lecture notes, New York University, 1947 —15%48) - IR0 M. Kline, Comm,
Pure und Appl. Marh., 4 {1931), 225; ibid., & (1933}, 393 Ju W. Uraun-
beck, 7. Nuaterforsch., 6 (1931, 472, M. Kline 75 1. W. Kay <« i
RRILA A —- G0 BB TR (M. Kline and 1. W. Kay, £le-
ctromagnetic Yheory and Geometrical Opticii{New York, [nterscience Pub.
Yishers, {19651].
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FERITEHE T BE RO ] SE B8 1.

llllllllllllllll

BEEIER BRI EIES{E R H (8) A § 1.4(52) KEF|
8 =L Fe x k),

I

RIF (122), R
(8§ = B_"..{(e - @*Ygrad” —(e - grads)e™},

T
JE—TRHC13)AR M AE, #BTET—TALL (w> FTHEA 19 ER
B0t RN en = »F fRALEIT

(S5 == 2—2 Cordgrad &7 (213

A () = (o), 1 2{w,) RBFBEREEINEEYE <) (R
() = (o) + Covgy), BN, ITERFE, (grads”)/n B—H

fLRR . 1ZN 8,
_grads” _ Tgrad&”
| * n |grads” |’ (22)
MQDFHE, s EEVEEBEEXREY F ML, B, S c/n = v,
W (21) 25 K%
(8 = v{w)s, (23)

.........................
iiiiiiiii
lllllllllll

ﬂaée,ﬁﬁjﬁfwei@épég%w@nm&&fﬁﬁ = BRIE

S g -

F=8

3.1 HFRA na = grads BT NEAR
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ZHER. RIHEENAER—SHEM#LE, CH8)7 L4
SPHEHNEREATHAAERSY, Re() R HHLAP
FIGIE KR, HENIENE « RYREL, W dr/ds = s, MIGERT

B ERA
ﬂ£=grad5f’, (24)
ds
M (13a) FT C142) FIDLB N, AR BRRERES —AELLE
T H.

ORI T RARBAE LIS G HEmER. BEAs -t
FREE 7 = WA o + 4 = FER(K3.1), TR

4y’ _dr | grado’ =n, (25)

ds ds

Ik, XD Bibi 2RO TE EREE Y o St PR, fl5 v
RRIEEL. .

LKW CBR | nde, SEBUM X 1 45 C OB
B, BBHESRRGRE P P AR KL

LPPy] = [ nds =5 (P,) — (P, (26)
RIE BB, VR B I EDLEEE = o/n IESEEN [/

i

C
nds = — ds == ¢dz,
v

A dr REEBRRIERITHIEHE 4 Fﬁ%ﬁ'ﬂﬂﬁi‘ﬁj. Eﬂ}lt
[PP,] = cr‘dx (27)
$ﬁj{ .........
AR E 7 AT E XA EIEA BN R s i, K

1y s GUER T &RAREEE. RECHEZRNEET, EEMARE
B RN S NN EREN R, BB EREN.
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e (23) L8

f= {8 = elw>, (28)
MEETHEER§ L4GIYAH
div(ig) == 0, (29)

ATHHAZPNRARNEN, BIJVEX—EHERS(r) = (a2
— W) LR 45, BT RN AR — 2,
RBEFLET S — W &) = o RMERNE G IE 4 45, (B
3.2). MAEEARE 29) WP RS HER, 53

jfs-pa'3= 0, C30) .

3.2 L eEniEE By

y REEERmYIMNES, AF
iE 45, +, g-p=1,
= 48, |, &= —1,
TEHAMEL, s-» =0,
(Ao (30X 4624
[,d8, = 1,dS,, (31)
LR L Sy RUANAR 45, F1 dS, RROIREE. HEFTIL, 148 ¥ — 1 aask
BRI ERL WS, YR EES, XHEEEa
AR AR A, BEE 45, DL 48, B8 R R dithaag
SR AR (UL 3.3), i R, B0 Ry 22k Pk 4B, | B,C, iy =&
R (BEW S 401, W
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B 3.3 H&ELABETAMAEYNEREETEET

A,B, = Rd8, B.C,= Ridd,
R d0fadP B 4B, F1 B¢, R HilRd L 00 1k A
A,
dS, = A4,B, X B,C, = R,R\d0d ¢ (32)
FAE, YT 48, (B 45, X R R mE h S — 4 g
WA ), B
dS, = A,B, X B,C, = R,R\d0d ¢, (33)
P! R4S, R4S, ZERIEE KIS, Y
R,=R, +1i, Ry= R+ 1,
R
I,  dS,_ RR, _ R R,
7. 4S, R, (R + DR +D
MAOAOC 45, M 48, A R 2HER LR K, (31) R iR
B, X— S0 viES, RETXmoE S RET/ANE T, S
FANEICEY R SRR R B AR, Tn/aR X s N IR Rt
fan.
R i, Ry, M (34) 4L A4
I, _ RR
i, P

(343

(35)
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XA AT T 1R 4R Y B A1 N R = 2L
B FRE RS 2 H B8 1/ RR I N i = Hrh R (R
%:HHE%S). (34) fi%“ﬁ FLER AR LA — Jﬁﬁ’ﬁ%fﬁ%—w_ﬂﬁ’

lllllllllllllll

iiiiiiiiiiii

—*&é%"‘ﬁk, ,Jlf ELE[ileﬂ & Ezkﬁ, Mﬁﬁﬁ?@ﬁ[ﬂﬁﬁsb. iZ\CH‘*J:
R, = R\, R, = R, RITRERCGEAE TR RELER

..-}lr.-
I = I'ﬁ_ﬁ (35)
R}

PRI — RS, 6 IRIER—BER (HBMEREAN).
B SH—A 8N, AR ARBEERICENE R 24,
120 (22) 115 8 AR A (29), HP)AHE % divey = udive + v - grada,
divg rad = 9%, IS E|

LVES/’P—FgradE/’ . grada{- = {,
n 7
RN TG K

VIS t-grad & - gradl«:)gi = {, (37)
n

Bl ELLIRIISIATRY

D orads” - grad, (38)
87
Rt v RANBE, TREEE LS EOLE. TG RTE
5]
i) I
d—rlogm = g,
eI TR, 1% 2]
] = pe—fwiem ]
B (38), (15) F1(25) AR 4
4 1 _1
dT Gred o dF . ds, (39)

o FREL BB —FJes BILEM A 2t T
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" =7 4 ==
Lm0 m o[ (40)
Il iy iy

Wk L SR A 3v. 5 i it

§3.1.3 RIBXEOESR

BIIDSAT, LMK RN, EMFER™ AR
Y93 R B 77 R B AR, XA R 58 2 Fl RARERE &7 K
BE, o MRALE T (15) o, TLEJESE, R C NEE
183, BRI A R R (R R R &R, E R A TR
RIS, RaiEl, mIREFURBEER. 2B B ILRE, T8
R T 595, Bos T AR R Mt X AT S LR DR R E R, AT
BAERNCRIRRE ZA, sihBEAT. 4, JRGmA
MBI Sk TE, Xt B4 f/LDERERNEEmAT X,
LUBIH X “RIERR" e 1 A GBS UM ESRBEBER.
REEHRE S MR (16)—017) Jifi,

R e BREE, K=0, A2k B8R (4, EE/)H)
B, (16 R Q17) WA AR AW LI, Eilt, EX—E 0T, &
BRENEREIXRAL = 0 HER., RHEERM G8) AP
SIABIETE 6/07, W5 L = 045k

Oe i(fﬂgﬂ-al—ﬂﬁ)e + (e - gradlog n }grad&” =0, (41)
Br 2 Ot
@.é. 1 l(viy_ﬁjﬂgﬂi) h + (h-pradlogn)grad? =0, (42)
or 2 or

XES TR OIRESE IR, IR e T A BELENE

f£. TEEISFHRBEX LN BN ITRERL, Xkt
RegE XX F RIS RIS EEF T #E.

1) M. Kline ®Z9CH, B (1) AR - AXEMEE R E X2
Bar®EM,L M. Kline, Comm. Pure and Appl. Marhs., 14 (15617, 473.
Kline B0 RAR (34) WSS EN HRRS . F0 M. Kline and I,
W. Kay, FRlectromagnetic Theory and Geometrical Optics (New York,
Interscience Publishers, 1565%, P. 184,
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Le™ R (410 3, R 8 5 B R LY B4, i 8

£l
N2 o* 1o Dlogp . e =
P (e - )+(T?.Q” 3, )e e Q, (43)
I FAE S diviy = wdive + vgradu, b RN AGIFIGIE 23
mr
V*S"—Ql—cg—&mv’y—gradg" » gradlog pt = ,u,ﬂiv(—l- grad.g‘”)_
8r )
(44)
IR B (43) B, BAX R EEEF A e - e* 7tk
HIFe:
(e . e:)2 _ f—.‘[; pdw(“zradg)d-z I .Jﬂ-— dn(ugrzd?)ds. (45}
(e-e )1
IR,
(h- B, _ -["fEan(leis)a
TR e I . (46)
HR, BERESA TR
u=——-e——-—, v=—-i-—- (47)
Ve et NI
;:rd‘ﬁ*ﬁﬂ’]j{{t T A7) fUA (41), BF]
Ou Olog(e-e*) , oo, Ologu
ot 7 2 ot FrEE A ot ]
+ (& « gradlog n)grads” = 0,
D AR s R
(=), = (=22 i e (450)

(3 WGk

ai [‘Ing( £ —;* )] = —viy,

HEEE—RERF, W EH (52) FL b, (SORBEFDEERRD(40)
Hﬁ%“ﬁﬁﬂéﬁ,ﬁﬁjﬁn%u

r—-< > =3 b (e &%)

MFRI T AL sp = n® {{A (20), Eﬂf%;’e‘ﬂ (43a).
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FESHIEIR (3) AT, 45R

du __ nif,“_ == — (o - pradlog n jgrad$”, (48)
dv ds

A4,
av _ ﬂii_l = —(v - gradlog n )grad &, (49)
dt ds

EEETRAG w v AR L RB R B, B, Tl
SIS (n = RO, (48) Tl (49) ALK du/ds = dv/is = o,
RIS u v E SRR R

BGRAHES , R R S S PEER S, o —
ne - v, 3t e h, o Bl o TRRRH, AR K~ L — M = o,
PRI 3. TR B TS 0 , 87 B s LA 0 R0 46 TR 4.

§3.14 #ORLARENEREH

BIL SRR REN TR R ey, XL EEE—
TR E—ERHSE, B— MR TR —ANEARNIER
TH £,

TP, R B RN BIX DGR, BT & #4008, JRl
EERWE, BF—ENEE, XMGHEETLUE R R
X —HEOARBIER T HR, BEEIGHEFES P Ers
BE, 6 2B B R F GG B BT P A b —— R i

E=>E,, H=>\H, (50)

L) MABKLEBRILMERT, XA IO (M H—-1TEERE. MARM%
B AR ERR LB 58], B A 7
di = nds = nV dr* + dy* 3 dz* °
I JLAT S 2540 =4 T3 22 ) R 89 48948, I A (48D Fn(49) FTLLIFNT , o v =
FELGHEAREENESRERTHE LeviCivin PARNEL L), &
N, F. Bortolotti, Rend. R, Ace, Nax. Linc., Ga, 4 (19267, 552; R. K. Lune-
burg, Mathematical Vheory o} Optrcr (mimeographed lecture notes, Prown

University, Providence, R, 1., 1944, p, 55—59; printed version published
by University of Califormia Press, Berkeley and Los Angeles, 1984, p.
51-—53); M. Kline and 1. W. Kay, Elecrromagnevic Theory and Geome-
trecal Optics (New York, Interscicnce Publishers, 1965), p. 180—183,
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SKE, X Hm>\
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L

e
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SE, X Hy + SE, % Ep|. (51)

[

4oy " i

VPSSR, B TE (51) Y1 IR S BOX ISR
RAR FHHERATE), i

1Py =S| E, x Hy| = 3ol 62

A S, REL PR ENREIECE., HrRIIARqE
K ie A %ET AR AGOFRME 1IN, GEEiRA 2
fATFEEN G B )R A L SRR,

%8S RS —RENLREXEN - Eay— /R ar.
BRI 65 BE—RRE, BAHENDPLHERER - TH
IR A 4 50 (1 3.4), WRRAREEEXTRAR B,
W=l A% S, w74, (52) AR Bk

1Py = D 1<Sp) = D 1,. (53)

P TR T
LT AR
ol b A

%7
K 3.4 T PR T IL A SR R R AR

BATTLLAATOLE(R FOINB Bz X, UERENE
ABESNREEBAS S E G 4RE, XN, 807000 5Tk
ALH /N QLSRR AR, XN, (SDRMH) 1(P) 5 60

=L
I(P) = Bsg2,
i fr BRI P I T oT 68 B R AR B (Ui El i)
5F = B§2ss. (54)
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XD ALY B ERETEN, BIMEERERRE.

MAERNLLNE LRI IFDCENEREE, £HSERY
B, 3ATeE i (1D, (12) WA ABI A DA, HE . e
M |grade? | X =ZAERGRERE L EH,WETEE, REEEE
AWK B RNIZIRPY, e M A BEAA N e f1 R BARNNEE,
AR ZRE RSB, QXN RAEEEEHMK, flnfEAE iR
bR ABERZ K, (R A X R A 3R EE B b 1R, TG e 1 A B 4L
WBRA, ZEREIAERIRER AP AT (Fidn, fEEA
X, 0§ 8.8), [RIFE A UFRER/ LI LA BEIE RIS R I kR,

ERSFEREXE eMANGEFER, RITSBESHE
BEIE, HH 1 |M(e,e,p)| f1 4,]MCA, 1, &) 43It |Le,
& on, 1) LA, S, n, ) UNMB D | XBEANIR N e F0 A H
— B, 1 LR ERE BT R eSS i bR R, Xk
40 o B, G AC AL I BT 3T,

SRR R ERAN(8 R —2m kI, K8 E
RELRY, #A00, AEREESME R, XERARRITFTEE S
I, B e Fr SRR, ZREEMN TN S, eSS BB
ABEe N (Fldn, BAEHEE), XEBARNBEREER, WE
PRI PRI A, B2 8eFEBETR&E IR
.

B, BATEERN, UM EREX R FHAX—
BL.WZNEBTA-BRRXUR P FERE. AXFERAE,
2 LR A IR F X R B/ D 8FIFh, B b, R T A

1} J. B. Keller [J. Appl. Phys., 28(1957), 426; X Calculns of Variations and
thi Application, ed. L. M. Graves {New York, McGraw-Hill, 1938), 27]
AR bl , S ORI IR AU DUME, Mo o w148 B ) — SR S A LA DM AT, 5 o
SHEILIESBANAEr . X —Bi03 A THA KRS, SH AR
BIPBRSHEE. & -SRHERER - ESNESZEETE, FBEES
B ILT R AR T A TS e, X TREDNEER A, 2T 5
g EEs J. B, Keller, Frans. fust. Radio Eng., A.P.—4 (1936), 312,
J-B. Keller. R. M. Lewts and B. [L Seckler, J. Appé. Phys., 28 (1957),
370, #FEL M. Klive and. 1| W, Kay, foc. it
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£ BRI RN, S Ye SRt ERE A BRI R #— 1R

§3.2 &R

§ 3.2.1 RHEHIRITE

W E AT R T OV LT 7 (v,y,2) = HERNLR
ek, FHHERMER, ik r 2—FB LREAEZANAERE,
s SEME T HEENE A SRR YRR E R R, T

L S (1)

ds
XA FHTLF AR HasE e sk, BERUXAHEREL RSN B—
A iR T B R B SR T 1) MBS,
(1) % s #7%Rs, B E

g dar ) d
@ = d”
. # ” o (gra )
— 4r prad(grad ”)
ds
= L grad & - grad(grad &) H1))
H
- grad| ( grads” ¥
2n

= L prad 2, (3§ 31(15))
2n

Gl
4 ar y - rad »
E’(”—d‘:)—g d =, (2)
HR SRR AHA TR, WIS, R - —
WEL W (2) A
dir
£ =y,
ds?
v 145 =
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A

r=sa+ b, (3)
a A b BEHET, (DRE—DRRTEIER, KEHREERR
TREHRI = b A WIERIRET. PADPES
NIRRT, BAR BRI Rt
B, BHEREN IR, RIS EE & ST SR UL R T &

SEIFEES OB r,
n = n(r), (4)
bR BB R ST LR RE A, an T ER A B S R R A
&,
B r X [2(r)s] JEEREIE, 1T
f:(rXﬂs)=%Xﬂ8+rx—§;~(ﬂ8)_ {5)

(R dr/ds = 8, TAHLE-IANE., BMHRT (D a[Ekr X
grad =, {HfH (4),

g'fﬂdﬂﬁl'if“

>
T dr

A (5) RALE ZIHhAFE, Hit :

r X ns = %L, (6)
EAXRNEWSE, AR MEE LR, &R F R
— 3 b, HH BRI, :

nrsin ¢ = TEL, (7)
Ahe 2RI r DGR L r AL (LA 3.5), A
A rsin o CEMRAFNZVENEERENH 4, (D XI5 1E

nd = HEK, (8)

A BN A (Rouguer) AR, ERIEN 248 £ faz)
2 FEARN—D A ERL TR E s fi sh&sFiE ) R 5.
AIRBIRM PR F R B FRARN, EOEE—TER
LU, iR (r,0) B — Y TRk IR AT, AN L RS P g
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B 3.5 BREMFRE TR AR BR AR ed = RHER.

B PSRN & B A LD
ASK &

Jro (%)

AR Y (10)
dg c

e I—EH, Hit, RmAERERBEETEAISRAT
B

sin ¢ =

i (70 /(8),

¥ ar
A =c (11)
| 7=
T LT 1A et I, — %%%M@%%Eﬁ%ﬁ%
=_{s_#_1_p’ (12)
s P

BHIARN 1/ 0 BRIEZFEM AR » BE D ERELRL R
EHA.
B (2) f1(12) =TRLBE]

nK = grad ﬁ—ﬁs_ (13}

ds

.................

1) #im, 0L R. Courant, Dsfferential und integral Caleulas, Voli 1 {Glasgow,
Elackie, Znd edition, 1943}, p. 263.
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b K s (13) IR A (12) &, W] 5[ B 4]
7.4 Z-i-mll*gradlogn_ (143

A p QEER, BN R R LRI R LR, 7 HRE A
B, BRG 2R i fy S &R i i —34 (B 3.6).

&8> n

3.6 R R LRSI

§3.22 WHERAEHER

BT T— HRE, Jr iR » LA, ARG 142
rHg e E DI H R AR E A8 IR 1 4 7 N 87,
SLI3 M aSe r XTHREEIRSES N ARESE. &
AIEREARE (J. Runge) FRHY COLATSISCHRD), A5 EIMIRIER
B 5 IE AN R RITS.

(1) FHHAFE corl grad = 0 HJLABF], K& ne=ndr/ds
CEN RSB X R

curl n8 = 0, {(1%)
KRSLLIP—F, BRMNA—IEEABREE 7, EXIZER
H, ey o Mln iET SGESH M ENR T3NSR EAEI1%E
T ﬁﬂﬁiﬁfq{ﬁ ﬁﬁ,?ﬁﬁlm—ﬁkﬂfﬁiﬁﬁ, Q“ﬂ POy PO —iA
PAT T, PP 000, SEEETT(E 7). Wb {RFEMEER
R ELAIRER, IR A ARSI, B ARICE e, 1
A

-

X(curl ng) + ba?Sz} ng - dr = 0, (16)
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3.7 FRERNEH ERNESR

BRIABSG AR P0.0P. RIS $ 11(23) AR
SR EERRIR, &SE 6t — 0, HHTBE
n; X (8 — ms) =0, (17)

A n, EREGEAL L, HE—RARAE_HE. 7)) R
595, AR e ST YL A RS, BT B,
{15 N=ns — ms, EETRE.

% 6,401 6, AR AN LRI HNE SR ERL nu R
I 3.84), 1 (17) 138

ny{m,, X 5 = mm; X s), (18)
'nﬂ‘ nﬂu
ns/ 1Na
)
Ny 3y
Fa :
&, v
1
B 3.8(a) FHEeER B 3.8(b) ReERER
A

?”;Si]laz = ﬂlﬁin 61 (19)

llllllllllllllllll

+ 165 »

PDF M AFfFH "pdfFactory” il HAEG) % www. fineprint.com.cn



http://www.fineprint.com.cn

AT ETRATEAES | ST FHE X — KR G i i 5. AR
TR ARG R IR EE RS A R HE L, XD
1343 BT T B B T IR T — 0 R 59T, B SR /R (2, —
0), M —PERME, T b A SRR TR R B LA
H A BEIR KA.

1§ 1.5 FRERROONS I — 4%, RATE RRAE A ) — D
O (R EIBIE — R, & (18) R (19) ey ny = o, (LA
3.8b), L5RIGH], KR NARAEANE L, HE sin6, — sin 6,5 Rk

G, =n—0, (20
BEMAERAGE T R 4.

§3.2.3 RLEHTHEMNERHYE

HAMERRET, IGETHNALRENEHEXRS
(15),Rf
curl ng = 0, (21)
A SHMEE AR RHE A SRS &mrRE 5 H
h, » EWELEfG (21) KA
curl 8 = 0, (22)
IS BN RVEERF, KRBT HA—-15» ERAUXRENK
FIE. HQLRBETR, curl ne=ncurl sX{grad n)Xa B, H
s BT, BT 2. B, AT S R R, AR
e ZI B |
g -curl 8§ =1, (23)
—TRZAK, WRETCHSHBWIBE S =ER AR — 1]
A—&iEEd, KB AL IMEEERT, aREEE—IEE,
S A T AR, ST LR 03 AR s 1 R A A R
Bk, BHR 2 DAHEIC, R EILAL 2O %, A1
CRAEZN, EELRFEE (AN 2) P, HEThEEES
fEJH.
R R IR AD R E AR, NikR 2 W E LD (23)Fu(22)
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34 BB AR B AR Rk B I BT HAE 2 B0,

IERIER—EREE (P .y, 3) = W) LA
BAARE v, 0. W FRET EE— N 0, ), BICDHE—%
B4R S AR, SRR o MR T O BT AHER . W T X
2 b P BB ARR, W r STEERAHT (u, ») F1 QL PIH]
IR < RORERL (B 3.9).

RICER
L5

B 3. RTHRHRCHET

25 IBERTT. PR AR B &gl , BRI o iy, ) &
W (u + du, v+ de) )i, FEEEIPAFISE L EFAE A%
TR S DR ACAT T R R T X R A R IR ). X
B R R AR AL B AR — RN LRE &

r(u, vy s)=r(u-+du, v+ dv, s + ds), (24>
¥ (24) KB, B85
r.du -+ r,dy 4 8ds = 0, (25)

K re 7, 8 u, v DR, 8 QY ER, r..r. RisNiZ
A=AHERE, XRAWR, ZZAXENRFZERAE,

[r,,r,, 8] =0, (263

FERTEWS—RERER (x, o) L, R APDEERTHE (26) 1,

Ry s HEPBH., BrZsm RSN, WA 8= dr/ds, I

(26) 2 s B 3m — L RFE, BAIEIR, YRCEELRTHE, r &

lllllllllllll

1) s+ ehsesi T, |2 iR e, C. E. Weatherburn, Differential Geone-
try of Three Dimensions (Cambridge University Press), Vol, [ (1¥27),
Chapter X; Vol. [F (1930), Chapter XIIIL
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MR w R o ST ET AR, R S0 4 — /B, 26D
RN, FOUIEE 7O, TSUEUREGE, STE— s
GRS A SREMY, AE EEN AN IR EEE.

RN TG EEFARH DRRRILS, SR, JRRTH
HE T R § 4.6 IRBOLBEIEL A BRIHE,

§3.3 JLfEEfs e R e B

ARSI SRR AT XER RS A LR
o e DAY — S S R,

§33.1 NRBHOESTER

SR EIR » R BIERER. &5 3.2016)REIME—
B, SE—TTEREER corl ns B85 BRIBISY, JEN B IR FEST IR
£, Hi 7 5 51 |

ng - dr =190, {1}
RAPRSFEREOAS RS . (1) RECHR R AR

iiiiii

llllll

riml < dr (2)

PL

& B S R AT, Ml c M HERRENEA S
YRy F il e R, (0 B0, ARS8 C,
Tnc, B C A irstim T WAsEs (FE3i0), HERHET
LR -4 CHE TR AR, 4080 %8 &
C. KM C,K BBAr (1) 5%, M afEm, & RE 4

B — 2 BE R R, N E TN BAETE Les Méthodes Nouveiles de ia
Mécanique Céleste, 3 (Puaris, Gauthier-Villars, 189%). # [, FE. Cartan,
Lecons sur des (nvariants Integrauz (Parts, Herroana, 1922). 75 B4 45 54
R 1, HH(63),
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Cy

g fiz

B 5.0 SEEIRSE R ERIN
W B RS AESRTES

I nlm-dr+] rz;sz-dr—!m[ {ns — ms) - dr =10 (3)
A [ .4

2

BRI IRS AR, RAKRITHER, RE N=mns —ns,
K PH-SAMEETET, &4 ) RN (DK,

§3.3.2 #OER

PO E A MR RE, X RN &
LR AT AT (TS P A P, 2R 0

ri nds (4)

...........................

FEEX IR EN— DN, e AT & (B RE—F) 4
Bid, Pl AR P BE, ERGERRAE BRSNS
LA X R T X R A

MR X — BB AT — A, RIS e RR ik —F
e MHS B E TR, MR AR, IR Bt A

1} @4 3.1027) =,
r’ nds =€ [ " du,
r, B,
A e L E A R R R,

iiiiii
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Fh 2 (R TP 2k T T U 45809 [ B T B R — N RS

HEHI R IR, BATR—ICARH, ML T M PP, B
YEBE P, Py IAE-—HENAR € AT A (8 311D, HEtHag A
S 4B TE L HLERCDEPFT ) SR C 182 T 0, R 0,, 59048 C 484
F 0. F1 0. M5h,i% 01 B4 0.0, 5id 0, MTBA LR T 10

B 3.1 R EEER

MNANZME 00,0 WANEBHE R XARLE

(n8 - dr)g o + (n8 + dripy — (nds)g g = 0, (5)

AR B RE S P]A]
(ns « dr)ge, < (nds)o o,
BE. BT s B B0 dr R L BT
(n8 - dr)po =0,
Y& 01, 03 R 01, 0 20 B " HEPETE RIS RE A, # S 3.1(25)
CIE:
(nds)g gt = (nds)p g,

1) BERIRS BAETENSS, BB | i @e) & ok, 4T,
IXFNER S L BB A HFR (A L) ). ERABRE TR RS
HEES 3.2(2) I, InfaF 1411 FRiE.

C. Carathéodory (HLATS|ICEE) N ERIE, TRTERADT - HEIE A,
H, ERSEM AR RS R EEMAHEERSEN. RE, BhaE
RS TR R ERCREA R L, §103,
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¥ EFZARAG), BE
(nds)p 5, <= (nds)oo,, (6)
2R R.5

L nds << L nds, (>

FREHRAEY C Big—H s fl dr W EEPE AN RS LB
E‘:ﬁ??kl:b&ﬁﬂé,’%j‘%—*%dzﬁj’ﬁﬁ. (X —t5dn D AR, B A
BESRPE—HSES HE RN, HIECRDEEKE
INTLEE R R, X R T R,

RESED, SAHE ENFEN BRI ERERTEA
PR, B, EHORRF—A SR P 2P ER KT
PEAERDEER (A 3.12), XIG— R R AWREERI HiEX
£8 PP, FEA R BER— D S U, TR B PMP; A RE
WM A PR Bk avih & FBLEL, R T REAE—T8/D. —#%&
R, Y RURP R R E B 2R A R B BT 3 R S S, B
PR L T AR EE (REkm) &, AR P 3R
SRR E ML & P, MBEXAE D PRydti G, BG4

M
e A M e il o S A A A

B 3.13 R | xifie e s — S g )G B i LRy i g

e 175 «

PDF M AFfFH "pdfFactory” il HAEG) % www. fineprint.com.cn



http://www.fineprint.com.cn

PP, IR BEER D, Py 20T POAT P ZIA], B P HD P, A 2RAE
fRgE [E. A, ®—AREENETRE (H3.13), WA K
iy St R B R RE RAR (PO (P HIRIRR) 281, )t
ZREARGHR/IMER. MBS EEEAER R P Rk, H&
PPP; HL R KA TR P ABP FOLERE,

§33.3 S5 (Malus) fit ¥ (Dupin) ERN—BEHXRER

BT ARATENEEX AT & (x, 3, 2)=FBHMIERZHNE,
S MZERETFE § 3.1015) AR, SILAEZN S TUERIAH
FrR B ESHN, XIS E T EER /N, Al E
I B, fE AR E R /U G2, REARERDEREX LR ER

B, REF, JEERR S X HEE A Sudsﬂﬁi%ﬁ:’iﬁﬁ“]ﬁhéﬁ. X Fh

FR T LJUAE SR AT e & B S TERE R R,

R FEASTAEE, WAXMMFERERHYFRS
ENGCIE 5 wAl ISELY VIS 3 A P IR bie o7 ki bevoulr S WA kel R
VIR - A0 HREENELARETERERT. BH
AR SRR A Y | R AL N B PRl s h 2 I,
BARTHAME., AT ABFBXBELAICFEIE, RIOTZF/LY
R 7. 2) ZBOREE L PRI KRB RSB R UL X BRIIA
RAERA, Al WA HERE B S A0 IR e LRE 3 R B rp i

B 3-14 GRkfLFERER

T R TR, RERIRR TR C. Carathéodory (LT L.
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FEEEANLAER.

ZRBLIERTA—HEE: mREMNMES -1 LR
B BHTS SR B AN, RSB
HE. AXROCHEME— MR, EALSREZ G ATORES
XN - FHNBAZEACH, 1808 /E, I B iEIR, ER ML
By C S BT M R L IS R e — B AT R
SEEE PEIH IR —TE 4T, &k, #F (1816), ZF#HF (Que
relet, 1825)&]?%){@([ D. Gergonne, 1825)?{?}4‘7% VERROEE R

iiiiiiii

iiiiiiiiiiiiiiiiii

?ﬂqﬂ] &ﬁﬁ&ﬁ%ﬁ@ﬂﬁ%ﬂﬁﬁﬁﬁﬂﬁ@?. (Ao L3] <
WU T 24 5 4 3R & 20, T np (B 3.14), IR () B
A—REBESCHRERT 7 28RS,

B S B —REPOK—ERHE (EFE), 4, F0r 2%
—ERP AR S S TR, Hik 4, BIFSL 4 L
F—r. AR A4 ABFIEER ES—A B, WP SEEIIFH
HES—R 0, R QSN HeE LE— & B, 4 B,
B OB FIEET 4, 5 4, 19008

[4,P4,] = [Bingl. (8)
= By GREMFEE S, EERETA AL B, B, 5L HR—ithw
Sz, BUTESRAEWAS 590E2K 0 B, T EH T3X —HhTH.

HHAR B H R AR A BIHE BRER AP4,B.0B A, 5H

j nd£+[ ﬂl'dl"}"[ rm’.f+j ng«dr =0 (9)
A4 A8 2,08, 5,4

I3

1) E. Malus, Optique Dioptrique, J. Feole polyiechn. , T (1808}, 1—44, 84—
129 ¥ L HF¥ike o [“Uraité d'optique™, Mém. Présent. a UInstitut pardi-
vers saeants, 2 (1811), 214—302]. AT OM-H T GBS ZHHLIEN
B @b T, o] IS B s 7 10 R VLA P ) [Mathemancal Papers
of Sir Willizm Rowan Humilton, 1 (Geometrical Optics), edited by A.
W. Conway and J. L. Synge (Cambridge University Press, 19317, p. 463],

2) 1. Levi-Civita Rend. K. Acc. Nas. Line,, 9 (19007}, 237 BI T FAME
Bl -l A AT w LS R T ek SR iR
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i (8),

Idfd,ﬁd5'+ jmga,ﬂdi:: 0, (10)
b R S, AR E s KRR S, B, i
LJna*dr':U, (11)
BT (9) 04k % -
[“ ns - dr =0, (12)

BAEFAR S, ERAHABFART. XAFY S NE BT
ir @ IE s - dr = 0N AEETEE, RIERFHNS RN ES, E
22 BT, RIF SRR, R SHE R AT Sk
S 4 YU,

BT [A4P4) = [B.OB,1, BFLL, 7EREIT R0 E R

iiiiiiiiiii

EHTORFF LI IR K IR, WX —
%%Ef&iﬁﬁ&kfﬁﬂiﬁiﬁ%ﬁ ol R fiskEkar, HEH A §3.1026)
AV RIE Y B HE R T f eSS g m R aADeeE . xb
AU SHRIEE; BERE, —RERITRE, RS K
el RS TRIFRITIER, B8 ERHE JLaXEM
H)AMET “IEZET” (IR 1),

B—EXRNTEEELHEE R, XM ERNME: g

%ﬁﬁ"]ﬁ”@mffﬁﬁﬂ:x "“”’Uf:fakfﬁi ?&kﬁﬁ?ﬁ?&ﬂzﬁ EF' LRE

..........................

iiiiiiiiiiiiiiiiiiiiiii

i%ﬁéﬁ‘i_t%“jﬁi# Tﬁ”@ﬁ’ﬁ P EE R, F?Tleﬁ Hﬂ%ﬁ%i
El@?f"ﬁ@ﬂ%. AR R R R, fERIN B R M IR 2N T
B, ATRRNIE, BRAL IR B S /N, — 5 5 R
BENEEEEBFER ML 2, RARTEEER-EE
BRI HE R AR hEBECLS 8.2), 7RI N BX B
Bigryak AR

1) Teaitd d= la Lumidre (Teyden, 16%0% d S. P. Thempson 8 0 (Ira-
attse on Light, London, Macmillan & Ce., 19#12).
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' FUME FEEFERRLJLTIER
§4.1 MAEENGRETE R R |

76§ 3.1 MEAKE, EIUICSEUMER, ek -
IR BRI S (ORLE, HASL () HE 31 R KT B
C15), BTl i A~ e B HHr ST SRR n () DL Y B9 AR Rk
SEMET.

WA FE B 7 () T — S 5 o WD R, H) il
BT A I ST DR T 1R B A B Ity — R AU B 1 0
SR T, BARTAREIEE, T IR AU R
51, BOR A SRR HARETE B (L T R B B TS 7
ot — Mt TR L, W W45 B YT — R T o T

1 W I B R LR M RSO , W (B IR A5 4]
9 A — KRR 5O

ik

1) W. R. Hamilton, Trars. Roy. Irich Aead., IB{1EIY), 6Y; :Bid., 16 (1830),
1; 2bad., 16 {18313, ¥3; sbsd., 17 (1837}, 1, HHIT The Mathematcal
Papers of Sir W. R. Hamilion, Vol. 1 {(Geomatrical (ptice), edited by A,
W. Conway and J. L. Synge {Cambridge University Fress, 1931),

P EMLUG, Bruns MTHIFIO I —ERMA B, B2 ARE. [H.
Bruns, «A4bk. Kgl. Suchi. Ges. Wiss., math-phys, KI., 21 (1855%,323], %
L33 AR, MR T2R0EE HEXERERT. BHFEFICHE
EERERAIER,

J- L. Syunge g4 .¥, Geomerrtcal Oprice {(Cambridge University Press,
1937), B—A Ty T iEema AT . RS TEA Bruns @3 T4F
2B ABRLEII T, W F. Klein, Z, Marh. Phys., 46 (1901), 376, #
Ger, Math, Abh., 2 (192, 603, C. Carathéedory, Geometrische Optid
(Berlin, Springer, 19377, p. 1, 1k M. Herzberger 11 J. L. Synge 21
B =k g, J- Opt. Soc. Amer.,2? (193773, 75, 133, 138,
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$4.11 HSBTEREY

1% (205 905 20) T Cuy 31y 20} P BUE B R P BSHOAAR, 2
PDl—ERRREABIREI SR, AESHTAYT (B,
TR AR T AR H S O, — R, R 2 e — &
HROCEROHFHRBRD/FE, NERE, ERFARBEAET —FHA

iiiiiiiiiii

RV (PR, 1RNIX S AFRRIER,

V{x, Yo, %03 X1y ¥1,8,) = } nds, (1)

I

B2 B K N A I R A R,

B 41 cURRAIE R HOE SR s

B (1) #1§ 3.1026) NG HL,

V(xo, Yo %03 %15 Y15 210 ={(21, ¥15 20— (0, Y0a 20), (2)
AR S XN St PR PO AT ENE—XC £ i
RECARIBI, —AE P HIAOEBERT RN —#ORERY] . BHit,
A § 310245 5, E2RNP ABEBXRLF TR R s M s,
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ﬁﬂ;ﬁ o, 8 Fin T I%j]ﬁﬁ QPliﬁ@riﬂ&H’J%fﬁ, (X,Y:.Z)ﬁ] (Xu Y.,

0) SrAE Q s Py FASARRR L, BARE § 4107 AL ELRIE 5.2, WE
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BRI, BARSES—PEEEX, IERE r, r W16, — 0 §1E.
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B — ok 05 T R ATR (10020, X FRII T2 3 | RS AR ME (R BT 4847
FHAREE, XGPFEPRVERQX—HLEFE., FHitEA

D) BRREEEREMNESEN - HHAARNERIE,CETXSE,T 1. L.
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University Press, 1954); RIRHMEFR SR, MERSEEFROTR, L
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ARt e =
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SOCER R A MY, X
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bt e}
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=
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BB A EHE £ R .
R RS 7.2(16) 2, X 7.25 PETAE: BHAES
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Z2nd edition, 19323, p. 388.
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B ER AR E AT B R AN B B (8) AEFHA
B2, I R R A R &, SRR AR R AR R o)
i
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ZEH
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P

Al 7.24 R NS R

T n AR T B, BB BRI HE. A MIERE
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NC = CN; = kcos(', (22)
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EMAT R P A 0 HHRLBERA, LIBFEHE, H
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(BRARRIRATEA RS AIRE RSN, WIAHE cos6” AT E
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AR WY EEFEE RS 8w X R RS R
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BENPFTES, FRRTHUOE 73000, KR T ER A
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WE7E 8 SR, il B , B S B RI7E L TR A B S |
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ERZL, WHEET BEXMH TR ERREHETEDR
Yoz G AR, AERE T WERRH (N. P L), &EHE
SEHIE H A Y, HEE A 7.310) BOR. 336 f—ANE
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b T id 4 S EGRERENFENN, P AR (B 7.35(b)),
AU A R (53) A RAL.

AR B R T AR S, mE R AR e — R T i
MM, We[4 (53)FNH n=n" =1, 4P ~ osin8, Bl
OPA ~=/2, PLEMIHER—E, BLOS, HBER, XBS ES
BRI A R ROE 7.36),

Bl 7.36 o5 SBY a4 o 19 07 R B R LR 81 BE )

W S EBRE, UEHTH AHNETTNOA X 5 s4 F 79,
Wo|ifne ko535 T3, HAM (52) XUBEF, 4P 5p
BRIELE, XK, P MR- AN S T (B 7.37) fl
(53) AMKARN AN = osin 0, BLLREXEHR EPESEE TR

SCERFIEEIER Y 4
_ AN — 4P 'l — n* a
any = ON (n*z — i sin? @ )t nb. (54)
WX 0 =0/, ~0,FFUETFEARET, TELHESENET
RELFES,

UERNTZR P AHIERE A JAE 7.35(a)a] 41, % P 5

L) ARBHEAN(87.5.2) XRMFER~ B2,
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B 7.37 L4%BFEEFTENBHUNESE

ek A,
ALY =n'(AB 4+ BC) + n(CP — AP), (55)
FIA (43) /i (44) 2, Y e BN & ANEKEIR /2 B,
4B + BC = 2psingcosa IZ_J_B_TS (56)
cos (0 — 2a) cos
A
A = ptana (57

B A SHRE, FAEXEMRNRIIME TR ¢ NRFX
TR, . (43)—(47) &3k

—2psin asin (5 — %) sin (& — a)

CP — AP ==
cas%cos(ﬁ' — 2¢)
- __thsinf}f:inﬂl. (58)
cos ()

He. B (55). (56), (58) ® (48) 3, 5l

AG ~ 2n'kcosE, (59}
i P A AR S = 4
8~ ﬂfﬂ'.&cnsﬂ’ == j”—k'\/?x” — n? sin*f (60)
0 0

FARRE R LGER, £/ 7.35(0) pyigdd, R P SREAN,
LR R BAA R, BB — RN ERAEMNK AL
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ZZRE ket IR (60) F § 7.2(16) 50,2

:zn’ﬁma*i-;ﬂ=mln, prom=m 0, 1,2, e (61a)
Fr, P AaRE BRI, imS
dnheost £ M=o mly. mom ey o T e (61h)
2 2° 27 2

Ff, P RSRIE SN, B, EERTEER, ¢ HEBRNESREE

PRy, Mo BT T A% R,

EI5.BRATRES,CEOM S | BEIZ KM AT EH
INP HAEERIR LEE, A .
i, R AR ¥
P A, REEXRLEN.JGFE RN , 5
TR HAEA s AN PO
W W, W Aot R R, \ N ”
(B 7.38). W, REE B T N R
REEAULTE AS L P A, X el N
BP SR P ERIRE T e S0
RER, Hit, Jr’
R, — 8P, = 5S4 + AP_(62) 7
w, ~RAZRE. £%E o
BEZFHBERANIER E57.28 AUrEOEETETES
B fEC ENEE, ikt M 5T 0 i S ig ey Bl oo

PR TF BC B EM §4.6 0945 Q1) A, £ § 4.6 BOFF

CBFN, S a=a,n=a, r, =00, §,=0—d, 6, =68 — la,
di’ = CP, " = CF', g § +.6(21) =K,
CP _ n' cas’ (' — 20)

CP neot (6 — )" (63)

LB H RS, BROAT 4B R P G, B P EPES
PRV ROE 4 0055, tiEhoheT 45 M P,
al-is ii%: ?ZE § 45(21) ﬁ(}ﬂ g = TI’, m =7, F, = O, Gy =0,
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6, ~ 6, dyt' = AP, " = AP,),
APy ncostf (64

AP n cos?8”
Hi, w, e X mAnmiiEERL R, X
R, = 8P, =84 + AP,, (65)
1 (64) KRR AP = 4B + BC + ¢cP, EXh

ap, = 280 4p L BC + CP): (66)
n' cos® @

BRI H (63) &,

AP, = ncusﬁ,4B+BC)+cos 3 cos? (6" — EG)C‘P (67)
C n cost & cos® cost (6 — )

R HN S v ey

n cos® &

AP, ~ (48 + BC) + CP

n cos’ @

- r;:cos'*f!, .2k AP - zﬁsinﬂfin_ﬁj_‘ (68)
n cos’ @ cos (7 cosf?
BT ERRINGE) FG8), M 362), (65) /1 (68) F AT
EEE%
R, — R, ~ 24 (ifﬂsjgr — gin Bsin 9'), (69)

cosB “m' cos? O /
RERDTERL#ES w, AT TR EREMEERBEERTR
. XNPAFI R § 4.6022) SUEMAE § 4.6020) A HM (63) H
(64) FHHAE MK

i
. T = 70
P n AP n' (70)

REEE, EEETEIHENERA, W, 5 w, iR Ee >
#
R,— R, ~ .__2.;’,,’_(_”—’ — sinﬁsinﬁ')_ (71

- 11

ERECIAEAREN, (33) M 42) REF. RN EELE sS4
IR Y BAEE VAR R/ 20| Ry — R, , Wj P A5 T L EEE )
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BAERE., H7E, Y 0 R KBEE 2/2 B, (69) T (71D X ATLLE
A A K EEE K RTH R/ R, ~ 1, ZEXRLT, A AKE, )6

A PR PR
6~ i\j MRiR, m\/ b (2
R, Y 2n|R, — R, 2n| R, — R;i
FolE, EIEAMMKIL, (69) T (71) X4 R, — R, ~ 2in/a’,
A (72) A% L
L fior
‘2;?; Vo os (73)

T —A Mz A, MR A= 001 R, n =~ 1, dy =
SS00 #, 3% (73) RAAM e ~ 2°, DR, AEFHRET B
T/ 178 Bt TS Rl 60 {84 4 = 1 BR, Mg (73) =,
e #934 12305r, XFE, CMRITERHEEE T2
Y, 2 BRI, DUESR LR /N Y R SRS 5 7T I AR

§7.54 BARHINTEN

7E §7.5.1 F0 §7.5.2 W E IR H R R IE Rl 2 (Al X 1%,
HBEFEHRLESRIN, XL HABRAER; M —HEER
B SR = A X BT, Bl X - A X B O E RS &L
ATRTRASE 40 IF, KR B AT T T O 1 5ER.

X ENEE AR Sl 739 For. M s s 3kmot,
EVITVYRERED Y K i .o LORKEALEENWE
. XFAEAHMERSE MM, FREMEE D, ZEXBE R
e, AAMEETE . M, 2BEEH, i M, £k —4t44
L. RETHREBRESEENDEED BE). &M, RENITE
EEE TURI A D B B hiEd =%k, Hikz T, @M, Z5
RN HOC Rk, ZFATREGERAHEESRE, AT H

1) A. A. Michelsen, Asmer. J. Ser. {33, 22 (1881), 120; pPhd. Mag. (5). 13
{1882), 236.
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F17.39 EREHTHN

B R AR Bk 25 DA M, IR —HNME I C, BIOH B
BB D 4R Fi LR E -5 D P4,

MR M ENRBRIR, IS B P, 4R SIILP B
o LOES, M, HER S, FOAR SLKLP B o LHIR
B M, LHR Y, B HREAS. Bk, SIRIAY, EEHN
BT B FERE AL S0 S AT M, R A M 2 (R 2 < B
P, (BELK BT M —AMAREAL ¢, BBT o LARMS
MR ST 2, & IR TR 88 o YRR,

MM, R MG BT, BB AR A R AR BTN, 3
HEBEEmn. B115 §7.5.1 b SEA s 280,
ETXERA SRS FUBRES HFHAT §7.205) R, W
REE M TR M), WA AR, Ry R
LS M, 5 ML E S, GRS 4k, SRR R T
G, TKIFGLF MBI M, B0 RO FERNG, 3 M, R M) SIS
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3L, (AAH AR R — A/ [ B I, IR R S e B B R L E
B R . B M, R M [AJEE R 8N X R AL S BB LR
G0, NIRRT TEENEFEER, A, ME M, M ERN
AN, A& ST N AR I, DU AR SR A fIry
AL, ABAH P LB s IX ISR By w] I T B, i SR S e 2l
I (A BE e — _

AR M, M, ZVT AR, JUSE Tz -tERE
Am - ko B RIS B A am FRIf R, BEIWNIN , ArEE
it 202y 1/20 J7, 2, £ LR T AEEER. J. Kennedy)?
T RN T o 2 — PRI AL,

S M, M RIBRA A ERN, IBRXEREEE. &
RESTHEANNRAEERN ~ 2288, Wk (¢ ==,
WEXERNPRFEERN, EERT M5 MR,

BE |m| = % S € S SR TR — R s 78 TSR, X — 78

BEFUA—BRALBOEEN - &S RAARS B E,
MR RCERESE AR 2 i R IR 48— Bk, Xt
B W A,

bR 1% AAEE MIIRY B & (8 7.5.5) LISk, ERFHTH
KB ECEmik, H2ENWETH, XERVERHEIMY FEfE
T FACZAESEEE: GERE -3 E (Morley) Pl A BB 5L
¥ BRAZEMFIE RIS DR ERAEEE ISR
PR SHERETHE. AR50, BITAT R EEE— 158,
AABITVPUESBLEVEY, fARNBAITEMFEZAT
%, NATEMZE, AHEHFE G 7.7) F T EEENME, J5
B it i 4Ra0 07 i h B EHERO T BT RN, (B TS

1) R. J. Keancdy, Proc. Nat. dead. Scr., 12 (1926), 621.

2} K. K. Illingworth, Phys. Rer. (2), 30 (1927), 692,

3) A. A, Michelson and E. W. Morley, Phl. Mag. (5), 24 {18877}, 44s.

4} A. A. Michelson and ). R, Benoit, Trae. et Mem. nt. Bur. Poids ez Mes.,
11 (i§93), L.
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RS FEEEE G ABETE SR E TR R, BT
BAEE (87.5.8) 3 EikF R,

$7.55 FHFR (Twyman)- 4 (Green) FHEXfFRTFTHF R

MBAFTHIMN B RARESOTE S M, SREETH
ORIIERES L, MRS L BT (L R R ] 75— B L
BOERES L MASR, X EERFLTERTHOGELE R
R SCR R e T (B 7.40). B w, B M, REEEA
By— AP FEE, W, 2 M, REBCEBS W RS b
s FHE W Ew, Eo@REdiEg, Hit, £ W, EPAE
AL SRR 2RI EN

ALY = nh, (74)

MWW

T e

F=

B 7-40  RIHEECHERR L R H T B

o A= PN ZM W B P QVHESENE, » 2 W MW, 2l
AT RE, AERNGELN
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3=2—~mﬁ; {75)

I

BB )R s 72006 KX, MRERE L WEFE LA RET
W, LI (R ERED -HIER, R

nh = mhy, |m| =0,1,2,  ~«--- . (76a)
W ER P OB —RRL,MMME
nh=mlg, Aml =, 32 . (76b)
2 2 2

WP SRR, XHE, ~BERNEERRN, XBEYS
WAl W, FEBRYBERRPAT s R E 1R M, ROIRE], (F WA
AT, MM REHY, R EE—A A, g 2EEEN,
(B9 b, BT 5RIE RIS LIRIT RN GRS . RAE A
RMVLEMHIAT Mo AT M B A, SXHE MR M, RS
RPIFEE, LR R FEUER (8 387 1D —#, B RICHEN,
FA T PN, 5 MU M, HER, SIETFCRED R
AFK. B—HE, AT ERREEL AR, Rl A4 SHEXER
WET ISR, A FRBIRG. NIZER. BREER o K,
MEAEZGS M M, REFE—BAERNER.
AR RO LN EREDTHNE T X— B8, HEX
REXF T, THREE M. b, REREHERGIHE: o8 T
sEdLnR, MERERIFEER W, S EYE. KRR (76) K,
BRANA LB wi 0EAER w, % maR, 5 EmEkE % i
(MRZ2SAY » = 13, BTUART A0 RS B o ek BT i gk w7, 1
BrdE. BFEEAVIE.CARIA M ST By BB O SUA IR B 5 R
. m/MRPAME EEENREREY ol 7.4a0) B, U
RS BREN I REHEES, THAREHSTIRE, £
AT HREHERET. ARG EMEE SRS

17 F. Twyman and A. Green, Brizish Putent No. 103832 (19167
23 F. Twyman, PAEI. Mag. (63, 35 (1819}, 49,
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My 2z LA

]

(@)

My L 2

L i

{b)

7.4l RRIR - AR T

(a) B EwRE
(b) REREIEENEES

By, 7.41(6) B—TREBRNEGHANER". M,
B—AOREEHE, HiRm oA cRR L &

1} F. Twyman, Phil. Mag. (6), 42 (1921}, 777.
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% C AT TR s — A 2R 5 oh, DMESETER B FAT
K BN — A EUREE ) B M i Sl E B R TN {1
BEOHEETRA, FAREVIFGE M GHILE LEEL, X
H-—EORThaE, B, MEETRER, BN PREIH AR M.
SR M, R R ETREK, i HL R & )6 AR 5 ok W
22 M, FE_FIESLCRRE, WRTBUNEAEE, XRhF L
A SHENNH EERE—HFFILE 7.42 1,

\""I—/
XL
(e
(a) HRH®RZ {(b) #xE (c) ik
Tge = .44, g = 224 Tgp =212,
& R BEEETE b P T

H7.42 UTrBHUSASINHFRS-KATHEE. PeBUHHXE

PR RANEE, FEHEARASTY, FENEREZTREEEHH,

(2|§ R. Kingslake, Trans. Opi. Soc., London, 27 (19277, 94.]

BHES (Kosars) THHXD FLRBFIRB-HH R R MR
P BECE 7.43(2)), RBRHMG BHE M, K M/aHEHE M, 196
BB RESRERSE M REE M, 6 TRENSE,HS
AR — SRR NEE, XF, A RHERCREN, IR E
BEIM, FG EPHEETERFE, HEMEScH—MAaEE (B 7.43
(b)). GHIEITMM &/ MRS, XTERTES7.5. 21 N. P. L.
(EEEFLEZINM I UNEENMEE T, BR, XWfHK

1) W, Kasters, Handbuch der Physikalischen Opnk, vol, I (Ed. by E. Ge-
hrcke, Leipzig, Barth, L927), p. 484
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() J LK |
T My
(a)
B8 gHFHN
{(a} 37/ (b) A7
g T o FH Y.

BABEFTLLE — 1B — R (L T8 ({——2 H (Dowell) 35 11
FHLD (A 7.44(2)—— ERLL A RO R, TET5—

HERERE D 4,40 B GG, KIS A, 4, 76 M, TEIR R -
B, BY ST B, B, 25 M, A HUBGME SR, MAERHEE
4, 45, B, B, ZHEBE L ERIEEREN (B 7.440)), TiTH
BB TTLA R A T BTN A B SE, 8% G, 1
BEEERTE 4 M B BARKE F ik B R @t (),
BAERHIAR R R RFAR, B EEB Rt R
Gy, 1 A) 15 A, ST, XI B % B, SBAFE B, FilZE By A4,
A, B AR IR AR KT S BURRE G, GiD), TEBR &
SUHES . TXERT, B T B, 2 4 S B R RN E
1) FREGEFS, RN % TN &, E e e —4 EfR: &2
Bk T e g (7.5 3y el et M mE il (47.5.8), T HEMY

Y BRITHATE AT M A T AN SR thiE) B LT RIS R T B RE R F

1B ARMENE N P U (B4 K—05.
2} J- H. Dowell, British Patent Na, 333672, (19427},
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(&}

HENENEE

o]
o

(a) ¥E (b)) MH

BEZE,Hd = Lam/2n 5, A9 am BER () SE R G) 26
HErEE, RARR/NEEN, XA AT 2 S B2 A
MR,

§7.56 MREBHTEHRLG: BEH Jamin) TERATER
R

R T RS SXE S BREFREHENETEHRR, #HY
FREE A, THBEE 2, _E—Ri—F, HLHEE—NEAS
RIAHEE « (B 7.45), WRRBITEBZZHERL ERE R Hryin
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P
Bl 7.4 FireRAETHEIK: THEDERRREREAST

Y28, Wi— AMtek s4 Wi-EREETHERES. F—HE
SRSt A D — IR E RS
Y2k & 48— SABDH, SABCFI, SABDEJ M SABCFGK
HETE BRI — I E EE R —RE 4 7048, XL
BB R ZELIREE =, M- S8—HEXEN X RN 20,
AN RS LEYER P AERSA. WRA
iy & H &, RIFRRXENEM S B P rIJcE, WH

§7.5(5)z, 1
&, — &, = AG,y = 2n'hcosl,, (77a)
Sy — & = Ay = 20k cost; — cosOi), (77b)
& — F = A = 2nhcosB, (77¢)

A 6 6, A BN B R BRI H AR Rk B D
mA YT . AN P AKEN, 0 N6, RUEH T iy
mL,AUENEZ A Ss AT X . Him B RLEN, B4
THWERMARRE LOEEE L, REEAHBEEALL, 2
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BRASEE -AIKERHEREE. b, BN cosh) ~ cost), H
AIEGEAEE, A, A L 1L A7, REE ,BFULERITETLIGEH
iMAF— DI, EEREGEM FH 45 7.3005)8% A 5 BEAL X%
Ay R AT o RERSL, BN T AS S ERAS
SABCFIMISABDE] XFERIRERE X HENXE A AR s
P HEEROTERR FEmE.

H (77b), P SR RT A BN %

3?—%1:'!;((:0593— cos6)); (78)

A g 7, Rl
dzh

Iy (\/ﬂ'a — #* sin’ 8, — \/ﬂ’z — n?sin’ @), (79)
A6 MG, N B ERID SR AN, » BAR AR RENST
WE, ATFEBFAMNEN, RITEREAALKRE 0X, 0Y,
0Z, SHESONTEELMNE-TAL, OZ FiATIREE
MBS (E 7.46), i XoY PEMEMN SEEBALERHX
(6= 0) MRS, I N, S(IFE XOY FH E)ED S IER 59X

4 =

z
[ 3
R e i A Rt A P
\
\
AN
\
\
N ;
1
\
il
\
@ \
b Y
(3]
%
M O
X

Bl 746 PSR T R0 T IT S R 2 E A S T Y R BT IR B AR
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(8, = 0) AR HIR OX 29 ON, 1 ON, RAMNESE. &
th, R oY HEskH, B oN, R ON, Wi RIS BA
{eos(a/2), sin (&/2), 0}, {cos(a/2), —sin(a/2), 0}. ik OPH
PHE X0Z R4 i, % 0P ERXEE ERRES 0X iR F. 0F
HIARFIEN (cosgeosd, sind, cos¢sind), FEMH PON, =
8,, PON, = 6,, il

cos B, = cos%casd}cos(ﬁ -+ sin %sin , {80a)

cosfl, = cns% cos ) cosh — sin %sinqb, (80h)

A e MRS, BATETLLZES cos(e/2) K sin(e/2) BA XD 4
oo B REREATL P (80) R, 5%

cos? O, = cos’ ¢ cos® ¢ + asin rcosPcosp, (81la)
cos? §; = cos® P cos® p — asin Ppooscos g, (8lb)
i, M (790 R0 (813 2, 3E]
dxh

& {«/ﬂ"" —?(] -— -c"-:;;i:;cos’ ¢ + asin Pcosd cosc)

Ly

— »\/ﬂJz — 3%l — cos’P cos® b — o sin r!;dt-:ﬂt_:umﬁ»‘cﬂ:ic#)}a

(82)
¥ o RIS E o B E& T, 85
a':n—if.é ' ﬁ‘aasind)cosgb?cc)sd: - (83)
Ao '\/ﬂq — #*{ 1 — cos’P cos’ )
X FELHER (83) 1§ 7.2(16) 3, 5
. sin ¢ cos ¢p cos _ = 1 Ay , lml =0, 1,2, ceens
1’ — 21 — costPpcos’p) 2nthe
(84a)
5, P SR E— P RAE, MY
singcospeosd__ _ ma
V1 — (1 — cos¢cost ) 2ntha’
1 3 5
im| = g S (84b)
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i, P g — RS,

Mp -4y EEEE X0Z UL ¢ (RN, TEFem K, B
XK, AEtteMsslshag, hapafii(n=0)E¥
M X0Z A ,2d 6 = 6; B HAETTEK.

£ IF A BB WL fe BRiF T, & Fl o BRR N A =T 28
& T & BY TR TR A PR L X I (84a) 40

b= I 01,2, , (85)
2ntho
R, A8 RSty BRI T 8, T TR B g, 8
ML AR SIEAITEEREL, SRMEENERKE
b, X R ECR ARG BRI, R B ) AR
&

Fl R, BATI BRI T (6 7.3.5) Bk
R, XIUE T EH R, RS R T PE R
g AT M, M, BT ARSI, R R 7.47 BRR. M

G

B 7.47 ReRiT M

1} ]- Jamin, €. RB. Acad. Sc:. Paris, 42 (1858), 432,
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PR —HOE,7ERE 45° AT ARBE R b, &E™
AP, —FEME - RGFER AR B ERE b
A, AR ME - R ERE AR R R S X
FOCEEIEE TR LEFH oA, AT EHE, PRNE
R AV, BN b MR, R EE R Z A e e A )
Al FHBBEAZLT §7.3.5 HEFERASNE G G M £
Ci\ Co. RN, WHERES, BR—I/NEENE, S8R
FTTE 7.47 (0 H, RUOIBGXTEAAKEER, RELEHLERN
B9, El2L, R 7.46 9TF SES, Pl XOZ B8l Ky X E)
WELE A BRI &, BfE (84a), 340 T 24 H:

_ cos b = - g

'\/ﬂ’z — ¢ sin? 2ntha
WA ¢ ~ 45°, AENHEMGEER, sin ¢ Al cos$ FYEAL
TR, HRAIEE ¢ = BHHATE, NEiEEr,
mERFHENM, BMEFN, AMBEE 4N TEEFRE
(¢ =0, sTREEFEENIREI MG bR,

T 1B (X {8 F 7 SRR Bk (1 5 ) 8 (AL, B
AR EXERAE_ERSARBENEENC, itR2Ee
mEY T FEXERER, HXUERHRNTHUEIZRRTER
G, A i &R R,

B (J. A Sirks)” FIE R HB(E. Pringsheim)® 5 5 HFHI T
T i (U — R 3, B E SRR NPT Al 3, 30 T AR B
P B EAR IR AT SEAT S E AR, PR A 22 S B TR R 4T, 8
B ARIRE R BT (8 7.48), HEARME, 854 2

1) mEFREMERE, BE~SER TN, I X0Y FEEKXEN, X

A, WS RE R RANG ¢ ARG (84a) B

cos if sin ¢ o mly _ _
v o't —nzhlniff Zriha iml =0,1,2,
P MRS E ¢ = RENQE, HRRANERIEFLRELY, HEE f~45°
I, THFARERTE, At SR AR RE™E Q.
2} ). A. Sirks, Hd. Ned. Nat. en Geneash. Congr., Gromngen({1893), p. 2.
3} P. Pringsheim, Verd. Phyr. Ges. Berlin, 17 {1898), 152,

y Jm| =0,1,2, -~ . (86)
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HMUAEZ . P AFAEREETHRE XK ETE,
BISEIT T B84 PR IEPIR < RIEE €6 Mg b, P ST
FURRATRE AR P B CG Rk, RENBRRT R
BIRE. T CILETS] ) , L FINREE BB T AT,
P ARAE TN, H R, F— R ST T B a0 s e
Ferl, 5 IE P ATHAL RS B X R AT L, ETLIE P kT o
LLEN L, ONFAARGEREBHIAERRENSA. P AGTY
SR BCEY R 3| A2 H0BCEE , BT 4 BhRMERR I E . Rk, R A
BT P A RBERE, B e R B 4R,

BT, BoAx (J. Dyson)® WHEI T — M il BRE N T8 (L 5%
SEE(R 7.49) R R — BB L, GRS HEH
|G G ZIHO R4, G, G HR/NAENTES, BBEELR

1) J. Dyson, Proc. Roy. Soc., A, 204 (1950}, 170.
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REN 282 BRE EAR SIS EAR/NMIEE, M1
L& RO TS AAR—XMMELADE A LIBN, S
{RIAE O fEI, PR TRE P ISR LYIEIN (o' — )i, X B ' 11
BRI P ST S BNEE, P EPIHEEES, » BN
BRI H R, X, B0 B e R At T R s
ISR, mABLTRE N LEanEA, WuRMER
G EE TN L HTu B ah, M B 25 0L R E R A L, H X
B AR AR S, G IR RS EER R AR
BOEds, M sf FE Y (0" — 201, BRUE, e F0 2 LA, RT3

'
7 2}.

§7.5.7 D% (Mach-Zehnder) T3 {; 0% (Bates) 3505
EETF Y

ERWEF AR (5 7.5.6), R OHT X B HUEE AL K
RV TR, 8, KT R AEHOT I , T LA
HIRE S AR IR, R RE IR A LA T, A
SR SO, B A MBI Bk £ 285, KR D%
T8 (ORI FETL, SR T 05 R P I R T s b 7 84 ey
2, AT R A I I

D-FEREMA 7.50 FoR. BES f FRIFREQGES

) M T LRUSMNINE, A%EH CHAERES, FRELXSIRHEN I REEE A

B,

DFLEWBE e RES, ATRZERE, WA, FHEMEALRRE

Gy fR 2 fh 28, FEAR 4 o0 Tt 0. P2 4B 1 T RS0AE X &80  RIFERBAY o,

O AMEARHEAN IREFATHEN, LEHAESHEMNEER-

R ol BaiE TR RN R -&),

3) L. Zehnder, Zeitshr. f. Instrkde, Y1 (1891}, 275. L. Mach, Zstshr. 1.
Ipstride, 12 (18927, #9.

e Q7 »

PDF M AFfFH "pdfFactory” il HAEG) % www. fineprint.com.cn



http://www.fineprint.com.cn

~ e Ly

II Mz
5 g .
\\2:::Sﬁq
P )
._..I;"r._l _,_m’
|
|
I
PR eN
1 Ll
JI‘ F]
#
&
]
e ta
Pf
A

B 750 LT

L, FEXHE L, S B ERTEERER D, YR MNHe,
FAYERE, EfI2¥YmE M,, M, REBES —h£REFETE
EH D, FERHE . o FEFSES, HOHIRFRIERN & G
B L, B, PUA B S8R R HERT S 1T e 1R H i 43 Bl
T—FRiTME RN £, BiAEE—ERERNERE,
B W, 2 M, 3D, BRERA— T Emd B, W, M, D, ]
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£ h=PNEMP B W HELERE, B W, W A HR
P Bf R, EHSERGb S P SN P A, RES7.2(16) 7,
paEs
nh = mly, |m|[=0,1,2, ----- . (88a)

A — e &0, s

nh o= mhy, |ml=—, 2, 3 .. , (88b)
2 2 2
M/ —E5FL.

Lwifow, RN, §THERP L, BERERN. EiX
MEST ,— M RIEHEM S EX T AR L, i Ym L)
Bty , X SRR THNELEL, Km, w 1w, —f2H8
EHE, A& EETTENRENEE., BESFEITER
Er AR B X A B & 8 M H i TFiRE LA 2R, B R T
WELAE I T AT MARTE RIS £, FnRAIE §7.5.3
Hrflr B B, X A S 80 38 B T R X RE AU IR, H e g 38 2R A
B s R AR/, HES WA W, BEMGEMRET X THN
TR, A REX—ERXKENME. A, R4 R EEY
EREEEITHR,FEAERE N, RITZEEMSEHROFRAEY
MEEMER, XS M, 50N, BIOEREERE M, (&
7.51(a)}, (B35 M, f D, fEh0G  BAORIRX B G T M, ®1 D,
ZE(E 7.51(b)), E—HBESH-FRTHHUNBERL 5N
H%?éﬂ%&@ﬁﬂ’ﬁ? (§ 7.55) B F LT AE 24, FE
EEMT S TR,

EAR AR EN, HERGFERR ¢, (BB ERAFESE
FEHENITAER) —P = ¢ BT TE NN 85 % &
B IR TR EES TR EL TS, RaEESFEE, I
HEFEBE CCH— T EETANENECT PHFE. AE% L,
M- 1T EhENRRENESGEXYERECBEFERE. ST
BSRARCSEN RS EAE, FEYMABERELRYE
FILTE fL P RERIFOLR Am, SENPIER EE R EE Y
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B 7.51 o -SETFRydnssEREs
BITWF. &2 4 C, ARFIRFIFI TS, » XATE
e R R, W
= i nz — n
Am . S { s, (89)

U

AP RAWEMDT CBEP GrI HF R LHKE, i Ox,
Oy, Oz & C, FHTE 4R, BARONT ¢, vl R E £ @
L, FHH Oz I AR kY ¢ HESHEN PR IEE A
P, AT A (v, v, o), BIlt, RS HEHFSIEAORERTTLEZ
A, ] (89) KT I BB

A, y) = i—j (7(xay,5) — nlds, (90)

Arp s B COMKE; MSEE RS REEN B Am AIEE

A (90) ARPET#EE (o — »), AL R HSRAFT SN B
BE Ap, X 8p 5 (2" — ») R,

IR? BT G-, fER e TR

1) g, B R. Ladeuburg and D). Rershader, Imiterferomerry tn High Speed

Aerodynamics and Jer Propulsion, Vol. IX, Physical Mceasurenients in

Gus dynamics and Combustion (London, Oxford University Press, 1855,
Article AL 3.

2 W. ]. Bates, Prac, Phys, Soc., 59 (1947), 940.
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SHSEHAE D, (EREE E, EWRARENS - EFE,
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0.8, EERFHT, W. MW, 2BRESR, XNREED, 5
R & B SN S B, B D, 0 M E A BESEEAT
T o4 my— iz, (815 0.5, 5 0. F— A RNHEENH.
LR X ST Wy SRR AR R W R, N At
AR FERL L EA X TRAES,

B 7.52  DOBRIREE i EmE F L
(a) ®E (b) BMEZBRRE
W\ ELr D, 8281 8, 71 S, f—= H #hdszh, 1 0.5, :Hf?k
NS S Eah, Rl w, 8 T w, fEUEEsh, AW . Mw, &
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SEEMHEN ,, EETIREBNX P RUBERERZMIENEN,
TR, R ICE RS, BRIy EENE.
XA, B 0.X AT EAYAETRE, HRESET 0, WP A

(3% =) BIFERLEE A
Am(zia) = %{mx%yu—-m, (s1)

ﬂ:qj ¥ %':F”Eﬁi‘f: 5 iff.f}_jg 0;5; H’J%E%U W, B’gfﬁﬂis a )@bﬂ%]ﬂﬁ
B (R 7.52(b)), AT 0; ;A (o = 0)&FFTF, M (91) K

=53]
Amlaza) = igﬂ(a); (92a)
[Tk,
Am(2a3u) = %ﬂ{g”(z[—:) — (D)},
Bl

Am(az a) A Am(2a; a) =—}— 7 (24). (92b)

“

R FERATRILIR B (34), 7 (4e)- - - FHRAX,, HHEN A
2l, M om BMERBER—T « EH -1 H. J« KK
K, (91) e 5HR

am{xia) ~ i{f'm, (93)
11'0 (j.,{.

R, am ELTET P GHCERN BRI /de, BALY
BNFEHEEAEEEE N RN, R B s Gl 35 1R
K iz,

WM T £ YITER, BATE P AMEAH A ERES
TR RER ABERR, MRBVERTSEMNESLH Rk
THERREE , WX AR RLASINCLAME . AR R TR RMER,
eiSHEF RN 2HEE, 43ET S XN M8
Wi, Hrb ¢, BEY D, ¥ifT, AR ENEE D, ~&8¥s; B
B ¢, @i~ WAL B3R EAS D, HEK R FEEE C, LIMET D,
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FIIRES ] Ry A, Bk, EFY (R L. Drew) #f#l 7 —#E
DB H P EF S, EAFEER.

$7.5.8 BT EE: WARFEERT XM ERBELNINR A

RS, BIA R, 26 MR T R B BRI T
%80k, SO BRSNS, XEOLTH
SURBTIE R B, T 5 AR ) R,
FIE 3K JE 89 A S ECAD T 0, FE A T 0 e B R 4, R
W, AR MA U R RET S, AR SR R
o SRR 8 T , 5 S0 B S R R — AR R B ) , S
W%

TR TR TR M ARSI R R
P e B ), TR ES AT IR KB — A AU B, 20— RN

iiiiiiiiiiiiiiiiiiiiiii

RRERE XREFRTEEAN, FHAEATBGE, 7
REEHEFOFTESL NS TEHUMHENEEEATEINCA
ML ZF SR PR BAHE L PR A EEREET A
B 7 PR A SR — R WIS P AR Stk T
(EAERTI 20,70 P BN B S R EUR IO A AR ey, 7
LB 2 33 B 30 ) T A TR i vE M F 3K L, BT L 2R AT — RGBT
FEENEENEEA, BT TH I R 5 =E.

FAVET R (5 B 3oy 4 i 20 LR Rs i — 4~ B =,
EERELEETFRARCTNEBREENRL, R FOAHBEA
WHITERHE] « ZER GF=AAeah. BIMBEES I+ 26N F 4
L, HCERRAEEHT

F(e) = j:ﬂ flw)e v gy, (94)

1) R. L. Drew, Proc. Phys. Soc. B, 64 (1931), 1003.
. Bryogdahl 91— B2 TS TR YRR, UL Progress Opiics,
Vol, 4, ed. E. Wolf (Amsterdam, North Helland Publishing Company
and New York, J- Wiley and Sons, 1965), p. 37.
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H R e R R,
) = r:m Fledigy, (95)

BRI T— M BRI R0, 4 N SRR R
1 DL % o 61 8 4 5 A D T L S0

v = D F(t— 1), (96)

A g, RARE » PMEFIEGARIR R, 8RBT K (E] 4
27, HIR T BRI L FF SR o K195 0 27 BFIHIRR

¥gXsE oy
1 T , , 1 o s
[ = ES_T V() |2ds ~ —ZFLU |V () |%ds. (97)
BAEM (94) 1 (96) 154l
V) — j:’: D(wYe gy (98)
o)
(1) = f(v) Z eim iay (59)

FRU EMPE R (Parseval) fEFE,
E: |V () |%ds = r: o (2) 1%

. NN
_ §+ (1) |2 Z z =t gy (100)

n=1 m=]
BA1H
>
fiﬂ'rufzn—-:m) = N 4+ ezuivf!ﬂ—im)
=N+ 2 > cos 2Zur(2, — £,). (101)

HA ¢ AR, PTELEE5ETE AP REE. A, 7
KEMRERmIGd, (o0 b —H My ESE A N, B (97)
Hi(100) LT EB)ER 4
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1= 20", (102)

EEA D, T SENE AN EAE S HERS I RE () = ()]
MBS (AFET2ADEER", TTEE ST O EhBEank
SPESE A S T N ET AR TR R, T R ATF A
W, B 108 KA I, 3 e o e P AR A B R I A, BRI 5%
E0a LB R BE, DM 0 2 B A, e 2 B4 050 .

XM E R T S AT RERE R RE WAL, —
R IR T R K ERT AR SR IEH TN, B —MERs
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2, RWMERL S0 M2 RIRE S e, BARK, B8
SE BRI R AL e B B0 BT B A S gkl s, BRATRI DA
— I EIREI A TR BERIX AR A, B VIR AN AR
Ar, FERXMETTEIPT F (o) 2R B2 AT BRI R4 v, B

P = oo, % ey < EE,

(103)
=0, % ¥I| == _ﬂ_ﬁ_’
2
Kot g, RATEL SO (95) R (109) X,
f(l—’_) = fﬂ [__T; C?'gmﬂy_"ﬂh‘;ig
— e [fleCmmal] e,

BREL [ sin {x(v — » )2}/ x(v — p)A2 P HE (103) 01 & 1 o)
BESTHSREE 4> A7, HihsR i 7.53 Brax. STLLMR.. 9 Fig maess
BERUAMBAENG »o — Ar/2 < v Zoy + Av/2 BATREEN, A

V) IR — A PR R N Campbell B, X — 2R & £ HIMETT T,
FERE O B (i e L ST RO R D A A ET
. &AL S Ul Rice, Bl Tech. ], 23 (1493, 282 (i Sslecred
Papers On Noise und Sforaastes Procesea {od. No Wk, New York, Dover
Pubhications, 1934), 133
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H,mAMRAWERLA., ZEETHR, R TFARaNRER
KR EEFEE. AN TWES . FETEE T E
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R ZEZFHEBE TR T, SR BB TR LR,
B TR 2 G AL, X T 3R BRi 00 , RA TR B 4™ e 7 3 B4 18] A
“EEREANREE X EHIRERAE L, R, BT ER
Kg v (e), R T EREENRE «(v), WLUES A /T Ay
B, B ar R LARERAR Y R1E S0 Sy ST,
Ay "ILAE R B BB RORB AR i BT LAUE, X
P EJ IR AP E T SHB A XK Fe
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4
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FERAE.

(106)SR AT (4] As 4 ERGAH TH 005 20k 4, AT
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az=ra;~j=%’f~, (107)
i

EE&—TF (107) 0§ 7.3015) Bz, Rie] &, WATEEN
R B MNP EE AR S 2R B E 42k AT R E/NG
%, BRBEEEIRAABTIETEER, TWENIAFTE

MUL EFAR BRI L, FI 3 M T8 s I e £ v (LA B
YR EN AL, S ER M XTI AN BT A ek, Y
R T EME, (b gk KBRS FO B Sl 59 F 2R (§ 7.5.2),
BEFHEC, TP E Y B EMRAEENANERAEE. MEH,
M% BTN BRI, AR ER R AT, S 490 SR EHNHE, &
TILEEAT XY, {0275 980 SRMITX AL XIRE F e
TIRFRRIENIE; h—IReeE 2 52 XM= e ANHE K, &
~-RIEAACE EER 980 ER,  JXSeE, R ERMERTSSLH
P REIEESE SRRy, MEEAR RS KBS R,
Feara| DLEAEIR A, FBTRAR A i £ 2 bh oA 2542 981/980,
o R o C T T E B, MITTIE 3L THX 44518,

LA, B BAME T E M EY, Ml B T oy T8
BiscZhyn] IEE, FEEEEIIR—4As WE S m a4 HE
AT, XIS, BN RENIE LRI IERT
a] ILAF ik , B4 20 mT ILAERA B 20 A (L £,

FAVREBEB I NEMZ SIS amay xR M, Xfjes
B, RIBEEAETH LN BEHE S BEN a7 B, 6018

Iy 11, Fizeaw. dnw S Phys. (3), 66 (1862), 429,
2) Ao A Machelson, Phid. Mag. (53, 31 (1841), 338; ré:d., 34 (18Y2), 280.
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dky N, BHR S THERIIRIE R
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JERERR o B MR AT BT LT R e Y SR L

-
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FATHRTLIE (110) Kik'S5%
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-

MWiX g, KBRS 355 0l RS fHEEE. Rk (112)
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I{AG”)==P + C(AS )cus (3,AF ) —S( A ) sin (7,857 ),(113)
N

(111)

!

P = Zj jlx)dx,

C{(AZ)="2 (;’(x) cos {x A Ddr,

o

(114)

S(ﬁ'xg)=2( i{x) sin (v A Vdx

[R5, S—F ek, ) ZIE x| € 2N AR AE, Frll
5 cos (5057) W sin (2,A57) (LML, €1 s Byds fLaT DL
B%, AL, AR IFGEUREE b, 1 R EA BT A8 10
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dCAGY
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Twg =P+ A/ C + &, (116)
R wS e 4R h TR A B
F (A = Toy = Taa MSE (117)
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AR (113) AWASEERA
I-——P[l +‘—/5_2;-52.@@5((}54-2».1&5?)], (118)

™ tand = S/C, BRI ISR II—{aE & /P &
5.

& 7.54 5 R T it g TLET AR 2R, SO SR oA 1 () W
B, {0 R, SERRIE]R IE AT AR S, 1T R 2 AR B =] L 22
FRENES . MR ) BEXRA L s =0, (1) LA

el (119)
P

XI, RIS AR Tl B 5T € (Bl g PR C MORF S &4, C 1Y
TS B TS A 2R A5 ) s BRI () FILM(114)5RE
SR RET. R0 — BN T, e 2R R ek e
W€+ & |, AfEHT — B8R EURE (), BARE (OB
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TR,

U IRANRE], T B RO I e ) — B R 1

¥ o=

13 Lerd Rayleigh, Phif. Mag. (57, 34 (1892), 07, X[ E. Woll, Proe.
Phys. Soc., 80 {19627, 1264

2) A. Perapd §3 90 ~SER AR, Rev., o Opuigue, T (1928), 1; Réxmons.
Plastitut d’Optigue {Paris: Reyue d’Optique), 6émeannée, (19333, 10.
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SR 4 M, iR BEEE By B Y IR KA TAERR FZiE st . $Faiat, g B,
EMEETARRAEERNT, DIELLE G =6430 1) RESRH
. HE[HEEMER (B 7.55) AN TH BN g A, 2
W 9 B A SRR AN 0.013 B2, b sE X 22 B E 1 500000 4
W (~30 BRR) 54

0

&5

! 1 I | I A
S5 w 15 2iem, o

B 7.35 {RATERRY RIIL I gk

[2]8 A. A. Michelson, Phil. Mag. (5), 4 (18492), 291.]

XFR G B DR T i IS RS R R B, BRI TR
REESHERNERENT . AMRAELZSLEN HEZEC#HE
FHETHIHE (§7.6) BRI, R, G4k, B THEARR,
AOCHTHEELSMNGER R T EA A, BMGRaER Y E8
{5 H OS2 B AR,

§7.6 BH R T W

SR ARS—RENER Y, BERNNE LEEES

1) fign, W V. Fellgew, Jourm. e Phys., 19 (1958), 187, 237, XL G. A.
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