2 6 IHTEP®EPEHLUIA
CBITIIA

§ 26.1. JTlonaBaHHsI CBIT/JIOBHX XBHJIb

B ocHOBI To1aBaHHS CBITIOBUX XBHIIb JICKHUTH TPUHIIUTI CYIIEPITO3UIIIT, SIKUI (POPMYITIOETH-
cs Tak: pe3yJIbTyH4a Jisi ABOX a00 Oiiblle CBITJI0BHX XBIJIb TOPIBHIOE CyMi iX i, KOKHOL
30KpeMa. ADO: Pe3yJIbTYIOUA HANPYKEHICTh eJIEKTPHYIHOIO MOJIA TEKLTHKOX CBITJIOBHX XBHJIb
JAOpiBHIOE BeKTOPHiii cyMi Hanmpy:KeHocTeil KOKHOI i3 HUX. To6TO

K
Ee: = E1+E2+E3+...+EK=ZEi, (26.1)

i=1

nge E; — HanpyxeHiCTb €J1eKTpUYHOro o i-01 ¢BiTI0BOI XBuwii. CHpaBeuiuBiCTh IPUHLIUILY

CYTIePITO3UIII] IMiITBEPIKCHA EKCIICPUMEHTAIBLHO 1 BUKITIOUYCHb 13 HBOTO HE CITIOCTEPIraioch.

Jltst po3paxyHKy pe3ynbTary MpH JTOJaBaHHI CBITIOBHX XBHJIb 3aCTOCOBYIOTH TPH Pi3HI Me-
TOJIH, AKi YMOBHO MO’KHA HAa3BaTH alreOpaidHuM (TPUTOHOMETPUYHKM), BEKTOPHHUM i KOMIUIEKC-
HUM. B KO’)KHOMY OKpeMOMY BUTIAJIKy BHOIp METOAY BH3HAYAETHCS MATEMATHIHOO 3PYUHICTIO 1
MIPOCTOTOO HOTO BUKOpHUCTaHHS. KOXKEH METO]] TIpH MPaBUIIFHOMY 3aCTOCYBAaHHI ITOBHHCH TIPH-
3BECTH JI0 OJTHOTO i TOTO X Pe3yabTaTy. MU CKOPHUCTAEMOCH alnreOpaiTHIM METOIOM.

Hexaii B mesikiif ToUIl IPOCTOPY HAKIIAAAIOTHCS /1Bl MOHOXPOMATHYHI, JIIHIHHO MMOJISPH30Ba-
Hi CBITJIOBi XBHITi OJTHAKOBOI YaCTOTH, 3 PI3HUMH ITOYATKOBIMH (Pa3aMH, Pi3SHUMHU aMIUTITYIaMH i
TapaJieNbHi OTHa OHIN. B TovIIl T0o1aBaHHS 11l KOIMBAHHS BU3HAYAIOTHCS PIBHIHHAMHA

E, = Eg sin(wt + ¢y),

) (26.2)
E2 = E02 Sln(a)t + @2),

ne Ey i E; — MUTTEBI 3HaYCHHS MPOEKIii HANPY>)KEHOCTEH €IEKTPUYHMX TOJIB Ha CIUIBHY BiCh
KOJIMBaHb B KOXHIH 13 XBWIb, Eq; 1 Egp — aMIUITYAHI 3HAYEHHS! HANPY)KEHOCTEH EJIEKTPUIHHUX
TIOJIB, ( — IMKJIIYHA YACTOTA, (91 1 (P2 — TTOYATKOBI (a3u. 3riTHO NPUHIUITY CYIIEPIO3ULIii Hanpy-
JKEHICTh Pe3yJIbTYIOUOro KOJIMBAHHS B TOUIl P BHU3HAYa€ThCs SIK anreOpaiyHa cyma KOJIHMBaHb,
110 HAaKJIaJalo0Thesl, TOOTO

Pe3ynpryroue konuBaHHS Oyze 31 CHIOBATHCS 3 aMILTITyH0I0 Ej 1 Mo9aTkoBoro Gas3oro ¢.
ToOTo

E = E, sin(wt + ¢). (26.4)
Bpaxosytouu (26.4), piBHicTs (26.3) mepernuimeMo Tax:
Eysin(owt + @) = Eg sin(ot + ¢;) + Eg, sin(ot + @,). (26.5)

Jaini octaHHi# BUpa3 epeTBOPHIMO, BUKOPHUCTABIIH (hOPMYITY IS CHHYCA CyMH JABOX KYTIB!
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26 Inmepghepenyis ceimaa

E,(Sinwtcosg + coswtsing) = Ey (sinotcose, + coswtsing;) + (26.6)
+ Egy(sinmtcosg, + coswtsing,). '

PiBHicTh (26.6) Oyme cripaBeIMBOIO JMIIE TO, SIKIIO MO OJUHIN OyAyTh PiBHI WICHH, SIKi
MICTSTB BiAIOBiHO SiN wt i COSwt B iBii i mpaBiit yacTuHax piBHOCTI. TOGTO

Eycosmtsing = coswt(Ey sing, + Eg, Sing,),

) ) (26.7)
Egsinwtcose = sinwt(Ey cose, + Eg, Cose,).
Po3ninuBim nepimii BUpa3 Ha Ipyrui, OTpUMaEMO:
Egising: + Eg, sin
tgp = 015N P1 02 >IN @3 (26.8)

Eyy cOs . + Ey, cos @,

®opmyna (26.8) nae MOKIHMBICTD 3HANTH TOYATKOBY a3y pe3yibTYIOU0ro KOJIUBAHHS.
SIkuro mpasi i JiBi YacTHHU piBHOCTEH (26.7) migHECTH 0 KBAAPATy i MOWICHHO IX JOIATH,
TO OTPUMAEMO:

Eg = Egl + Egz + 2B, Eqp cOs(p, — ¢1) - (26.9)

®opmysa (26.9) Bupaxkae aMILIITYIy pe3ylbTYIOUOro KOJHBAaHHS Yepe3 aMILIITyaAu Horo
CKJIAJIOBHIX.

SIKIo HaKIaJAIOThCs KUJIbKA TAKWX KOJMMBaHb, TO IOCITIJOBHUM JIOAABaHHSM iX Hampyke-
HOCTEH MOXKHA ITOKA3aTH, IO pe3yJbTyloue KOJIMBAHHS B SIKIKCH TOUMI MPOCTOPY OYIb-SIKOTO
YHCJIa TAPMOHIYHUX KOJIMBAaHb OJTHAKOBOI YACTOTH 1 OJJHOTO HAIPSIMKY € TapMOHIYHE KOJIMBAHHS
Ti€l caMol 4acTOTH.

3 eHepreTHYHOI TOUKH 30y CBITJIO XapaKTEepU3YIOTh IHTEHCUBHICTIO /, SIKa BU3HAYAETHCS I'yC-
THHOIO MTOTOKY €HEeprii 1 pOoMopIIiiiHa KBapaTy aMILTITyI! eJICKTPIHYIHOTO IO CBITIIOBOI XBHITL

1 |&¢E 2o
== |—E7,
2\ o
i€ € 1 o — BIATIOBIAHO €NIEKTPUYHA 1 MarHiTHA CTajli, € 1 4 — AleNeKTpUYHA 1 MarHiTHa TIPOHUK-
HOCTI PEYOBHMHHM BIATIOBIZHO, £y — aMIUTiTYa CBITJIOBOI XBWI. ToMYy, /I 3HAXOWKEHHS PE3yIlb-
TYIOYOI IHTEHCHBHOCTI CBiTJIa B TOYI[ HAKJIAJaHHs HEeoOXiaHo ymmre Bupa3 (26.9) sumiBa i cripasa

1 [gge .
nomMHoxuTd Ha — [—— . Toni
HoHt

lpes =11+ 15 + 21115 cos(e, — 1), (26.10)

Je 11 i I, — BiANOBI/IHO iIHTEHCUBHOCTI CBITJIOBMX KOJMBAHb, SIKi HAKIAJAOTECS, J,e; — PE3YIBTYIOUA
IHTEHCUBHICTE.

STk BuHO i3 (26.10), pe3yapTyroya iIHTCHCHBHICTD CBITJIAa HE IOPIBHIOE CyMi IHTCHCHBHOC-
TEl CKIIAIOBUX KOJWBAaHb. |[HTCHCHBHICTH PE3YIFTYIOUOT0 KOJNMBAHHS 3AJICKHUThH BiJ Pi3HHII

¢da3 6 = |g02 —g01| 1 Moxe HaOyBaTu OyIb-SKOIO 3HAYEHHS. BiJl MAKCHMAJIBHOIO, KOJH 0 =
=2kn, ne k=0, 1, 2, ... (mpu wpomy C€0SS =1, |, = [rey =11+ 15 + 241115 ), 10 MiniMaIB-

Horo 3uaueHus, konu & = (2K +1)z (mpu ubomy o8& =1, |, = Inin =1 + 1, =24 111, ).
Ilpy DPOMIXHHUX 3HAUCHHSAX O pe3yAbTyIoYa IHTCHCHBHICTH MaTHME IPOMiXKHE 3HAYCHHS
( Imin < Ip€3 < Imax )
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8§ 26.1 /looasanms ceimnosux x6ub

OcHOBHOI0 03HAKOIO iHTep(depeHLii XBUIb € Mepepo3noAil IXHbOI eHeprii B XBHIILOBO-
My mpoctopi. OnHak, i Toro, mo0 iHTepdepeHiiiHa KapTHHA 3aJIMIIANacs MPOTAroM dacy,
JIOCTaTHBOT'O ISl CHPUHMaHHSI, HE3MiHHOIO, HEOOXiHO, 100 pi3HML (a3 CBITIIOBHX KOJIMBAHb B
PI3HHX TOYKax MPOCTOPY 3aiuinanacs cranon. KonupaHus, siki 3210BOJILHAIOTH YMOBaM, 32
SIKUX Pi3HUIA (a3 3ATHIIAETHCHA CTAJI0I0, HA3MBAIOTHCS KorepeHTHUMH. OJIHAK, yMOBa CTa-
jocTi pi3HULI (a3 iHTepdepyIoUnX XBIIb € JIMIIE HEOOXiHOK YMOBOIO BUHUKHEHHS iHTEepde-
penmii. 1106 11 ymoBa mepeTBopmiacst B IOCTaTHIO, HEOOXiMHO, 100 4acToTH iHTEphepyrounx

CBITJIOBMX XBWIb Oyiu piBHUMHE (@, = ®, ), a Bektopu E; i E, He Oynu B3aeMHO nepreHIuKy-

msaprmv ( E; || E,).

-5m -4n -3n -2n T 0 T 21 31 4n St 8
Puc. 26.1

[pu xaoTHYHUX 3MiHAX pi3HUII ()a3 ABOX KOJIHBAHB, KOIU BOHA MPOTATOM JICIKOTO Yacy
7 HabyBae BMIAJKOBUX 3HayeHb BiJl 0 10 27, €0S 6 =0, a [, = [ + I,

Taxkum YMHOM, TIPH XaOTHUYHIN 3MiHI Pi3HUI (a3 BiIOYBa€ThCS MPOCTE OAABAHHS IHTCHCHB-
HOCTeH, ToOTO siBHIIE iHTepdepeHtii He crocTepiracThes. [1omi0HI KOMMBaHHSI Ha3MBAIOTHCS HE-
KOTCPECHTHUMIL.

Hakiaganasi KOrepeHTHHX CBITJIOBHX XBHJIb, MPH SIKOMY Pe3yJbTyH4Ya iHTEeHCHUBHICTH
3ajIe)KuTh Bi pisHumi ¢a3 i Binpi3HseThes Bi cyMu iHTeHCHBHOCTeH OKpeMHX KOJIMBaHb,
HA3MBAETHCA iHTEPdepeHwicio cBiTI0BUX XBWIb. 13 dopmymu (26.10) BujHO, 110 sIBHILE iHTEP-

(epeHLii 00yMOBITIOETECS 1i TpeTiM TomaHKoM 4/ 141, COS(@, — @) , y 3B’43KY 3 UMM BiH OTPHMaB
Ha3By iHTepdepeHuiiiHoro ywiena. OCKiUTbKH Pi3HUTA (a3 3aJCKUATH BiJl KOOPIUHAT TOYKH CITOC-
TepeXeHHs], iHTep(epeHIiiHa KapTHHA XapaKTepU3yeThCsl YepTyBaHHAM Y TIPOCTOPI CTIMKUX Mak-
cuMyMiB i MiHiMyMiB ocBiTieHocTi (puc. 26.1).

JLy1st KUTbKICHOT OLIHKYM KOHTPACTY iHTepdepeHLiiHOT KapTHHH BBOAUTHCS MapamMeTp BHI-
HocTi V, 3anpononoBannii MakcBemioM. [Honi Horo Ha3uBaloTh MPocTo KOHTpacToM. [lapa-
METpP BUIHOCTI BU3HAYAETHCS TaK:

lax — Vi
\/ = _max min_ (26.11)

I

min

1€ Imax 1 Imin — MakcuManbHa 1 MiHIMaTbHA IHTEHCUBHOCTI iHTEpGepeHITiHHIX cMyT. st 3HaX0/1-
JKEHHS (DYHKIIT BUIAHOCTI HEOOX1HO BUMIPATH |y 1 |min, @ TIOTIM 32 (hopmyrtoro (26.11) 3uatitu V.
VY BumaaKy HEKOTepeHTHHUX JKEpe CBIiTa iHTepdepeHIiiiiHa KapTHHA HE CIIOCTEPIraeThCsL.
ITpn BukOpuCTaHHI KOTEPEHTHHX JHKEpPEN CBITIA 1 32 YMOBH, 10 Eg; = Eog; KOHTPACTHICTh
Oyzne MaKCHMAaIbHOIO, OCKUIBKA P 0 =@, — @ =(2k+ D)7, |, =0.
Sxmro iHTepdepenniiina KapTHHA YTBOPIOETHCS YaCTKOBO KOT€PEHTHUMH CBITIOBHMH XBU-
JIIMH, TO KOHTPACTHICTS ii OyJie morana.
BunnkHeHHs iHTEpQepeHni HHNX MaKCUMYMIB 1 MiHIMYMIB Y CBITJIOBOMY IIOJIi HE CyIepe-

" 3a ymoBu, mo Ey; = Egp, opmysa (26.10) nabyie Takoro Buriisyty ., = 2l (1 + cos 6). Tyr = L = I,
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26 Inmepghepenyis ceimaa

YUTH 3aKOHY 30epeKeHHs 1 IepeTBOPEHHS eHeprii. Y BHNMaAKy iHTepdepenuii Bin0yBaeTbcs
MPOCTOPOBHIi NMepepo3NoiJ CBITJIOBOI eHeprii, B pe3yJIbTaTi Y0ro B OAHMX MICISIX MPOCTO-
Py rycTHHA eHeprii 36LIbInyeThest (MAKCMMYMH), B iHINNX — 3MEHUIYETbCs (MiHIMymm), a
3araJIbHU 3amac eHeprii B MPoCTOpi 3ATHIIAETHCS He3MiHHUM.

§ 26.2. OnrTH4HA pi3HULSA X0y

Hexait 3 Touok O; i O, BUXOIATH JIBI KOTEPSHTHI TUIOCKI XBWII 3 OHAKOBUMH HAIPSIMKAMU
KONMBAaHb 1 moyarkoBumu (hazamu (prc. 26.2). J[o Touku P riepiia XBIISI IPOXOIHTH Y CePEIOBHIII
3 TOKA3HUKOM 3aJIOMJICHHS Ny IUIAX I, a Apyra — B cepe-
JIOBHILI 3 ITOKA3HUKOM 3aJIOMJIEHHS Ny IUDIX . Toml B ToUIi
CriocTepexeHas P KoNMMBaHHS ONMMCYBaTUMYTHCS PiBHSH-
HAMU:

E, = Eg sino(t — 1),
“1 (26.12)
E, = Eg sina(t — 2),
)

Puc. 26.2

ge vy =c/n iv, =Cc/n, — MBHAKOCTI HOLIUPEHHS HEPLIOL
1 apyroi xBwib. Pizauns a3 d xkonuBans B o4 P 10OpiBHIOE

n r, [P n 2r 2r
6 = ot - 1) - ot - 2) = o= - 1) = ZZ(nn, - mi) = (L, - L)
Uy Ly L U o 0
Jie Ao — JJOBKMHA CBITIIOBOI XBHIII y BaKyyMi.
Benuuuna L = nr Ha3suBaeTbCd ONTHYHUM HuIAXoM, a A=L, — L, — onTu4yHol0 pi3HH-
neo xoxy. SAkumo N, =n; =1, To A=r, —; Oyle He 11O iHIIe, IK TEOMETPUYHA PI3HUL XOLY.
BpaxoByroun BuIIe ckazaHe, pi3HUINO (a3 TBOX KOTEPCHTHUX XBIIIh MOYKHA 3aITUCATH TaK:

5 =22A. (26.14)

®opmyna (26.14) 38’s13ye pisHUIEO (a3 3 PI3HUIIEIO XOMY.
I3 BpaxyBaumsm (26.14) Gpopmyna (26.10) st pe3ynbTyro4oi iHTCHCHBHOCTI TIPHIME TAKHI
BUIJISLL

0

2 )
e @y —py =90 =A—7ZA — pi3uuns ¢as.
0

Mpuraan 26.1. Pisuuyi xo0y 06ox inmepdepyiouux xeunv y eaxyymi pieni: a) 0; 6) 0,22 ;
6) 051 ;2) A;0) 121 . Busnauumu 6ionosioui piznuyi ¢gas.
Po3B’s130K. Piznuys xo0y A i pisnuys paz o 080x c8imuiosux xeunb 36 A3aHi cnieBIOHOUEHHAM
(26.14):
27

6 =—A.
A
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§ 26.3 Inmepgpepenyis 8i0 080X KocepeHmHUX ddicepelt

Toai:a)cs=27”0=o;@5=27”o,zz=o,4n;e)5=27”0,52,=n;

z)5=27”2,=2n;a)5=27”1,22,=2,4n.

Mpuxnan 26.2. Pizuuyi ¢has osox inmepghepyrouux xeumv pisui: a) 0; 0)xl 3; ) nl2;2) n;
0) 21 ; ) 3m . Crinbkom 006acuHaM X6ub 6y0yms GiONOGI0AMU ORMUYHE PISHUYL XOOY YUX X6UIb?
Po3B’si3ok. Cropucmaemocs 3108y cnisgionowennsm (26.14):

5 =%\,
2

Tooi
0;6)2—7TA=£: Azi;g)z—ﬂAzlz Azi;
A 3 6 A 2 4

;0)2—ﬂA=2ﬂ: A:l;e)z—ﬂA:SH: Azgl.
A A 2

a)z—ﬂA=O: A
A

A
2

z)z—ﬂAzﬂ: A
A

8§ 26.3. InTepdepeHis Bix 1BOX KOrepeHTHHX JIKepeJt

Hexaii 1Ba KorepeHTHi [pKepena cBitia Sy i S (HarprKIia, napaieibHi By3bKi CBITHI II{IJIAHIA)
BUIIPOMIHIOIOTH MOHOXPOMATHYHE CBITIIO, TOOTO CBITJIO ONHI€T JTOBKUHY XBWII. BifcTaHp Mixk IH-
MM JDKepelaMy Hexai JOpiBHIOE t, a Bifcranb BiJ mpkepen 10 ekpana L, mpuaomy t << L (puc.
26.3). OueBHIHO, 110 HA €KpaHi CIIOCTePiraTUMEThCsl iHTepdEepEHIIiiiHa KapTUHA Y BUIIBIIL [apa-
JIENBHUX CBITIIMX 1 TEMHHUX CMYT, TTOJIOXKEHHSI SIKMX Ha €KpaHi 3aJISKUTh B PI3HULI XOIy XBHIIb A.

Buznaunmo pi3HUIO X0y A, 3 KO0 IPUXOIATH CBITIIOBI XBHJI B TOUKY C, sIKa 3HAXOIUTH-

cst Ha Biacrai | Bin nentpa ekpana. 3a yMoBH, 110
€ til mabararo menmri 3a L, HaGmmKkeHO MaeMo:

L 3BiJIKH

U 0 |
D A =—t. (26.16)

A L
S, Jly1sl 3HaXO/DKEHHST YMOB, 3a SKuX B Touli C
E Gyne nincunenns (Makcumymu) a6o mnocnabnen-
Puc. 26.3 B (MiHIMyMH) CBiTIIA, CKOPHCTAEMOCH (DOpMY-
1010 (26.15) mst pesynpryrodoi inrencuBHocti. 1106 pe3ynabryroda iHTeHCHBHICTH B Touli C

Oyia MaKCUMAaIbHOK, HEOOXiqHO, m100 pisHuIs (a3 Oyna pisaa 2kz. TobTo

5 = ZTHA —2kz, k =0, 1,+2,+3,...

(TyT i HIDKYE Ao IO3HAYEHO Yepes3 A), 3BiAKH MAEMO

A=2k% —kA. (26.17)

[I106 pe3ynpTyioua iHTeHCHBHICTH B Toulli C Oyia MiHIMAIBHOIO, pi3HULS (a3 TOBUHHA OYTH
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26 Inmepghepenyis ceimna

piBHa (2K +1)7 , ToOTO:

5 = ZT”A = (2k + D, k =0, £1,+2,£3,...,

3B1IKHA

A = (2K +1)%. (26.18)

TakuM YMHOM, MAKCHMYMH BHHHKAIOTH TaM, e ONTHYHA Pi3HUIS X0y XBHIb A 10piB-
HIOE IIOMY YHCJIY XBHIb 200 HApHOMY YUCTY mBXBWIb (26.17), MiHiMymu — e onTH4YHA
Pi3HHIS X00y XBHJIb A TOpPIiBHIOE HeMAPHOMY YHCIY MiBXBUIB (26.18).

SIkmio B popmyiy (26.15) mimcraButu 3uauenss A i3 (26.16), To OTpEMAEMO 3aJEKHICTH
OCBITIICHOCTI eKkpany (po3moIity iHTeHCHBHOCTI Ha ekpawi) Bix | — Bigcrani Big Touku O (oci
cumerpii) (puc. 26.3):

2rlt
I . =1+ 1, +2,l;], cos——. 26.19
pe3 1 2 172 L2 ( )

SIKIIO TIPHITYCTUTH, 110 B TOUKY C TPUXOIATH XBUJI OJHAKOBUX iHTeHCHBHOCTEH (1 = I = Iy),
TO (hopmya (26.19) npriiMe GBI KOMITAKTHAMN BUATIIST;

2r It
I ,.=21,(1+ cos—), 26.20
pe3 0( L ) ( )

1e |l — IHTEeHCUBHICTD ITaIaI0YHMX CBITJIOBHX XBWIb, t — BiJICTAHb MK

AAAAAAAAAAAAAAAAAAAAAAA mkepernamy, | — Bigcranb Big Touku cumerpii (1. O) 10 TOUYKH CIIO-
cTepexXeHHs], L — BiicTanp Bit [pKepen 10 eKpaHa CIIOCTEPEKEeHHS, A
— JIOB’KMHA XBUJIi. 32 BUKOHAHHS BKA3aHOI BUILE YMOBH Inax = 4 I,
Innin = 0, ToOTO Ha ekpaHi Oy/e crocTepiraTucs repiouyHa 3MiHa
CBIT/IHX 1 TeMHHX cMyT (puc. 26.4).

g I BukopucroByroun criBigHonrerns (26.16) ta ymoBu mak-
Puc. 26.4 cumymiB (26.17) i minimymiB (26.18), 3Haiimemo BimcraHi, Ha
SIKAX PO3MICTATHCS MAKCUMYMH |pay 1 MiHIMYMH |pin, TOOTO
t A
EI = kA = |l (k) = kTL, (26.21)
Yookt S| ) =@k + )il (26.22)
L 2 e 2t '
upuHa cBiTIOl cMyrH (BiICTaHb MiX ABOMa TCMHUMH CMYTaMH)
Al =15,k +1) — 1, (k) = %L. (26.23)

Iupuna TeMHOI cMyrH (BiICTaHb MK ABOMA CYCIAHIMU CBITIMMHU CMYraMH) BU3HAYAETHCS
Takox (opmysoro (26.23).

I3 popmyan (26.23) Buano, mo Biacransb Al mixk inTepdepenuiiinumu cMmyramu 3pocrae
NpHU 3MeHIIeHHi BiacTani t Mixk mkepesamu S; i S;. Tomy 3po3ymine, mo aast oTpuMaHHs
sKicHOi (po30ipiuBoi) iHTepdepeHUiiiHOl KAPTHHHU BiACTaHbL t MiXK IKepeaMH MOBHHHA
OyTH 1y:Ke MAJIOI0.

Hpuknan 26.3. el winunu 3naxooamecs na siocmani t =010 mm o0wna 6i0 00HOI i Ha 6i0-
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8§ 26.4 Memoou 30iticnennst inmepghepenyii

cmani L = 1,2 m 6i0 expana. [Linunu ocgimmoromucs cgimuom 3 doedicuroro xeuni 4 = = 0,5 mrm.
Busnauumu: a) eiocmarnv 6i0 yenmpa expana 00 n’simoi céimaoeoi cmyaut; 6) wupury ceimuoi cmyau.

Po3B’s130K. a) Biocmans 6i0 yenmpa expana 0o K-2o0 maxcumymy susnavacmocs (popmynoro
(26.21). Tomy

(5-107" M)(L,2 M)
107

6) Hlupuny ceimnoi cmyau susnauumo 3a gpopmynoio (26.23):

AL (5107 m)(1,2 M)

t 107 m

=0,03m =30 mm.

I(k)=l5=k%L=5

Al = =6-10° =6 M.

Hpuxnan 26.4. [lsi ey3vki witunu posmiujeHi HACMinbKu OIUZLKO, WO BUMIPAMU GiOC-
Manb Midic HUMU NPSIMUM WIISXOM GUABTAEMbCA Oyice 8adicko. Tlpu ocsimuenni yux wjinum ceim-
aom (A =5 - 107 m) eusieneno, wo na expani, 6iddanenozo 6io winun na giocmans L = 4 m, cy-
CIOHI ceimai inmepepenyiiini ninii posodineni siocmannio Al = 2 cym. Busnauumu iocmans
MIDIC WITUHAMU.

Po3B’si30k. s yiei memu ckopucmaemocs gopmynoio (26.23):

-7
A=l o oA oG 1074 = 0.
t Al 2.102 m

§ 26.4. MeToau 3ailicHeHHsI inTepdepenii

SIx BiJ3HaUaIOCh BHUILE, iHTEp(hEpYyBaTH MOXKYTh TUIBKM KOT'€PEHTHI CBITI0BI xBwimi. [Ipupo-
JIHI JDKepena cBiTiIa HekorepeHTHi. Lle moB’s3aHe 3 THM, IO eJIeMEHTapHAM IIPUPOIHAM BHIIPO-
MIHIOBAaYEM CBITJIAa € aTOMH a00 MOJIEKYJIH, 3 SIKUX CKIaIaeThesl Oyb-sike cBiTHE Tiso. IIpomec
BHIIPOMiHIOBAHHS KOKHOIO atoMa TpuBae ~ 10 ¢ i mpumiHseThCst BHACHIOK BTPATH HEM eHEp-
rii Ha BUNPOMIHIOBAHHS 1 B3a€MOJIIO 3 IHIIMMHU aToMamHu. [IoBTOpHE BHIIPOMIHIOBaHHS aTOMOM
MOX€ 3JIHCHUTHCS TUTBKU Micist Horo 30ymkeHHs. OfHaK 1 XBWIA Bxke OyJie 1HIIol momsipu3a-
11, 3 1HIIOF0 TTOYaTKOBOIO (ha3or0. ToMy OueBHIHO, IO pi3HMI (Da3 MK TAKUMU XBHISIMH HE
MOXKe OyTH cTainoro, a Oyae 3MIHIOBaTHCS 4epe3 JyXKe KOPOTKi IMPOMIKKH dacy. 3p0o3yMilio, 110
TaKi JpKepeta JaroTh HEKOTepEeHTHE CBITIIO, sIKe iHTepdepyBaTH HE MOXKE.

JLsl OTpUMaHHS KOTEPEHTHHX CBITIIOBHX XBHJIb BAAIOTHCS [0 MITYYHHX CIIOCOOIB, a came:
CBITJIOBY XBWJIIO Bii OAHOIO /IzKepesia PO3ABOIOIOTH i CNIPSIMOBYIOTH Pi3HUMH IIJISIXaMH,
MICJISL YOro, JOCSATal0Yd OAHHUX i THX CAMHUX TOYOK, BOHH iHTeP(epyITh.

B onrtuii BizoMo 1Ba IPUHIMIIOBO Pi3HI MITIXH OAEPKAHHSI KOTEPEHTHUX CBITJIOBUX ITy4KiB
3 OJIHOTO.

Iepumii — ue crocié nmoaisty GpoHTy XBHJIb. B 1150My BHIIaJKy ITy9OK CBiTJIa, IIIO BHIIPO-
MIHIOETBCSI JPKEPETIOM, TTOJIUISETHCS Ha /IBa 1 3IIHCHIOETHCS TIONAJTBIIE 3BEICHHS iX B OJTHE MiCIle
TTCIIST TIPOXO/PKEHHST HAUMHY Pi3HUX ONTUYHHX NDIAXiB. Bumineni mydku momiOHi 10 caMOCTiiHIX
JoKeper, ToB’s13aHi (azamu, 60 YTBOPEHiI BOHHM 3 OHOTO 1 Toro *k (GpoHTy xBIti. OTXe, Taki XBH-
JIi € KOTepeHTHi, a, 3HaYNTh, IIPU HAKIAJaHHI BOHU OynyTh iHTepdepyBaTh. Lleit meTon npunar-
HUH JUTS TOCTATHBO MaJTUX JPKEpeIT CBITIIA, SIKI HAOIIKEHO MOKHA BBKATH TOUKOBHMHL.

Jpyruii cnocid yTBopeHHs1 KOTepeHTHUX XBIJIb — CIIOCi0 Moily aMILTiTy au. 3a J0ImoMo-
TOI0 MIEBHUX MPUCTOCYBAHb (HATIPUKJIA/, HAMIIBIPO30PHX IUIACTHHOK) PO3ALULIIOTH SHEPIit0 KOMH-
BaHb OHi€] MIIAHKY (PPOHTY XBHJII HA JBI YACTHHH, SIKi 3HOB-TAKM MOXKHA CIIPSIMYBATH Ha €KpaH
PI3HUMM ONTHYHMMHM NULIXaMu. JlaHuii croci® mpuaaTHUH SK Ul TOYKOBHX JDKEPEN, Tak 1 IS
JOKEpET CBITIIa CKIHIEHNX PO3MIpIB 1 31aTHHI 3a0€3MeYnTH 3HAYHO OUTBIITY iIHTEHCHBHICTD iHTEp-
(epeHIIHHNX CMYT, Hi)K TP TEPIIOMY METOI.
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26 Inmepghepenyis ceimaa

I mepmmii, i qpyrui MeToau AAIOTh 3MOTY 3MIWCHUTH iHTepdepeHmito sIK Ui IBOX, TaK i
OinbIIoi KiNbKOCTI ImydkiB. Taka iHTepdepeHwis Ha3MBAETHCSA BiMOBIIHO JBOINPOMEHEBOIO 1
6araTorpoMeHEBOIO.

Mertoa noxity ¢ppoury xeuib. Jocaix FOunra (1801 p.).

HOnz Tomac (1773 — 1829) — awneniticoxuti ¢izux,
00uH i3 meopyie x6unb08oi meopii ceimaa. Hapoouscs 6
Mineepmoni. Buuscs 6 Jlonooncvkomy, EOinOypecbrkomy
i ['emmineencokoMy yHigepcumemax.

Hayxosi npayi 3 ¢isuxu npucesueni onmuyi, axyc-
muyi, menaomi, mexaniyi. B 1800 p. sucmynue na 3axucm
XBUNLOBOT Meopii c8imaA, nepuiuii NOSICHUG Aguuje IHmep-
pepenyii ceimna (1801p.) i 66ie mepmin inmeppepenyis,
nosicnug kinvys Hvtomona, euxonae nepuiuti Oemoncmpa-
YIliHUL eKxcnepumenm no CROCMepPediCeHtIo iHmepgepen-
yii' ceimaa, po3pobus meopiro koabopoeozo 3opy. B 1807p.
66168 XAPAKMEPUCIUKY NPYHCHOCHE — MOOYIb FOHza.

Lle Oyna mepira ekcrieprMeHTallbHa YCTAaHOBKA, sIKa JIAaBaja MOXKIIUBICTh OTPUMATH JIBI KOTe-
PEHTHI XBUJIi, CriocTepiraTé iHTep(epeHIIiio CBiTIa Ha eKpaHi. SIcKkpaBuii My4OK CBITiIa, HAIPHK-
nan, Bix CoHr, manae Ha ekpaH Eq, 3 MannM oTBopoM abo By3bKoro miimuHoo (prc. 26.5). Bin-
HOBIHO 10 MpuHIHMIy ['toiirenca, s mimaa (OTBip) CTa€ HOBHM JDKEPENIOM HarmBCepHIHIX
E, E, g XBHJD. I1i xBuuti mamaroTh Ha Ipyruit expas E, 3 He-

BEJIMKUMH OTBOpaMH a00 LIIJIMHAMH, sIKi B CBOIO Uep-

Ty TAaKOXX CTalOTh JKeperamu XBIb. OCKIIBKH OcTa-

HHI BUKJIMKAIOTBCS OHIEIO 1 TIEI0 XK TMaJAI04O0I0 Ha M-

) > JmHA (OTBOpPH) XBHJICO, TO BOHH 3/iHCHIOKOTH CBOI KO-

JIMBaHHS B OTHAKOBiH (a3i i 3 OMHAKOBUMH aMILTITY-

>> JTaMH, TOOTO BOHHU € KOTePCHTHUMHU. XBUII, SIKi BH-

/ XOIATH 13 e (0TBOpIB) S; | S, CXONATECS B Pi3HKUX

TOYKax MpocTopy (B TOMy 9HMCI i Toukax ekpana E) 3

E  pisauuero xomy, sika BU3HAYa€THCS NPOMIEHUMY HU-

Puc. 26.5 MU ONITHYHUMH NULTXaMU. B 3aJIe)KHOCTI Bif pi3HHUIII

He. £0. XOJIy BOHH a00 TIiICHITIOIOTH, 200 TIOCIa0TIOI0Th OJHA

OHY B TiM UM iHIIIH TOUIl eKpaHa. TakuM YMHOM, Ha €KpaHi CIIOCTEPIracThCs YepryBaHHS CBIT-
JIUX 1 TEMHUX CMYT.

JIist BU3HAYCHHS TTOJIOKEHHS iHTep(depeHIiHHIX CMYT i 1X MMUPUHU KOPUCTYIOTBCS POpMy-
namu (26.21) — (26.23). BuMipsiBIlK eKCriepuMEHTATbHO MMpHHY cBiTioi cmyru Al 3a dhopmy-
71010 (26.23), MOKHA 3HANTH TOBKHHY CBITIIOBOI XBHIIi:

=
~—

wn

it
It

2 (26.24)

Hpuxnanx 26.5. Ak i ¢ ckinbku pazie IMiHUMbCS 8I0CMAHb MIdC THMEPOHEPeHYIIHUMU CMY2aMil 6
docioi FOuea, siujo senenuii ceimogimomp (A, = 5,0 - 107 M) samirumu uepsorum (4, == 6,5 - 107 m)?

Po3B’s130K. Biocmarb migwic cyciOHiMu inmeppeperyitinumu ceimaumMu cmyeamu 8UHaYde-
mucs popmynoio (26.23):




§ 26.4 Memoou 30iticHenns inmepgepenyii

Benuuunu t i L sanmuwuaromebcs cmanumu, 3MIHIOEMbCS Tume 008AHCUHA CEIMI0BOT XGUIIL.
Ocxinvku Al npsamvo nponopyiiine 1, mo 3amina senenozo ceimio@inempa uepeonum npusseoe
00 30inbUen s 8I0CMAHI MIdiC ceimaumu cmyaamu, 60 A, > A, Jlani snaiidemo, wjo

Al, A, _ 65107 m _
Al, 4, 50107 u
Omoice, npu 3aMiHi 3e1eH020 CEIMIOPITLIMPA YepEOHUM BIOCMAHL MidIC THIMeP@epPeHYilIHUMU
cmyeamu 30invuumocs 6 1,3 pasu.

Hpuknan 26.5. Ak i 6 ckinvku paszie sminumscs i0CManb Mide CyCiOHiMu iHmepgepenyiii-
HUMU cmyeamu Ha ekpani 6 oocioi FOunea (puc. 26.5), sxwo 6cio yemarnoeky nomicmumu y 600y?

Po3B’s130K. Axuyo inmepepyroui npomeni nOwuproomoscst 8 00HOMY | MOMY JHC cepedosuili,
6 0anomy 6URAoKy y 6001, Mo PisHuys Xo0y Mixc Humu eupazumocs max (Oue. § 26.2):

A= (r, —n)n,, 1)

Oe I'1 i I, — ceomempuyHi WIAXU NPOMEHI8 V 800I, Ny — NOKA3HUK 3a10MAeHHS 800U. OCKinbKU
Gopmyna ons pisnuyi xo0y inmepgepyrouux npomenis (26.16) ompumana ons nosimps (N, = 1),
mo i1 nompibHo NOMHONCUMU HA N, , MOOMO

t
A =—nl, 2
N @

a ompumary na ocnosi (26.16) gpopmyny (26.23) ons éiocmani misic inmepghepenyitnumu cmy-
2amu nooiaumu Ha N, moomo

AL

Al = 2=,
tn,

@)

Ockinvru N, = 1,33, mo i3 (3) 6uono, wo nics 3anypenns yemanosku FOnea y 600y, giocmans
Midic inmepghepenyiinumu cmyzamu 3meHuumoca 6 1,33 pazu 6 nopieHaHHI 3 6i0CMAHHIO Midic
HUMU, OMPUMAHUX 6 ROGIMPI.

Jd3epkana ®penens.

@Dpenenv Oziocmen Kan (1788 — 1827) — dhpanyysvruii
@isux. Hapoouecst 6 micmi bponwvi. 3akinuue nonimexwiuny
wiony (1806 p.) ma LLxony mocmie ma oopiz (1809 p.).

Hayxosi npayi npucesueni ¢izuuniv onmuyi. B 1815 p.
nepegioxkpue npunyun inmepgepenyii, 0onoerHus Gidomull
npunyun Toveenca i Ha ocroei yux 06ox npuryunie y 1818 p.
po3pobus meopiio ouppakyii ceimaa. /losie nonepeynicmo
CBIMNI0BUX X6UTb, GIOKPUS eNINMUYHY | KON0BY NONApU3ayii
C8ImMA, NOSACHUE NOBEPMAHHS NAOWUHU NONAPU3AYIT cim-
214, NOOBItiHe NPOMEHE3ANOMIEHHS, CMEOPUB P50 iHmepe-
penyitinux npunadis. Bin pazom 3 FOneom € meopyem xeu-
150801 meopii ceima.

@penens y 1816 p. 3anpornonyBaB B SIKOCTI KOTEPEHTHUX JDKEPEN CBITJIA CKOPUCTATUCS JBO-
Ma ySIBHUMH 300paXCHHSMHE OJTHOTO 1 TOTO K JDKEpeNa CBiTIa Y ABOX INTOCKHX J3epkanax. Cxe-
Ma nocriny ©penens HaBeneHa Ha puc. 26.6.

CBITJIO BiJl BY3bKOI, SICKPAaBO OCBITJICHOI MIUTHHY S, MAaJia€ Ha JIBa IDIOCKI 13epkana Z; 1 Zy,
PO3MIMIEHUX OHE BITHOCHO OJTHOTO TiJT KyToM, Onm3pkuM 10 180°. Ilimiaa S BCTaHOBITIOETHCS
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26 Inmepghepenyis ceimaa

napayenbHo JiHil (pedpa) cronydeHHs IomKH a3epkai. [Ipu BigOMBaHHI BiJl A3epKajl Majaro-
E 9MH Iy4OK IOAIISETHCS Ha JIBA KOT€pEeH-
THI ITy9KH, 110 HIOUTO BUXOZATH i3 JKe-
pen S; 1 Sy, sIKi € YSIBHUMH 300pa)keHHSI-
My mirHE S B m3epkanax. 11o6 criTimo
BiJl [DKepesia S He MoTparusuio Ha eKpaH
CIOCTEPEKEHHS, JDKEPENo eKkpaHyroTs. Ha
€KpaH CIOCTEpPEKEHb IONAAAI0Th TUIHKA
BiIOWTI BiJ J3€pKaj KOTCPEHTHI ITyYKH.
B obxacti AB Ha expaHi CIIOCTEpiraroThb-
sl CBITJII 1 TEMHI CMYTH.

HeBakko mokazaTtd, 1o Bijcrasb t
MIDX YSIBHUMH JDKEPEJIaMH JIOPiBHIOE:

Puc. 26.6 t=20pr, (26.25)

e ¢ — JOMOBHIOBANBHUN KYT MIX J3epKalaMH, I — BiCTaHb Bijx ukeperna S mo minii (pedpa)
crionydeHHs a3epkan (puc. 26.6).

MIupuHy iHTepdepeHIiHHNX CMYT BU3HAYAI0Th, KOPUCTYIOUUCh Gopmyioro (26.23):
A L= (L + )4
t 20r '

Al = (26.26)
melL=Lo+r,at=2¢pr.

MupuHa inTtepdepenniitnol kapruau (mupuaa nepekputts) AB = 2L,p, a MakcuMalbHe
YHCIIO CMYT, SIKI MOJKHA CITOCTEpiraTH Ha eKpaHi,

_AB 9%l

_AB_ % T (26.27)
Al (Ly + )4

SIKIIO eKCIIepHMEHTANIBHO BUMIPATH IMHPHHY CBiTIOT cMyru Al, To i3 (26.26) MoxxHa 3Haii-

TH JIOBXKHUHY CBITJIOBOI XBHITI
_ 2pral (26.28)
Lo+ r

Hpuxnan 26.7. [lpu oceimaenni 0zepran @perenss MOHOXPOMAMUYUHUM CEIMAOM 3 008IICU-
Hoto xeuni A = 486 Hm Ha ekpani, axull 3Haxooumvca Ha eiocmani Lo = 1 m 610 ainii nepemuny
0sepran, cnocmepiearome inmepgepenyiini cmyeu, wupuna sxux Al = 1 yum. Jocepeno ceéimna
3Haxooumucs Ha siocmani ¥ = 10 cm 600 ninii nepemuny 0zepxan. Busnauumu kym mixc 03ep-
kanamu (puc. 26.6).

Po3B’sizok. Kym misic 0zepranavu @penens eupazumo iz popmynu (26.26):

_ (Lt _ (@m+ 01m)(486-107" w)
2Alr 2-(01.m)(107° )

= 267310 pao = 9'10".

Binpu3ma ®penensi. AHaIOTIYHO OCHIY i3 13epkanaMu, PpeHerns 30iHCHIB iHTepEepEHLIo
CBITJIA 3 JBOMA Tipu3Mamu (puc. 26.7) 3 MaJMMH 3aJIOMHAMHU KyTaMH, CKIICEHMMH OCHOBaMH OJIHA
110 oyHOI. CBITIIOBa XBIIISL, BUITPOMIHIOBAaHA JDKEPEIIOM S, 3a JOTIOMOT 010 OIlPHU3MH PO3JIBOIOETHCS.
[Ticist 3aomiieHHsT B IPU3Max CBIT/IOBI XBIUI BiXHMJISIOTHCS, BHACIIOK YOTO MEPEKPUBAIOTHCS 1
iHTEp(HEpYIOTH.
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8§ 26.4 Memoou 30iticnennst inmepghepenyii

I3 puc. 26.7 nerko MoXKHa 3HAKTH, IO BiZICTaHb MK YSIBHUMH 300paKeHHsIMU S; 1 S, [okepena S

g t=2pr(n-1), (26.29)
Je ¢ — 3aJIOMHUH KyT Oinpusmu, N —
S, _-==2 _ TIOKA3HHUK 3aJIOMJICHHSI peYOBHHH Oi-
s (P’,/ g npusmu. [upuna iHTepdepeninanx
o<\ cuyr
: r L, o 2 Lo+r
Y o O acfpo LtD 5 030
: ~>< t 2pr(n-1)
I EE:’_: ke nme L = Ly + r — BincraHs Big 300pa-
5, - XKEHb S; 1 Sy 710 eKpaHa CrocTepexe-
HHSI.
A upuna inTephepeHuiiHol Kap-
THHH
Puc. 26.7

AB = 2Ly(n - 1), (26.31)
a MAaKCUMAJIbHE YHCJI0 CMYT, HKi CHOCTepiraIOTLCH Ha eraHi,

2 2
N = AB_deir(n-1)° (26.32)
Al (Lo + )4

Mpuxnan 2.8. Ha 6inpusmy @penens naoae ceimno (A = 600 um) 6i0 Odoicepena, sixe
posmiwgere Ha idcmani ¥ = 1 ym 6i0 npusmu. 3naiimu Yucio cmye, wo YmMeopiomsCsa Ha eKpa-
Hi 8 pe3ynbmami iHmepgepenyii, akujo giocmard 6i0 dinpusmu 0o ekpana Lo = 4 m, 3arommnuti
Kym npusmu ¢ = 2 - 107 pao., nokasnux sanomnenns pevosurnu npusmu n = 1,5 (puc. 26.7).

Po3w’s130K. Yucio cmye, IKi MOJICHA cnocmepieamu Ha eKpari, 6USHAYAEMbCS POPMYION0
(26.32):

_ 4p%rLy(n - 1)? _ A A m(I5-1)%(2-10°%)?
(Lo + 1A (4m+11)6-107 m

=10 cmye.

Jzepkajio Jlnoiina. {yxe npoctuii crocid oxepxanHs iHTepdepeHnii cBiTia 3a g0momo-
FOI0 OJIHOTO IUIOCKOTO JI3€pKaiia 3alporoHyBaB iprmaHacekuii ¢izuk X. Jhnoiin (1800 — 1881).
E YacruHa CBITJIOBOI XBWII Bij JKe-
B pena S (puc. 26.8) Oe3nocepenHbo

MIOTpAIUIE HA €KPaH CIIOCTEPEKECH-

Ha E, a npyra — micns BigOUTTS BiX

wrockoro a3epkaia MN. Ha ekpani

00MIBI YaCTMHHU XBHJIl HAKIAIar0-
A Ties i inTephepyroTh.
Sxmo B Oynp-sKiii i3 HaBeje-

HUX BUILE CXEM BUKOPHCTOBYBATH

JDKepeIto OLIoro cBiTIa, TO Ha eKpa-

Hi OTpUMaeMo iHTepdepeHiiiHi criek-

TP CBITJIa MEPIIOTO, APYToro i T.,

TIOPSIKY, BIATIOBIIHO 10 3HAYCHHS
Puc. 26.8 k=1, 2,3,..., ueHTpanbHa K cMyra
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26 Inmepghepenyis ceimna

3aBxIu Oyze O1Iot0.

Mpuknan 26.9. Ooun npomins (npomine 1) 6i0 docepena S monoxpomamuunozo ceimaa (). =
7,6 - 107 w) naoae 6 mouxy A expana E 6esnocepednvo, a imuuti (npomine 2) nicis eiobumms
E  i0 nnockoeo 03eprana (puc. 26.9); SA =
z 2m,SC=1m, BC=2-10°m. ll]o 6y0e
cnocmepicamucsi ¢  mouyi A 8
pesynomami  inmepghepenyii: niocunents
yy nocrabnenus?
> 1 Po3B’si30k.  Pezymvmam  inmepghe-
S C Al penyii (niocunenns wu nocnabnenns) 6
mouyi A eusHauacmvcs pisHUYyer xooy
Puc. 26.9 npomeHie 11 2. Bioomo, wo axuwo pisHuys
X00y 060X npomenie oopienioc yinomy uucny xeuwnv (A = kA), mo ceimnosi xeuni niocuname oona

B
I
I

I
I
I
I
I
>

OOHY I, AKWO PI3HUYSL XOOY NPOMEHIE OOpIBHIOE HenapHomy yucny niexeuns A = (2K + 1)% , mo

C8IMI0BI X8UL No2acimv 00HA O00HY. Taxum uyuHoOM, po38 30K 3a0ayi 3600UMbCA 00 3HAXO-
0JICEeHHsL YUCTI08020 3HAYEHHS pisHuyi xo0y A npomenie 1 i 2 ¢ doeoicunax ceimnosoi xeuni. I3
puc. 26.9. maemo:

A =SB + BA - SA

abo
A = 2,/SC?+ BC2 - SA = 2,/(Ln)? + (2-10° m)2 —2m = 38-10° a1,
1 ocmamouno
A 3810°m
A 76107 m
abo

A =54.

Ockinvku pisHuyst Xo0y OOPIGHIOE YIIOMY YUCTY X6Ulb, MO 8 mouyi A 8UHUKHe C8im.ia Niama
(niocunennst).

8§ 26.5. InTepdepeHuiss B TOHKHX IUTIBKAX i IVIACTHHKAX

[Mpwu naxinHi CBITIOBOI XBHWJIl HAa TOHKY MPO30pY IIOCKONApaieNbHy IIACTHHKY 200 IUTiB-
Ky, BiIOYBA€THCS YaCTKOBE BiJOMBAaHHSA 11 BiJ 000X MOBEPXOHb. B pe3ynbTaTi BHHUKAIOTH JBI
KOTEpEeHTHI CBITJIOBI XBWII, SIKI MOXKYTh iHTepdepyBaru. [HTepdepeHmis Takux XBHIb BioMa
I1i1 Ha3BOIO iHTepdepeHIlisi B TOHKUX ITiBKaX 200 KOJILOPiB TOHKUX MJIACTHHOK. Lle sBU-
LIE JISTKO CIOCTepiraTi Ha MIJIBHUX IUTIBKaX (MIJIbHHX OyibOalnkax), Ha Iy)Ke TOHKUX IUTiB-
Kax pi3HOTO POy MacTHJI, SKi IUTaBalOTh Ha MTOBEPXHI BOIM, HA TUTIBKaX MPO30PUX OKUCIIIB, SIKi
YacTO MarTh MICLle Ha MMOBEPXHI CTApHUX CTEKOJI a0 Ha Meranax (Mpu 3arapTyBaHHI MOMipOBa-
HHX CTAJBHUX BHPOOIB), HA MPO30PHUX YACTUHAX KPUJICIH KOMAaX TOLIO.

Bupinnvo nBa Buau inTepdepeHuii B TOHKHUX IDTIBKaX 1 IIacTHHKAX: iHTepdepeHwis mapa-
JIeTbHUX MPOMEHIB, sIKi BUHUKAIOTh TIPY BiIOMBaHHI CBIT/Ia BiJl TOBEPXOHb IUIOCKOMAPANIEIIBHOL
IUTACTUHKY Ta iHTep()epeHIisi MPOMeHiB, siki BHHUKAIOTH NPHU Bi0MBaHHI cBiTJIa Bix miac-
THHKH 3MiHHOI TOBLIMHH. Y TIEPIIOMY BUITIKy BUHUKAIOTh TaK 3BaHi CMYTH OAHAKOBOI'0 Ha-
XHJIy, a B IPYTOMY - CMYT'H OJHAKOBOI TOBIIMHH.

InTepdepenuiiini cMmyru onnakoBoro Haxmity. Hexaii 3 OBITps Ha IUIOCKOIIapaielbHy Iuiac-
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§ 26.5 [umepghepenyis 6 MOHKUX NAIBKAX | NAACUHKAX

THHKY NaJia€ My4O0K MapajelbHuX MPOMEHIB MOHOXPOMAaTHYHOIO CBIT/IA IiJ KyToM i; (puc. 26.10).
S’ IMpomink a B Touli A 4acTKOBO Bigi6’€Thest (POMiHD
N @) 1 YaCTKOBO IIPOM/IE B IUTACTHHKY i KyTOM ip. Jiii-
LIOBIIM JIO IIPOTHJICKHOI MOBEpxHi, B Todli B BiH
YaCTKOBO BHHJIE 3 MEXI IUIACTUHKH, 1 YaCTKOBO BiJi-
E 0’erbes B Hanpsmky BC i, 3amomuBimcs B Touri C,
Buiiae B moBiTps. [IpoMeHi a' i b xorepenTHi i BoHU B
) ¢okanpHii TrommHi JiH3u L 6ynyts inTepdepysarn.
Pesynprar inTepdepennii B Tiit un iHmii toum ¢o-
KaJIbHOI IUIOMIMHM JIiH3M L BU3HauaTUMeThCs pi3HH-
t [IEI0 X0y ITUX MPOMEHIB, SKa, K BUAHO 3 puc. 26.10,
7 JTIOPIBHIOE

n A=(AB+BC) n—(AE + 1/2), (26.33)

Jie N — MOKa3HHK 3aJIOMJICHHS TUIACTUHH, A — JOBXHUHA
Puc. 26.10 CBITJIOBOI XBHIII. .
Benmuunna A/2 — 1o1aTkoBa Pi3HALLL X0y, SKa BU-
HUKA€ TIPH BiIOMBAaHHI POMEHS ¢ HA MEXI MOJUTY ONTHYHO MEHII TyCTe — ONTUYHO OUIBII rycTe
cepenoBuiie (B JAHOMY BUITAAKY Ha MEXi MOALTY OBITpPS — IUIACTHHKA).
MHaui, i3 puc. 26.10 maemo

t
cos i,
AE = ACsin iy = 2ttgi, sin iy,

AB=BC =

Je t — TOBIIYHA [UIACTUHKHY, i — KYT 3aJIOMJICHHSL.
CKOpHCTaBIIUCh 3aKOHOM 3aJIOMJIEHHS Sin i; =N sin i, , BUpa3 U1 AE nepenuiieMo Tak:
-2
SIn~ 1
AE =2th ——2%.
cos i,
Bpaxoytouu 3uauenns AB, BC i AE, Bupa3 (26.33) mist pisauni xony HaOye BUIIISAY:

. 2 -
A= oS A o s i, - % . (26.34)

Cos i, Cos i, 2

Ha npaxruni gacrime KOpUCTYIOTbCS BUPAa30M ISl PI3HUL XOMY, B SIKMH BXOAWUTH HE KT
3aJIOMJICHHS i, @ KYT MaJiHHA i7. SIKIIIO CKOPUCTATHCh 3aKOHOM 3JIOMJICHHSI, TO 3HaAEMO, 110

cos i, =+/1 —sin?i, =
micist yoro Bupa3s (26.34) s pisHuLi X0y HaOyne BHITISTY:

A = 2t./n? —sin?i; —% . (26.35)

SIKIo pi3HUIA X0y TOpiBHIOBATUME IIJIOMY YUCITY XBHIb

2t /n? —sin?i, -% kL k=012, ., (26.36)

TO B TOULll S' BHHHKHE MAKCUMYM. SIKIIO X HENapHOMY YHCITY MIBXBHIIb
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26 Inmepghepenyis ceimaa

2t /n? —sin?i, -% - (2K + 1)%, k=012 ., (26.37)

TO B TOYI S' BUHHKHE MiHIMyM.

[MpumnycTrMo mai, o B SIKOCTI JpKepera CBiTia B3ITO HE OKPEMY TOUKY S, a CBITHY MOBEpX-
Hio P (puc. 26.11). V Bumaaky BiacyrHocti inrepdepeniii (HanpuKiIa, IIOCKOmapaiebHa 1mia-
cTHHKA Oyna O 3aMiHeHA IIOCKUM METAIIIYHAM JI3EPKaioM) B TOJIOBHiI (hOKaIBHIN IUIOIIKHI JIiH-
3u L (puc. 26.10) orpumaniock O 300paskeHHs] IOBEPXHI Py BUIJIAI MOBepxHi P'. 3aBIsKH iH-
TepdepeHtii BitONTHX BiJ IITACTHHKY IPOMEHIB, SICKPaBO 300pa3UTHCs TUTBKH Ta CYKYITHICTh TO-
YOK CBITHOI mOBepxHi P, must sikux A = kA, ne A BusHaudaerbcst (opmysoro (26.35). Yucmo k
OPHUIHATO Ha3MBaTH MOpPsAKoM intepdepenmii. [Ipu 3amanomy K = Ky Taka CyKynHicTh TOYOK
BinoBiHO (26.35) moBMHHA 3aJ0BUTHHATH YMOBI i3 = CONSt. Lle o3Havae, 1o 1 CYyKyMHiCTh TO-
YOK JIGXKUTH HA KPUBIii ad', sika yTBOPIOETHCs riepepizoM moBepxHi P (puc. 26.11) 3 koHycom, Bic-
cro sikoro € HopMmaib AN, a Kyt po3xwiny sikoro piBHUMM 2i;. Liif kpuBiii BiaNOBigae cBiTIa cMyra

bb' B romHi P'. TIpy inmux 3Hauennsax K # ko BUHHUKHYTb iHIII CBITJI CMyru. TakuM 4uHOM,

N B T'OJIOBHIH (hOKaJIbHIH TUTOIIMHI JTIH3H BUHHKAE CHCTE-
Ma iHTepdepenuiianx cmyr. Koxna cmyra Bifmosi-
JIa€ CTAJIOMY 3HAYCHHIO KyTa i, TOOTO OIHAKOBOMY
7 " h HAXWIy MIPOMEHIB 10 BimHOMICHHIO 10 HOpMam AN.
______ —=t--|--+=="4/—-—-—-- 3Bincu i BUIUINBaE Ha3Ba PO3IJLIYBaHUX iHTEPhEpPEH-
[IHHIX CMYT — CMYTH OJHAKOBOT0 HAXILTY.
‘i\‘ InTepdepeHtis BUHUKAE 1 B TPOMEHSIX, SIKi TpOXO-
JIITh Yepe3 TUIACTHUHKY, aJie KapTHHA TaM MEHIII Pi3Ka,
OCKUTFKH 1HTEHCHBHICTH ITy4YKa, IO IMPOUIIOB Yepe3
IUIACTHHKY Ha0araTo MEHIIIA iHTEHCUBHOCTI ITy4Ka, 0
BiJIOMBCS Bij] TOBEPXOHb TUIACTUHKL
Jlo mporo wacy Mu BBaKaiH, IO CBITJIO, sKE Ta-
JTa€ Ha TUTACTUHKY, € MOHOXPOMATHUYHE 3 JOBKUHOKO
Puc. 26.11 XBWII A. SIKIO CBITIIO HEMOHOXPOMATHYHE, a Xapak-
TEPU3YETHCS JACSIKAM IHTEPBAJIOM JIOBXXHH XBUIIb A/,
TO TIPH JAHOMY KYTi TTAAiHHS {j BUHUKHYTh MAKCUMYMH JIJISl BCiX JIOBXKUH XBHJIb A1, Ap, A3, ..., SKi
BXOJISTH B 3aJaHUM iHTEpBaI A/ 1 SIKi 33 J0BOJIEHSIOTH YMOBY

A=ki = (K +D)A, = (K + 245 =...

B pe3ymbTati BimOyaeThCS HAKIAAaHHI CMYT Pi3HHX TOBXKUH, TOOTO HA MicCIli KOXKHOT CBITIIO1
CMYTH B KO)KHOMY TIOPSIIKY BUHUKHYTH CBITJII CMYI'H BiJl BCIX JJOBXXUH XBHJIb, SIKi BXOAATH B 1H-
TepBai AL, SIKmo neit iHTepBai MiCTUTB CBITJIO BUAMMOTO Jialla3oHy, TO IIPH JOCTAaTHHO TOHKIH
rwiactuHmi (t ~ 8 mxm) cBiTi cMyru GyayTh 3abapBiieHi y BCi KOIBOpH GLIOro CBiTIIa.

Mpuxaan 26.10. Ha muneny naieky (n = 1,33) nadae bine céimno nio kymom o, = 45°. Ilpu
SAKIN HAUMEeHWIT MOoBWUHI NIIGKU 80HA ) 8i0OUmMoMy ceimii Oyde euenidamu 3a0apeneHor 6
orcosmuii konip (Aye = 6 - 107 11)?

Po3B’s130K. YM06010 sunuKHeHHS MakcuMmymig y 6iooumomy ceimii € (26.36):

2tn? —sin? i, —%:ki, 1)

Oe t — moewuna naieku, N — ii NOKAZHUK 3ANOMACHHSA, 11 — KYM RAOIHHA NPOMEHIS, A — 006ICUHA
xeuni ceimaa, k = 0, 1, 2, 3, ... — nopaook inmepghpepenyii. Toswurny nuieku, npu AKill GUHUKAE
inmepghepenyis, npu 3a0anomy A, éusnavae snavenns K. Ipu K = 0 moswuna niisxu 6yoe mini-
MAALHOIO, NPU KU C8IMII0 3a0anoi 006dcunu xeuri niocuiumscs. Tooi i3 (1) macmo, wo
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§ 26.5 [umepghepenyis 6 MOHKUX NAIBKAX | NAACUHKAX

Ao 6-107" m

n = = =1,33-107 m.
" 4\/n2 —sin?i; 4\/(],33)2 —sin2 45°

t

Mpuknan 26.11. Munsna niisxa (n = 1,33) mosuunoro t = 0,3 - 10° u oceimmoemvcs Gimum
ceimaom nio Kymom naoinna iy = 0° i pozenadacmucs y iddumomy ceimii. HAxoeo xoavopy d6yoe
npu YbOMy MUTbHA NIIEKA?

Po3B’s130k. Ak i 6 npuknadi 26.10, ckopucmaemocs ymoeoro iHmepphepeHyitinux MaKxcumymie

(26.36):
ot./n? —sinZi, -% kA, )

i3 AKOI 3HATI0eMO 008ICUHY XBUTI A, AKA 8ION0GIOAE Yill YMOSI:

4t-/n? —sin?i;
P AL L @)
2k +1

Ockinvku iy =0, mo
4tn
A= . 3
2k +1 ®)
ITiocmasusui 6 (3) snauenns ti N, ompumaemo: 1y = 1,596 - 10° v ok = 0; 1, = 5,32 107m
onak=1;13=3192 10" mom k=2;1,=228 10" monak =3.
Hrwo cniecmasumu yi 008HCUHU X6ULb 3 QOBIHCUHAMU X8UTb Oino2o ceimaa (3,8 - 10" m<A<
<7107 M), 3Haxooumo, wo i3 3naiidenux OoedxrcuH xeunb minbku A = 5,32 - 107 m (3enene ceim-
J10) 6x00ums 0o ckaady 6inoeo ceimaa. Tomy munbHa niieka oyoe 3adapeiena 6 3e1eHuil Koip.

Intepdepenuiiini cMyrn ogHaxoBoi ToBUIMHHN. Po3risHEMO Mpo30py IJIACTHHKY 3MiH-
HOT TOBIIMHU. HalpOCTiIIow MIacTHHKOM (IUTIBKOKO) TAKOTO THUITY MOXKE OyTH KITUH 3 MalliM
KyTOM MK OlYHMMH MOBEpXHSAMH. B 1IbOMy BHIaJIKy TaKOX BHHHKAIOTh BiZJOMTI IIPOMEHI Bij
060x moBepxoub A4' i BB'. Hexall mpoMiHb a BiJf TOYKH S TPOTKHOTO [pKepena (puc. 26.12),
3aJJOMMBIINCH HA IOBEpXHi AA', a TOTIM BiAOMBIIKCH Bij MoBepxHi BB' i 3HOBY 3aJIOMHUBILICH
B Tounli C Ha moBepxHi AA4', yTBOPUTH NPOMIHb ',

Puc. 26.12 Puc. 26.13

Cepell BEJIMKOTO YHCIIa IPOMEHIB, 1[0 BUXOIATH 3 TOYKH S, 3HAMIETHCSA TaKHif IPOMIHb b,
SIKWIA BHajie Ha moBepxHIO AA' B Touti C, i, BiJOWBIIKCH BiJ TOBEPXHI IJIACTUHKHU, YTBOPHUTH
npoMinb b'. TIpoMeHi a' i b’ € KOrepeHTHUMH, OCKIIBKH BOHH YTBOPCHI OJHHUM 1 TUM K€ JDKepe-
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26 Inmepghepenyis ceimna

soM. B 3anexHocri Bif TOro, sikoro Oyzae Mixk HUMH pi3HULA Xoxy A, B Touni C BUHHKHE -
cuiieHHs abo mocnabienns. Skmo A = kA, To BUHUMKHE migcuienss, a skimo A = (2k+1)A/2, to
BHUHMKHE 1TOCIa0NIeHHs. SIKI0 KyT MK HOBEpXHSIMM IUTACTUHKY MaJIMi, a JPKepesio CBiTiIa po3-
MIIIIEHO AOCTATHBO JaieKo (06 MOXKHA BBAKATH KYT MaJiHHS JJIsI BCIX IPOMEHIB CTaJINM), TO
PI3HHUIO XOoy A HAONMKEHO MOXHA BUpa3uTH (popmyinoro (26.35). Ockinbku iy = coOnst, To
pizHHI X0y A MiX iHTEpQEpYIOUNMH IPOMEHIMH BU3HAYATUMEThCS JIUIIE TOBLIMHOIO TUIac-
TuHKY t B Touni C. 3BiIKM BUIUTHBAE, IO BCIM TOYKAM MOBEPXHI IVIACTHHKH, SKi BiImosiga-
0Th OTHAKOBIl TOBIIMHI, BiTnoBinae ogHa i Ta x inTepdepenmniiina kapTuHa. 3HaYNUTH, MaK-
cumymH (260 MiHIMYMH) OIHAKOBOI IHTEHCHBHOCTI Bi/IITOBIAI0Th TOYKAM ITIOBEPXHi, B SIKUX TOB-
IIHA TUTACTHHKY Ma€ OJIHE 1 T€ K 3HAYCHHS, 3BIJIKH 1 IOXOUTh Ha3Ba CMYTH 200 JiHii oqHaKo-
BOI TOBUIMHM. SIKIIIO IUTACTHHKA SIBJISE COOO0 KIIMH, TO iHTep(epeHLIiiiHI CMyTrH OHaKOBOI TOB-
IIMHYA MArOTh BUIJISAJ TIPSIMUX, HapalelIbHUX peOpy KirHa. Takuil KIIMH MOXXHA OTPUMATH, SIKIIIO
Ha OZIHY CKJISIHY IUIACTHHKY MOKJIACTH 1HITY i MK HUMHM 3 OJHOTO OOKY IOKJIACTH TOHKY CKIISIHY
nandKy. [ToBITpsIHUMIA IPOIIAPOK, IKMH BUHUKHE MK TUIACTUHKAMH, YTBOPUTH KJIMH. Y BinOHUTO-
MYy CBITJII Ha MOBEPXHi KJIMHA OYyXyTh BUAHI CBITJI 1 TEMHI CMYI' Y BUIVIAl NPSIMUX JIHIH, sIKi
napaenbHi pedpy kiuHa (puc. 26.13). B 3aranpHoMy BHITaIKy KOH}Irypawis iHTephepeHIifHIX
CMYT BiJ IIacTUHKY (IUTIBKM) 3MiHHOI TOBIIMHH BiANOBiZA€ TEOMETPUYHNAM MICIISIM IUIACTHHKH,
B SIKMX BOHA Ma€ OJIHAKOBY TOBIIMHY. [HTep(depeHIiliHi CMyTH OHAKOBOI TOBIIMHHU Y BUIJISII
YepryBaHHs CBITJIMX i TEMHHMX CMYT CIIOCTEpIralOThCsl y BUMAIKY OCBITJIEHHS IUIACTUHKH MOHO-
XpOMAaTHYHUM CBITIIOM. [Tpy OCBITIICHHI ITACTHHKY OLTMM CBITJIOM ITOBEPXHS IUIACTHHKY BUSIBH-
ThCS 320apBJICHOIO B Pi3HI KOJIBHOPH, TOYHIIIE, KOXKHA CBITJIA cMyra Oyze CKJIafaThcs i3 CBITIIMX
CMYT KOXKHOI 13 JIOBXHH XBWJIb, 1110 BXOZSATH 10 CKJIay O1I0ro cBitia.
HeBaskko moka3aty, 1o BiICTaHb MiXK CYCITHIMH CBITIIMH CMYTaMH

_ A
2nsing

| (26.38)

Jie A — IOBKHMHA CBITIIOBOI XBWJIi, N — MOKa3HUK 3aJIOMJICHHS IUIACTUHKH, 0 — KyT PO3XWITY KIIHA.

I3 (26.38) BuaHO, IO YMM MEHIIMI KYT PO3XMITY KIMHA o, THM Oiiblia BigcTab | Mix cy-
cizaimMu cMyramu. [Ipu 30ibIIeHH] 3HAYEHHS KyTa o BiZICTaHb MIXX CMyraMH 3MEHIIyBaTHMe-
ThCS 1 IIPU TICBHOMY 3HAYCHHI o iHTepdepeHLiiiHa KapTUHA MOKe B3araii 3HUKHYTH. Skmo | i
0 BAMIPSITH JIOCITITHUM LUTSIXOM, TO, KOPUCTYIOUHUCH (26.38), MOXKHA BU3HAYUTH JIOBXKHHY CBIT-
JI0BOT XBHII A.

3ayBakumo, 110 iHTepQepeHniiiny KapTHHY MOXKHa CIIPOEKTYBAaTH Ha €KpaH, SKIIO Ha IIUIs-
Xy nomupeHHs npomeHiB a'b' (puc. 26.12) nmocraButu 30upanbHy JiH3y. [Ipu Bi3yaapHOMY croc-
TEpEeXEHHI TakKX iHTep(EpeHIIIHHUX KapTHH POJIb JIIH3M BUKOHYE KPHUILTAIUK OKa, a POJIb EKpa-
Ha — HoTo CITKIBKa.

Mpuknan 26.12. Ha cxusnuii knun (N = 1,5) Hopmansho nadae nyuok ceimaa (b, = 5,8 - 107 m).
Kym xmna o= 20". Cxinoku inmepgheperyitinux cmye npunaoae Ha 0OUHUYIO O08XCUHU KIUHA?
Po3B’s130K. Kinvricmo inmepgepenyitinux cmye, wo npunaoaroms va 1 cm 0o6xcunu
1

N=T @

oe | — giocmanw mioe 0soma cycionimu ceimaumu abo memuumu cmyeamu. CKOpUCMABUUCS
Gopmynoio (26.38), snatidemo, wo

_2nsina 2(15)(sin0,0055°)
y) 58-107° cu

Ha 1 cm 0oeorcunu npunadae no S ceimaux i memHux cmye.

N 5cm™

372
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Kinbus Herorona. KnacuuHuM npukiiazioM cMyr 0IHaKOBOi TOBUIMHU € Kiibus HbroTOHA,
SIKi CITOCTEPITaroThCA HAa MOBITPSHOMY IPOIIAPKY, IO YTBOPIOETHCS MiXK MOBEPXHEIO IIOCKOIIA-
paebHOI TUIACTHHKY 1 OIYKJIOI MOBEPXHEIO JiH3W, MOKIAJICHOI HA CKILIHY IUIACTHHKY (pHC.
26.14). B 1150My BHUIMAIKy T€OMETPHYHNAM MICIIEM TOYOK OJHAKOBOI TOBIIMHM € KOJIO i TOMY BiJ-

o TIOBIZIHI CMYTI'¥l O/IHaKOBOi TOBILIWMHH, IPH HOPMaJIb-

HOMY TaJiHHI CBITJIa, MATUMYTh BUTJISI KOHIICHTPH-
R YHHX KiJIeLb 3 LIEHTPOM B TOUII IOTUKY JIiH3H 3 IIIOC-
R KOIapaJIelbHOI0 IuacThHKO0. lpy maziHHi cBiTia
1 I KyTOM cMyTH Oy/IyTh MaTé BUIJIS AEHIO CIIOT-
BOPEHHUX eJINCciB. Y pasi OCBITJICHHS cHCTeMH Oi-
JIUM CBITJIOM, SIK 1 B iHIIIMX BUTIAIKaX JTBOIIPOMECHE-
BOI iHTEep(depeHIli, CBITIII CMyru OYIyTh KOJIBOPO-
BHMH.

KorepentHi npomeHi, siki iHTepdepytoTh, yTBO-
PIOIOTHCSI IIPH BiZIONBAHHI CBITJIA B/l BEPXHBOI 1 HIDK-
HBOI MOBEPXOHB MOBITPSHOTO MPOIIApKy (prc. 26.14,
touku B i C). TIpomeni 1’ i 2 yrBoprutucs i3 poMeHst

Puc. 26.14 11 BoHU € KOrepeHTHUMH 1 OyIyTh iHTEpdEpyBaTH.
InTepdepentiiina kapTHHa, sSKa BUHUKA€E TPH HAaKJIa[aHH BIIOMTHX MPOMEHIB, HA3UBA€THCS IHTEP-
(epeHIIHOI0 KAPTUHOIO y BIIONTOMY CBIT/I. AHAJIOTIYHY KapTHHY MOKHa CIIOCTEpIraTH i B Ipo-
XizgHOMY CBiTHL. Pasiycu cBiTimx Kinenp B iHTepdepeHiiiiniil kapTrHi, 110 BUHUKAE Y BiIOUTOMY
CBITITi, BU3HAYAIOTHCS 32 (POPMYJIOIO:

= JRA(K - %), (26.39)

TEMHHX

R = ,/2Rzg , (26.40)
ne R — pajiyc KpUBH3HH OITYKITOl TIOBEPXHi JiH3M, A — IOBXKHHA XBWI cBitia, K = 1, 2, 3,... — mmo-
PpsiIoK iHTephepeHtii.

Sk BumHO i3 dopmyn (26.39) i (26.40) pamiycu IOCIIIOBHHX CBITIIHX KUTELb y BiAOHTOMY
CBITJI TIPOMOPIiFHI KBapaTHUM KOPEHSIM i3 TOCHioBHIX Hemapuux uucen (1, 3, 5,...), a paxmi-
YCH TeMHHX KUTeIb — KBaIpaTHHM KOpPEHsIM i3 nociizoBHux napuux gucen (0, 2, 4,...). Lli 3axo-
HOMIPHOCTI eKCIIEpUMEHTAIILHO OyiM BcTaHoBiIeHi e HproToHoM. AHani3 iHTepdepeHntiiHoi kap-

THHHM B IIPOXiJJHOMY CBITJIi TTOKa3ye, 110

paniycu MakCHMyMiB BH3HA4arOThCS
dopmynoro (26.40), a miniMymiB —
(26.39). 3nauuts, iHTepdepeHLiiHi Kap-
THHH y BIJOUTOMY 1 TIPOXiTHOMY CBITJIi
B3a€EMHO JIOTIOBHIOIOTH OJiHA OJHY. B
LEHTpi iHTep(hepeHIIHOT KapTHHH, SIKa
BUHHKAE Y BIIOUTOMY CBITIi, Oy/ie TeM-
Ha cmyra (puc. 26.15, a), a B poxiHo-
My — cBitia (puc. 26.15, 6). HeBaxkko
a 0

TIOMITHTH, [0 YMOBOIO, SIKa TTOJIETIIyE
crioctepexeHHs Kitens HproToHa, € Ma-

Puc. 26.15 JIMIT HaXWJI TTOBEPXHI JIH3HM JI0 MOBEp-
XHI IacTHHKY. OCTaHHBOTO MOXKHA JOCATTH, SIKIIO OpaTH JIIH3W BEJMKOTO pajiyca KpUBU3HH.
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26 Inmepghepenyis ceimaa

SIKmo masarode CBITIIO HE MOHOXPOMAarTH4YHE, TO PI3HMM A BIIIOBINAIOTH pi3HI I, TOOTO, 3aMiCTh
CBITJIMX KiJIellb B MOHOXPOMAaTHYHOMY CBITJIi MH OTPUMAaEMO CHCTEMY KOJbOPOBHX KiJIelb, Tak
3BaHi KoJab0pu HbloToHa. KokHa KOIBOpOBa CMyra HMOYMHAETHCS Bif HEHTpa (iomeToBuM i
3aKIHIyETBCSI YEPBOHUM KOJLOPOM.

Mpuxnan 26.13. Ioxazamu, wo padiye K-oco memuoeo kinvys Hetomona y giobumomy ceimii
npu cnocmepedicenni no Hopmani 3gepxy (puc. 26.14) susnauacmvcs eupazom (26.40):

I, = VRAK , de R — padiyc kpususnu eunyxnoi noeepxui ninsu, A — 0062CUnA CEIMI0BOI XGUI.

Tpunyckaemocs, wo moswuHa NOSIMPSHO20 NPOWLAPKY 6CloO0U Habazamo MeHua paoiyca Kpu-
susnu R (tk<<R), i wo r,<<R.

Po3B’s30k. Onmuuna piznuys x00y A miowe npomensmu 1' i 2, 8iobumumu 6i0 noeepxous
nogimpsinozo npoutapky (puc. 26.14), eusnauaemocs popmynoio (26.35)

A = 2tyn® —sin%i; + % @)

Oe t — moswuna nogimpsiHo20 NPOWAPKY, AKULL 8i0nN08idae mouyi B, N — NOKA3HUK 3A10MIEHHS.
nogimpsi, iy — kym naodinns. 3nax "+" ¢ (1) 3’s6uscs enaciioox mozo, wjo empamu niexeuli 6io-
0ysaomvca 6 0aHOMY BUNAOKY HA HUICHITL NOBEPXHI nogimpanoeo npowapky. Ockinbku N =
=1,ai;=0(sin 0° =0), mo (1) cnpocmumocs i nabyoe 6ucnsoy:

A

A=2t +=—. 2
5 )
Hexaii BC = ty sionosioac minimymy k-o2o nopsoky. Tooi ymosa minivymy 3anumemscs max:
A A kA
2t +—=02k+1)=, = t, =—. 3
+ =@k = ©

Paoiyc memnozo xinvys K-o2o nopaoxy AB = AF = 1y eusnauumo i3z npsamoKymno2o mpu-
kymuuka ABO (puc. 26.14):

RZ=(R-t,)% +r2. (4)
Beaorcarouu, wo ty << R, ompumaemo:
rZ =2Rt,. (5)
ITiocmasuswiu 3nauenns ty iz (3) 6 (5), maemo:
r, =~/kRA. (6)

Mpuknan 26.14. Buxopucmosyrouu gopmyny (6) nonepednvoi 3adaui, noxazamu, wo 6i0cmarns
Midic cycionimu memmuumu Kinoysimu Hotomona ona K-oeo kinoys pisna Ar ~ JRA/4K 6 npuny-

wenni, wo kK >> 1.
Po3B’s130k. Cropucmaswiucy popmynoro (6) nonepednuvoi 3adaui, Modxcna 3anucamu

rl, —ré =R4, @)
abo
(feyg + 0 ),y — 1 )=RA 2

IIpunyckarouu, wo 1, ,, =, (npu K >> 1), popmyna (2) 3anuwemoca max:

2r, (., -1, )=RA, ©))
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§ 26.6 Inmepgepomempu ma ix 3acmocysanms

RA RA
Ar, =(f,— 1) =—=.—. 4
K = (M= ) or, K (4)

Iz popmynu (4) eunnueae, wo npu cnocmepesicenni xKineyb Horomona 6 6inomy ceimai na
OesiKitl i0cmaHi 8i0 yenmpa 6i00y8aEMbCs HAKIAOAHHS PIZHUX NOPAOKIE inmepgepenyii. Tomy
3 BIOOANEHHAM 8I0 YeHmpa eKpaH cmae éce OLblU PIGHOMIPHO OCEIMIEHUM.

s cnocmepedicenta Makcumymis 8UCOKUX NOpsOKie kinbys Heromona nompiono posens-
oamu uepes ceimaoinbmp, moomo 8 MOHOXPOMAMUUHOMY CEIMIi.

3a oonomoeoro kineyv Horomona modicna oyinumu 008Uty xeuii ceimaa. /s yvozo mpeba
Jiue 8UMIpSIMU paodiyc C8IMI020 Kiibysi 0aH020 NOPSAOKY Npu 8i00MOMY paoiyci KPUSU3HU ONYK-
n0i nosepxui ninzu R, i3 popmyau (26.39) eupasumu A i pospaxysamu tio2o.

abo

Hpurnan 26.15. Kinvys Hetomona cnocmepicaromsbcs y 8i00UmMoMy MOHOXPOMAMUYHOMY
ceimni. Paodiycu cycionix memuux xineys ¥y = 4 mum i Ny = 4,38 mm. Paoiyc kpususnu eunykioi
nosepxni ain3u R = 6,4 m. 3navmu 0oesicuny xeuni nadaryoo ceimia ma nopsiokoei Homepu
Kineyo.

Po3B’s130K. Paodiycu memnux xineys Hotomona eupasicaiomocs ghopmynoro (26.40):

r. =-/kRA. 1)
s 0anoeo eunaoky maemo:
rZ =Rk, r2;=RA(k +1). )
Bionsaewu nounenno 6io opyzoeo supazy nepuiuil, 3Haxo0UMo, Wo
réa—re  (438-107° m)? - (4-107° w)°
R 6,4 m
3nauenns uucna K supazumo iz (1):
(4107 w)? ~
CRA (64m)(4976-107 M)

1= = 4976-107 wm.

8§ 26.6. InTepdepomMeTpu Ta iX 3aCTOCYBaHHS

SBumie iHTepdepeHIii JeXUTh B OCHOBI OylOBH NpHiIajiB, SKi Ha3UBaIOThcs iHTepdepo-
MeTpaMH. 3a JOIIOMOT 00 iHTeppEepOMETPIB PO3B’SI3YIOTh 3 BUCOKOI TOYHICTIO TaKi 3a/1adi, K
BHMIpIOBaHHS JJOBXUH 1 KyTiB, BU3HAUECHHS ITOKa3HMKIB 3aJIOMJICHHS TTPO30PHX PEYOBHH B 3a-
JISKHOCTI BiJl PI3HMX 30BHIMIHIX (haKTOPiB, BU3HAUCHHS JIOBXXMHH CBITJIOBOT XBHJII TOLIO.

Intepdepomerp Maiikeancona. ITpunnun nii iHTepdepomerpa MaiikenscoHa IpyHTY-
eTbesl Ha iHTepdepeHii B ToHKIN miiBmi. Cxema iHTepdepomerpa HaBeneHa Ha puc. 26.16.
MoHoXpoMaTHYHE CBITIIO BiJi OKPEMOI TOUKH MPOTHKHOTO JKEpEa Majae Ha MapajiebHy Ha-
MiBOPO30pY IIACTUHKY P1, sIKa PO3ILIISLE MTyHYOK HA JBa B3a€MHO MEPHEHANKYISAPHI Tydk. [1y-
4yok 1 HampaBiseTbCS HAa HEPYXOME J3epKaio Z; i BiOMBAETHCS BiJX HbOro Hazaj. [lydok 2,
BiOMBINKUCE Bijl MOKPUTOI TOHKMM IIAPOM METally TIOBEpXHI IUIACTHHKU P Majiae Ha pyxome
J3epkano Z; (BOHO MepeMiliaeThCsi TBUHTOM 3 TOHKOIO HAPI3KOK) 1 BiIOMBAETHCS BijJ HHOTO.
[Ty4ox 2’ mpoxoauTh uepe3 IUIACTHHKY P; 1 monajae B Oko cnocTepirada. Yacruna myuka /'
BiOMBA€THCS BiJl INTACTHHKU P 1 TAKOX IOMAIa€e B OKO criocTepiraya. Sk mpaBuiio, Ha OUIAXY
mydka 1 po3MilIyroTh INIACTHHKY Py, SIKa € TOTOXHOIO 3 TIACTHHKOIO P71, 3 METOI0 CKOMITCHCY-
BaTH PI3HULIIO XOY MIX ITydKaMH, SIKa BUHUKA€ BHACIHIIZOK TOTO, IO ITy4OK 2 IEePEeTHHAE IuIac-
TUHKY P; Tpu pasy, a mydok 1 — Tiapku pas. OOuBa Iydky KOT€peHTHi, a, 3HaUYUTh, BOHU Oy-
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26 Inmepghepenyis ceimaa

IyTh iHTepdepyBartu.
Okxo criocrepiraya 6auuTh 300pakeHHs J3epKaia Z; no0In3y pyxoMoro a3epkaina Z;, ToMy

z,
e

B JIMCHOCTI MiX 300paKeHHAM I3epkama Zj i

JI3epKajioM Z; iCHye TOHKHH TPOIIAPOK IOBITPS
(“rouka miiBka”), Ha sIKOMY 1 Oyme BimOyBaTHCsI

inTepdepeHtis. Pi3HUI X0My MiX BiIOHTHMH TIpO-

MeHsmu A = 2t €OS iy, ie t — TOBIIMHA MOBITPSHO-
P, Z, T0 HpOIIApKY, i1 — KYT MaAiHHA. SKII0 map nosi-
Tps IUIOCKOTIApaJeNbHUM, TO BUHUKHYTH iHTEp-
(bepeHIiiiHI CMYTH PIBHOTO HaXMIy y BUTJISII Ki-
JIeIb 3 IIEHTPOM B TOUIli 30iraHHs MPOMEHIB, SKi
HOpPMAJIBHO BiJOMIIUCS Bi MOBEPXOHb Zp 1 Zj.

L 1]

[[poMy HampsIMKy BiZIIOBiJa€ MaKCHMaJIbHA Pi3-
HU1E Xomy A = 2t. TIpu mamiit TOBIMHI MOBITpPSI-
0 HOTO IIPOLIApPKY CIIOCTEpIiraroThesl pilki iHTep-
(epeHMiiiHI KiIBI BeIMKoro gaiamerpa. I1pu Be-
JIVIKIH TOBIIMHI MOBITPSIHOTO IPOIIAPKY, TOOTO IIpH
BEJIMKIH Pi3HUI JOBXHH IUIed iHTepdepomeTpa,
CIOCTEpIraroThes YacTi iHTepdepeHuiiini Kinblsg Manoro aiamerpa. Kyrosuit giamerp Kineus B
3aJIeXHOCTI BiJ| Pi3HUII JTOBXHH IUIed iHTepdepoMeTpa i mopsiaKy iHTepepeHiii BusHaYaeTh-
cs 13 BiMOBiAHOTO CriBBiAHOIMIEHHS 2t COS i1 = kA, 1e t — TOBIIMHA MOBITPSIHOTO MPOIIAPKY, i1
— KyT maginds. O4eBUIHO, 10 i3 301IBIIECHHSM TOBIIMHY MOBITPSHOTO Tpornapky (I3epkaiio
Z, pyxoMme) iHTepdepeHIiliHi cMyru OyAyTh 3MiLlyBaTHCS B HANPSMKY BiX HEHTpa. 3MilICHHSI
n3epkana Z, Ha A/2 3micTuth iHTepdepeHiiiny KapTUHY Ha OJIHY CMYTY, OCKUIbKH Pi3HHILS XO-
Iy A 3MIHUTBCS Ha A.

[HOMI nM3epKkaia BCTAHOBIIOIOTH TaK, MO0 MOBITPSHMUIA NMPOMIAPOK MaB GopMy KinHa. B Ta-
KOMY BHITIQJIKy CIIOCTEpPIraloThes iHTepepeHIiliHI CMyTH piBHOI TOBIIMHH, SIKI PO3MIIITYIOTHCS
TapajenbHO pedpy KIHMHA.

[pwm BenmukMX PI3HMILIX TOBXHH IUIeY iHTEpdepoMeTpa pi3HULS X0ay MiX iHTepdepyroun-
MU [POMEHAMH MOXKE IOCATaTH BeNMKHX 3Hauensb (>10°1), tak mo Gymyrs croctepiratucs
CMYTH MUJTbIHOHHOTO TIOPSIZIKY.

3a monomororo iHTepdepomerpa MaiikenscoHa Brepiue 0yiro MPOBEACHO CUCTEMaTUIHE BHB-
YEHHS TOHKOI CTPYKTYpPH CIIEKTPATBHUX JiHIl 1 BAKOHAHO IepIlie MpsiMe MOPIBHAHHS €TaJIOHHO-
T'O METpa 3 JIOBXKHMHOIO CBITJIOBOI XBMi. He nuBistauck Ha Te, mo inTepdepomerp Maiikenbcona
CBOTOJTHI JICIIIO 3aCTapiB, HOro BUKOPUCTOBYIOTH JUISl BUMIPIOBAHHS IOBXKHH, TIOKa3HUKIB 3aJI0M-
JICHHS], JUIS CHIEKTPAJIbHOTO aHAJi3y CBITJIA TOLIO.

Intepdepomerp Texniunmii Pesess (ITP-1) npusHaueHuii 11 BUMipIOBaHHS MOKA3HHKIB
K, 3aJIOMJICHHS PiJIH 1 Tra3iB.
L s L, Jxepero cBiTia y BUIIISAL

0, BY3bKOI IIIIJIMHA S PO3MIIITY-
I €Tbesl B (pOKaITBHIN IUIONIH-
| Hi miusu Ly (puc. 26.17). Ia-

Puc. 26.16

LS paENBHUA Ty9IOK CBITIA, IO
3 Wne Big miH3m Ly, mpoxo-
| ’ 4 IITh Yepe3 aiapparmy D 3
K JIBOMA IIUTMHAME S 1 S,, Ta-

Puc. 26.17

paJiebHAMA 10 IIUTHHA S.
ITyuxu cBiTna Bix S; i S; mpoxomsaTs yepe3 kioBeTH Kj 1 K, 1 yTBOpIooTh B (hOKaJbHIN IIIONMIMHI
ninzu L, intepdepenuiiini cmyru (puc. 26.18, a, BepxHs cuctema cmyr). KrooBetu 3aliMaroTh
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§ 26.6 Inmepgepomempu ma ix 3acmocysanms

TUTBKU BEPXHIO ITOJIOBHHY IPOCTOPY MiX JiH3aMH L; 1 L, a BHU3Y CBITJIO IPOXOJMTH 11032 KIOBE-
Tamu. LIi CBITIIOBI TpOMEHI JarOTh e OOHY
cucTeMy iHTep(hEepPEHIIIMHIK CMYT, 3 TAKOO XK
BIZICTAaHHIO MK CMYTaMH, sSIKa MOXXE CIYKH-
TH CHUCTEMOIO BiwTiKy (puc. 26.18, 6, HikHs
CHCTEMA CMYT).

SAxmo xroBetu K; i K, 3aTIOBHUTH PO3-
yuHaMH a00 ra3aMy 3 Pi3HUMH INOKa3HHUKa-
MU 3aJIOMJICHHS Ny 1 Ny, TO MIXK TIPOMEHSIMH,
SIKi TIPOXOJIAITH Yepe3 KIOBETH, BUHHUKHE Pi3-
muns xony A = (ng — np)l, me | — mosxkuna
KioBeTH. Lle npusBese /10 3MileHHsT BEpXHBOT
iHTepdepeHuiiinoi kaprunu (puc. 26.18, a).
Sxmo A = N4, To Bes iHTepdepeHuiiina kapTuna 3mictutbes Ha N ecmyr. OueBngno, mo N mMoxe
Oyt 1 ApoboBUM unciioM. [IpupiBHIOIOUM MiX cO00r0 BUpa3u Ui A, 3HaAWAEMO Pi3HUILIO I10-
Ka3HUKIB 3aJIOMJICHHSI AN = Ny — Ny!

Puc. 26.18

I(n; — n,) = N2,

3B1IKH

(26.36)

s Toro, mo6 3HalTH AN, JOCHUTH 3HAWTH Yucio cMyr N, Ha sKe 3MICTUTBCS iHTEphEepeH-
iiiHa kapTuHa npu 3a1auux |, 41 n,.

Bi3yanbHO MOXKHa BCTAHOBUTH 3CYB iHTEpOhEpEeHIIHHOI KapTiHH 3 TouHicTiO 10 1/40 mo-
psnxy, o mpu | = 0,1 m , 1 = 550 mu m03BosIsIE BUABUTH 3MiHY AN Giist 107.

[HTepdepomeTp 3acTOCOBYIOTH, 30KpEMa, 3 CaHITAPHO-TITIEHIYHOIO METOO ISl BUSHAUCHHS
BMICTY IIKiUTUBUX Ta3iB, HATIPUKJIIA]I, B TIOBITPI.

[NoetHanHs TBONIPOMEHEBOTO iHTEp(hEepOMEeTpa 3 MIKPOCKOIIOM, SIKE OTPUMAIIO Ha3By iHTEp-
(epeHIIHOr0 MIKPOCKOITa, BUKOPUCTOBYIOTH B 010JIOTII JUISi BUMIPIOBaHHS TIOKa3HHUKIB 3aJI0M-
JIeHHsI, KOHIIEHTpaii Cyxoi PEeYOBUHH 1 TOBIMHH MPO30PHX MIKPOOO €KTIB.

Hpuxnanx 26.16. Yomy dopiguioe dosdicuna xeuni ceimaa, wo nadac Ha iHmepgpepomemp
Maiikenscona, sKugo npu nepemiwerni pyxomozo 0sepkana na Al = 2,94 - 102 yum inmeppepe-

I
|

bX

Z,
Al

nyiuna kapmuna smicmunacs na N = 100 cuye.
Po3w’sa30k. [Ipu nepemiwenni 0sepkana Z, i3 nono-
arcenns I 6 nonoocenns || misie npomensamu 11 2 sunuxne
(puc. 26.19) oooamxosa pisnuys xody A', sxa dopisuioe
NOO0BOEHIL 8IOCMAHI, HA AKY nNepemiuyeHo 03epKano Zy:

. /f ‘ T A’=2Al. )
/ NG | 3 opyaozo boky
M A'=NA. @)
2’ I3 (1)i(2) maemo:
NA = 2Al, 3)
Puc. 26.19 36I0KU
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-5
po 2Ol 228410 7 x) pog g0,
N 100

Mpuxnan 26.17. Ilpu sanosuenni oomici i3 xiosem inmepgepomempa ITP-1(puc. 26.17)
2a30M 3 HeGIOOMUM NOKAZHUKOM 3aN0OMIeHHs Ny iHmepepenyiina Kapmuna 3miCmuiacs Ha
N =225 cuye. Hosocuna xiosemu | = 1,40 cm Josoxcuna xeuni ceimna A = 546 nm. Pospaxysamu
NOKA3ZHUK 3ANIOMACHHS 243) 8 NPUNYWeHHL, wo inmeppepomemp 3naxodumscs y eaxyymi (N, = 1).

Po3é’azok: Ockinvku iHmepghepyroui npoMeHi npoxoo0sims pisHi ONMUYHI WIIAXU, O MIdC
HUMU BUHUKHE DI3HUYS XOOY

A=I(n, -n,). 1)
3 dpyeoeo boky
A=NA2. )
Iz (1) i (2) macmo:
O NA+1In,  225(546-107" M) + (L4-107 m)

n, 5 =1,008775.
| 14107 m

378



	§ 26.2. Оптична різниця ходу
	§ 26.2. Оптична різниця ходу


