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ABJIEHUE MHTEP®EPEHIIMU CBETA

[Ipu cnoxkeHuun JBYX WA HECKOJIbKMX CBETOBBIX BOJH 3TH BOJHBI MOTYT, KaK
B3aMMHO YCWIHTh JApYyr Jpyra, Tak W B3aUMHO OCJIabuTh. WHTEHCHBHOCTH
PE3YNIBTUPYIOLIETO KoJIeOaHUsI MOXKET OKa3aTbCs Kak OoJjbllle, TaK U MEHBIIE
CYMMbI HHTEHCUBHOCTEW CKJIAJIbIBAIOILIUXCSI CBETOBBIX KOJICOaHUH.

WNuTepdepeniiueil cBeta Ha3pIBAETCS CI0KEHUE KOT€PEHTHBIX CBETOBBIX BOJIH, B
pe3ysbTaTe KOTOPOro MOJy4yaeTcsl ycTonuMBas MHTep(epeHIIMOHHAs KapTUHA, TO
€CTh YEpEJI0BAHNE TEMHBIX U CBETJIBIX IMOJIOC Ha PKPaHEe, OCBEIICHHOM JABYMsI WU

HCCKOJIBKMMH KOT'CPCHTHBIMHU UCTOYHUKAMHN CBCTA.

KOT'EPEHTHOCTB CBETOBBIX BOJIH

CBeT MOXXHO paccMaTpuBaTh KaK 3JIEKTPOMATHUTHYIO BOJIHY, B KaXKIOW TOUKE
KOTOpPOW BEKTOp HANpPsDKEHHOCTH JJIeKTpuueckoro monsi E  coepmiaer
rapMOHUYECKHE KOJICOaHUs

E =E,-sin(2nvt + ¢,)

3neck E, — aMIuMTyna HANpsHKCHHOCTH. ApryMeHT cuHyca (2mvt+ @)
Ha3bIBaeTCs Pa3oil KojaeOaHus.

da3za koseOaHUsA XapaKTepu3yeT B KaXIAbli MOMEHT BpPEMEHU t BEIUYHHY H
HaIlpaBJeHUE HANPSHKEHHOCTH JJIEKTpUYEcKoro mnosjs. Benwuuna ¢, Ha3biBaeTcs
HavyabHOMU (ha3oii, Tak kak B MOMeHT t = 0 ¢aza paBHa @,.

VYceroitunBass uHTep)EpEHUIMOHHAS KapTHHA MOXET IMOJIYYUThCA TOJBKO B
cllydae, Korja HHTephepUpyrOT KOTEPEHTHbIE CBETOBbIE BOJIHBI.

KorepeHTHbIMU CBETOBBIMH BOJTHAMH HA3bIBAIOTCS BOJIHBI, Y KOTOPBIX Pa3HOCTb
(a3 cBETOBBIX KOJICOAHHM B KaXKJOM TOUKE HE MEHSETCS C TCYEHHUEM BPEMEHHU.

KorepeHTHbIMH MCTOYHMKAMHU CBETA HA3BIBAIOTCS MCTOYHUKH, HUCITYCKAIOIIHE
BOJIHBI B OJIMHAKOBBIX (Da3ax WJIM ¢ TMOCTOSIHHOM pa3HOCThIO ¢a3. Heobxoaumbim
YCIIOBUEM  KOTEPEHTHOCTH  SIBJSIETCS  PAaBEHCTBO  YacTOT  MCITyCKAaeMBIX
MCTOYHUKAMU BOJIH.

OpHako Ui ©CTECTBEHHBIX MCTOYHHMKOB CBETa pPaBEHCTBA YacTOT €IIe

HECOO0CTAaTO4YHO, YyTOOBI BOJIHBI OBLIH KOTCPCHTHBIMU. Bce wucrounmku cBerta



COZAEPKAT OrPOMHOE KOJIMYECTBO ATOMOB, KOTOPBIE SIBISAIOTCS AJIEMEHTAPHBIMU
MCTOYHUKAMU CBETOBBIX BOJH. [Iporecc u3nydeHuss Kaxa0ro aromMa JUIMTCS OYEHb
KOPOTKOE€ BpeMsi, MOpsKa 10® ¢, 0OpBIBasICh BCIIEJCTBUE MOTEPHU SHEPIHHM HA
U3JIy4YEHHUE.

[locne mnpekpamieHuss atoM JOJKEH IIOJYyYUTh HSHEPrUI0 M MOXKET CHOBA
UCITyCKaTh CBETOBBIE BOJIHBI, HO YyX€ C HOBOM HaudainbHOU (azoir. [loaTomy
pa3HOCTh (ha3 MEeXAy M3IYYCHHUSMH HE3aBHCHUMBIX TOMOB OYZET M3MEHSTHCS B
Hayaje BCAKOTO HOBOI'O aKTa UCIYCKaHUs, TO €CTh YEPE3 YPE3BBIYAHHO KOPOTKHUE
MIPOMEKYTKH BPEMEHH.

[Ipu cnoxkeHuu OT ABYX HE3aBUCHUMBIX MCTOYHUKOB CBETA, HAIPUMED, OT JABYX
JaMIIO4YeK, Pa3HOCTh ()a3 OBICTPO XAOTHMYHO MEHSETCS, U HUKAKOW YCTOMYHMBOM
UHTEP(PEPEHITMOHHOM KapTUHBI MBI HE HaOJII0/1aeM.

KorepeHTHbIE HCTOUHUKHA MOXHO IOJYYUTh UCKYCCTBEHHBIM IyTeM. Jj1st 3TOro
CBET OT OJHOI0 MCTOYHHKA JIEIAT Ha JBA My4Ka. JTU MYYKH MOYKHO TPAKTOBATh
KaK HCXOJAIIME W3 JBYX COBEPIIEHHO OJMHAKOBBIX HCTOYHUKOB. DBcee
DJIEMEHTAPHBIE aKThl MW3JIyYEHUs, MPOUCXOAAIIME B OJHOM HCTOYHHKE,
OJHOBPEMEHHO MOBTOPSIOTCA U B IPYTOM, TO €CTh IIy4YKH CBETA KOrepeHTHHI. [Ipn

HAJIOKEHUHU WX JPYT Ha Jpyra nojaydaercs uurepdepeHIMoOHHas KapTHHA.

YCJIOBUA MAKCUMYMA U MUHUMYMA MHTEHCHUBHOCTH
[TycTh HEKOTOPBINA PKpaH OCBEUIEH ABYMSI KOT€PEHTHBIMH MCTOUYHMKAMHU CBETa
S;u S, (puc. 1). Bo3zbMeM Ha 3KpaHe MPOU3BOJIbHYIO TOUKY M U BBIUUCIIAM B 3TOM
TOYKE MHTEHCUBHOCTh CBETA J. DTOT pacdeT OyJeT CrpaBeIuB sl JII0OOH TOUKU
DKpaHa.

YPaBHeHI/Ie CBE€TOBOM BOJIHBI 3aIIMIIIEM B BHUAC:

d
E =E0-sin27t<vt— I)



Puc. 1

3/1ech vV — 4acToTa CBETOBBIX KoyieOaHuil, uamepsemas B repuax (I'm), A — pmnHa
CBETOBOM BOJIHBI.

JInmHOW BOJHBI HA3BIBACTCSI PACCTOSHUE, HA KOTOPOE PACIPOCTPAHSAETCS BOJTHA
3a BpeMs OJHOTO nepuoja Konebanus T. [[TiuHy BOJHBI MOYKHO TaK)Ke ONPEICTUTh
KaK KpaTdaliliee pacCTOSHUE MEXKIY JBYMS TOYKaMH, B KOTOPBIX KOJICOAHUS
MPOUCXOJAT B OJMHAKOBBIX (pazax. d — paccTOsSHUE OT HMCTOYHUKA KOJIeOaHUM,
WU3MEPCHHOE B HAIIPABJICHUH PACIIPOCTPAHCHUS BOJTHBI.

[Tyctb paccTosiHUST OT HWCTOYHUKOB JO TOYKM M paBHBI COOTBETCTBEHHO
d, =SMud, =S,M. 3anuiiem ypaBHeHUs KOJeOaHUH, CO3/1aBaEMbIX IEPBOM U

BTOpPOM BOJIHAMHU B TOUKE€ M B BHJIE

. dy
E; = E,-sin2m (vt — —)

: d,
E, = E,-sin2m (vt — 7)

PesynbpTupytomee konebanue mnoiydum, ciaoxuB E; u E,. Jlna a3toro

BOCIOJIb3yeMcsl (OpMYJION U3 TPUTOHOMETPUU

a+pf a—pf
> cos >

B3S5IB B KQUECTBE @ U § COOTBETCTBYIOIINE apTyMEHTHI CUHYCA.

sina + sin§ = 2sin

CoBepmuB ipeoOpa3z0BaHUs MOTYIUM:
d, + d1>
21

[TonmyyeHHOE BBbIpa)KEHUE MPEICTABISET COOOW YpaBHEHHUE PE3YJIbTHUPYIOIIETO

dp —dy) .
E=E +E, =2E, cosn<T> 51n2n(vt —

TapMOHHUYECKOTO KOJIeOaHus



d, — d1>
A

OnpenenuB pe3yJbTUPYIONIYIO aMIUIUTYy, HaWJeM Tenepb HWHTEHCUBHOCTD

Eopes = 2Ey -cosn(

ceeta B Touke M. HMHTEHCHMBHOCTH CBeTa OIIpCACIICTCA KaK BCJIMYHHA,

IPOMOPIUOHANIbHAS KBAPAaTy aMILIUTY bl CBETOBBIX KOJIEOaHUI.

CraenoBaTteibHO,

d2 - dl A
J~E§ pes = 4E§ - coszn<T> = 4E¢ - cosznz

Benuuuny A= d, — d; Ha3bpIBalOT pa3HOCThIO Xoja Jyuel. ['eomerpuueckas

Pa3HOCTh XOJla — 3TO pa3HoCTh myTe (S, M - S;M), NpoHaeHHBIX JIy4aMd OT
MEPBOrO W BTOPOrO0 KOTEPEHTHBIX HCTOYHUKOB JO TOYKH, B KOTOPOH OHHU
uHTEepPEepUpyIOT (CKIAABIBAIOTCS).

HNrtak, Mbl BHAMM, 4YTO pPE3YJbTUPYIOIIAss WHTEHCUBHOCTh B KaXJI0Ml TOUYKE
9KpaHa 3aBUCHUT OT Pa3HOCTH XOJa JIydei 10 3TON TOUKH.

Haiinem BbIpakeHue mJjis pa3HOCTEM XO0Aa, COOTBETCTBYIOLIUX MAKCUMyMy H

MHUHMMYMY UHTEHCHUBHOCTH. PacCMOTpUM BBIpayKEHHE

A
] = 4E§cosznz

A
U, yuuteiBas, 4ToO coszn-z MOXeT MeHATbca oT 0 mo +1, ycTaHOBUM, 4YTO
5 A
MaKCHMAaJIbHOE 3HAY€HHWE | JOCTUTaeTcsl MPU COS mo= 1, mpu 3TOM aprymeHTt
A
KOCHHYCa TT - = 0, £m, +2m, ... otkyna A= 0, £4, £24, ... 3T0 BeIpakeHne y100HO
A T

3anucatb A= 0, +2 > i4;,

A
MuHMMaJbHOE 3HAYCHUE ] AOCTUTACTCA B TCX TOYKaAX, IS KOTOPBIX COSZTL'Z =

A T T T
0; apryMeHT KOCHHYyca IpU STOM 7TZ=E,35,55,... U pasHOCTh xoma A=

Y |
=,3-,5-,...
2 2

2



3anumieM ycjaoBHE MaKCHMyMa M MHHMMYMa WHTCHCHBHOCTH B OOIIEM BUJIE.
Bosbmem 1ienoe uucno k = 0,1, 2, 3, ... JIroboe uncio 2k OyaeT 4eTHBIM,
a2k + 1— HEYEeTHBIM YHCIIOM.

TOFI[& YCJ'IOBI/IG MaKCI/IMYMa HNMHTCHCHUBHOCTHU MOXHO 3aII11CarThb.
A

TO €CTh MAaKCHUMaJIbHON MHTEHCUBHOCTH COOTBETCTBYET PAa3HOCTh XOJa, paBHas
YEeTHOMY YHUCIY MOJTYBOJIH.
CBA3b MEX/1Y PASHOCTBIO XOJIA 11 PASHOCTD ®A3
Msbl  mpeamonaraeM, 4YTO KOTEPEHTHbIE HCTOYHHUKHM HM3JIy4alOT CBET B
0JIMHAKOBBIX (pazax. B Touke mHTEpdhepeHIN BOSHUKAET HEKOTOPAst pa3HOCTh (a3
KoJsieOaHus1, 00YCIIOBJICHHAs! Pa3HOCTHIO X014 BOJIH.

Tax xak ypaBHeHHsI Kojebanuii B Touke M UMEIOT BUA:

: dy
E; =E,-sin2m (vt — 7)

. dy
E, = E,-sin2m (vt — 7)

TO Pa3HOCTH (Pa3 JIETKO BBIPA3UTh Yepe3 Pa3HOCTh X012

5§=2 (t d1> 2 (t dz)—z dz_dl—z A
= 4LTT |V /,{ TV /,1 = 4LTT /1 = T[A

B Toukax MaKCUMYMa HHTCHCUBHOCTH

A
A= iZkE ,0TKyJa 6 = +2km

B stom cJIy4dac roBopsT, 4TO KOJICOaHMS MMPOUCXOIAT B OAMHAKOBBIX (ba3ax.

B Toukax MHMHHMYMAa HHTCHCHUBHOCTH

A
A= +(2k + 1)5 ,oTKyga 6 = +(2k + D)

TO €CTh KOJIEOAHUS IPOUCXOAST B IPOTHUBOIOJIOKHBIX (ha3ax.
B Toukax skpaHa, r/ie HEe BBIIOJHSETCS HU YCIOBHE MaKCHMyMma, HU YCIIOBUE
MHUHHMMYyMa, HabJII0AaeTCsl HEKOTOpasi IPOMEXKYTOYHAst HHTEHCUBHOCTD CBETA.

3AJJAHME Nel



OINPE/IEJIEHUE JUIMHBI CBETOBOI BOJIHBI C [IOMOIIIbIO
WHTEP®EPEHIIMU OT ABVX LLEJIEN
[TOJIYUEHUE KOI'EPEHTHBIX UICTOUHUKOB
OI[I/IH U3 MCTOI0B HOJ'Iy‘—IeHI/Iﬂ KOFepeHTHBIX HNCTOYHHUKOB CBCTa 6BIJ'I BHepBBIe
UCIoJIb30BaH HOHTOM. qTO6BI pasaciinTb CBET OAHOI'O HCTOYHHKA IOur

HCIIOJIB30BaJI CUCTEMY Iielien (puc. 2).

o))

Puc. 2

-
Lad

SApkuii UCTOYHMK cBeTa S ocBemaeT menb B 3kpaHe 1. CormacHoO NpUHLIMITY
['tolireHca, KaXIyl0 TOYKY MIEAHM MOXHO CUMTATh HCTOYHHUKOM HOBBIX
cheprudecKrx BOJIH, KOTOPHIE HA3bIBAIOTCS BTOPUYHBIMH BOJTHAMU.

BTopuuHbie BOJIHBI OrMOAIOT Kpasi IIEIN U NaAaroT Ha IJIACTUHKY 2, B KOTOPOM
pope3aHbl JBE NapajiesibHble MEean S; U S,. OTH IIeau B CBOIO O4Yepellb
CTAQHOBSTCS HCTOYHMKOM BTOPHYHBIX BOJH. Tak Kak 00€ IIenu OCBEMIAlTCS
ydyacTKaMUd OJIHOM M TOH K€ BOJHBI, TO OHHU SBJISIOTCA KOTE€PEHTHBIMU
WCTOYHUKAMU CBeTa. Bce KoiebaHUs, NPOUCXOIANME B OJHOW  IIEIH,
OJIHOBPEMEHHO MOBTOPSIOTCS B APYTOM.

DOKpaH 3 OCBEIIACTCA KOTEPEHTHBIMM HCTOYHMKAMU S; U S,, U Ha HEM
HaOIrOMaeTCsl yCTOWUMBas UHTEPHEPEHIIMOHHAS KapTHHA B BUJE YEPEAYIOMIUXCS
CBETJIBIX U TEMHBIX IOJIOC, MaPAJIIEIbHBIX IIETISM.

BBIBOJI PABOUYEN ®OPMY JIbI



HabGmonas wuHTEepdepeHIMOHHYI0 KapThuHy oOT mene FOura, MoxHO
ONpEACNUTh JUIMHY CBETOBOW BOJHBI. 3a/JaJUM IOJIO)KEHHE CBETJBIX U TEMHBIX
M0JIOC Ha DKpaHe paccTosHUEM [ OoT 1eHTpa 3KpaHa (puc. 3).

3nech b — paccrosiHUe MEXIY IIENsIMH, L — paccTosiHue OT WIesied 10 KpaHa.

Ecnu | HamHOrO MeHbiie L, TO MOXHO HamucaTrh MPUOIMKEHHOE COOTHOIICHHE

A =L,
5 =1 , OTCIO/1a =7
M
S]. f"’f
i o ]
_'_'_,_,—'—'_"
\ _'_'_,_:—'—'_
—
b - . . . . . . ['
',
S,
A
L
Puc. 3

A
Kak MBI ycTaHOBUMIIH, CBETIIas 1mojioca B Touke M Habmomaercs, ecian A= +2k 2

rniek = 1,2,3,...,m B JaHHOM CJly4ae HOMEP TOJIOCHI.

CJ'ICI[OB&TCJII)HO, PpacCTOAHHUEC OT LICHTPA 3KpaHa 10 JIFO00M CBETIJION ITOJIOCHI

L
OTIPEIEIISACTCS U3 BhIpAXKEHUS [, = . kA (Mpl mofCcTaBUIIM YCTIOBHE MaKCUMyMa B
BhIpaKeHUe s ).

PaccrostHie MeX 1y IoJ0CaMH C HOMEPAMHU M M N PaBHO:
L L
L, — 1, = Em/l—gn/l = E(m —n)A

TeMHBIC TTOJIOCHI pacnojiararorca MEXAy CBCTIILIMU. Paccrosinue MCKIAY HUMU

oTpezesnsieTcs Mo Toil xe (Gopmyre, 4To JErKo MPOBEPHUTD, MOJACTAaBUB B (HOPMYILY
L
[ = (Z) A — yciioBrue MUHUMYMa.

W3 nonyyeHHoi Bbliie (GOPMYJIbI JIETKO BBIPA3UTh JJIMHY CBETOBOM BOJIHBI:
ln,—1, b

m—-n L

OIMMCAHUE YCTAHOBKU N3MEPEHU A



YcranoBka (puc.4) COCTOMT W3 OCBETUTENSI C BEPTUKAJIbHOM IIenbio 1,
MOJIBM)KHOTO 9KpaHa ¢ ABYMS MICISIMH 2 U U3MEPUTEITHLHOTO MUKpPOCKOTa 3.

Paccrosiaue b mexnay mensMu U pacCTOsTHUE L OT TIJIOCKOCTH € IBYMS IISIISIMHU
710 TUTOCKOCTH MHTEP(PEPEHIIMOHHBIX MTOJIOC TPUBEACHBI HAa CTEHJIE.

3aTeM BKJIIOYAETCS OCBETUTENb, IIPU 3TOM B IOJIE 3pEHUS MUKPOCKONA JTOJIKHBI
NOSIBUTHCSI YETKUE MHTEPPEPEHIIMOHHbBIE MOJIOCHl. ECiM Mon0Chl HE MOSBUIHUCH,
cienyeT oOpaTUThCS K MPENO01aBaTelo.

[locnennum sTanmomM palOOThl  SABISIETCS HM3MEPEHUE PACCTOSHUM MEXITY
uHTep(PepeHIIMOHHBIMU TosiocamMu. st m3mepenust L, — [, OepyT IBeTHbIC
noJsiockl. LBeT 3agaeT npenoaaBaTeb.

OnpenensoT OTCUET MO IIKajie JAJIS CEpPEelUHbI JI000H MOJOCH B JIEBOM YacTu
1oJ1st 3peHust (puc. 5). DTy Moocy MOXHO YCJIOBHO MPHUHATH 3a mepByto (n = 1),
3aTeM BBIOMPAOT ITOJIOCY B TIPABOM YACTH TOJISI 3PEHUS M TTOJICUYECTOM ONPEICIISIOT
ee Homep m. bepyT oTcueT mo mKane JJs CEpEAMHBI 3TOM MoJockl. Hampumep,
monoca Nel, orcuer 2,15; momoca Ne4, orcuer 2,45. Pa3HOCTH OTCUETOB JacT
paccTosiHue MEX Ty HHTEPPEPECHIIMOHHBIMU TTOJIOCAMU.

3aTeM BBHIOMPAIOT B MPABOM YacTH TOJIS 3PEHUS IIBETHYIO TMOJOCY C JAPYTUM

HOMEpOM k 1 GepyT OTCYET IO LIKaJe ISl CePEANHBI ITON MOJIOCHI.

] 2 3

| II‘HFT|I.']IT'|T|I IFHIT‘ITIITET|I L

Puc. 4

Pa3nocte oTcueTOB MCXKAY N H k AacT HOBOC PACCTOAHHUC MCKIY

uHTEep(PEepEeHITMOHHBIMY TTOTOcamMu [, — ..



[To paGoueii ¢Qopmyne TOACUYNUTHIBAIOT TOJNYYCHHYIO JJIMHY BOJHBI H
BBIYUCJIISIIOT CPE/IHEE 3HAUYCHUE JITTUHBI BOIHBI.

B oruere o paboTe 10MKHBI OBITh MPUBEICHBI BCE B3STHIC IO IIKATaM OTCUETHI
C TOCMEHHBIM OOBSICHEHHEM 3HAYEHHUsI BCEX YHWCEJ, 3HAUYCHHE [JIMH BOJH W3
KOKJOTO M3MEpEHUsi, MOJyuyeHHOoe Mo pabouelt ¢opMyle, U cpelHee 3HAaueHue

6
JUTMHBI BOJIHBI, BRIpAKEHHOE B MIJTUMETpax U HaHoMeTpax (Imm = 10° HM).

3

4 6 7 8 9

10

1 2

Puc. 5



