IHonsipusauys Ha CBeTJIMHATA NPU NPEMUHABAaHe Mpe3 MOJISPU3UPAIH KPUCTAIH, IPH
oTpaxkeHHe U nmpeuyynsane. 3akoun Ha Mauroc u bprocrep

Ioasipuzanms Ha cCBeTJIMHATA NPHU NPeMUHABAaHe Mpe3 NOJIAPU3MPALIM KpUcTaau. 3akoH Ha Manioc

Honﬂpmaunma Ha CBCTJIMHATa € IIpoLEC, KOHTO ce Ha6n}oz[aBa IIpu B3aI/IMOI[eI71CTBI/IC Ha CBCTIIMHHUTC
BBJIHM C BCHICCTBATA. CHOpGI[ CJICKTPOMAarouTHaTa TCOpPHA Ha MaKCyeJI CBCTJIMHHUTC BBJIHU Ca HAIIPCHYHU
CJIICKTPOMAarduTHU BBJIHU: TPEIITCHUATA HA CICKTPUYHUA U MAarHuTHHUA BEKTOP CE€ U3BBPIIBAT B HAIlpaBJICHUA,
NECPpNCHAUKYJIAPHA HA ITOCOKATa HAa pasIpOCTPaHCHHUEC HA CBCTIIMHATA.

CaeTinHaTa MOXKE Ja Ce pas3ricikiaa Kato CyMapHO CICKTPOMAarHuTHO
HU3JIBbYBAHC OT I'OJIAM 6pOI>'I aTOMHU, IMPUHAAJICKAIIW Ha JaJCH HM3TOYHHK.
TBi KaTo BCEKHM aTOM OT HM3TOYHHMKA H3IIbYBa TPCOTCHUSA HE3aBUCUMO OT
APYTUTE, TOBA CYMApHO CJICKTPOMAIrHUTHO U3JIbYBAHE CC XapaKTEpHU3upa C
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BCCBB3MOKHH PABHOBEPOATHU OPUCHTALIMKW Ha CICKTPUYHUA BEKTOP E,
KOHUTO ce Hapu4da oOlE€ CBETIMHCH BEKTOP (T’Bﬁ KaTO aMIUIMTyJdaTa Ha

MarHuTHUA BeKTOp H B enekTpoMarHUTHaTa BbJIHA € MHOTO MO-MajKa OT ¢ur. 1
Ta3u Ha eJeKTpu4HUs). TakaBa CBETIIMHA, PU KOSITO CBETIIMHHUSIT BEKTOP
MMa BCCBB3MOXKHH [TOCOKH, CE Haprya HEMoJsipU3upana win ectectsera (¢ur. 1a). Ako B pe3ysiTaT Ha HIKAKBO

BBHIIIHO BB3/IEHCTBHE CpeJl BCEBB3MOXKHUTE OpPHUEHTAllMM Ha BekTopa E ce momydnm eaHo mpeoOiaraBaiuo
HaIpaBJIEHUE, CBETJIMHATA C€ Hapuia 4acTUYHO nojspusupana (pur. 16). CBerianHa, 1pu KOATO CBETIIMHHUAT
BEKTOp HMMa €JIHO OMPEJCNICHO HAlpaBjieHHEe, Ce Hapuya JIMHEWHO- WM IUIocKonossipusupana (¢ur. 1B).

PaBHI/IHaTa B KOATO CC€ M3BHpIIBAT TpeHTeHI/IHTa Ha BCKTOpa E CC Hapn4da paBHHHA Ha IIOJIApU3aALIU. Tsa ce

oIpezens OT 1Ba BEKTOpa — BEKTOpa Eu BEKTOpa Ha CKOPOCTTa V, 3a/1aBalll 10COKATa Ha pa3snpoCTpaHEHUE Ha
CBETJINHHUTE BbJIHU.

EcrecTBeHara cBeTIMHA MOXKE Jla ce MpeodpaszyBa B MOJSPU3HMpaHA MPHU B3aUMOJIEHCTBHE C OIpeNesIeHU
BemlecTBa. ChIIECTBYBAT HAKOJIKO HA4YMHA 3a [OJlyyaBaHe Ha HojsipusupaHa ceeTiuHa. llle ce cnpem Ha mo-
BaXHUTE OT TSX.

B npuponara chliecTByBaT Mpo3pavyHu KPUCTAIHM, KOUTO C€ XapaKTEpU3UpaT C TOBA, Y€ CBETIMHATA B TAX
Ce paslpoCTpaHsiBa C PAa3IMYHU CKOPOCTH B PA3JIMYHUTE UM HampaBieHUs. Te3u KpucTaliu ce Hapuyar
aHU30TPONHU. HAKOM OT aHU30TPOMHUTE KPUCTAJIM, KATO TYPMAJIMH, XepanaTUT U Jp., IPUTEKaBaT CBOMCTBOTO
IIpY NIPEMUHABAaHE Ha CBETJIMHA IPE3 TIX Ja NONIbLIAT TPENTEHUSATA HA €IEKTPUYHUS BEKTOP BBB BCHUYKH
HalpaBICHUs OCBEH B €IHO, KOETO MpoIycKaT, T.e. IpeoOpa3yBaT €CTECTBEHaTa CBETJIMHA B
I10cKonoJisipu3upana. IliacTuHKM OT TakMBa KPUCTAIM CIIY’KaT 3a MOJy4YaBaHE HA MOJISIPU3UPAHA CBETIIMHA U
ce HapuuaT MOoJISIpU3aTopu. AKO HampuMep BBPXY IUIACTUHKA OT TypMaluH ¢ aebennHa 1 mm mana by
€CTECTBEHA CBETIIMHA, OT IUIACTMHKATA M3JIM3a HAIIBJIHO MOJIIPU3MpaH JIbY. TakuBa eKCIIEpUMEHTH Ca IIPABEHU
oT ppenckus pusuk E. Mamtoc (pur. 2).Toil e nocTassi nepneHAUKYISIPHO Ha BT HAa TECEH CHOIl €CTECTBEHA

* cBeriinHa ¢ amruiutyaa Eo (uatensuter lo)
| V2 E.=E, cosor IUIaCTUHKA OT TypMajJMH — THOJSpU3aTOp,
| | KOSITO TPOIYCKAa CaMO T€3M TPENTEHUs Ha

| CJIEKTPUYHUS  BEKTOp, KOMTO ca 1O

% ' —————————- HaIpPaBJIECHUETO HAa OCTAa Ha IOJISIpU3aTopa

— (mynktupHara juHus). [Ipemunanata mpes

IUIaCTUHKAaTa CBETIMHA € IMOJIIpU3HpaHa.

| \ Yogemkoro OKO HE pasnuyaBa

dur. 2 noJiApu3vpaHara OT HENoJsIpu3HpaHaTa

CBETJIMHA. 3a J1a Ce OIPEJeNIN KaKBa 4yacT OT

najiHanara BpXy MOJIIPU3aTOpa CBETJIMHA € MOJIIpU3HpaHa, € He0OOXOAMMO Ha TS Ha MOJSIPU3UPAHUTE JIHUU

Jla ce MOCTaBH BTOpPA IUIACTHHKA ChC CHUIUTE CBOMCTBA, KOSITO C€ Hapuya aHanu3aTop. Manioc ycTaHOBsIBa, ye

KOTaTO OCHTE Ha MOJISPU3ALUs HA JABETE IUIACTUHKY Ca YCIOPEIHH (BI'bIbT 0L MEXKJy HAIIPABICHUATA HA OCUTE

¢ 0), MHTCH3WTETHT HA MPEMHUHAJATa Ipe3 aHAIW3aTopa CBETIWHA € MaKCHMaJeH, a KOraro OCHUTE ca

KPBCTOCAHU (BI'BIBT O MKy HAIIPABICHUATA HAa OCHTE € T/2), MHTCH3UTEThT ¢ MUHUMaieH. ClieoBaTeIHO

aMIUIMTyAata (M MHTEH3WTETHT) Ha NpPEMUHajara INpe3 aHalIn3aTopa CBETJIMHA 3aBHCH OT COSQl, T.e. aKo

aMIUIMTy/laTa Ha NpeMUHaNaTta Mpe3 aHajlu3zaropa cBeTIMHa € Ea, a ammiuuTynata Ha npemMuHanaTa mpes
NoJIsipU3aTopa cBeTInHa — Ep, Bpbh3kaTa MeX1y TAX €:

(1) E,=E,cosa.

WHTEeH3UTEThT HA CBETJIMHATA € MPOIOPIIMOHANICH Ha KBaJpaTa Ha aMIUTUTy/ata (KaKTo 3a BCSKA Jpyra BhJHA)




Ha TpenTeHusATa Ha enekTpuunus Bektop E (I~E?). Cnemosarenno 3asucumoctta (1), 3ammcana 3a
uHTeH3uretute la u lp Ha CBeTIIMHATA MpeMHUHANA ChOTBETHO MIPE3 aHAJIM3aTopa U MOJISIpU3aTopa, me Obe:

_ 2
(2) I,=1,cos" a,
T.C. MHTCH3UTCTHT HaA IPCMHUHAJIATA IIPE3 aHAIM3aTOopa IOJIApU3HpaHa CBCTIIHMHA |a € IpOoImopHrOHAJICH Ha

MHTEH3UTETa Ha TMOMAHANATa BhPXY HEro MoJsApu3upana cBernuHa lp m c0S° or. 3aBucuMOCTTa (2) € OMUTHO
ycTaHoBeHa OoT Mamioc W ce Hapuuya 3akoH Ha Maimoc. ExcriepuMeHTanHo € ycTaHOBEeH U (PakThT, ue
MHTEH3UTETHT HA MpPEeMHUHANaTa Ipe3 MoJsIpU3aTopa CBETIMHA HaMalsiBa JIBa MbTU CHOPSIMO MHTEH3UTETa Ha
najHajiaTa BbPXY HEro eCTeCTBEHa CBETJMHA, T.€. aKO MHTEH3UTEThT Ha Majaliata BbpPXY MOJspH3aTOpa
ecrecTBeHa cBetiinHa ¢ lo, To 1,=l0/2. B TakbB ciydaii 3akoHBT Ha Majroc MOKe J1a Ce 3aIluIiie BbB BU/IA:

a

|
| =-2cos’a.
2

OCBEH €CTECTBEHO CpeLlaHUTe B IMPUPOAATA KPUCTAIM C MOJSAPU3ALMOHHM CBOMCTBA ChHIIECTBYBAT M
U3KYCTBEHU MOJSPU3ATOPU, HapedeHM Moslapouau. Te mpencTaBisiBaT W3KYCTBEHO IIOIYYEHM IUIACTUHKU C
OpPMEHTUPAaHA CTPYKTypa, KOUTO MMAT CBLIUTE, a B HAKOM CIydad M I0-100pH IMOJAPU3ALUOHHU CBOMCTBA.
[Tonaponaute HaMupaT BCE MO-TOJIIMO MPUIIOKEHUE B HA-pa3IMuHU 00JIACTH.

IMonsipu3anus Ha CBETJINHATA NPH OTPa)keHUe U MpevynBaHe. 3akoH Ha Bprocrep

OcBeH IIpyu NpEMUHABAHC IIPE3 IOJAPHU3UpAIUd KPUCTAIU, CBCTIMHATA MOKC Oa CC MOJIpU3Hpa U IPU
OTPaKCHHE U MPEUYYNBaHE OT JUCICKTPUYHU MOBBPXHOCTH. Heka BbpXy IpaHMYHATA TIOBBPXHOCT, pa3elisiia
JIBE TUEJIEKTPUYHU Cpeau (HampuMep Bb3AyX U CTHKIIO WK BB3JyX M CII0JIA), MaJa JIbY €CTeCTBeHa CBETIMHA
(¢ur. 3). Cnopen 3aKkOHHTE Ha TeOMETPUYHATA ONTHKA €/IHA YacT OT JIbya Ce OTPa3siBa, KaTo BI'bIbT HA MaJaHe
Ol ¢ paBeH Ha bI'bja Ha oTpaxkeHue o' (a=a'), a Apyra 4acT ce mpedynsa moja broi B (Ipu npexos OT Bb3AyX B
MO-TUTBTHA CpeJla € U3MBIHEHO a>fB) U ce pa3npocTpaHsBa BbB BTOpaTa cpeja. 3a MaJaulysi ¥ MPedyrneHus JIbY
€ B cuiia 3akoHBT Ha CHenuyc:

sina _n Ianan OTpa3eH  IUIOCKO-
sinf - n, eCTECTBEH JIBY inonﬂpmnpan B4
Twit kato B pasrnexaanus ciy4aii (pur. 3) mppBara cpena € Bb3ayx o | o
(n1=1), a Nn2=n, 3aKOHBT NPUIOOUBA BUAA:
(3) w =n. 90°
sinf3 n>1 B!

AKO Ha 1T HAa OTpPa3eHUS M MPEUYYNEHHS b4 CE€ IIOCTABU

aHaJIM3aToOp, CE€ OKa3Ba, 4ye Te ca YaCTUYHO NojspuzupaHud. B

OTpa3eHus JIbY MpeodsiaaBaT TPENTEHUs Ha EJIEKTPUYHHUS BEKTOD, ¢ur. 3
KOHUTO ca MEepIeHANKYJIIPHA Ha paBHUHATA Ha NajaHe (Ha ¢urypara

ca n300pa3eHu ¢ TOYKH), a B MPEUyNEHUs] — TPENTSHHsI, yCIIOPEIHN Ha paBHUHATa Ha majaaHe (n300pa3eHu ca
cbe crpenku). CTeneHTa Ha MOJIApU3alMs 3aBUCH OT bI'bja Ha MaJaHe O U OT KOeQUIMEeHTa Ha IpedynBaHe N.
Motnannckusat ¢uszuk J{. bprocTep € ycTaHOBWIJI ONUTHO, Y€ NMpH BI'bJI Ha MaJaHe OB, HAPEYeH BI'bI Ha
Bprocrep u y10BI€TBOpSIBAI YCIOBUETO

(4) tanog =n,

|

|

| IPEYYIICH YaCTUYHO-
MOJISIpU3HPAH JIbY

OTPA3CHHUSAT JIbY € HAITBIIHO TOJISIPU3UPAH, a MPEUYIEeHUSIT — YaCTHYHO, KaTO CTETIEHTa MY Ha MOJIIPU3AIHUs TPH
BI'BJI OB € MaKCHMaJIHaTa Bb3MOXKHA 32 HEro mossipusanus. Tasu 3aBucumoct (4) Mexay broja Ha bprocrep
(prbJia Ha IIBJIHA MOJISIPU3ALIMSA HAa OTpa3eHMs JIb4) U Koe(UllMeHTa Ha IpeyylBaHe Ha cpeaara, OT KOSTO ce
OTpa3siBa JIbUYBT, C€ HapU4a 3aKoH Ha bproctep.

Heka ompenenmum brojia Ha mpedynBaHe [3p, KOWTO choTBeTCTBa Ha o. Kato wm3nomssame (3) u (4)
HoJTyJaBaMe:

Mzn:tanoc :M:sin[} =C0Sa, = oy +f3 L +B :E,

sin By ® cosa, ° BTTRETE D 2R 2
THH KaTO OT 3aKOHA 3a OTPaKEHHE Ha CBETIMHATA Cle/(Ba Y€ Os=a's. B TakbB cirydaii, ako cBeTJIMHATA Maja
BBPXY IpedylnBallaTa MoBbPXHOCT MOJ BI'bJ Ha bproctep (pur. 3), brbabT MEXIY OTpa3eHUS U MPEeUylneHus
ap4 e 90° (n/2). Axo e u3mbIHEHO ycloBHETO (4), MOXKEM Ja MOJYYUM IUIOCKOTONISIPU3UPaHa CBETJIMHA MPU
OTpPaKEHHE OT PA3IMYHU JUENEeKTPUYHM IUIACTHHKH, KaTO CIII0Ja, CThKIO U Jp. HenocTaTbk Ha TO3M METOJ €
Masikata epeKTHMBHOCT. Hampumep OT CTBKIEHa IUIACTHHKA ce oTpa3siBa 3+5% OT majamara ecrecTBeHa
CBETJIMHA.



