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Camo@dOKYyCMPOBKa CBETA

/

Camogpokycupoeka cBeTa 00ycnos-
JIEHA U3MEHEHMEM NoKa3aTensa npenomne-
HMA cpeabl noa  AENCTBMEM  MOAA
MHTEHCUBHOW CBETOBOW BOJIHbI.

L 2
n—nO—l—n2A

B pe3ynbTaTe AnMameTp Ny4yka no mepe
pPacnpocTpaHeHMs YMeHblUaeTcA, TaK KaK
eciu Obl Ha ero nyTmM Haxoamnacb
dboKycupyloLLan AnMH3a.
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PoKycupylolwemy AeNCTBUIO Cpeabl NPenATCTBYET OUPPAKYUOHHAA pacxooumocme:

A
0 ~—- D — npnameTp nyuka
n D

0
TaK Kak BHYTPM NyYKa cpeda onTuyeckn 6oee NAOTHaA, TO ANA Nyyel, Najatowmx Ha
rpaHUYHYIO MOBEPXHOCTb MyYKa U3HYTPU, BO3MOXEH 3¢hgheKm rnosHo20 BHYyMpeHHe20
ompaxceHus. KpUTMYecKunin yron nosIHOro BHYTPEHHErO OTpaXeHus (mexay
HanpaB/JeHWeM /Iy4a 1 OCbIO NyYKa):

e

n, + n2E2

(90 — arccos

BO3MOXHbl TPU C/y4asn:

* andpakuma npeobnagaeTr Hag HeNIMHEMHOW pedpaKkumen U ny4vok
d 0 cBeTa bygeT pacxogmTca, XOTA U MeaIeHHEe, YeM B IMHEMHON cpeae

*  AndpakuMa N HeANHeNHaa pePpaKkuMa KOMMEHCUPYIOT ApPYr APYyra,
0 — 0 B CpeAe pacnpocTpaHAeTcA He pacxodAalWwMnnca UUANHAPUYECKUIN

d 0 My4YOK CBETa — PEXUM camokaHaauzayuu. CBEeTOBON Ny4yoK co3aan
B Cpe/le «CBETOBOA» MU PACNPOCTPAHAETCA B HEM.
Hd < 90 * MNpoucxoamT camodpoKyCMpPOBKa
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OLI,EHMN\ NnoporoByro MmOLWHOCTb, MpPU KOTOpOVI HA4YUNHAETCA CaN\Od)OI-(yCMpOBKaZ

n A

arccos y ~

2
n, + n2E nOD

MoporoBaa MOLLLHOCTb, PN KOTOPOM HauMHaEeTcA camoPOKYCMPOBKaA, paBHa:

)\2
F? o ——
P nn D?
0 2

MoporosBas MOLLHOCTb 418 pybuHOBOro nasepa B cepoyrnepoe pasHa 20 KBT.

W= prepr = X

¥ 8w F 877,2

dunameHTayuuAa B Kpucranne

Photoimages of CC structures induced
in LiF under filamentation of 3000 nm
laser pulse with the energy of 15.5 ul.
The laser beam direction — from the left
to the right. The longitudinal scale
(division value is 10 um) denotes the
distance from the sample input face.
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[lapameTpuyecKana reHepaLmAa cBeTa

MycTb B KBaAPaTMUYHON Cpeae PacnpoCTPaHAOTCA BOMHbI C 4AacTOTaMu wy 1. BosHa ¢
4acToToM W, UMeeT HOoNbLLYI0 aMNANTYAY, AOCTAaTOYHYIO A1 HaBeAEHUA KBAaApPaTUYHOM
HEeIMHENHOCTW. 3Ty BO/IHY Ha3blBAlOT 80/1HOU HAOKAYKU, a cnabytlo BO/IHY C 4YaCTOTOM w;
Ha3blBalOT cU2HAAbHOU 80nHOU. B pesynbtate HEAMHENHOro B3aMMOAENCTBUA 3ITUX
BO/IH B cpeAe BO3HMKaeT HenuHeliHaa (Keadpamu4yHasa) nonapu3oe8aHHOCMb,
OCLIM/I/IMPYIOLLAA Ha YacToTe wy, = W, - Wy, KOTOpPaa NepensnyvaeT B cpeae BTOPUYHbIE
BOJIHbl Ha 3TOM YacToTe. Ty BOJIHY Ha3blBaloT xoag0cmodii. Mpn BbINOJIHEHUM YCAOBUSA

CMHXPOHMU3MA XONOCTasi U CUTHANbHaA BOMHA byayT aPpPeKTUBHO YyCUAMBATLCA 33 CYET
nepeKkavykm SHEPrMm 13 BOAHbI HaKauKM.

nyCTb BOJ/IHA HAKa4YKH, CNUTHA/IbHAA N XON10CTAdA MMEKOT BUA,:

E0,1,2 (Z’ t) — E01

P

, cos(w()’l?zt — k0,1,22)

KeadpamuyHyro noaapu3oeaHHOCMb CPe/ibl Ha YacTOTax CUTHa/bHOM U XON0CTOM
BOJIH MOXHO 3anucaTb B BUAE:

2 2 [ 1
P( ) _ X( )EOE2 COS _wlt — (ko — k2> 2

2 2 [ ]
P( ) _ X( )E0E1 COS _th — (ko — k1) 2

© E.A.Cnocapesa, Cnbupckuii peaepanbHbiid yHuBepcuTeT, 2016




Mpu pacnpocTpaHeHUM BOJIHbI [ , yCUAMBAIOTCA 3@ CYET SHEPTUM BOJHbI HAaKavKu
F,, koTopas ocnabnsetca

[Tpn BbINOJIHEHUU YC/IOBUA BOJIHOBOIO COM1aCOBaHUA
k1 5 k2 T ko

3Heprua BONHbI HaKaykn [, abbeKTMBHO nepepaetca BonHam I, n E, . 3T0 aBneHne
Ha3bIBalOT Napamempu4yeckol ceHepayuel ceema.

l'|aCTOTy Wy, a C/neaoBate/ibHO, wy, = Wy - W; MOXHO MU3MEHATb MO KeJIdHUIO
IKCNEPMMEHTATOPA, TEM CaMbiM OCYLLECTBJ/IAA NMNAapPaMETPUHECKYIO reHepaL o CBETA.

Naea napameTpuyeckoro ycuaeHua cBeTa
™\ M, npegnoxkeHa C.A.AxmaHoBbiMm 1 P.B.Xoxn0Bbim
W B 1962 roay.

e

YnpolleHHan cxema
NnapameTpUYecKoro reHepaTopa CBeTa.

© E.A.Cnocapesa, Cnbupckuii peaepanbHbiid yHuBepcuTeT, 2016 6



BbIHYXAeHHOe pacceaHne cBeTa
A

-a
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hvod hvo A : Buptyanbhble
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Paneesckoe paccesHue paccesHue
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dopmmnpoBaHMe CNEKTPOB
KOMBWHaLMOHHOrO
(pamaHOBCKOro) paccesaHus

AnTn-CtoKe

AnuHa BOnHbI
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C yBe/ItHeEHNEM UHTEHCUBHOCTU BOJIHbl HAKAYKU BCE OONblle CTAHOBUTCA U
MHTEHCUBHOCTb PACCEAHHOIO CTOKCOBA U3/TYyHEHUA.

B Takmx ycnoBmax HeobXxoAMMO paccMaTpmMBaTb B3aMMOAENUCTBUE MONEKYN cpeabl
OAHOBPEMEHHO C ABYMS 3NEKTPOMATHUTHbIMW BOSIHAMMW: Na3€PHON BONHOM HaKa4yKM Ha
4acToTe w, M CTOKCOBOM BOJIHON Ha YacToTe

wg= Wy - €

MpnynHoM ob6paTHOro BO3AENCTBMA CBETOBbLIX BOJIH HA MONEKY/IAPHbIE KonebaHus
ABNAETCA 3aBUCUMOCTb  NonApm3aL,mm ot 06006LWEHHOM KOOPANHATHI.

3Ta CUJ1a MOXKET MPMBECTU K PE30HAHCHOWN «PacKavyKke» MOJIEKYNAPHbIX KonebaHunn,
€CJ/IN 3/IEKTPOMArHMTHOE Noae COAEPKMUT KOMMOHEHTbI C YaCTOTaMM , PA3HOCTb KOTOPbIX
6/11M3Ka K COBCTBEHHOM YacTOTE MOJIEKY/IAPHbIX KosiebaHum ().

B aTux YCI0BUAX NPOUCXOOANT (I)a3MpOBaHMe MOJTIERYNAPHDbIX KonebaHnn: Ha
XdOTUHECKOE BHYTPMMOJNIERYNAPHOE ABNXKEHNE, UMEKDLLEE (I)J'IyI-(TyaLI,MOHHbIﬁ XdpPaKTep,
HAdK/1adblBAOTCA pPEryaAdpHblE€ BbIHYXKXAEHHbIE I-(OJ'Ie6aHMﬂ, (I)a3bl KOTOPbIX B PA3/IMYHbIX
MOJ1IEKY/1aX ONPEAENAOTCA c|>a3alvw1 KOMIMOHEHT CBETOBOTO MOAA.

3TO NPUBOAUT K BO3HMKHOBEHUIO HEYCTOMYMBOCTM MHTEHCMBHOM MOHOXPOMa-
TUYECKOM BOJIHbI B KOMDOMHALLMOHHO-aKTMBHOM cpeae. B cnydae, ecnm €€ UHTEHCUB-
HOCTb MpeBbIWaeT NOPOroBoe 3HayeHWe, CMOKCOBA B0/1HA C Y4aCTOTON wgq= W, - {1

9KCMOHEHYUAAbHO ycuaueaemcs rno mepe pacrnpocmpaHeHus e cpeoe.
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BbIHYKAeHHOe KOMDBMHAUMOHHOE paccesaHMe cBeTa Bnepsble Habntoganmn Byabepu u Hr B
1962 rogy npu nocTtpoeHun pybuHOBOro nasepa (MMM wmucnonb3oBanacb fA4YenKka Keppa,
3aNO/IHEHHAA XUAKUM HUTPOoDOEeH30/10M). B pesynbtate, B reHepupyemom 1a3epHoOM UMNy/bece
BMECTe C OCHOBHbIM M3/yyeHMem pPyObMHOBOro siazepa Ha AJ/IMHe BOAHbI 694,3 Hm Obino
OBHapY}KEeHO M3/lyYyeHue Ha [JINHE BOJIHbI 767 HM, MOLLHOCTb KOTOporo gocturana 1/5 ot
MOLLHOCTN OCHOBHOTO M31y4YeHus. PasHnua Habaogaembix 41MH BOAH COOTBETCTBOBA/1Ia CaMoWM
CUIbHOM JIMHUN KOMBWHALMOHHOrO pacceaHns B HUTpobeH3one (1345 cm™), 1 BcKope saBneHue

6b1/10 UHTEPNPETUPOBAHO.
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[IlpocBeTneHune cpeabl
NorAowsenne (HacbiweHme nornoweHnn)

Gy (1 A
ﬂpOLLeCC nornoweHnAa OonTnyvecKkoro U3JayveHuA
CBA34dH C Ha/IMHNEM 6o/bLloro YANC/a

3/1IEKTPOHOB Ha HUMXXHEM YPOBHe C 3Hepruen £ .

3TOMYy MNpoLEecCy COOTBETCTBYET OMNpeaeneHHbIN
KO3apPULUMNEHT nornolueHus k.

a

[Mpn yMeHbLEHNUM 4YUCNa 3S/IEKTPOHOB Ha HUMXKHEM yposBHe FE, KoapouumeHT
nornoweHna k [Oo/XKeH ymeHbwaTbcA. Yem 60/sblle MHTEHCUMBHOCTb U3/yYeEHMUA,
Naaatolero Ha NorNoLWatoLyo cpeay, Tem 6onblue 3INEKTPOHOB NEPEXOAUT HA YPOBEHb
L, TemM MmeHblle CTaHOBUTCA KOIPPULMNEHT MNOMOLWEHUA.

NaHHbIn apdeKT Bnepsble Habaogan C.U. Basunos c cotpyaHmnkamu (~ 1950 r.).

B HacToAlee Bpemsa — HaxoAMUT LUMPOKOE MPUMEHEHME B Na3epPHOMN TexHUKe. Ha
OCHOBe 3TOro adpdeKkTa co34atoT ONTUYECKUE 3aTBOPbI B Jla3epax C MOAY/IMPYEMOM
Ao6pOoTHOCTLIO. KloBeTa C HUTPOOBEH30/10M, C OPraHUYECKMM KpacuTenem Uam naacTmHKa
Kpuctanna LiF ¢ F-ueHTpamm pacrnonaraetca B Jsla3epe mMexgy OAHUM M3 3epKana u
pabounm Tenom nasepa. B MOMEHT BCMbIWKKM AamMMbl HaKa4ykuM Jla3epa KioBeTa C
BewecTBOM Maun obpasey, LiF cnabHO noriowatoT n3nyvyeHme, n na3epHasa reHepayma He
pa3BMBaETCA A0 TeX NOP, NOKA He HAaCTYyNUT NPocBeTAeHne cpedbl. [locne NpocBeTaeHmA
pPa3BMBaETCA OAMH FTMIraHTCKUIM MMNYAbC C MOLLHOCTbIO ~107 BT u anntenbHocTbio 1078 .
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Cnacmbo 3a BHMMaHue!
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OTpuuatenbHoe npenomneHue
M «llanKa-HeBMANMKA»

Buktop leopruesmuy Becenaro - Aoktop PU3MKO-
MaTEMATUYECKNX HayK, npodeccop, 3aBeayloLini
NnabopaTopuen MarHUTHbIX MATEPUANIOB MHCTUTYTA
obwen o¢usnkn wumennm A.M.lMpoxopoBa PAH,
crneymnannct B 061acTu 3/IEKTPOANHAMUKM.

http://tvkultura.ru/video/show/brand _id/20898/
episode_id/446898/video id/446898/viewtype/
picture/
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