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M. 1. TapaHiok — MarucTpaHT Kadpepbl aHTEHH 1 SKCnnyaTauun pagnoaneKkTpOHHOM annapaTypsbl
A. @. Kpsiuko (1-p TEXH. HayK, NPO.) — HAYYHbIA PYKOBOAWTENb

BOCCTAHOBJIEHWUE rONOrPA®UYECKNX U3OEPAXEHWA B BENTOM CBETE
C NCNOJNIb3OBAHMUEM AUDGPAKLIMOHHOIO 3ODEKTA JIMMNMAHA-BP3arA

Ha cerogHsWwHWA AeHb CyLecTByoT Npobnembl B BOCCTAHOBNEHUM MOHOXPOMATUYECKOrO 13obpaxe-
HUS ronorpammbl B ny4ax 6enoro (Hanpumep, CONHEYHoro) ceeta. [Ans ux peLLeHns BO3MOXHO MCMONb30Ba-
HWe MeTofa NONyYeHUst peneKkCHbIX ronorpamm B NUMNNMAHOBCKUX (hOTOIMYIbCUSAX. Ero OCHOBHbIE Nonoxe-
HMs Bblnn NpegnoxeHbl ewe [eHuctokom B 1962 r. Tak xe 3TOT cnocob NpoAeMOHCTPUPYET BO3MOXKHOCTb
NCMONb30BaHNS TPEXMEPHBIX PELLIETOK B KAYECTBE ONTUYECKOrO aHasnora KpUcTanmyeckon peLleTku.

Ha puc. 1,a nokasaHo yCTPOMCTBO, KOTOPOE BO3MOXHO MCMOMb30BaTh ANS NOSyYeHUs ronorpamm aBy-
MEpPHbIX UMK TPEXMEPHbIX NpeaMeToB. MMpy OCBELLEeHUM ronorpamMmmbl fiydamm 0BbIYHOMO CONHEYHOTO CBeTa
(Mnn, HanpuMep, CBETOM SNEKTPUYECKOro (hoHapuKa) no cxeme, NpuUBEAEHHON Ha puc. 1,6, NPOUCXOAMT BOC-
CTaHOBIIEHME «OHOLBETHOMO» M306paxeHns npeameTa.
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Puc. 1. Cxema nonyyeHnst B nasepHoOM CBETE peLLeTyaTo-noaobHoit ronorpammsl (a),
koTopas npu ocselyeHun Benbiv ceToM (6) BOCCTaHaBNMBAET OAHOLIBETHbIE N300paxeHus Ha ocHoBe adhdekTa Nunnmaqa — bparra [1]

dun3nyeckne OCHOBbI ronorpadnyeckoro MeToda MonyvyeHus W30BpaxeHuid, UNCTPUPYEMOro Ha
puc. 1, MOXHO nerko obbsicHnTb. OT6OP OQHOrO LBETa MpK BOCCTAHOBMEHWM OCyLIECTBRseTCs Gnarogaps
MHOTOKpaTHO MHTepdepeHL Benoro cBeTa Ha Crosix, KoTopble 0bpasytoTcs B 06beme amMynbeumn npu nH-
TEpepeHLMn OMOPHOTO NONs C NOMieM, paccesHHbIM OT npeameTa. PacctosHue mexagy obpasyommucs

CNosiM1 paBHO f 2, korga oba nydka B BUAE NNOCKMX BOMH MagatoT Ha pOTONnacTuHKy no Hopmanu. B cny-
Yae e NpOou3BONLHOTO pacceuBaroLlero npegMerta (CM. puc. 1,8) MakCUMyMbl MHOTOCIIOMHOM CTPYKTYpPbI
CMELLaKTCS BAOMb OCK Z B COOTBETCTBUW CO CABUraMu (a3 pacCesHHOro 3reKTPUYECKOro Mo OTHOCUTESb-
HO OMOPHOrO MONS, @ CTeneHb NOYEPHEHUS NMPOSBIIEHHON (POTOIMYNLCUM MO rNyBUHe Z AN 3agaHHbIX KOop-
AVMHAT (X) Nnockow ronorpammbl byaeT onpefensTsCs CyMMapHOM aMnaMTyLoi PaCCesSHHOro Nons.

Mpwu BOCCTaHOBREHUM (CM. puc. 1,6) ronorpamma ocselyaeTcs 6enbiM CBETOM C TOW e CTOPOHbI, C KO-
TOPOW Nagan ornopHbIN Ny4oK. Kak u B cnyyae audpakumm Ha kpuctanne, obpasyetcs 0gHOLBETHOE BOCCTa-
HOBIEHHOE M300paxeHune, KOTOpoe NomnyyYaeTcs B COOTBETCTBUM C MPUHLMMNOM BOCCTAHOBNEHWS BOMHOBOMO
(hpoHTa, onucaHHbIM [abopom B 1948 1. [2].

BoccTtaHoBneHHas BoHa Xapakrepuayercs:



—  JIoKanbHoM (ha3oBon MoZynauuen, onpeaensemMon MeCTHbIMU CABUramMm OTpaXatoLLyX CNoes MHO-
FOCIOVHON CTPYKTYPBI;

—  JIOKanbHOM aMnauTygHOW MOZynsLmMen, onpeaensiemMon MECTHbIMU BapuaumaMi NoYepHeHNs ro-
norpammel;

—  UBeToM, 0TOMpaembiM npy GP3IrroBCKOM Andpakumm CBeTa Ha Crosix, 06pasytoLLmx peLleTyaTyio
CTPYKTYDY.

[Mpy 3TOM paccTosiH1e MEXIY CrIOSMU MOXHO U3MEHSITb, UCMONb3YS creLmnarnbHblil MeTod POTOXUMU-
Yeckoi 06paboTky, HanpuMep onyckas NPOLECC UKCMPOBaHKS (POTOIMYNbCUM.

OcHoBbl TEOpUM pPedneKCHON roriorpamMmbl Takoro Tuna Bnepable Bbinu paspaboTtaHbl [JeHuctokoM B
1962 r. ons cnydyas, korga npeamet ocBellancs CKBO3b rosiorpamMmmy, a He OTAENbHbIM My4YKOM, KOTOPbIN
00bI4YHO OTAENSETCA Nepea nonagaHeM Ha ronorpammy (cM. puc. 1,a). [leHUCok onucan aKCnepuMEHT ¢ 3ep-
Kanamu, KOTopble OH UCMOoMNb30Bas B Ka4eCcTBe NPeaMETOB, OCBELLAEeMbIX CBETOM OT PTYTHOM namnbl. OgHako
OH He NpOAEMOHCTPUPOBAN HUKakuUX oTorpacuii CKopee BCEro NOTOMY, YTO Y HEro Toraa elle He bbino na-
3epa, 6e3 KoToporo 04eHb TPYAHO NOMYYNTb XOPOLLME ronorpammbl [3].

VIHTEpecHo 3ameTuTb, YTo B pabote XoddmaHa n [oinmka Bbino onuMcaHo YCTPONCTBO, aHamnormyHoe
cxeme nonyyeHns pedekcHon ronorpammel JiunnmaHa-bparra [4], HO npegHasHayeHHoe AN AokasaTerb-
CTBa BO3MOXHOCTH OCBELLEHWS 0BpaLleHHbIM ONOPHBIM My4KOM OBbIYHOM MOHOXPOMATUYECKOW ronorpamMmbl
Ha npocBeT. [1pn 3TOM, aBTOPbI HE CTPEMUIUCH NONYYNUTb PedorieKCHbIe roniorpamMmmbl C NOCNEYHOLWMM BOC-
CTaHOBIEHMEM M30bpaxeHnin B Nydax 6enoro cBeTa, Kak 310 ONMCcaHo Bbile. B nx pabote BBegeHWe obpa-
LLLEHHOTO OMOPHOTO MyYka UMeso onpefeneHHble JOCTOMHCTBA, Tak Kak OHO 4aBano BO3MOXHOCTb MOMeELLaTh
OMOpPHOE 3epKaro He BBIU3K yOaneHHoro npeaMeTa, a psgoM ¢ nasepom, eCnu, KOHeYHo, Bbina JOCTaToOuHON
ANVMHA KOrepeHTHOCTH CBeTa Nasepa.

MHorumu asTopamu Bbinmn onncaHbl HabrogasLLMecs UMK pedhniekCHble N306paKeHNs, KOTOpbIe Momy-
Yanucb Npu OcBeLLEHU nasepom 0bbIYHOM roriorpamMMbl Ha NpocseT. Heobxoaumo, ogHako, OTMETUTb, YTO
BCe MeTozbl B ronorpadum bbinm pa3suTsl Ha OCHOBe Nepsoit paboTel Mabopa [2].

TeopeTnyeckoe onucaHue ronorpacuyeckoro npouecca, NpUBELEHHOE B 3TOM CTaTbe, MOXHO U30-
XUTb, paccmaTpuBas MOAYNIMPOBaHHYKO pedriekCcHyo pelweTky JlunnmaHa-bparra.

[lycTb paccesiHHoe nore B MAOCKOCTW roriorpaMMbl  (MAIOCKOCTb X) OMUCHIBAETCS BbIpaXeHWeM

AldexpieCc) y nyetb paccesHHasi BOMHA M OMOPHbIN My4oK NaAaloT Ha roforpaMMy BAOMb OCH Z, NeprieH-
[IMKYNSPHOM NAOCKOCTM rONOrpaMMbl. MHTEHCMBHOCTb, PErucTpupyemas ronorpaMmon, pasHa
ICc, 2)~1 + Alxc)cos[2kz + 0]

L =2

roe A, a A ANWHA BOSHbI CBETA, UCMONb3yemast Npu NonyYeHnn roforpammel.
[Mpn ocBeLLEHMM ronorpamMmMbl MIOCKOK BOMHOM 6eoro ceeta B TPEXMEPHOWM peLleTKe, OnnUChbiBaeMoi
nocnegHUM ypaBHEHWEM, MPOU3OMAET npouecc Andpakumn Jiunnmana—-bparra M BOCCTAHOBWUTCS BOSHA

ACc)expi@lr) 1onbko 0gHONM ANMHBI.

HyXHO OTMETUTb, YTO BOCCTAHOBMEHHbIE M300PaXEHUS LOSKHBI MOYYUTLCS OCODEHHO SPKUMM, ECIU
MCMOSb30BaTh TaKyK CXeMy, B KOTOPOW pacCesHHOe Mosie Npu NOoyYeHUU rofiorpamMmbl CBOAUTCS JIMH30W B
(hOKyC Ha onpeseNeHHOM pacCTOsHUK 3a roNorpaMMON CO CTOPOHbI OMOpHOTO nyyka. CyliecTByeT, onucaH-
HbIW B nuTepaType, Haumbonee CoBepLUEHHbIN peLenTt ob6paboTKM NUNMNMAHOBCKOM 3MYNbCUM, CO3AaHHbIN
Aiscom B 1908 r., KOTOpbI 0COBEHHO YA0OEH AN KOHTPONS PACCTOAHMS MEXAY OTAEMNbHbIMUA CIIOSIMU.

MeTog «pednekcHoi ronorpadum» UMeeT AanbHeilwee pacnpocTpaHeHue, B YaCTHOCTW MOJTyYeHue
TPEXMEPHON KPUCTaNNMYECKON peLIETKM B dhoTorpadmyeckon amynbeuu. locneaHee MOXET npeacTaBnsTh
0cobbIit MHTEPEC MPX UCMONB30BaHWW NOLODHbIX PELLETOK ANS MOAENWUPOBaHWS AnpakuuM B ONTUYECKOM
[nanasoHe W B Ka4eCTBe CPEACTBa YNPOLLEHWS1 HEKOTOPbIX acneKTOB CUHTE3a PEHTTEHOBCKUX U30BpaXeHuit,
HanpuMep Npu U3y4eHun CTPYKTYPbl NPOTENHOB 1 B KpucTannorpadguu. MNo-suanmomy, MeTog HangeT npuve-
HEHWe BO MHOTMX 06nacTax MHTeEpGhepoOMeTpUM 1 CEKTPOCKONWM, a TakKe B LBETHO ronorpaduw.
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