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OCOBEHHOCTU U3YYEHUSA HENMHEMHBLIX ONTUYECKUX 3OOEKTOB HA
NABOPATOPHbBIX 3AHATUAX KYPCA N0 BbIEOPY «3KCNEPUMEHTAIIbHAA
®OU3UKA» ANA CTYOEHTOB ®U3NKO-MATEMATUYECKOIO ®AKYJIbTETA BINY

[ns paclumpeHns npoeccHoHanbHbIX KOMNETEHLMA B 061acTh ONTUKK W ONTYECKOTO Mpu-
BopocTpoeHus y Bymywmx npenopgasatenei cpepHux obLieobpasoBaTenbHbIX y4ebHbIX 3aBefe-
HWI, a TaK e, POpPMMPOBaHIS Y HUX 0BLMX NPenCTaBneHNiA 06 OCHOBHBIX (DU3NYECKIX MPUHLM-
nax, SBMEHNSX 1 MPOLIECCaX Nexalumx B 0CHOBE YHKLMOHMPOBAHWS CMEKTPOCKOMMYECKNX CHCTEM
W CUCTEM KBAHTOBOW 3MEKTPOHMKM BO BCEM MHOrO00pasvi WX peanusaumy v MpUMEHEHUM s
CTY[IEHTOB CTapLUEro kypca (hnanko-MaTemaTiieckoro dakynbteTa BBeSEH kypc no Bbibopy «kc-
nepuMeHTanbHas uanka». B pamkax kypca paccmaTpvBaeTCst psf akTyanbHbIX W MHTEPECHBIX
BOMPOCOB, B TOM YKcrie, APGEKThbI CBA3AHHbIE C MPOSBMEHUEM NMPU ONPESEHEHHbIX YCNOBUAX He-
NIMHEAHbIX ONMTUYECKUX SIBMIEHWIA B HEMMHEMHbIX cpedax. Kpome TeopeTtiyeckoro 06bsicHeHMs
HabnogaembIx 3QheKTOB B pamkax NEKLMOHHOTO MaTepuana nporpamMmoN Kypca npeaycMOTPEHO
BbINONHeHWe NabopaTopHbIX paboT No HAbMIOLEHUI0 M UCCTIEAOBAHMI0 HEMMHEMHBIX MPOLECCOB
B HEMMHEMHbIX ONTUYECKMX Cpefax (reHepaLyst rapMOHUK, CamMO(DOKYCUpOBKa U B3auMOAEICTBYE
CBETOBbIX MyYKOB).

HabntofieHne HeMMHENHbIX OMTUYECKIX ABNEHUA SBMSETCA AOCTAaTOYHO CIOXHBIM MPOLECCOM
B 9KCMEpUMEHTaNbHOM MnaHe. B nepsyio ouepegb 3TO CBA3AHO C BOMBLIMMM  MOLHOCTAMM
WUCMONb3yeMblX CBETOBbIX MOTOKOB, YTO, Kak MpaBWUmio, MPUBOAMT K TEMNOBOMY pa3pyLLeHUto
HEMMHENMHbIX OMTUYeckuX MaTepuanos. B nabopaTopHbix paboTax Mbl ugem Mo apyromy myTw.
Wcnonb3yem HEBBICOKYH CPESHIO MOLLHOCTL (Mopsigka 1 BT) nasepHOro uanyyeHms, HO 3a CHeT
Bblbopa pexuma paboTbl Nasepa OCyLLECTBNSEM KOMMPECCHIO STOI MOLLHOCTU B Manblit MHTEpBan
BPEMEHH, NONyYas Ha BbIXOAE rMraBaTTHbIE MOLHOCTI B UMMYNbCaX ArMTENbHOCTLI0 0T 106 o 10-
9¢., cnepytowmx ¢ yactotol ot 1 1o 50 KMy (YacToTa Bapbupyetcs). B npouecce BoiNonHeHus paboTsl
CTYZEHTbI y4aTcs t0CTUpOBaTh Nasep (B pabote ucnonbayetcst TBeppoTensHuii Nd**:YAG nasep
C aKyCTOONTUYECKOM MOayNALuiA 1oBpoTHOCTM U NpeobpasoBatenem yactoTsl [ITA-501), namepsts
€r0 BPEMEHHbIE, CMIEKTPATTbHbIE W JHEPTETUYECKIE XapaKTEPUCTUKK. M3yyaeTcs pexmm cBOBOAHON
reHepauuu 1 PeXMMbl akTUBHOIM W MacCUBHON MOAYNSALMM [OBPOTHOCTA W CMHXPOHWU3ALMM MOA.
OKCMIEPUMEHTANBHO PEanuaylTCs [aHHble PEXUMbl 1 MPU OMHAKOBOW CPEAHEN MOLLHOCTM
nasepa, paboTaloliero B pasHblX PeXMMaXx OLEHMBAETCs 3((EeKTMBHOCTb reHepauuu BTOPON
rapMoHuku 532 HM B HenuHeitHbix  kpuctannax (LilOs, LiNbOs, KOP wKTP). Tpu atom
[VTENBHOCTV Na3epHbIX MMMYNbCOB COCTABMAKT B PEXUME aKyCTOOMTUYECKO MOZYNsLuM
fobpotHocTM ~0,5 MC C BO3MOXHOCTbIO M3MEHEHMS YacTOTbl PaboThl akyCTOOOMTUYECKONO 3aTBOPa
1 ~30 NC B peXuUMe NaCcCUBHOM MOZYNALMM OBPOTHOCTH M CUHXPOHU3ALMN MOZ. B Takux pexmmax
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paboTbl (npu cpepHeit mowwHocTn ~1 BT) nasep 6esonaceH B paboTe, HarnsAHO HabMiogatoTCs He-
NWHEMHble 3EKTBI 1 HE PA3PYLLAKTCS UCTIONb3YEMbIE HEMMHENHbIE Cpefbl. [eHepaLuio rapmo-
HUK BOnee BbICOKOrO nopsaKa (TpeTbeit 1 yeTBepTOol) Habnoaem ¢ UCONb30BaHMEM Nnasepa LS-
2137 cvpmbl «LOTISTII» arowiero Ha Bbxoae KPOME pexuma CBODOMHONM reHepauu MMMYmbChbI
yactotor o1 1 o 10 'y v 4AUTENBHOCTBIO ~ 9 HC B PEXUME aKTUBHON MOAYNALMA A06POTHOCTH.
OueHka MHTEHCUBHOCTU NpeofpasoBaHHoro YO uanyuexns (355 w266 HM) npoussogutcs no
NHTEHCUBHOCTM CBEYEHMS IIOMUHECLIEHLIMN pacTBOpa kpacuTens PofamuH-6)K B ataHone.

[N u3yueHust v uccneaoBaHUs SBMEHNA CaMOGOKYCMPOBKN 1 06pa30BaHNs COMMUTOHOB MC-
nomnb3oBancs oTopedpakTUBHbIA KpUCTann TutaHata BucMyTa BiiTiO. OTOT kpucTann xapak-
TEPU3YETCH XOPOLLE CBETOYYBCTBUTENBHOCTBIO W BbICOKOW MOABMKHOCTBIO HOCMTENEN 3apsda,
4TO [JOCTUrETCs NPU HU3KMX MHTEHCVBHOCTSX Na3ePHOr0 M3NyYeHust 1 ManbiX BpeMeHax HenuHei-
HOro oTKNMKa. CTyaEHTbI MCCNEayKT AMHAaMUKy camMo(OKyCMPOBKM M Ae(OKYCMPOBKM CBETOBLIX
MyYKOB W OMPELENsIoT UX AuameTp B OTOPEdPAKTMBHOM KpUCTanie MpW MPOXOXKAEHUM Yepes
KpucTann C(hOKyCUPOBAHHOTO NA3EPHOTO WU3NYYEHWS Tenui-HEOHOBOTO fasepa, paboTaiollero
B HEMPEPbIBHOM PEXMME C AMMHON BOMHbI 632,8 HM MPW HAMOXEHUM BHELLHEro HanpSKeHNs Ha
kpuctann. YeennyeHHoe uobpaxenue dukcuposanocs CCD (charge coupled device) kamepoi,
YyBCTBUTENBHOCTb KOTOPOIA YCTaHABNMBANACh BPyYHYI0. PaspeLLeHite kamepbl N0 ropU30HTamNbHON
LUKane COCTaBNsNno 9 MKkM/MMKCEN, NO BePTUKanbHOM LWkane — 10 Mkm/nukcenb. V3obpaxeHue, no-
INy4EHHOE KaMepow, aHanManpoBasoch Ha KOMMbIOTEPE C UCTIONb30BaHNEM CrieLManbHOW Nporpam-
Mbl Laser Beam Analyzer (Laser Beam Analyzer, Ophir inc, Version 2.74). B TeopeTuyeckom
ONMCaHMN 3HAYEHUE UMEET TONbKO OTHOLLEHME UHTEHCUBHOCTEN B CBETOBOM MyYKE, YTO N0O3BONSET
paboTaTh B PEXMME OTHOCUTENMbHbIX €MHUL Kamepbl ANS MHTEHCUBHOCTEW. Kaablid onbiT Mo
HabnioeHnio xapakTepa pacnpocTpaHeHns CBETOBOMO NMydka B hOTOPepakTMBHOM KpucTanme
TUTaHaTa BMCMYTa HAYMHANCH C BKMKOYEHWUS 3MEKTPUYECKOro Nons, as3aTeM 4epe3 1 MuHyTy
BKITKOYaNcs WCTOMHWMK M3nmyyeHns. B mpouecce SKCMEPUMEHTOB M3MEHANach MOLHOCTb renui-
HeoHoBoro nasepa (o1 1 go 100 mkBT) v npuknagbiBaemsie nons (o1 1 4o 4 kB).

Te xe oTopedpakTMBHbIE KpUCTaNMbl MCMONb30BANMCH M Ans HabMIoAEHUs B3aUMOLEACTBIS
CBETOBbIX My4KoB. B kayecTBe Myyka, CO3NAILLEr0 HABEAEHHYI0 HENMHERHOCTL B 0BpasLe, (nydka
Hakayku) ucronb3osanock 13ny4eHne TeeppotensHoro Nd**: YAG nasepa, pabotatoyero B Henpe-
PbIBHOM PEXWME C ANMHOM BOMHbI 532 HM. 3OHOMPYIOWMA Nyd OT TenniA-HEOHOBOTO Nasepa
632,8 HM MpoXoaNn NEPNEHAUKYNAPHO K Myyy Hakayku Ha HEBOMbLLOM PacCTOSHUN OT €ro LgHTpa
W OTKMOHANCS HA CO30aHHOM HAKaYKOM OMTUYECKON HEOBHOPOAHOCTM Ha yron ¢. B akcnepumenTe
K KpucTanny npuknagbliBanocb HanpsikeHue pasHoe E = 11,5 kB/cM. OTKnoHeHWe 30HAMPYHOLLEro
nyya OT MepBOHAYanbHOro nonoxeHns dukcupoanocs CCD kamepoii. MpakTuka NpoBefeHNs
3aHATUIA MOKa3ana MonesHOCTb W BaXHOCTb KypcoB No[obHOro Tuna.
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