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P EKOMEWHAALULMUNWMU n o M ETPODNOT U MU

FocypapcTBeHHas cuctema obecneveHns eAMHCTBa M3MepeHUi
CMEKTPO®JITYOPUMETPbI

MeToAbl KOppPEKLUN CNEKTPOB B036y)K.quI/IF| n 3aMmccum n KanMGpOBKVI
B eAMHULaxX KBaHTOBOIo BbiXxoga

State system for ensuring the uniformity of measurements. Spectofluorimeters.
Methods of correction of excitation and emission spectra and calibration in quantum yield units

DaTta BBegeHnsa — 2016—06—01

1 O6nactb NpUMeHeHuA

Hactoswue pekomMeHgaunn pacnpocTpaHAKTCA Ha cneKTpod)nyolemeprl nyctaHaBnmBaroT cnocobbl
nx KaﬂMGpOBKI/I, onpegeneHna MeTpoiorm4eCKnxX XxapaktepucTtruk n Koppekun CnekTpoB (bﬂyOpeCLl,eHLl,l/lVl.

2 HopmaTuBHbIe CCbISIKU

B HacToALWMX pekoMeHaaLMAX UCMOoSb30BaHbl HOPMaTUBHBIE CChINKM Ha creayiolne cTaHaapThl:

FOCT 8.315 lNocypapcTBeHHast cuctema obecneveHus eanHcTea nsmepeHunin. CtaHgapTHele 0bpasLibl
CcOCTaBa M CBOWCTB BellecTB U MaTepuanoB. OCHOBHbIE NOMNOXKEHNSs

FOCT 7601 dusmyeckan ontuka. TepMuHbl, BykBeHHble 0603HauYeHUst 1 onpefeneHus OCHOBHbIX
BEMUNYUMH

MprumedaHwune—lpu NONb3OBaHUM HACTOSILLUMU PEKOMeHZaunsiMK LernecoobpasHo NpoBepuTb AencTBme
CChINTOYHbIX CTAHAAPTOB M KNnaccudukaTopos B MHOPMaLMOHHON cucTtemMe obLWero nonb3oBaHnsi — Ha ouumanbHOM
canTte PegepanbHOro areHTCTBa N0 TEXHWYECKOMY PErynMpoBaHnio U METPONOrMM B CeTU VIHTEpPHET nnn nNo exerogHoMmy
MHOPMaLMOHHOMY YkasaTento «HaumoHanbHble cTaHgapThl», KOTOPLIN ONyGNMKOBaH Mo COCTOSIHMIO Ha 1 siHBaps! TEKY-
LLLero roga, v no BbiNyckam exXemMecsa4yHoro MHPOPMaLUnoHHOTo ykasaTens «HaumoHaneHble cTaHgapThl» 3a TEKYLWMIA rog,.
Ecnv 3ameHeH CCbINOYHbIA CTaHAapT, Ha KOTOPbIM AaHa HeJaTUPOBaHHasi CCbiKa, TO PEKOMEHAYETCS UCMONb30BaTh
ﬂGVICTBleLLI,yIO BEPCUIO 3TOro cTtaHgapTa Cc y4eTOM BCEX BHECEHHbIX B AaHHYO BEPCUID n3mMeHeHUn. Ecnu 3ameHeH ceblnoy-
HbIli CTAHAAPT, HA KOTOPLIN AaHa AaTUPOBaHHASA CCbINKa, TO PEKOMEHAYETCS NCMONb30BaTh BEPCUIO 3TOFO CTaHjapTa ¢
YKa3aHHbIM BbllLe rogoM yTBepxaeHus (NpuHsTusi). Ecnv nocne yTBepxaeHnst HACTOSAWMUX PEKOMEHZALMI B CChINTOYHbLIN
cTaHaapT, Ha KOTOpbI 4aHa gaTMpoBaHHas CCbiNKa, BHECEHO U3MEHEHUE, 3aTparvBaloLLLee NonoXeHne, Ha KOTOpoe aaHa
CCbINKa, TO 3TO NONOXEHNE PEKOMeHAYeTCs NPUMeHsITb 63 yueTa 4aHHOTO U3MeHeHUs!. ECnm cCbINoYHbIN CTaHaapT oTMe-
HeH 6e3 3aMeHbl, TO NONOXEeHWe, B KOTOPOM AaHa CCbhlfTIka Ha Hero, pekoMmeHayeTCcA NpuMeHATb B HacTu, He 3anarMBa|ou.|,el7|
3TY CChIKY.

3 TepmuHbI, onpeageneHna U 0603HaYeHUA

3.1 TepMuHbI U onpeaeneHnsA
B HacTosilMx pekoMeHaaumax npumeHeHbl TepMuHbl no FTOCT 7601, a Takke criegytolime TepMuHbI C
COOTBETCTBYOLWMMUN OnpeaeneHnsamu.

3.1.1 kanu6poBaHHbIN hoToNpueMHUK: ONTUYECKUA MPUEMHUK WU3NYyYEHUsl, YYBCTBUTENbLHOCTb
KOTOPOro B (OYHKLMM OT AMNMHbI BOMNHBI Bblf1a onpeferneHa ¢ COOTBETCTRYOLLEN HeonpeaeneHHOCTbIO.

W3panue opmumansHoe
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3.1.2 kanubpoBaHHbIN guddy3HbIN oTpaxaTenb: OTpaxaTtens llambepTa, KO3PPULIMEHT OTpaxe-
HUS KOTOPOTO B KayecTBe hyHKLUMM ANUHBI BOMHEI Bbln onpeAerieH ¢ COOTBETCTBYOLLLEN HeonpeaeneHHOCTbLIO.

3.1.3 kanubpoBaHHbIN n3ny4atenb: ONTUYECKNA UCTOYHWUK U3MTyYEHUS, IS KOTOPOro MOoTOK U3nyYe-
HUS B PYHKLMK OT ANNHBI BOMHbI OMpederieH C COOTBETCTBYIOLEN HeonpeaeneHHOCTbIO.

3.1.4 nonoca dnyopecueHuuu: ObnacTb cnekTpa dryopecLeHLn, B KOTOPOM UHTEHCUBHOCTb
NPOXOANT Yepes MakCUMym, 06bIYHO COOTBETCTBYOLLMA AUCKPETHOMY 3NEKTPOHHOMY nepexoay.

3.1.5 KBaHTOBbIN Bbixopa cnyopecueHuyuun: OTHOLWEHME Ynucna dhnyopecueHTHbIX (POTOHOB, MOKU-
JaroLumx uccnegyemblii obpasel, k yncny hoTOHOB MOMMOLLEHHBIX 3TUM 06pa3L oM.

3.1.6 cneKTpanbHaA 4YyBCTBUTENbHOCTbL dhoTONPUEMHOU cucTeMbl: OTHoweHne ¢oToTOKa Ha
Bbixode hoTonprMemMHmKa K MOLLHOCTU U3fydYeHnsi, cobupaeMoro onTUYeckon CUCTEMON, Ha eAUHULY OJTNHBI
BOHEbI, 06bI4HO BhIpaXkaeTcs B MA/BT - HM.

3.1.7 cneKTpanbHasA NNOTHOCTb NOTOKa U3ny4eHUA: [OTOK U3NYyYeHUs Ha eQUHULY ANUHBI BOSHBI,
06bI4HO BbipaXkaeTcs B B/HM.

3.2 O6o3HaveHun

B HacTosLWMX pekoMeHaaLUmsIX UCTIoNb30BaHbI criedytoline 0603HavYeHNs:
A\ — ONWHa BOMHbI;

() — crekTpanbHas NNOTHOCTbL NOTOKA (MOLLIHOCTU) U3MTYy4eHUs;

S(2) — BbIXxogHo curHan oTonprueMHuka;

L (A) — cnektpanbHas NJI0THOCTb 3HEPreTMHeCcKon APKOCTH;

&(A) — cnekTpanbHas YyBCTBUTENbHOCTb;

C(\) — koacbd1LMEHT CeKTparibHON KOppPeKLnK;

R()\) — koathdurLMEHT OTpaxeHus;

E()) — cnekTpanbHas NfI0THOCTb UHTEHCUBHOCTY 3MUCCUM chryopecLieHLMu;
Q(2) — cnekTpanbHas NNOTHOCTb UHTEHCUBHOCTU paccesiHUs;

A()\) — onTudyeckas NNOTHOCTb.

4 O6wWwme pekoMeHAALMN NO U3MEPEHMUIO CNEKTPOB hnyopecueHLUn

4.1 BbiGop U noaroToBKa KOBeT

MmetoTcst pasnuuHbIE TUMDbI KIOBET, KOTOPbIE PasnuMyaloTca No pasmMepy U cocTaBy MaTepuyana.

4.1.1 Bbi6op pazmepa KioBeT

CTaHaapTHbIE KIOBETbI UMEIOT BHYTPeHHUe pasmepbl 10 x 10 x 45 mm. Ecnn B Hannumne umeeTcst manoe
KonuyecTBo obpasLa, TO MOXHO UCMONb30BaTb MUKPOKIOBETHI. B 3TOM cnyyae pekomeHayeTcsl UCMONb30BaTh
YepHble cCamoMackUpyoLMecs KBapLEeBble KIOBEThI, Tak Kak OHN He TpebyloT MackMpoBKU OMTUYECKOro NyYKa.
Mpu paboTe ¢ nerkoneTy4ynMm Unn arpeccUBHLIMU BeLLIECTBaMU KIOBEThI criedyeT 3aKpbiBaTb KoNnavkamu.

4.1.2 Bbi6op maTepuana KioBeT

CocTaB maTtepuana onpefenset 3 eKTUBHbIN CNEeKTpanbHbIA AnanasoH KioBeTbl (CM. Tabnuuy 1).

Tabnwuuya 1— XapakrepucTvku CekTpoB NPONyCKaHUs MaTepuanoB KIOBET

Marepuan O6nactb NnponyckaHus, HM
Crexno 350—2500
Crekno kBapueBoe KM 220—3800
Crexno KY-1 170—2700
Monuctupon 400—1000
Axpun 280—1000

[na onpeaenexus AonycTUMoro aAnsa OaHHON KIoBEeTHI CnekTpanbHOoro AnanasoHa crnegyeTt UsSMepuTb Ha
cnekTpooTomeTpe YD-BnauMoro AnanasoHa cnekTpa nponyckaHus KioBeTbl Nocrie 3anofiHeH s aHanusunpye-
MbIM pacTBOpOoM. MHOrue opraHudecKne XXMaKoCcTU pacTBOPSIOT NNACTUK, TaK4YTo Npu paboTe ¢ HUMK He cneny-
eT ncnonb3oBaThb NNAcTUKOBLIE KIOBETHI.

2
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4.1.3 OuucTtka U XxpaHeHUue KIoBeT

C uenblo obecneYveHunst BLICOKOrO KayecTBa M3MepeHWA He cnedyeT NpuKacaTbCA K CTEHKaM KIOBeTbI
pykamu 6e3 nepyatok. PekoMeHayeTcsl UCMONb30BaTL OAHOPA30BLIE Nep4aTku, NpU 3TOM He AonyckaeTcs
HaHOCUTb Ha PYKWN TarnbK UNn Apyrine nopoLuku. KioseTkbl Nocne UCrnomb3oBaHWUs MPOMbIBaOT HECKOMBKO pas
PacTBOPOM U XPaHAT B TOM Xe pacTsope. AN AnnMTenbHOro XpaHeHust KIoBEThbl XPaHAT 3aBePHYTLIMU B TKaHb,
B repMeTU4HON ynakoske. [na Gonee TaTeNbHON OYMCTKA KIOBETHI 3aMOSHAIOT KUCMOTOW, Hanpumep
50 %-HOWN a30THOW KNCIIOTON, U BbIAEPXKMBAIOT B TEHYEHNE HECKOSIbKUX YacoB. 3aTeM KIOBETY HECKOSIbKO pas3
MPOMbIBaIOT A8NOHN3UPOBAHHON BOAOKW AN yAaneHUs OCTaTKOB KUCIIOTHI.

4.2 BbIGop pacTBOpUTENSA

4.2.1 PactBoputens MoXeT M3MEHUTb (pOpMy crekTpa, paclumMpuB MUK NGO CMECTUB NOSIoXEeHUe
cnekTpanbHbIX MMHWUIA. B aTol cBA3K cneagyeT y6eaMTbCsa B TOM, UTO BbIGpaHHbIN pacTBOPUTENb HE UMEET NMUHUIA
nnu nosioc nornoweHus nubo dryopecueHUMM B npegnonaraeMoMm AnA UCCNefoBaHWA CnekTpanbHOM
AvanasoHe. [na 3TOro pekomeHAyeTcsl MpoBeCcTU M3MepeHue CnekTpoB nornoweHua u dpnyopecueHumn
pacTBopuTeNs B 3TOM gnanasoHe. [Mpu 3TOM BbISIBUTCA Takke NOMAoXKeHne Nonoc KoMOUHaLMOHHOrO (pama-
HOBCKOro) paccesiHis U napasuTHbIX JMHUA, 0bycrnoBneHHbIX AudpakunoHHbIMKU 3acddekTamu BTOpPOro
nopsiaka Ha pelueTke MOHOXpomaTtopa.

BaxHO nepuognyeckn NpoBepsTb KAYECTBO PAcTBOPUTENS, TaK KakK Aaxe ManbiX CNneaoB 3arpAsHeHust
MOXeT BbITb JOCTATOYHO ANs NOMy4eHUsA BbICOKOro curHana boHOBOroO pacTeopa.

4.2.2 Heobxoammo ncrnons3osaTth AEVOHN3NPOBaHHYIO AMCTUNNUPOBaHHYO BoAy. Bce apyrue pearex-
Thl, UICMIONb3YeMble B XOAe aHanusa, TwaTenbHo KOHTPONMpyloT. PekoMeHayeTCa Ucnonb3oBaHue pacTeo-
pUTeNs BbICOKOro Ka4ecTBa Uiy cneLuanbHbIX pacTBopuUTenei Ansa cnektpodotomeTpun.

4.2.3 PactBopuTenu He nognexart XpaHeHWIo B MIACTUKOBLIX KOHTEMHepax, Tak kak BO3MOXHO Bbile-
naynBaHne opraHudeckux AobaBoK U NNacTUUKATOPOB, YTO NPUBOAUT K BbICOKOMY curHany ¢oHOBOro
pacTBopa.

4.2.4 ®oHoBble pacTBOPbl pPeareHTOB U3MEPsOT B npouecce NpoBeAeHUA aHanusa u daktudeckoe
3HaveHne poHOBOro pacTBopa onpeaensiioT neped o6HyneHem npubopa.

4.3 UCcTOYHUKN 3arpsAASHEHUA pacTBOpOB

4.3.1 Morwwue cpenctea

[ns ouncTkn nocyapl, Kak NpaBuso, B Hel BblAEPXKUBaOT pacTBOPbI pa3fINYHbIX MOIOLLNX CPEACTB, HEKO-
TOpble N3 KOTOPbIX MOTYT CUINBbHO hriyopecumpoBaTts. [Mepea ncnonb3oBaHMeM MOKOLLETO cpeacTBa Heobxoau-
MO M3MepUTb cnekTpbl dyopecueHUMn ero pasbaBneHHbIX pacTBOPOB AMsl TOro, 4TOObl BbISIBATb
BO3MOXHOCTb UCKaXXeHNs UccrieyeMbiX CeKTpoB driyopecleHLMen OCTaTkoB MOKOLLEro cpecTsa.

4.3.2 Cma304Hble MaTepuanbl

Bo3MOXHBIM 3arpsisHUTENEM SABMASIIOTCS CMa3ouHble MaTepuanbl, UCNOosib3yeMble AN CMa3ku KpaHoB,
1N NepeHOCUMBbIE XUOKOCTbIO, Ha NMYTU KOTOPOM 3TU KpaHbl YCTAHOBMNEHBI.

4.3.3 dunbTpoBanbHas 6ymara u nabopatopHble candeTku

dunbTpoBansHas bymara n nabopaTtopHele candeTkn MOryT 6biTb UCTOYHUKAMM 3arpsisHEHUA U3-3a
OCTaTKoB (hnyopecLupyomMx BelecTs. [Noanexat npoBepke nepen UCMNonb3oBaHUEM.

4.4 PaboTac pa3baBneHHbIMU pacTBOpamMu

Kak npaBuno, pactBopbl (OCHOBHbIE pPacTBOPLI) Ar1s1 NOCTPOEHUS rPaAyMpPOBOUYHOrO rpaduka XpaHaT
KOHLEHTPUPOBaHHbIMW, a HenocpeACTBEHHO Mepef WUCMonb3oBaHMEM WX pasbasnsoT Ao Tpebyemon
KOHLEeHTpauun.

Mepen pazbaBneHneM OCHOBHOIO pacTBopa pekoMeHayeTcsl onpeaenvTb ero KOHLEeHTpaLuio, U3MepuB
Ha cnekTpodoTOMETpE 3HaUeHNe ero oNTUYeCKoN NAIOTHOCTU Ha OAHON UMW HECKOSTbKUX XapaKTe pHbIX AfMHaX
BOMH. pagynpoBoYHbIe pacTBOPbl AN (hryopecueHTHOro aHanusa He noanexar XpaHeHWio B TedeHue
ANUTENbLHOTO Nepuoda BpeMeHn. Ansa obecneveHns TOUHOCTU U3MEPEHUIA ONTUYECKOW MNOTHOCTU PEKOMEH-
ayeTcs AN Kaxaoro rpagyMpoBOYHOrO pacTBopa MpoBOAWUTL HE MeHee ABYX WU Tpex napannenbHbIX
N3MepeHni.

Mpu paboTe ¢ pasbasneHHbIMU pacTBopamMu HeobxoaMMO Taikoke yuuTbiBaTh cneaytolume acdekTb:

- agcopbumio, noTepto hryopecLmpytoLLero BeLLecTsa 3a cHeT agcopbLumnmn Ha CTeHkax KioBeTbl, KoTopast
MOXET MPOUCXOAUTb MNP HUKNX YPOBHSX KOHLLeHTpauun. CTeKnsiHHbIE MOBEPXHOCTU AOSMKHBI ObITh TWaTeNb-
HO OYULLEHbI KUCOTON Nepea UCMoNb30BaHUEM,;

- choToOerpagaunto U okucneHne. MHTeHCMBHOCTL hnyopecLeHUnd NpsiMO NPONopLMOHanbHa UHTEH-
CMBHOCTM NagaroLLero ceeTa, oryopecLeHTHble NpMBopbl NCMOSb3YHOT BICOKOUHTEHCUBHBIE UCTOYHUKU CBETA
Ans NonyYyeHusi BbICOKOW YyBCTBUTENbHOCTU. B HekoTopbIX criydasx ypoBeHb BO36GyKaaroLero ceeta MoxeT
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6bITb AOCTaToOYHLIM AnA pasnoxeHus obpasua B xofe uccnefoBaHWs B 3TON CBA3WM U3MepeHust crneayet
NPOBOANTL Kak MOXHO BbicTpee;

- Hanu4yne crefoB OKUCNAIOWMX BELecTB, HanpuMmep pacTBOPEHHOro Kucrnopoda WM Nepokcuaos,
MOTYT YMEHbLUNTb MHTEHCUBHOCTb hrlyopecLeHLNN.

4.5 BbiGop onTUManbHOM ANUHbI BOJHbI

[ns Bblbopa noaxoasilein nonockl Bo3ByXaeHUs hryopecueHLMM N3MepsatoT CNekTp nornolueHns
o6pasLa cnekTpodoToMeTpoM Y P-BUAUMOTo AManasoHa AN onpeaeneHus Makcumyma onTU4eckoin NnoTHoc-
TW U YCTAHOBMNEHUSI BO3MOXHEIX MOMEX, 0BYCNOBEHHbIX NOrMOLWeHUeM UMK paccesHneM Ha aHanuTUYeckom
AnuHe BonHbl. ONTUManbHOM ABMSETCS, Kak NPaBurio, Ta ANMHAa BOSHEI, Ha KOTOPO MPOUCXOAUT CaMoe CUllb-
HOe nornoLleHne 1 kotTopas ceoboaHa OT BMellaTenbCcTBa APYrMX KOMMOHEHTOB, BKMOYAsA pacTBOpUTENb.
B 060CHOBaHHbIX Cry4asix BEIGUPAOT ANUHY BOMHBI, HA KOTOPO UMEET MeCTO MeHbLUee NornoLeHne, YTobhbl
YCTPaHWUTbL MOMeXW OT APYrMX COeANHEHWUIA, KOTOopbIe NOorfoLaT B6IM3M MakcuMyma, unm 4tobbl n3bexaTtb
doTo0becLBeYMBaHNS.

4.6 BbiGop cnekTpanbHOW WWUPUHBI LWeNnu

B upgeane, Ang nonyyeHWs Haumydvllero OTHOLIeHWUS curHam — WyM BbiGMpatoT kak MoxHo Gonee
LUMPOKY!O LETb, MO3BOSSAOLLYH CENEKTUBHO BEIAENIUTL BbIGPaHHY0 aHanMTUYeCKyH NIMHMIO (nonocy).

5 KoppeKuusi CneKkTpoB 3MUCCUKn

5.1 O6wue pekoMmeHAaLMUN

CniekTpanbHas KoppeKkLMst aMUccum Heobxoauma Ans nonyvyeHna annapaTHO-He3aBUCUMBIX CNEKTPOB
B TeX cnyvasx, koraa Heobxoauma UCTUHHAs popmMa CNekTPoB UMM CNekTpanbHbIX IMHURA, BKNHOYAA OTHO-
LUIEHNE NHTEHCUBHOCTEN SMUCCUI Ha pasHbIX ANMHAX BOMH. NS ocyLLleCTBNEHUsA Takoin koppekuum Heo6xoau-
Ma kanubpoBKa 3MUCCUOHHOTO KaHana cnekTpodyopumeTpa, T. e. ycTaHoBneHne hyHKLUN ero cnekTpanbHoOu
4yBCTBUTENBbHOCTWN. OCHOBHLIE METOAbI KAaNMBPOBKM NpUBeaAeHbI B Tabnuue 2.

Tabnwuuya 2 — MeToabl KarMOPOBKM SMUCCUOHHBIX KAHAMOB CNEKTPOMNYOPUMETPOB

Bo3MOXHOCTE yCTaHOBKU FR—
CpencTBo kanubpoBku B BUAE CTaHOApTHOW TouHOCTb OrpaHuieHue
. uHdopmMaLmm
hnyopomeTpuieckoil KioBeTbI

Kanw6posaHHbIli uany4arernb Het <t5% TpyAHOCTb YCTAHOBKM [11—3]
KannbpoBaHHbI  hOTONPUEMHMK + Het +10 % TpyaHOCTb YCTaHOBKM 11131
+ kannBpoBaHHbIN oTpaxaTerb

CraHgapTHble o6pasubl Oa +5% [41—6]

Mepen kanMGPOBKON 3MUCCUOHHOTO KaHara pekoMeHAyeTCs POBEePUTb NMHENHbIN AnanasoH hoTonpu-
eMHoI cucTemel. [poBepka MoXeT 6bITb NPOBeAEHA, HANPUMepP, Ha OCHOBE pekoMeHAauui [7] — aTo rapaHTu-
pYyeT, YTO BCE U3MepPEHHbIE BO BPEMS 3TON KanubpoBKN MHTEHCUBHOCTU HaxoaAaTcsl B npeaenax NMHenHoro
AvnanasoHa. CnegyeT Takke MMeTb B BUAY, UTO pe3ynbTaThl KanMOpoBKA 3MUCCUOHHOTO KaHana 3aBUCAT OT
HanU4Ms UM OTCYTCTBUSA NONSIPU3aTopPa B €ro ONTUYECKON cucTeme.

5.2 CnekTpanbHaA KanuGpoBKa 3MUCCUOHHOIO KaHana ¢ UCNOoNb30BaHUEM KanubGpoBaHHOro

uanyJarens

B kayecTBe kanubpoaHHoro usnyyatens (K/A) moxeT GbiTb ucnonb3oBaHa CBeTOU3IMepUTENbHanA
namna Hakanuearus. MpegnouTutenbHOM ANS BUAMMOrC auanasoHa siensaeTcs BonbgpamoBasn, 6narogaps
LLUMPOKOM CNeKTparbHOM XapakTepncTnke, He UMetoLLIe A KakMx-Inbo 0cobeHHOCTel 1 BLICOKOWM UHTEHCUBHOCTH
N3NyYeHus.

OnTuyeckoe nsnyyeHne KU npu nomelleHun ero Ha Mecto obpasLa HanpaBnsieTCA B SMUCCUOHHBIN
kaHan. Ecnu rabaputbl KM He nossonsawT 9To caenatb, Ha MecTo obpasia nomelaT kanubposaHHbIN
AnddysHbln oTpaxaTtens (KOO), koTopkll oTpaxaeT NagatoLlee Ha Hero N3nyyeHne 1 HanpaensaeT ero B SMUC-
CUOHHBIN KaHan. 3aTem NpPoBoASAT CKaHMPOBaHWNE BbIBPaHHOro CnekTpansHOro MHTepBasna MOHOXpoOMaTopoM
3MUCCUOHHOTO KaHana, ¢ TeMW e HacTpolikamu npubopa, KoTopble UCMONb3YHT Npu paboTe ¢ obpasLamu.

4
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Mpy 5TOM M3MEPSIIOT BLIXOAHON CUrHAN 3MUCCMOHHOTO KaHana Syy (). 3Has crneKTpasbHyIo IIoTHOCTbL 3Hepre-
TUYECKOW APKOCTH nanydenus KU L, (2), paccuntbiBaior k03 (PULMEHT CeKTparnbHOM KOpPEeKLMK

CSM()\') = LKI/I(A')/SKM(}\')- (1)
CKOPPEKTUPOBAHHbIN CrIEKTP 3MMCCUU PaBEH NPON3BEAEHMIO 3TOr0 KoadhuuMeHTa Ha BLIXOAHOW Cur-
Har, nony4eHHbIN oT 06pasua S, 46,(A)-
OnpefaenexHbIl Takum o6pa3om Ko3(ULMEHT KOPPEKLMM NPONOPUMOHANeH OTHOCUTENbLHON Cnek-
TPasnbHON HYBCTBUTENBHOCTM AMUCCHOHHOIO KaHara g,,,(A) M OHa 3aBUCHT NMpesx/e BCEro oT CBOWCTB Andpakum-
OHHOM peweTkn u $3Y. Mpumep 3aBUCMMOCTH &,,,(A) NprBEaEH Ha PUCYHKe 1.

OTHocuTenbHaA
YYBCTBUTENbLHOCTb
1 —

0,8
0,6
0,4

0,2

T T T T 1
300 400 500 600 700 800
[nvHa BOMHbI, HM

PucyHok 1 — Mpumep yHKLWU OTHOCUTENBHOM CeKTpanbHON HYyBCTBUTENBHOCTH
3MUCCUOHHOrO kaHana cnekTpodnyopumeTpa

5.3 CnekTpanbHas Kanu6poBKa 3MMCCUOHHOrO KaHana ¢ ucnonb3oBaHueM Kanub6posaHHOro
cdoTonpueMHuka n KanMbpoBaHHOIo OTpaxaresns

MeTop cnekTpanbHO KannBpOBKM MUCCHOHHOTO KaHana ¢ UCMonb3oBaHneM kanmbposaHHoro corton-
pVeMHMKa U KanvbpoBaHHOTO OTpaXaTernsi COCTOMT U3 onepaLuii, NPUBEAEHHbIX HUXeE.

5.3.1 NamepeHune noToka uany4eHus, nagaiowero Ha obpasey (Bosbyxaalowwero nanydenms) @, (1),
C ucnornb3oBaHveMm kanu6posaHHOro hoToNpPUEMHMKA, UK CPOTONPUEMHMKA ONOPHOIO KaHara, [J1s1 KOToporo
npegBapuTenbHO Gbina onpeaeneHa cnekTpanbHas YyBCTBUTENbHOCTb sompu(x) (pa3gen 6)

5.3.2 OnpepneneHve crnekTpanbHOW YyBCTBUTENbHOCTU 3MWUCCMOHHOIO KaHara C MCMosib30BaHMeM
KanubpoBaHHOro oTpaxaTernsi.

Ha mecTo obpasuia noa yrnom 45° k Bo3GyxaatoLiemy ny|ky ycTaHaBnMBaloT oTpaXaTernb C U3SBECTHON
3aBUCUMOCTLH0 KO3(PULIMEHTE OTPaXKEHWVS OT AMNUHLI BOMHbI ROTP(X) (kanMbpoBaHHbLIN OTpaXarernb), NPU 3TOM
OTPaXXeHHOe M3rny4yeHue NonajaeT B SMUCCUOHHBIN KaHan crektpodnyopumetpa. NpoBoAAT CUHXPOHHOE
CKaHWpOBaHue B BbIGpaHHOM CNEKTpanbHOM UHTEepBarie Npy paBeHCTBE [NMH BOMH BO30Y)XAEHUS M SMUCCUU 1
M3MepsIloT CUrHan B U3MepuTenbHOM KaHarne S,,,,, (A). Ecrn cnekTpasnbHas YyBCTBUTENLHOCTL (hoToNpueMHuKa
OMOPHOTO KAHAMA &,,4,,,(A) GbINa orpeaeneHano 5.3.1, ToM3MepsIOT Taloke CUrHar B ONOPHOM KaHare Sonopu®)-
Ecnm noTok usny4enus, nagaioluero Ha obpasey @,..¢(A), 6bin onpegenex ¢ ncnonssosaHmemM kanubposaH-
Horo poTonpuemMHuka (cm. 6.2.1—6.2.2), To OTHOCUTENBHYIO CMIEKTParibHYI0 HyBCTBUTENBLHOCTH SMUCCUOHHOTO
KaHara BbIMUCHIAIOT No popmyne

€ou(A) = Docas (A) Rorp (M) Suam(2)- @
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EcnunpeasaputensHo 6bina onpeaeneHa cnekTpasbHas YyBCTBUTENbHOCTb (hOTONPUEMHUKA ONOPHOTO
KaHana g,.4,,, N0 6.3.2, TO OTHOCUTESNBHYIO CNEKTPAsbHYIO YYBCTBUTENBHOCTb SMUCCUOHHOTO KaHana BbIYMC-
naoT no opmyne

&m(?‘«) = [ gonopnob) . SonopHO") RDTp (}\«)])/Smam(?‘«) (3)

5.4 CnektpanbHasi kanuGpoBKa 3MUCCMOHHOTO KaHama C WUCNOMb3OBaHUEM CTaHAAPTHLIX

o6pa3uyos

5.4.1 B HacTosiwee BpeMs ANns kannbpoBkn cnekTpodnyopuMeTpoB AOCTYMHbI CTaHAapTHbIE 06pasubl
(Mepbl) chnyopecueHunM NMb6o B BUAE pacTBOPOB OpraHUYECKUX kpacuTenein, nbo B BUAE UMUTATOPOB KIOBET
13 TBepAbIX HeopraHuyecknx ctekon. Takme o6pasupl BeIMyCKaloT HaLMOHaIbHbIE METPONOrnYeckne MHCTUTY-
Thl, UX aTTECTOBaHHbIMW XapakTepucTUKamn ABMAIOTCA CNEKTPbl 3MUCCUN B ONpeaenieHHOM CnekTpanbHOM
nHTepsane — E, . (A). B AokymeHTauun Ha 3T cTaHAapTHbIe 06pasLibl ¢ LWarom no Wkane AnvH BONH B 1 nunun
5 HM NPUBOAAT 3HAYEHUA OTHOCUTENbHOW MHTEHCUBHOCTM U COOTBETCTBYHOWME UM HeonpeaeneHHOCTU.
B 2015 roay ans Tex xe uenen yreepxxaeH MFCO 10560, aTTecTyeMon xapakTepucTUKON KOTOPOro ABMAAETCA
OTHOCUTeNbHas cnekTpanbHas apheKTUBHOCTL paccesHUs ceeTa HaHocdepammn ABYOKUCU KpeMHUusa Q, (1)
B AuanasoHe AnuH BofH oT 350 Hm Ao 700 HM.

5.4.2 KanvuBpoBKy 3MUCCMOHHOIO KaHana ¢ NoMOLLbLIo cTaHAapTHLIX 06pa3sLoB unu mep dnyopecueH-
L1n NpoBOASAT B CrieayroLeM nopsiake:

- MoMeLLatoT cTaHAapTHbIV 06paseL, Ha MecTo KIoBETbI B Kanubpyembii cnekTpodnyopumeTp u nsmeps-
0T ero crnekTp amuceun E.,,.,(A), Npy 3TOM AnanasoH AnuUH BOTH 3MUCCUN, ANNHA BOMHbLI BO36GYXAEHNA 1 cnek-
TpanbHas WWpKnHa Wenen 4oKHbI COBMaaaTh € ykazaHHbIM B JOKYMEHTaLMW Ha CTaHAAPTHLIN obpasel;

- BbIMUCASIOT KO3 PULMEHT CeKTpanbHOM koppekunn no opmyne

CCO = Esxcn(}\t)/Earr(}")- (4)

5.4.3 KanubpoBKy SMUCCMOHHOIO KaHana ¢ MOMOLLbI0 CcTaHAapTHOro obpasua OTHOCUTENbHOW Chek-
TpanbHoi 3 heKTUBHOCTU paccesiHna ceeTa HaHocdepamu AByokucu kpemHus (FCO 10560) npoeoaAT B crie-
AyroLeM nopsigke:

- U3MepAIoT 04HWUM 13 cnocoboB, NpUBEAEHHbLIM B 6.2, TOTOK U3Ny4eHNA nagatollero Ha obpasel @, (1),
B Tpe6yemMoM crekTpanbHOM UHTepBarne;

- U3MepSIT CNeKTp paccesaHus cTaHaapTHoro obpasta Q
peXvMe CUHXPOHHOIO CKaHNPOBaHNS;

- BbIYMCNSOT OTHOCUTESbHYHO CNEKTPparbHyH YyBCTBUTENBHOCTL Mo hopMyre

8(7\') = QETT (7‘4)/[(Q3KCH(}\‘) : (De. 5036()”)- (5)

en(M) B TOM e CneKTpansHOM WHTepsarne B

6 KoppeKkuus cnekTpoB BoO36yxaeHus

6.1 O6wue pekomeHpaLUN

KoppeKkuusi cnekTpoB Bo3byxaeHUss Heobxoauma Ansa ycnelHoro Ka4eCTBEHHOTO U KONMMYeCTBEHHOro
aHanusa, koraa cyLecTBeHHbl OTHOLLEHUSA UHTEHCMBHOCTEN Ha pasnnYHbIX AfIMHAX BOMH BO30Y>XAEeHWUS, UCTUH-
Has doopMa cnekTpasnbHbIX IMHUA UNX NONOXKEHUS MaKCUMYMOB MUKOB B CeKTpax Bo36yaeHusl.

[ns ocywecTBneHns koppekLun Heobxoauma kannbpoBka kaHana Bo3byxaeHus cnekrpodnyopumeT-
pa, T. e. onpejeneHne noToka 8o3byxJaroLlero nsny4eHns B yHKLMA OT ASIMHBI BOSHbI @, . «(A). DTOT NOTOK
MoxeT ObITb onpeaeneH B abCONOTHBIX MW OTHOCUTENbHLIX eAMHULAX, COOTBETCTBEHHO pasnu4aloT abco-
MOTHYIO UM OTHOCUTENBbHYO KanuBpoBKy kaHana Bo3byxaeHusa. OCHOBHbIE MeTOAbl KanMbpoBKK NpuBedeHbI
B Tabnuue 3.

Tab6nwuuya 3 — Metoabl kKanmbpoBku kaHaNOB BO36yXaeHUs1 CrieKTpodyopuMeETPOB

Bo3MOXHOCTb yCTaHOBKM B BUAe
CpepncTso kanubposku cTaHpapTHOW hryopoMeTpuYeckon TouHoCTB OrpaHuveHue
KIOBETbl
Kanu6poBaHHbili  KPEMHUEBBIA | ECTb TONBKO y CreumMansHoi Mogenu 12 % TpyaHOCTb YCTaHOBKM
cdotoguoa
KBaHTOBbIN CHETUNK Da 5% OrpaHu4yeHHbI gnana3oH
HekannbpoBaHHbIN KPEMHUEBDIN Het <+50 % —
cdoToanon
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PesynbTaThl kKanuMBGpOBKA kaHana BO36Y)XAEHWUS 3aBUCAT OT HanMMuMA WNWM OTCYTCTBUA NonapusaTopa
B €ro OMTUYECKON cucTeme.

MpeHebpexxeHue Koppekurel cnekTpoB BO3GYKAEHUS NPUBOANT, KaK NpaBuio, K 60MbWMM oLIMBKam,
yeMm npeHebpekeHre KoppeKLMe CriekTpoB 3MUCCUN.

6.2 Kann6poBka kaHana Bo36y)XaeHusi c NOMoLUbIo KanubpoBaHHOro KpeMHUeBoro ¢ootoguoaa

6.2.1 KanubpoBaHHbI KpeMHUeBbIN hoToaNoA yCTaHaBNMBAOT HAa MecTo obpasLia B KloBeTHOe oTaene-
Hue. NpoBoaAT cCkaHMPOBaHWE CrekTpa Bo3bY>KAEHUs U U3MepsItoT B TpebyeMoM cnekTpansHOM UHTepBane
BbIXoAHbIe curHansl S, 6 (A) — OT poToamoaa.

6.2.2 BbMMCNAOT NOTOK BO3BYXAAIOLIEro Usny4eHus @, . - no opmyne

D, 5036. (1) = Scanms(M)/ecarms()), (6)

<anue () — CNeKTpanbHas YyBCTBUTENbHOCTb KanuépoBaHHOro hoTonpueMHuKa.

6.2.3 [Ina n3aMepeHnss MHTEHCUBHOCTU BO3OYXaatoLero NfyyueHnst MoxeT ObiTb MCMOMNb30BaH Takke
npeaBapuUTenbHO OTKannMOpoBaHH b ONOPHEIN hoTONPUEMHIKK crieKTpodyopumeTpa. Ans kannbposkM 3Toro
cdoTonpremHrka Ha MecTo obpasLia ycTaHaBnMBaroT KannbpoBaHHbIA (OTONPUEMHNK C U3BECTHONM CeKTpab-
HOW YYBCTBUTENBHOCTLIO &,,..6 (M) U N3MEPAIOT B TpeByeMOM CnekTpasibHOM MHTepBase BbIXOAHbIE curHasbl
S, arms(M) — OT KanubposaHHoro oTonpuemMHMKa u SonopH(k) — OT hOTOMPUEMHMKA OMOPHOro KaHana.
®yHKLMIO CNeKTpanbHON YyBCTBUTENBHOCTN (hoTONPUEMHIMKa OMOPHOTO KaHana paccunTbiBaoT Kak

Sonopr—l(}\«) = SKanan(?\«) : SKanMG(k)/SonopH(x«)- (7)
6.3 Kanu6poBka kaHana Bo36yXaeHus C NOMOLLbIO KBAHTOBOTO CHETYMUKA

6.3.1 KaHTOBbIe cHETUMKN NpeacTaBnsatoT cobol pacTBOP KOHLEHTPUPOBAHHOIO KPacuTENsl, KOTOPbIN
nornowiaeT Bce (hOTOHbI, NagatoLme Ha Hero, U MMeeT CNEeKTP 3MUCCUK, hopMa U MHTEHCUBHOCTb KOTOPOTO He
MEHSIIOTCS € ANTMHONM BOSHbI BO3OYXXAEHNS B 4OCTATOYHO LUMPOKOM CreKTparnbHOM UHTepBane. 3ToT pacTBop
B KBapLIeBOW KioBeTe NoMeLLatoT Ha MecTo obpasua.

6.3.2 Ecnu B kanubpyemom npubope nmeeTcsi BO3MOXHOCTb (bpoHTanbHOro Bo3byxaeHus u Habnio-
aeHus cnyopecueHunn, TO MOXeT ObITb UCMONb3OBaHa cTaHAapTHasi ryopoMeTpuyeckasl KioBeTa U
HopManbHOe nageHne Bo3Gyxaatowero nsnyveHus. Ecnu HabnogeHue cdbnyopecueHUnmn BO3MOXHO TOMbKO
nog yrnom 90°, Ucnonb3yloT KIOBETY B hOpMe NPSIMOYTofbHOrO TPeyronbHUKa, Npu 3Tom Bo36GyKaaroWwmi nyy
HanpasnAoT Ha rTMNOTEeHY3y Npu yrne NnageHua 45°, a oAnH u3 kaTeToB obpaLleH K POTONPUEMHNKY.

6.3.3 [ns kannbpoBkn KaHana Bo3byxaeHWUA ¢ NOMOLLbIO KBAHTOBOrO cHETUMKA NPOBOAAT CKaHMPOBa-
HWe ONWHbI BOMHBI BO36YXAEHUA B UHTepecytoulein 06nactu cnekrpa npy AnuHe BOMHbI SMUCCUN, 3acbUKCUpOo-
BaHHOW Ha ANWHHOBOSIHOBOW rpaHuLe NoMochl 3MUCCUMU  UCMOofb3yeMoro Kkpacutend. WamepsioT
VHTEHCMBHOCTb CUrHana cnyopecueHUMn KBaHTOBOTO cyetuuka Syc(A). U3 HasBaHHBIX Bbille CBOWCTB
KBaHTOBOro cHeTYUKa criegyeT, YTo

roe s

Do, 5036 (1) = K- Sie(R), (8)

rae K — koadduLmMeHT NponopuUMoHanbHOCTU, He 3aBUCSILLIMIA OT AJINHBI BOMHBI.

Takum o6pasom, KBAHTOBbIE CHETHYUKN MO3BONSIOT MPOBOAUTE OTHOCUTESNBbHYIO KanMBPOBKY KaHamnos
B036yxaeHus.

6.3.4 WNamepeHue cnekTpoBs Bo3GYKAaAOLWEro U3NyYeHUst MOXeT BbIThb Takoke NPOBEAEHO C UCNONb30Ba-
HMem hoToNpPUEeMHMKA OMOPHOro KaHana cnekTpodnyopuMertpa. Ansa sToro Heo6xoaUuMo U3MEPATb UHTEH-
CMBHOCTb CWrHanma aToro doTonpuemHika Sy,,,(A) OAHOBPEMEHHO C MHTEHCMBHOCTbIO CUrHana
thnyopecLeHUUN KBaHTOBOrO cHeTHMKa Sye. Mo pesynbTatam aTUX U3MEPEHNN BbIYUCAAIOT Ko3dhduULMEHT
CNeKTpanbHOM KoppeKLUN ANs ONOPHOro KaHana

ConopH(}") = SKC(}‘)/SOI'IODH(X)' (9)

6.3.5 Kaxablin KBAHTOBBIN CHETHUK UMEEeT OrpaHUYEeHHbIN CnekTpanbHbIi AnanasoH, HanpuMep poaa-

MWH B No3BonsieT 4OCTUYbL NpUeMNeMoln HeonpedeneHHoCcT B guanasoHe oT 250 go 600 HM. BHe aToro

AnanasoHa, WHTEHCUBHOCTb MNadaeT W HeonpedeneHHOCTb YBenuduBaeTcd. WMHTEHCUMBHOCTb curHana

(bryopecLeHLMmM KBaHTOBOro cHeTYMnKa Sy ByaeT nponopuroHaneH noToky Yepes obpasel Yncna oToHOB,

a He NOTOKY B eAnHMLaX MOLLHOCTU. Kpome Toro, KBaHTOBbLIN CHETYMK NOABEPKEH MNONsipU3aLnm 1 reomeTpu-

Yyeckum acpcbekTam, 3aBUCALLNM OT KOHLeHTpauun. CnekTparnbHbl AnanasoH 1 cooTBETCTBYoLWan Heornpe-
[eNeHHOCTb KBaHTOBOIO cyeTUMNKa AOMKHEI OblTh 3apaHee yCcTaHOBMNEHb.
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7 U3mepeHMe KBaHTOBOro BbixoAa ¢hrnyopecLeHLUn

7.1 O6wwue 3ameyaHun

7.1.1 KsaHTOBBbIN BbIXoA, dhriyopecueHuun (KBP) onpeaenseTcs kak OTHOLLIEHNE KonuyecTBa Ucnyckae-
MbIX (POTOHOB K YMCITY MOTMOLLEHHbIX (POTOHOB. DTa BENUUYUHA ABMSIETCA HEOTHEMMNEMBIM CBOMCTBOM KOHKPET-
HOro BelecTBa B KOHKpETHOM cpefe (pacTBopuTene).

7.1.2 KB® cnyopocopa MOXET CyLLeCTBEHHO 3aBUCETb OT CBOWCTB pacTBOPUTENS, TakuX, Kak nonap-
HOCTb, TemMnepaTypa, BA3KoCTb, pH, npucyTcTBre noteHuuanbHbIX racutenei dpnyopecueHuuun (Hanpumep,
WOHOB TsDKEIbIX METAIOB)

7.1.3 UsBecTHbl abconioTHble mMeTodbl UsmepeHuss KBP, Tpebylowme ucnonb3oBaHus, Hapsagy co
cnekTpocbnyopuMMeTpoM, [OCTAaTOMHO CIIOXKHOTO AONONMHUTENLHOrO 0BopyaoBaHUs — UHTErpupyoLen
ccepbl Unu roHmomeTpa. B HacTosLMX pekoMeHaauusIX 3T MeToAbl He paccMaTpUBaIOTCS.

7.2 U3MepeHUe KBaHTOBOIO BbIXoAa (bnyopecu,euuuu OTHOCUTEINNIbHbIMU MeTOAaMU

7.2.1 [nsi peanusauum oTHOCUTENbHOIO MeToAa uamepeHust KB® ucnonb3ayloT cTaHaapTHLIA obpasel,
unu obpaseL cpaBHeHUs1, cogepXalumin pazbasneHHbii onyopodop. 3HaueHne KBP ans atoro obpasua gon-
YKHO 6bITb U3BECTHO C TOUHOCTbIO He XyKe 3 %—5 %. Heobxoaumo Takke 3HaTb NokasaTenu npenomrieHus aHa-
nusnpyemoro obpasua 1 ctaHgapTHoro obpasua (obpasua cpaBHeHUs1) Npy ANMHaxX BOJIH, COOTBETCTBYHOLLINX
MaKcUMyMaMm CNeKkTpoB 3MUCCUN — .. U N ... HacTo B kayecTBe cTaHaapTHbIX 06pasLos urm obpasuos
cpasHeHusi ansl uamepeHuss KB® oTHocutenbHbIM METOAOM UCMOMbL3YHOT pacTBopbl cyfbdara XuHUHa B
CEepPHOW UMK XITOPUCTOBOAOPOAHON KACTIOTE.

7.2.2 ns peanusauumn 0THOCUTENBLHOrO MeToAa Heobxoanmo:

- U3MepUTb Ha cneKkTpoOTOMETPE ONTUYECKYIO NIIOTHOCTb Ha ANMHAX BOSHbLI BO36YXAeHWA Ana aHanu-
3upyemoro obpasua A, (A6 4) ¥ CTAHAAPTHOTO 06pasua (obpasua cpaBHeHUs) A, .. (Auos6. c)

- U3MepUTb Ha criekTpodnyopuMeTpe CeKTPLI SMUCCUM AN aHanusnpyemoro obpasiia u ctTaHaapTHOro
obpasLa (obpasLa cpaBHEHMS) U NPOBECTM UX CMIEKTParbHYH KOPPEKLIMIO B COOTBETCTBUM € pasaerniom 5. [ins
CKOPPEKTUPOBAHHBIX CMEKTPOB 3MUCCUW BbIMUCAUTL MHTErpasibHble 3HaYeHUsl 3MUCCUU aHanuM3npyemMoro 1

Aoa 2C
cTaHgapTHoro o6pasLos IEaHan(k)d An jECTaHA.(Md A
MA Mc
rae A U 2, — cnekTpanbHble rpaHuLbl Noockl gnyopecueHUUn, ANA KOTOPOR BLIYUCIAETCH KBaHTOBLIN
BbIXOA;
- NI3MEPWTb C MOMOLLbHO KannMbpoBaHHOro OTOMPUEMHIKA NOTOKM BO3OYXAarOLWEro U3ny4yeHus Ha anu-
Hax Bo36YXkaeHWa cTaH4apTHOro 1 aHanuanpyemoro 06pastoB — @, (A, .5 )M Polhoss o)
- BbIUMCNTL 3HaYeHne KB ans aHannsmpyemoro obpasua no copmyne

Y,
2 IEaHan(x)d e
FaHan = FcraH . ACTZHA(A’EOSGC) . @ e(xBOQG.C) . [ naHanO")J L Ma . (10)
. AaHan( 7‘13036.A) D e( xaoaﬁ.A) ncmu,q(;‘) hae

| Ecrana(2)d 2
Mc

8 KanubpoBka cnekTpodriyopuMeTpoB B €AMHULAX KBaHTOBOrO BbiXxoAa

8.1 HactosWwuin meTod sIBNSAETCA anbTepHaTMBOW PACCMOTPEHHbIM B pasgene 7 metogam U3Me-
peHus KBO.

8.2 [nsa kanubpoBkM TpebyeTcs oauH cTanHAapTHbIA obpasel (obpasel, cpaBHEHUS) C U3BECTHLIM
3HayeHMeM KBaHTOBOrO BbIXOAA Fi.,... [Py 3a4aHHON AnvHE BOMHbI BO3GYXAEHNA A,y 5 ¢ U C N3BECTHON
3aBMCUMOCTbIO MoKasaTens npernoMnieHns oT AAWHbI BOMHbI N, (A) B TOM Xe cnekTpanbHOM AuanasoHe,
B KOTOPOM Oblf1 onpeaeneH KBaHTOBbIN BbIXOA.

8.3 [ns kanubpoBkM B eANHULLAX KBAHTOBOrO Bbixoda Heobxoanmo:

- U3MepUTh B COOTBETCTBUN C 6.2 NOTOK BO3BYXAaroLLiero usny4veHus, nagawoLlero Ha obpaseu &, . .5 (A);

- onpeaennTb PyHKLMIo CNeKTparnbHON KoppeKLMn aMnccmoHHoro kaHana C,,,(A) B cooTBeTcTBUM C 5.4;

- U3MepuTb CNEeKTP 3MUCCUM cTaHaapTHoro obpasua £, .. (A) B TOM Xe CnekTparnbHoM 4uanasoHe 1 npu
TOW e ANVHe BOMHbI BO3OY)XaAeHMs, NpK KOTOPOI Gblfo onpeaesieHo aTTeCTOBaHHOE 3HAaYEHNE ero KBaHTOBOrO

BbIX0OAa;

cTaHg

8
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- N3BMepnTb Ha CI'IeKTpOCbOTOMeTpe ONTUYECKYHO NJTOTHOCTb CTaHAAaPTHOIO 06pa3u,a Ha annHe BONHbI BO3-

6y)Kﬂ,eHV|ﬂ A(7\‘5036. 0)’
- BbIMUCIWUTL NOCTOsIHHYO Npubopa no dopmyne

— —A( 8036 )

K= Fo 28 fn(rqp, P 216 = 100 har) (1)
3 E(})

Con(?)

M

Yepes aTy NOCTOSIHHYIO MOXHO BblpasuTb KBAHTOBLINA BbIXO HEWU3BECTHOro obpasua, Anst KoTOoporo
onpegeneHsl:

- MOTOK U3NyYeHs, NadatoLlero Ha obpasel, @ (2);

- CKOPPEKTUPOBaHHBINA CNEKTP 3aMuccun £, (A);

- ONTUYecKast NIIOTHOCTb Ha AMUHEe BOHLI BO3BYXaeHus, A, ;

- 3aBMCMOCTb MoKasaTens NpenoMneHns oT AnnHbl BOMHbI N, (A).

BbluncneHWe kBaHTOBOrO BbIXOAa NPON3BOAAT NO chopmyrie

FEM g
= K aws 3 ¢ _ (12)
[n( k)]z 7\‘3M [1 -1 OiA( Feos6 )]‘(I) €.8036 (7‘5035 )
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(]

(2]

(3]

[4]

[3]

(6]
(7
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