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VUET BAHAHHA AIIIIAPATHOH ®YHKIIHH
CHHEKTPOAHAJTH3ATOPA IMTPH PACYETE LIBETOBBIX
XAPAKTEPHCTHK CHEKTPA H3JIVIYEHHSA CEPHBIX CBY-JIAMIT

Beenenne

Co3nanie HCTOYHHKOB CBETA H HCCAEA0BAHHE X XADAKTEPHCTHE HITYYCHHA CBA3AHO
C KOPpeKTHOH OLeHKOMH [[BETOBLIX NapaMeTpoB cnekTpa. TexHuIeckl 3TH WIMEPEHHS MOKHO
OCYINECTBHTH C MOMOIIBI0 TAKHX M3MEPHTENBHBIX YCTPOHCTB, KK KONOPHMETPhL OTH
nprOOpk! CymecTBYIOT ABYX THNOB. [lepseii mocTpoeH Mo NMPHHIMIY BHITENCHHA YHCTHIX
CHEKTPATHHLIX BETOB M3 CHEKTPA H3AYYEHHA ¢ NMOMOIIBIO HETRIPEX (QHABLTPOB, MOAOCA
MPONMYCKAHHA KOTOPHIX COOTBETCTBYET YCTAHOBICHHBIM CHCKTPATbHEIM (opmaM, 10
KOTOPBIM BRIYHC/AIOT KOOPAHHATH! L[BETA HATYHECHHA.

Bropo#i Ten npubopoB nMocTpoeH N0 NPHHOMITY BBIMHCICHHA KOOPAHHAT 1BETa H3
topMul  ceKTpanbHONH KpHBOH H3MEPEHHOTO CHEKTpa HTYy4YeHHA. JTa BO3MOKHOCTH
no3BoseT Henonb3opats mobolt cnexrpansueli npubop, ofecneumBaiouii H3IMepeHHe
cnexTpa HinydeHna nubo B abCOMOTHLIX, MO0 B OTHOCHTENEHEIX eIMHIIAX.

[lpy m3yueHHH HOBBIX MCTOMHMKOB €CTECTBEHHOIO CBETA, CIEKTP KOTOPHIX
npubnrAen K conHedHOMY, HanGo/iee NPOAYKTHBHEIM SBIACTCA MPONECC HCCNENOBAHHA
UBETOBLIX XapakTepHCTHK ¢ TNOMOMBIO CHOEKTpanbHEIX mpubopoe. B asroit  ceaim
npeacrasnger OGonbmoll HWHTEpEC HIYUCHHE BAHAHHA XAPAKTCPHCTHE CHEKTPaJbHOTO
npuGopa Ha TOYHOCTH BLIMHCICHHS KOOPAHHAT IIBETA H IBETHOCTH.

O10T BONpOC HeomHOKpaTHO ODCyXkIaica B IHTEpaType, B HacToAUIeH cTaThe OH
HameN JankHeiiee pajBUTHE B CBS3H C HCOOIB30OBAHHEM HA BBIXOAE CHEKTPAILHOTO
npubopa perucrpupyromeii [13C muueiixn, B nepsyio ouepens MogBUIACH HEOGXOAMMOCTE
YTOMHEHHA BIMAHHA annapatHol QYHKIMH Ha PErHCTPAUMIO CIICKTPa MAMYUCHHS, Kak OH
MCKAXASTCH M0/] BO3AeHiCTBHEM HIMEPHTENLHOTO npubopa.

1. AnnapaTikie HCKAXKEHHH B CHIEKTpe

Heenenosanus nNpoBoAHIHCH ITPH CASAYIONMHX YCTOBHAX:

|. Pernctpupyiomas cucTema nookHa ObITh nHHeiiHA, T.e. PeaKuMA CHCTEMbI Ha
CYMMY CHIHATIOB Onpejenserca papHOil cyMMe peaxiinil Ha KauIkii 3 HHX B OTAENBHOCTH.

2. Obecneyenne HHBAPHAHTHOCTH npubopa, T. €. ANNAPATHLIE HCKAKEHHA He OYayT
JABHCETH OT A0COMOTHEIX 3HAYEHHH [, 4 TONBKO OT HX Pa3sHOCTH (B CNEKTPOCKOIHH
JOCTATOMHO, 9To6K 3TO YCIOBHE BRIMONHANOCE B IPENeIax MCCielyeMo CHeKTpaibHOH
JTHHHH).
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Torpa carnan ma BRIXOOC CHCTCMEI €CTh CBEPTKA CHIHATA HA BXOIOE H HEKDTDPOE

xapaxtepusyiomedi ceofictea nprbopa dynxuun g(r), nasemaemoit anmapatsol yHxumedi
WITH HMIY/IBCHBIM OTKIHKOM npubopa:

fualt)= [fu@ge-00dt  man  fouolt) = fult)500). (1)

o pusnyeckomy cMpicny annaparsas QyHKUHA — pesynbrar geficTus npubopa ua
-o0pasubiii cHruan Ha sxone (cm. puc. 1). B cnexkrpockonun — cnexTp, perucTpHpyeMsii
npnGopoM, KOrZa Ha BXOJ €ro NOJ4HO MOHOXPOMATHYECKOE H3ImydeHHe, AnmnaparHas
(hyHKIHS — OCHOBHAR TeOpeTHUECKAS XapakTepucTHka npubopa, onpeaensemas Guinteckim
NPHHLATIOM ero QYHKIHOHHPOBAHME W napaMerpams [1].

f.gf..
€ Ag

Puc. | — Peakums wamepurensHoro npubopa Ha NOJAHHLIH HA €ro BXOJ1 J-MMITYNbC

Illupusa annaparsoii ¢yaxumm Ag — paccTosHHe Mexny Toukamu, rae gl
COCTARJIAET MOJOBHHY MAKCHMATEHOTO IHAYEHHS HIH obpamaerca B 0 (Uis pasmHvHBIG
npnbopoB 3T0 ONpeleNeHHE HECKONBEKO OTIHYASTCA) NPHHHMAESTCH 33 pasperaemuti
cnexTpanbubil uHTepBan 41, Ho annaparHas dyEkuEs comepwut Gonee nosHyw
BHopMaIHIO 0 npHope, YeM paipelauas cnocobHOCTE,

2. Hecaeposanne BIAMSHEA ANMAPATHBIX MCKGKCHNT n3MepuTeabnoro npubopa

aa cnexTp miayydenns CBY-aamnn

Paccmorpum BmusEHe annapartHO# (YHKIMH CNEKTPOAHANHM3IATOPA HA CBETOBHIE H
UBETOBLIE XAPAKTEPHCTHEH H3nydeHus ceproft CBY-nammer, ocHopannof Ha MoexynapHoM
HINY4MEHHH CCphl, CMEKTP KOTOPOTO OYeHh ONMWIOK K CONHEYHOMY CBETY, @ TaKKe K
CHEKTPATLHOH XAPAKTCPHCTHKE SENOBEdecKoro I1asa, 9T0 NONOKHTENLHO BIMAET HA
BOCTIPHATHE 9eJOBEKOM UBETA H ODMIYI0 CBETOBYW) WYBCTBHTENBHOCTE rnasza. Cnextp
HATYHEHHA TAKHMX TaMIl TEKHT NPEHMYIISCTBCHHO B BHANMON o01aCTH criekTpa ¢ UBeTOBOMH
Temnepatypoii ot 4000 K no 8000 K [2-4].

H3 Teopun wWiMepeHHil M3BECTHO, WTO €CNH IIMPHHA CHrHATa Hamuoro Gomsie
HpHELl annapatHol QyHKOME, TO fu(f) MOXHO CHUMTaTH NpPaKTHYECKH NOCTOSHHON B
obnact, rue g(f'-f) oTnA4EAa OT Hyns. Y4uTRBAK, 9T0 g(f), KAk Mpasmno, HOpMApyeTces Ha |
0 MACIIATH, NONyHaeM foo(f) = 1), T. €. ANDapaTHhe HCKAKCHHS HEIHAYHTCABHBL, MMM
Moxcno npenebpeus. OGobmas sToT cayvail, MOXHO OTMETHTE, YTO AMIAPATHLIC HCKAKCHAR
WIHOPHPYIOT, €CIH JETATH B WCXOJHOM CHrHane Hammoro Gonsime paspeumaromeii
cnocoGrocti nprGopa.

Yuntemas ToT (akT, WTO CNEKTp MINYUeHHA paccMarpusaemoii cepuofi CBY-
paspaano maMnel  gewHT B gmanatome  380-750mM B ABAMETCH  CIUIOIIHEIM,
NpoAHATHIHPYeM MPH KAKHX IHAYEHHSX annapatHON QyHKUNA H3MepHTesHOTO Npubopa B
CHOEKTPE HATYHEHHA JaMIel Oy/IyT HCKAXEHAR.

B ofmem cnydae annapardble HCKAKCHHS MOKHO CMOJENMPOBATH MPH NOMOLIH
unrerpanbHoro ypasaenus (1), Ulupoxo mapecTueif cnocold pelmeHns ypasHeHMH Takoro




poAa — MCHONB3OBAHHME TeOpeMbl O cheprke. Myphe-ofpas pesyibrara CBEPTKH paBeH
NpoH3BeAcHHI0 Pyphe-00pasoB KOMIIOHEHTOB CBEPTKH:

O[forae =P fe] @[], (2)

rne @ — mmterpansHoe npeobpasoeanne @yphe. OYHKUMIO-pe3yNBTaT NpeobpazoBaHuA
Dypoe Fiw)=®[f(1)] nazsmaior Oypre-o6pasoM (a e¢ MOAY/IL — CHEKTPOM) H PACCUHTHIBAIOT
cheaywomHM obpasom:

Fw)= [ f(0)-e™dt (3)

OueBHIHO, ¥TO HCKOMBI BHIXOQHOH CHTHAT MOKET OBITH MOMYYeH CASAYIOIHM

obpazoM:

fow = @7 [@[f, 10(g]], (4)
rze f{(y=®"'[F(w)] - obparnoe npeobpasosanne Oypse:
1) le_m M et
= hf{w} e dw (5)

B paBote paccmarpupanoch BIHAHHE 5 PAdIHYHLIX BETHYHH annapatHol GyHKUHH
Ha curHan: Ag = 0,1 um, 1 #m, 5 am, 10 M B 50 oM (oM. prc.2).
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Puc. 2 — AnnapaTHas dyHKIHA

C nomomsio dopmyn (2)—(5) paccunraem mns cepHoit CBY-namnul curman ua
BEIXOJC CRHeKkTpoasatniaTopa. Mexoausii cnexTp, a Takke BHIXOIHBIC CHIHAILI MPHBEICHE
Ha puc. 3. Kak BHOHO, HCKAKCHHA B CHEKTPE HIMYYEHHS JaMNLl MOKBANIOTCA [pH
Ag = 50 uM, ocobeHHO IHAYMHTENRHBl HCKAMEHHA B 06MaCTH NMHKA M HA KpagX CNeKTpa, rie
AETANH B HCXOJHOM CHIHAJIE COH3MEPHMBI paspeinaoiei cnocobrocTr npubopa.
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Puc. 3 = Cnexrp manyqeruns cepriofl CBH-namnst 10 # nocie HIMEPEHHS CNEKTPOAHATHIATOPOM

Tax Kax CHEKTp CHAOKHOMO HINYHEHHA COCTOMT H3 CYMME YHCTHIX CHEKTPATBHEIX
UBETOB, NPOAHANH3HPYEM, KAK BAHSIOT MCKAKEHHS B CHCKTPE H3NYYESHHA HA ero
KOJIOPHMETPHYECKHE XapakTepHcTHKH. Jlnd 3T0r0 BeIpasHM rpadH4eckH 3aBHCHMOCTH
KONHYECTB OCHOBHBIX IIBETOB B CNIEKTPe H3NMYy4YeHHs HCTOYHHKA CBETA COOTBETCTBYIONUNX ero
MOHOXPOMATHYECKHM COCTABNSIONIAM C Y4eTOM HX HHTEHCHBHOCTEH OT IUIMHE! BONHBI 3TOIO
HITyueHHs (Tak Ha3bpBaeMble KPHBHE clojkeHHs upetos). PaccMoTpHM HCXOOHBIA cHexTp
CBY-nammnsl, a TakKe CICKTp JaMIEL, H3MeperHbil nprbopoM ¢ Ag = 50 M (oM. puc. 4).

Ha pucynxe X, ¥, Z cOOTBETCTBYIOT KpacHOH, 3e/eHON M CHHell COCTABIAIOMIEH
cnextpa. Kax BHOHO B CHEKIpe HINydYeHHs CepHOll nammsl, npolnemmnenM depes
CNEKTPOAHAMMIATOP, HECKONbKO YBeNH4YeHa HHTEHCHBHOCTH KpacHOro 1(BeTa H
HEIHAYHTENBHO YUIMPEHA CHHAS COCTABIMIOMAd, H3-3@ 9Yero Ha rpadHKe I[BETOBOTO
mpocTpaHcTBa (puc. 5) ofnmacTe uBeTa CepHOH NaMnsl CABHTaeTCH HECKONbLKO OnMEe K
GenoMmy UBETY HIMYHEHHA,

llper wmanmyHeHHA HCTOYHHKOB CBETAa NPEHMYUISCTBEHHO XapakTepH3yeTca ero
IBETOBEIMH KoopanHaTamu. B Tabn. | npusenens! pacverible 3HAYEHHS KOOPAHHAT LBeTa H
UBETHOCTH JUIA cepHoit namnul B cacremax MKO XYZ u L*a*b*no u nocne usmepenns
cnexTpoananyzaropoM ¢ Ag = 50 M, paccunrannie no GopMynam us [5, 6].

g
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Pue. 4 — Kpussie crookeHHs cnexkTpa Hamyuenns ceproll CBY-namnel 10 4 nocne wamepexus
cnexTpoanannaTopom ¢ Ag = 50 um



Cnexrp cepuoii
Hexonuerii cnexrp | CBY-zamnet nocne| Orenonenne ot
Hapamerp cepuoii CBY- u3Mepenus HCXOHOTD CHERTPa,
ML CHEKTPOMETPOM € Y
Ag =50 um

Koopamuars: useta B . 21,59 82.26 0,009

¥ 100 100 0
cHereme MKO XYZ 7 3184 8222 0,005
K 5 LY 92,37 92,69 0,003
i -32,88 -31,50 0,042

ucteme MKO Lab =

$ b* 12,92 ~ 12,63 0,022

Koopaumarst X 0,31 0,31 0
LIBETHOCTH ¥ 0,38 0378 0,005

I'padrueckoe npeAcTaBNeHAE KOOPAMHAT IBETA JacT HaM oONacTH UBETA HAMYHEHHN
HCTOYHHKOB CBETa Ha rpajuke uReTOBROro mnpoctpancrea. Ha npaxreke ynobuee
HCMONB30BATH TpexmepHoe npoctpadcTeo cuctemsl MKO Lab, rtak xak oHo oueHb
afuperTHBRO pemmno npoGnemy pa3paboTKH PaBHOKOHTPACTHOTO BETOBOTO NPOCTPAHCTEA,
a TaKXKe ONMMCAHHE IBETA B 3T0il cHcTeMe (aKTHUECKH MOJAENHPYET NpoLece MpeacTaBIeHHA
LIBETA ATapaTtoM YeN0BeHecKoro spesns (puc. 5).

Puc. 5. Lipetosoe npocTpaHCTBO HCTOYHHKOB HITYIEHNS

'padmx HarnamHo MEMOHCTPHPYET, WTO HINYHeHHEe Hccneayvemoii cepuoit CBY-
aaMnkl nexHT BOmH3n Genoll ofnacTH UBETHOCTH, HO HMMEET JOMHHHPYIOUIYIO 3ENeHYID
cocrasnmomyto. [1pn HiMepeniy HHTEHCHBHOCTH H3NMYYEHHA NAMOBI CHEKTPOAHANTH3ATOPOM
¢ annaparaoil dvakimeli pagroi 50 HM, CHEKTP HUIYHCHHA [PETEPEBACT HEIHAMHTE/ILHEIE
miMenenns (nofamngercs mefonboe KOMHYECTBO KpacHOTO HBeTR: Xau— X = 0,725),
BCNEICTBHE Yero 1BET CHeKTpa CTAHOBHTCA HEMHOro csernee n npuobpetaet Gonee menThii
OTTEHOK, OJIHAKO Yel0BeYecKoMy [71a3y TaKHe H3IMeHeHHS GyIyT He3aMeTHEL.

Brisoae
B paGore Gb110 HCCHEA0BAHO HIMEHEHHE CHEKTPATLHLIX H I[BETOBRIX XAPAKTEPHCTHE
nanyyeHus ceprofi CUB-paspaanofi JaMnsl B 38BHCHMOCTH OT BEIHYHHE! ANMapaTHbIX




A O S NS

Hekaxenut  WamepurensHoro npubopa (cnexTpoaHANM3aTOpa) M ONPENRNEHO, HTO
H3MEHEHHA B CNEKTPE JaMNbl NOABIKIOTCS JTHILL NPH MIHPHHE annapatHoi GYHKIMH pasHOil
50 HM, TaK KAk JETANH B HCXOMHOM CHIHANE CTAHOBATCH COMIMEPHMEl paspemaioineii
cnocobrocTd  npubopa. HameseHHs [BETOBBIX XAPAKTEPHCTHK NaMIBl [PH  3TOM
HE3HAYHTEALHEL H Ye/IOBeYeCKHit Ia3 HX BOCNPHHEMATE He OyaeT.

Taxnm o6pasoM, HCMONL30BAHHE CHEKTPOAHANHIATOpOB Ha ocHose [I3C-nuueiikn,
HMEIONMX WHpHHY ammapatholfi dyHkumm we Gonee 1 HM, 118 KonHdecTBeHHON W
Ka4eCTBCHHOH OIECHKH CHEKTPa HM3NYYeHMS CEPHEIX [aMIl, NONHOCTHIO YAOBIETBOPAET
BenconncanabiM  Tpebosammsm. K rakmm  mamepurensHeiM npubopaM  OTHOCHTCH
BOsTOKOHHO-onTHYecKHH crnexktpomerp Thorlabs SPx-USB co cnexrpansseiM pasperuesuem
<1 HM, KoTOpLIH TO3BOAAET OIHOBPEMEHHO PErHCTPHPORATE MPOTHKEHHEI! YIACTOK CEKTpa
8 [uanasode umH BomH 400-900 EM, ¥TO HCKMOMAST AMNAPATHHE HCKAMEHHA NpPH
PErHCTPALIMH CIEKTPa ManyueHus cepHsix CBY-mamm.
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BPAXYBAHHS BIUIMBY AITAPATHOI @ VHKIII CITEKTPOAHAJII3ATOPA ITPU
PO3PAXYHKY KOJIIPHHX XAPAKTEPHCTHK CITIEKTPY BUITPOMIHIOBAHHA
CIPHAHHMX CBY-JIAMII
FO.I1. Mauexin, T.1. ®ponora, 10.0 Ulysskosa

V' cmammi pozziadacmbes  enaue  anapamwuol  hvukyil | crexmpanyozo
GUMIpIOsanIbHO20 npuaady Ha oyinky xoaipuux xapaxmepucmux cipwawux CBY-pospaduux
aamn. Peanisayin nocmasnenoeo 3as0anHA WANDABNENA HA BUBNERHR Cchexmpy cipyanol
namnu 5k dxcepena Ginozo ceimy. Hocridxncyemses aming Ak cnexmpansuux, max i konipiux
XAPAKMEPUCMUK SUNPOMIHIOSaNHA cipyanol 1aunu,

ACCOUNT OF INFLUENCE OF INSTRUMENTAL DISTORTIONS OF
SPECTROANALYZER OF COLOUR CHARACTERISTICS CALCULATION OF
SULPHUR MICROWAVE LAMPS RADIATED SPECTRUM

Y.P. Machekhin, T 1. Frolova, Y.A. Shunkova
The influence of instrumental distortions of measuring device on spectrum
characteristics of the sulfur microwave discharge lamps is observed in the paper. Realization
of the assigned task is directed on the study of spectrum of sulphur lamp as a source of white
light. Changes in both spectral and color characteristics of the sulfur lamp radiation are
investigated.




