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N3MEPEHUE ITAPAMETPOB HINPOKOIIOJIOCHOI'O U3JYUYEHUSA
C MOMOIIbIO MUHU-CITEKTPOMETPOB

Ha ocHoBe MuHH-crieKTpoMeTpoB, 3TanoHHOM Jamnbl Tuna CYPII ¢ u3BecTHON LIBETOBOM TeMIepaTypoil U UCTOY-
HUKOB JIMHEHYATOro CHEKTpa CO3AaH HEAOPOroil ammapaTHbId KOMIUIEKC JUIs M3MEPEHHH NMapaMeTpoB U3IydYEeHUS
TeTepOIMO/I0B ¥ MHTEP(HEPEHIMOHHBIX (QUIBTPOB. [IpuBEEeHBI IPUMEPHl PETUCTPALMK M3TY4YEHHS TeTepOIN0JI0B
(monymupuHa NoJ0Ckl u3nydeHus 17-30 HM) ¢ MAaKCUMyMOM H3Iy4YeHHUs B o0iactu 659 u 764 HM U M3MEpeHHS
napameTpoB MOJIOCOBOT0 HHTEp(hepeHIIMOHHOTOo (GuibTpa (MONyIIHPHHA MOJOCH — 12 HM) ¢ MAaKCUMYyMOM MpO-
myckanus 727 HM. B mporpammy n3MepeHuss U 00paOOTKM JaHHBIX BBEACHBI MapaMeTphl M3My4YCHHS 3TAaIOHHON
mammel CUPIL, 94To cymmecTBeHHO yTOYHSST 3HAYCHHE ITHBI BOJIHBI MAKCUMYMa H3ITyYeHHS U TIPOITY CKaHMS.

Kn. cn.: cuctema peructpanuu Ha muHeHOM I13C, MUHH-CIIEKTPOMETp, AAMHA BOJIHBI CIIEKTPAIbHON JINHUH,

JIa3epHBINA TeTEPOINO]

BBEJIEHUE

H3mepeHnus napamMeTpoB HMIMPOKOIIOJIOCHOIO U3IYy-
YeHHsI TPEACTABIAIOT BAXKHOCTh JUIS OIPEeNIeHHUs
CHEKTPAJIBHBIX XapaKTEPUCTHK KOHTYPOB H3ITyuUEHUS
TeTepPOJMOOB M TIOJIOC MPOITyCKaHUs WHTep(hepeHnn-
OHHBIX (PUIBTPOB. DTH U3MEPEHUSI MOTYT BBIOJIHATH-
Csl C TIOMOIIBIO HEJOPOTUX MHUHHU-CIIEKTPOMETPOB Ce-
puun MC [1, 2] 1 cnenuaiau3upoBaHHONW MPOrpPAMMBI
oOpaboTku curHama. B craTbe ommcaH ammapaTHO-
MPOrpaMMHBIN KOMIUIEKC IS TaKUX HCCIIEIOBaHUI
U TIpPUBEJECHBI NPUMEPHI €ro MCHOJIb30BaHMA. Bo3-
MOJKHOCTh TIONyY€HHs] CIIEKTPOB TMPOITyCKaHWS WH-
TephepeHIMOHHBIX (GUIBTPOB MO 3TOH METOIUKE I0-
3BOJIIET 3aMEHMTh JOPOTrOCTOSILUE CIELUAIU3UPO-
BaHHble crekTpodoTomerpsl THa Specord u Cary.
W3mepenns mapaMeTpoB OTAEIBHBIX IOJIOC B CIEK-
Tpax IOMJIOIICHNUS BaXHBl B KJIACCHYECKHUX CIEK-
TPaJbHBIX WU3MEPEHHAX (HAIpPUMEp, CIEKTPhI MOTJIO0-
LIEHUs] LIMPOKOTO Kiacca IO0JHApOMAaTHYECKHX CO-
€AMHEHUH, B YaCTHOCTH Ja3epHBIX KpacHuTesei)
M TaKXXe MOTYT BBITIOJHATHCS Ha CO3JaHHOMW ammapa-

Type.

ATITAPATHO-ITPOI'PAMMHBIN KOMILJIEKC

Cxema KOMIUIEKCA aHAJIOTUYHA paHEe HCIIOJb30-
BaHHOW B pabore [3], HO BMECTO MOIYNPO3PAYHOTO
3epKaja MPUMEHEH BOJOKOHHO-ONTUYECKHUIA Da3BET-
BuTenb (m3rotoButenb — OOO "HTILL BosiokoHHO-
onTh4yeckux yctpoucts", [4]), Oonee ynoOHBIA aust
MOJBOJIAa M3JIYUYCHUS K BXOJHOW IIENA MHHHU-
cnektporpada. M3mepsieMoe H3IydeHHE TMOCTYIAET

Ha BXOAHOM TOpeL OAHOTO U3 KaHAIOB JBYXKaHaJb-
HOTO BOJIOKOHHO-ONTHYECKOTO PAa3BETBHUTEN, IO BTO-
pOMy KaHally IONEPEeMEHHO MepenaeTcs H3IydeHHUe
60 ot Ar-Ne-razopa3psiHoii JiamIibl, 100 OT 3Ta-
JIOHHOH  CBETOM3MEPHUTENBHOW  JlaMIlbl  TUIA
CUPII 8.5-200 [5]. CnekTp B GOKaIBHOW TIOCKOCTH
MUHH-CIIEKTporpada perucrpupyercss (poTouyBCTBH-
TEJIbHBIM JIMHEHHBIM feTekTopoM Tunia TCD1304DG.

ITo cnekrpy Ar-Ne rasopa3psIHOrO HCTOYHHKA
JMHEHYATOrO CIIEKTpa NMPOrpaMMOH CTpoUTcS pado-
qas CHeKTpajbHas IIKaja, KOTopas B JalibHeimiem
pH HEOOXOOMMOCTH TOJNBKO KOPPEKTUPYETCS HEro-
CPEACTBEHHO TIepe] pabounM H3MepeHueM. Taxke
nepea pabounM U3MEpEeHHEM PETUCTPUPYETCSI OTKIMK
Ha UW3JIyYeHHE JTAJOHHOW JIaMIIbl HaKAIMBAHUS
CHUPLL. LigeroBast Temmneparypa pabo4ero Tela JIaMITbI
CHPII cocrasnsma 3000 K mpu pabouem Toke 20 A,
MUTaHAE OCYMIIECTBISUIOCH OT CTaOMIM3HPOBAHHOTO
ncToyHuKa Toka tuma SP-240-75 Mean Well. B mpo-
rpammy BBezeHa Gopmyia [lnanka s pacyera crek-
TpaIbHOW IUIOTHOCTH u3nmydeHust /(1) aOcomtoTHO
yepHoro tena B auanazone 350-1100 um mpu 3anaH-
HOM I[BETOBOM TEMIIEpaType C MOIMpPaBKON Ha KO-
¢umuent cepoctu [6]. [lo 3THM JaHHBIM CTpPOUTCS
CKOppeKTHpoBaHHas (GYHKIUSA crekTporpada "am-
IUINTYJHBIM OTKJIMK — JUIMHA BOJIHBI", HCHOJb3yeMast
B JajbHEWIEM JUIi HOPMHUPOBKH aMIUIMTYABI CIEK-
TPaJbHOTO  KOHTYpa  HM3MEpSIeMOro  M3JIy4YeHHs.
Ha cnenyromem starne 00paOOTKH NTaHHBIX BBITOIHS-
eTCsI OmpeieNieHNe MMapaMeTPOB KOHTYpa H3ITydeHHS.
TakuMu mapameTpamu SBJISIFOTCS MOJIOKEHHE MaKCH-
MyMa TIOJIOCHI U3IY4YEeHHS, [IEHTpP €€ TSKECTH U TOIy-
mupuHa. Pe3ynbTaTbl M3MEpeHUs BBHIBOIATCSA Ha WH-
(dhopmarornHoe TabJIo.
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Ha puc. 1 noka3aHs! CIeKTpbl IPU U3MEPEHUH Ta-

PE3YJIbTATHI U3BMEPEHUI

U3MEPEHUE ITAPAMETPOB IIMPOKOIIOJIOCHOI'O U3JIYYEHUA

pamMeTpoB KOHTypa H3IMyUYEHHs 3KCIEPUMEHTAIHHOTO
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rerepoanosia MuHH-ciekTporpagom MC-120 B 006-
nactu 691-842 Hwm:
psaaaoit mammbl Ne—Ar (puc. 1,a), mo xortopomy

JIMHEWYaThld CHEKTp ra3opas-

Puc. 1. H3mepeHume mnapameTpoB
KOHTYypa N3JTy4eHHs TeTEPOANOIA.
a) cnektp Ne—Ar aMIisl Ha IIKae,
OTKaJIMOPOBAaHHOW C TTOMOIIBIO JIH-
HUM HopManell B nuamazoHe 689-
842 nm;
6) CHEeKTp JTaJOHHOH  JIaMIBI
CHUPHI 8.5-200 B TOM k€ Auamaso-
HE JUINH BOJTH;
B) OTKOPPEKTHUPOBAHHBIN
W3ITy4EHHS TeTePOANOIA.
Ha wundopmanmonnom Ttabio
0TOOpaKEeHbI 3HAYEHUs] MaKCHMyMa
KOHTYpa U3JIyYeHHUS U ero MOJIyIIH-
PHHBIL
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OCYILECTBISIACh KalMOpOBKa MIKalbl JJUH BOJIH;
CHEKTp H3IYYCHHUS! STAJOHHOW JIaMIlbl HaKaJIMBaHHS
CHUPII 8.5-200 c¢ useroBoi temmneparypor 3000 K
(puc. 1, 0); CIEKTp U3IYy4YCHHS T'eTEPOUO/Ia HA OTKa-
TUOPOBAaHHOW MIKalle C KOPPEKIUEH aMILUIUTYIHOTO
otkimka (puc. 1, B). Ha undopmanronHom tabiao oro-
OpaxkaeTcsi JUTHHA BOJIHBI MAKCHMyMa WITH [ICHTpa TshKe-
CTU TIOJIOCHI M3My4eHHs (0 BBIOOPY), a TaKKe IOIy-
HIMPHHA KOHTYPa U3ITyYCHHS.

B mporpaMme 3a5105%eHb! BO3MOXKHOCTh BBIITOJIHEHUS
MPOLEAYPhl MPEIBAPUTEIBHOTO CIIaKUBAHUS KOHTYpa
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9. T. CUJIBKUC, A. C. CTAHKEBUY, B. H. KPAITEHMHHUWKOB u np.

1 BO3MOXKHOCTB IOJIy4aTh 3HAYCHHUS €ro MapaMeTpoB
c yueroM M 0e3 yuera MCKaxkarouield (QyHKIHH CIEK-
Tporpada. Hanpumep, monoxkeHne MakcuMyma KOH-
Typa H3IY4YEHHUS TeTepoAnolia ¢ Koppekuueid u 0e3
KOPPEKITUHU omnpeneiseTcss kak 764.485 u 762.791 am
COOTBETCTBEHHO, T.€. pa3HHILA B 3HAUEHUSIX JOCTa-
TOYHO CyIIIECTBEHHA.

Ha puc. 2 moka3aHbl KOHTYpBI M3IY4YEHHUSI CKOP-
PEKTHPOBAHHOTO U 0€3 KOPPEKIHH TUIIOBOTO KPacHO-
ro ceetoanona tuna AIl112A(T"). Peructpamms criek-
Tpa Benack B AuanazoHe 638—680 HM mepecTpanBaeMo-
ro IO JUIMHAM BOJIH MUHU-criekTpomerpa MC-300 [1].

559.46"5
17.5377

660597 662967 665339 667715 670081 672461 674833 677208  679.574 HM

e s oinan:

658.809
17.3423

660597 662967 665339 667715 670081 672461 674833 677208 679574  HM

Puc. 2. Kontyp nonocsr nzinyuennst cseroguona AIll112A(I0), 3aperucTpupoBaHHbBIA ¢ TTOMOIIBIO

cnexrporpada MC-300.

a) OTKOPPEKTHPOBAHHBIN Ha MCKAKAMOIIYI0 (PyHKIHUIO crieKTporpada MakCUMyM IOJIOCHI H3ITyde-

HHS 659.465 HM;

0) 6e3 KOPPEKITHH, MAKCUMYM II0JIOCHI ONPEACISCTCS Ha JUTHHE BOJIHBI 658.809 HM

HAVYYHOE ITPUBOPOCTPOEHMUE, 2021, Tom 31, Ne 4



U3MEPEHUE ITAPAMETPOB IIMPOKOIIOJIOCHOI'O U3JIYYEHUA

KannOpoBka cHeKTpasbHOrO ydacTKa OCYIIECTB-
JsU1ach 1O JIMHUAM HOopMayiell Ne JaMIibl ¢ IHOJIBIM
karogom (JIIIK) Fe-Ne, oTKIuK Ha U3TydeHUE JIAMITHI
CHUPILI n3mepsiics B 3TOM )K€ JHara3oHe.

W3 naHHBIX MO U3MEPEHUIO MOJIOKEHUS MaKCUMY-
Ma TIOJIOCHI M3IIy4eHHUS TEeTEepOAMOAa W CBETOJNOJA
tuna AIl112A(I') o4eBHAHO, YTO KOPPEKUHS (POPMBI
KOHTypa SIBIISIETCS HEOOXOIUMON MPOIEAYpOH, T.K.
pasHMLA JOCTUraeT eANHHUI HAHOMETPOB.

MponyckaHue, B %

105

Hamuuue BTOpOro KaHana, KOTOPBIH 1O CBOEMY
OCHOBHOMY TIp€IHAa3HAYEHHUIO HCIIONB3YEeTCs LTS Iie-
Jeil KanuOpOBKH crieKTporpada, OTKphIBaeT JOMOJI-
HUTEJIbHBIC BO3MOXXHOCTH, & WMEHHO PETUCTPAIIHIO
CIICKTPOB TMpPONYyCKaHus (NOTJIOIICHUsI) B 00JacTh
350-1000 ©BM, T.X. cmekTporpad B COBOKYITHOCTH
¢ sranonnou nammnow CHUPII 8.5-200 (ucTtouHuk cBe-
Ta HENPEPHIBHOTO CIIEKTpa) IMpeACTaBiIseT coOoit
CHeKTpohOoTOMETP.
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Puc. 4. Cnexrp nornomenus terpageHumopruHa B MaTpuie MmoJIuMeTHII-

MeTakpuiaTa
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106 9. T. CUJIBKUC, A. C. CTAHKEBUY, B. H. KPAITEHMHHUWKOB u np.

B kauecTBe mpuMepa Takoro mpuMeHeHHs Ipudo-
pa Ha puc. 3 TOKa3aH pe3yabTaT H3MEPEHHs CIEeKTpa
MPOITYCKaHUsI Y3KOMOJIOCHOTO HHTEP(PEPESHIINOHHOTO
ceeropunsTpa BPF _SL 727\10 mpomsBoactea OOO
"®oroonTtuk" [7] Ha cnektpomerpe MC-120 B nuana-
30He 640810 aM. [lomydeHHBIE pe3ynbTaThl CPaBHU-
BAJIMCh C MACHIOPTHBIMHU XapaKTEPUCTHKAMU (QHUIIbTpA.
[lo macmopTHBIM JaHHBIM MaKCUMYM IIOJIOCHI IPO-
nyckanus guibrpa 81% mocturaercs Ha JJIMHE BOJI-
HBl 727 HM, HIMPUHA TIOJIOCHI HA MOJIYBBICOTE COCTaB-
asier 12 uMm. Hamle n3mepenue qeMOHCTPUPYET XOPO-
1iee COBIAJCHHE C MACIOPTHBIMU 3HAUEHUSAMH: Mak-
CUMyM TIporryckanus QuibTpa 79% Ha IIMHE BOJIHEBI
727.10 HM, HOJyUIMpPUHA IOJOCHI MPOITyCKaHUs —
12.66 M.

B kauecTBe eme OgHOrO mHpuMepa HPUMEHEHHS
npubopa Ha puc. 4 npuBenaeH ydactok 570-740 M
CIEKTpa MOrJIoIeHHs TeTpadeHnnnoppruHa B MaTpu-
e MOoJMMETHIMETaKpuiara (ToimmuHa obpasna —
1.5 MM, koumentparus 10~ MOIB/T), CIEKTp CHST
Ha MuHH-cniekTporpage MC-120, 3HaueHHEe MaKCH-
MyMa 1ostocel 645—658 HM coctaBmnsieT 653.6 HM.

BbIBO/JbI

C 1noMoupl0  MHUHHU-CHEKTPOMETPOB,  JIAMIIBI
CHUPIL ¢ m3BecTHON IBETOBOH TeMIepaTypod M HC-
TOYHHMKOB CBETAa C JIMHUAMM HOpMajed IJisi TOYHOU
KaTMOPOBKYU MIKANBI JJIWH BOJIH MOXHO CO3/1aTh He-
JIOpOroi KOMIUIEKC NJIsi U3MEPEHUs MapaMeTpoB HU3-
JIyYEHUsI IIMPOKOIOJIOCHBIX CBETOAMOIOB, MHTEp(de-
PEHITHOHHBIX (MIBTPOB W KJIACCHYECKUX CIICKTPOB
noraomienus B ooiaactu 350—1000 HM.

CIIUCOK JIMTEPATYPBI

1. Cunvxkuc 3.1, Cmanxesuy A.C., Kpawenunnuxos B.H.
CHCTEMBl PETUCTpAIMU CHEKTPOB, MHHHCIIEKTPOMETPHI
W OMHCCHUOHHBIE CHeKTpoMmeTpsl // By3oBcko-akame-

Mu4eckuil ¢6. HayuH. TpynoB "IIpoOieMbl CIEKTPOCKO-
nuu u criektpomerpun'. Beim. 33. ExarepunoOypr: YpdYV,
2014. C. 43-67.

2. OO0 "MOPC" Pa3paboTka U HpOU3BOJCTBO CIHEKTPAib-
Horo obopynosanust. URL: http:// www.000-mors.ru

3. Cunvkuc 3.1., Cmankesuu A.C., Kpawenunnuxoe B.H.,
Hosuxos /[.B. I3MepuTens UIMHBI BOJHBI Ja3€PHBIX TUO-
noB B obmactu 330-1080 um // Hayunoe npubopoctpoe-
mme. 2020. T. 30, Ne 1. C. 27-38. URL:
http://www.iairas.ru/mag/2020/full1/Art4.pdf

4. OO0 "Hayuno Texunueckuii Llentp BomokonHo-
Ontuyeckux Ycrporicts". URL: http://www.optofiber.ru

5. Jlamnst MOJI3. Dnexrpudeckue CBETOM3MEPUTENbHBIE
HIMPOKOIMAITA30HHBIC JIAMITBI.
URL: http://www.viclight.ru/category/elektricheskie-
svetoizmeritelnye-shirokodiapazonnye-lampy/index.php

6. I'epawenxo O.A., I'opoos A.H., Epemuna A.K., Jlax B.1.,
Jhyyux A.T., Iyyvino B.U., Cmaonvix B.H., Apviues H.A.
Temneparypasie nuamepenus. CrpaBounuk. Kues: Hayko-
Ba aymKa, 1989. 465 c.

7. OO0 "®oroontux". M3roroBnenue GpuibTpoB A ONTH-
yeckoit  mHayctpuu. URL:  http://www.photooptic-
filters.com

Hucmumym cnekmpockonuu PAH, Mockea, 2. Tpouyx
(Cunvruc I3.I'., Cmanxesuu A.C., Kpawenunnuxos B.H.,
Penees FO.A.)

000 "MOPC", Mockea, 2. Tpouux (Cunvxuc 2.1"., Ho-
euxoe /1.B.)

Kontakrsr: Cunbkuc Immarnyun I'eputosuy,
esilkis@mail.ru

Martepuan nmoctynmn B penakiuio 10.08.2021

HAVYYHOE ITPUBOPOCTPOEHMUE, 2021, Tom 31, Ne 4



ISSN 0868-5886

NAUCHNOE PRIBOROSTROENIE, 2021, Vol. 31, No. 4, pp. 102—109

MEASUREMENT OF PARAMETERS OF BROADBAND
EMISSION USING MINI-SPECTROMETERS

E. G. Silkis'?, A. S. Stankevich', V. N. Krasheninnikov',
Yu. A. Repeev', D. V. Novikov’

'Institute of Spectroscopy, Russian Academy of Sciences, Moscow, Troitsk

MORS LTD, Moscow, Troitsk

On the basis of mini-spectrometers, a reference lamp of the SIRSH type with a known color temperature, and
line spectrum sources, an inexpensive hardware complex has been created for measuring the emission parame-
ters of heterodiodes and interference filters. Examples of recording the emission of heterodiodes (full width at
half maximum is 17-30 nm) with a maximum of emission in the region of 659 and 764 nm and measurement of
an interference filter (FWHM of the bandwidth is 12 nm) with a maximum transmission of 727 nm are given.
The emission parameters of the SIRSH standard lamp are introduced into the program for measuring and
processing data, due to which it is possible to significantly refine the value of the wavelength of the maximum

emission and transmission.

Keywords: linear CCD recording system, mini-spectrometer, spectral line wavelength, laser heterodiode

INTRODUCTION

Measurements of the parameters of broadband
emission are important for determining the spectral
characteristics of the emission contours of heterodi-
odes and the passbands of interference filters. These
measurements can be performed using inexpensive
mini-spectrometers of the MC series [1, 2] and a spe-
cialized signal processing software. The article de-
scribes a hardware and software complex for such
studies and provides examples of its use. The possibil-
ity of obtaining transmission spectra of interference
filters using this technique makes it possible to replace
expensive specialized spectrophotometers such as
Specord and Cary. Measurements of the parameters of
individual bands in the absorption spectra are impor-
tant in classical spectral measurements (for example,
the absorption spectra of a wide class of polyaromatic
compounds, in particular, laser dyes) and can also be
performed using the created equipment.

HARDWARE AND SOFTWARE COMPLEX

The scheme of the complex is similar to that pre-
viously used in [3], but instead of a semitransparent
mirror, a fiber-optic splitter (manufactured by STC
Fiber Optic Devices Ltd [OOO "NTZ volokonno-
opticheskich ustroystv"], [4]) is used, which is more
convenient for supplying emission to the entrance slit
of the mini-spectrograph. The emission to be meas-
ured enters the inlet end of one of the channels of the
two-channel fiber-optic splitter, the second channel
alternately transmits emission either from an Ar-Ne

gas-discharge lamp, or from a standard measuring
lamp SIRSH 8.5-200 [5]. The spectrum in the focal
plane of the mini-spectrograph is recorded using a
photosensitive linear detector TCD1304DG.

Using the Ar-Ne spectrum of a gas-discharge
source of a line spectrum, the program builds a work-
ing spectral scale, which is further, if necessary, only
adjusted immediately before the measurement. Also,
before the working measurement, the response to the
emission of the SIRSH standard incandescent lamp is
recorded. The color temperature of the working body
of the SIRSH lamp is 3000 K with an operating cur-
rent of 20 A; power was supplied from a stabilized
current source the SP-240-75 Mean Well. The pro-
gram includes the Planck formula for calculating the
spectral emission density I (A) of an absolutely black
body in the range of 350-1100 nm at a given color
grayness-corrected temperature [6]. Based on these
data, the corrected function of the spectrograph "am-
plitude response-wavelength" is constructed, which is
subsequently used to normalize the amplitude of the
spectral contour of the measured emission. At the next
stage of data processing, the parameters of the emis-
sion contour get determined. These parameters are the
position of the maximum of the emission band, its
center of gravity, and full width at half maxi-
mum (FWHM). The measurement results are dis-
played on the information board.

MEASUREMENT RESULTS

Fig. 1 shows the spectra when the parameters of
the emission contour of the experimental heterodiode
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were measured with the MC-120 mini-spectrograph in
the range 691-842 nm:

—the line spectrum of a Ne— Ar gas-discharge
lamp (Fig. 1, a), according to which the wavelength
scale was calibrated;

— the emission spectrum of the SIRSH 8.5-200
standard incandescent lamp with a color temperature
of 3000 K (Fig. 1, 0);

—the emission spectrum of the heterodiode on a ca-
librated scale with corrected amplitude response
(Fig. 1, B).

[Fig. 1. The measurement of the parameters of the emission|
contour of the heterodiode.

a) spectrum of the Ne — Ar lamp on a scale calibrated us-
ing normal lines in the range 689-842 nm;

0) spectrum of the SIRSH 8.5-200 standard lamp in the
same wavelength range;

B) the corrected emission spectrum of the heterodiode.

The information board displays the values of the maxi-
mum of the radiation contour and its FWHM

The information board displays the wavelength of the
maximum or center of gravity of the emission band
(optional), as well as the FWHM of the emission con-
tour. The program provides the ability to perform the
preliminary smoothing of the contour and the ability
to obtain the values of its parameters with and without
taking into account the distorting function of the spec-
trograph. For example, the position of the maximum
of the emission contour of the heterodiode with and
without correction is determined as 764.485 and
762.791 nm, respectively, i.e., the difference in values
is quite significant.

Fig. 2 shows the emission contours of the corrected
and without correction of a typical red LED
ATI112A(). The spectrum was recorded in the 638—
680 nm range of a tunable MC-300 mini-spectrometer
[1]. The spectral section was calibrated according to
the Ne normal lines of the lamp with a hollow cathode
Fe-Ne; the response to the SIRSH lamp emission was
measured in the same range.

Fig. 2. The contour of the emission band of the
IATI112A(") LED, recorded using an MC-300 spectro-
graph.

a) corrected for the distorting function of the spectrograph,
the maximum of the emission band — 659.465 nm;

0) without correction, the maximum of the band is deter-
mined at a wavelength 658.809 nm

The data on measuring the position of the maxi-
mum of the emission band of the heterodiode and
LED AIT112A(T") reveals that the correction of the
contour shape is a necessary procedure, since the dif-
ference reaches the order of nanometers..
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The presence of the second channel, which by its
main purpose is used for the calibration of the spec-
trograph, opens up additional possibilities, namely,
the transmission (absorption) spectra recording in the
range of 350-1000 nm, since the spectrograph in
combination with the SIRSH 8.5-200 standard lamp
(continuous spectrum light source) is a spectrophoto-
meter.

As an example of such an application of the de-
vice, Fig. 3 shows the result of measuring the trans-
mission spectrum of a narrow-band interference filter
BPF SL 727 \ 10 manufactured by Photooptic LTD
[7] with MC-120 spectrometer in the range of 640—
810 nm. The results obtained were compared with the
certificate characteristics of the filter. According to
the certificate data, the maximum bandwidth of the
filter — 81% — is achieved at a wavelength of
727 nm, the bandwidth at FWHM is 12 nm. Our mea-
surement demonstrates good agreement with the cer-
tificate values: the maximum filter transmission is
79% at a wavelength of 727.10 nm, the bandwidth
FWHM is 12.66 nm.

Fig. 3. Interference filter spectrum and display readings

As another example of the application of the de-
vice, Fig. 4 shows the 570-740 nm region of the ab-
sorption spectrum of tetraphenylporphin in a polyme-
thyl methacrylate matrix (sample thickness —
1.5 mm, concentration — 10~ mol / liter), the spec-
trum was recorded with MC-120 mini-spectrograph,
the maximum of the 645—658 nm band is 653.6 nm.

Fig. 4. Absorption spectrum of tetraphenylporphin in
a polymethyl methacrylate matrix

CONCLUSIONS

Using mini-spectrometers, SIRSH lamp with
a known color temperature and light sources with
normal lines for accurate calibration of the wave-
length scale, one can create an inexpensive complex
for measuring the emission parameters of broadband
LEDs, interference filters and classical absorption
spectra in the range of 350-1000 nm.
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