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lasopaspsigHas BogopoaHas namna [1BC-25 ncnonb3yeTcs kak UCTOYHUK HEMPEPLIBHOIO CeKTpa B
ananasoHe 190-360 HM, a Takxe CUIbHbBIX aTOMHbIX U MOMEKYNAPHBIX NMMHUI BogopoAa B bonee AnnHHO-
BOnHoBoM obnacTu cnektpa (400-700 Hm). CnekTp MonekynapHoro sogopoaa H, B ananasoxe 330-1100
HM MMeeT HECKOMbKO ThICAY MMHUN, pa3peLllaemblx cnekTpanbHeiMu npubopamu ¢ gucnepcuen 0.2-0.8
HM/MM. B ykasaHHOM gnanasoHe namna BC-25 moxeT ahpekTUBHO NPUMEHSTLCH KaK MCTOYHUK JIMHEN-
4YaToro CrnekTpa c 04YeHb BbICOKON NITOTHOCTLIO NIMHUIA A1 KanMOPOBKM CNEKTPasibHbIX LKA CNeKkTporpa-
hOB, OCHALLEHHbIX (POTO3INEKTPOHHBLIMY KAacCeTaMu Ha NMHENHbIX NpMbopax ¢ 3apsa0BOM CBA3bHO. B aaH-
Hol paboTe NpoBeAeHO U3MepeHne nuHendaToro cnekTpa namnsl [1BC-25 B gnanasoHe 330-1100 HM ¢
nomoLubto cnektporpada PGS-2 (amcnepcusa 0.73 HM/MM) 1 pOTOINEKTPOHHON KacceTbl Ha 6 NMMHENHbIX
npnbopax ¢ 3apsagoBon CBA3b0. NS ykasaHHOro AgnanasoHa cocTaBreH atnac cnektpos ABC-25. nu-
Hbl BOMH NnHKiA H 1 H, 3apernctpupoaHHbix B cniekTpe [IBC-25 ¢ cooTHOLWEHWeM curHan/wym, npesbi-
watwem 5, BHeceHbl B 6a3y crnekTpanbHbIX NMHUIA 3Toro atnaca. Konunyectso naeHTUduUMpoBaHHbIX
NUHWIA B atnace cocTtaBndaeT 2962. [NoTHOCTb cnekTpanbHbIX JIMHURA H2 nanyyexusa OBC-25 B gnanaso-
He 450-1000 HM cyLLeCTBEHHO Bbile NNoTHOCTM NuHWI Fe n Ne nsnyyenmsa namnel J1T-3 ¢ noneim kato-
aoM. bonbLioe konnyecTso nuHKM nanyyvexHms OBC-25 no3BonseTt oTkanubpoBaTb HEOOMbLUYIO HYXHYHO
obnactb cnekTpa B TUMOBbLIX MUHU-CNEKTPOMETPaX, NpegHa3Ha4YeHHbIX ANS U3MEPEHUS ANWHbI BOSHbI
nasepHbIX QNOAHbIX NCTOYHUKOB, C TOYHOCTLIO He Xyxe YyeM 0.001 HMm.

Knroyeenie cnoea: npnbop c 3apsagosown ceaAsbto (M3C), cnekTporpad, atnac cnekTpos, oTo-
3MNeKTPOHHas KacceTa, rasopaspsaHas BOAOPOAHas namna.
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Gas discharge hydrogen DVS-25 lamp is frequently used as a source of continuous spectrum in the
range of 190-360 nm as well as a radiator of hydrogen atomic and molecular lines in the longer-wave region
of the spectrum. The striped spectrum of molecular hydrogen has several thousand of H, lines in the range
of 330-1100 nm that can be resolved by the different spectral line devices. In the specified range, the DVS-
25 lamp can be used as a source of the spectrum with a very high density of lines, and it can effectively
be used for the calibration of spectral scales of spectrographs equipped with photoelectronic cassettes on
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linear charge coupled devices. In our work, the spectrum measurement of the DVS-25 lamp was performed
in the range of 330-1100 nm using the spectrograph PGS-2 (dispersion of 0.73 nm/mm) equipped with a
photoelectronic cassette on 6 linear charge coupled devices. For the spectrum in the above specified range,
an atlas of the DVS-25 spectrum was created. The wavelengths of H and H, lines registered in the DVS-
25 spectrum with a value of s/n exceeding 5 were added to the database of spectral lines of the atlas. The
number of lines in this atlas exceeds 2600. The density of H, lines emitted by the DVS-25 in the range of
450-1000 nm is significantly higher than the density of Fe and Ne lines in the emission of LT-3 lamp with
a hollow cathode. A large number of lines in the DVS-25 emission allows very accurately calibrate a small
desired area of the spectrum in typical mini-spectrometers designed to measure the wavelength of laser

diode sources with a precision better than 0.001 nm.

Key words: charge-coupled devices, spectrographs, the spectrum of the atlas, photoelectron cassette,

hydrogen gas discharge lamp.

BBepgeHue

[yroBble BOOOPOAHbIE CcnekTpanbHble nammbl
Tvna [BC-25 [1] wnpoko pacnpocTpaHeHbl B Hayu-
How, nabopaTopHO 1 y4ebHON NpaKTHKe B KauecTBe
NCTOYHWKA HENPEpPBLIBHOIO crnekTpa B AgnanasoHe 190-
360 HM 1 n3ny4vaTens aTOMHbIX U MOMEKYNAPHbIX fn-
HWIA Bogopoa B 6ornee ANMHHOBOSHOBOW obnacTu
cnektpa. Hanpumep, B pabote [2] ykasaHo Ha npume-
HeHWe 3TOro CNekTpanbHOro UCTOYHMKA A8 nocTa-
HOBKM (pM3NYeCKOro NpakTKyma no U3MepeHMIo Cnm-
Ha MPOTOHA, a TaKXXe NpMBEAEH N3MEPEHHbIV y4aCcTOK
cnekTpa [ABC-25 B ananasoHe 500-650 HM Ha cnekTpo-
rpade PGS-2. lnana3soH 200-350 Hm namnbl IBC-25
MCMNOMb30BaH B Ka4eCTBE UCTOYHMKA HEMPEPBLIBHOIO
cnekTpa 451 3KCnepuMeHTanbHOM OLEHKN KMEPTBbIX
30H» (MeXAy CnekTpamu, 3aperucTpMpoBaHHbIMY Ha
ABYX COCeOHUX NUHEeNHbIX npubopax ¢ 3apsiaoBown
ceasbio (M3C)) B kacceTtax cepun MOPC [3].

CnekTpbl ABYXaTOMHbIX MOMEKYN COCTOAT U3
Habopa nonoc (BpawaTenbHbIX, konebarensHo-Bpa-
LLaTEeNbHbIX N 3NEKTPOHHO-KONebaTenbHbIX), B CBOHO
oyepenb 06pa3oBaHHbIX BIIM3KO PacnoNoXeHHbIMU
crnekTpanbHbIMU MUHMAMK, OBYCNOBMNEHHbIX NEPEXO-
AaMu MeXy COOTBETCTBYHOLLMMU SHEPTETUHECKUMN
ypOBHAMM Monekyn. OcobeHHOCTb ANCKPETHBIX CMekK-
TPOB BOOOPOAHOM HU3KOTEMMNEPATYPHOW NasMbl CO-
CTOWT B TOM, YTO M3-3a GOMbLUON BENMMYMNHBI BpaLla-
TenbHON NOCTOSIHHOW OTCYTCTBYET XapakTepHas Ans
CMEKTPOB «TSKENbIX» (OTHOCUTENBLHO Macchl More-
Kynbl BogopoAa) ABYXaTOMHbIX MOJIEKYN noriocaTas
CTPYKTypa: OH COCTOMT 13 BOMbLIOrO YMcna OTAENbHbIX
N CneKTparnbHO-MEePEKPbIBAOLLNXCA SNEKTPOHHO-KO-
nebartenbHO-BpaLlaTenbHbIX NMHUA. [JaHHbIE NIUHUN
o6nagatoT Manown cnekTpanbHOW LWWMPUHOW. AnckpeT-
HbI CMEKTP UCMYCKaHWsA MONEKYNbl Bogopoaa Habrto-
4aeTcs B LULMPOKOM CMeKTpanbHOM guana3oHe ot 50
HM go 2870 Hm [4].

MpepBapuTEnbHbLIN aHanM3 NMHeNYaToro Cnek-
Tpa uanyyenus [IBC-25 B guanasoHe 750-900 HM, no-
ny4yeHHOro Hamu Ha cnekTporpade PGS-2, nokasan,
YTO OH 3Ha4YMTeNnbHO Ooraye cnekTpa paHee MCnorsb-
3yemoWu A4 KanubpoBKM CNeKTpanbHbIX LWKan fammbl
¢ nonbiM katogom Tuna J1T-3 (Fe-Ne). UcTouHuk nany-
YeHus ¢ boraTbiM NMMHENYATbLIM CNEKTPOM HEOBX0AUM
ANst KanMBpPOBOK CNEKTPanbHOW LWKanbl Ha nepecTpau-
BaeMbIx cnektporpadax ¢ aucnepcuent 0.1-0.4 HM/mMm

1104}

(Tvna APC-8 n APC-13, PGS-2 ¢ aucnepcuen 0.365
n 0.1832 Hm/Mm 1 gp.). AuanasoH 750-1000 HM npu-
MEHSETCS B NPaKTMKe aTOMHO-3MUCCUOHHOTO aHamnm-
3a, Hanpvmep, Npv onpeaeneHun ranoreHoB un cepbl
B reoniorn4yeckmx o6bektax ¢ UCNonb30BaHNEM Ayro-
BOrO BbICOKOTEMMEPATYPHOro Nra3moTpoHa [5], a gu-
anas3oH 1000-1100 HM — ona M3mMepeHns AnNuHbI BOJS-
Hbl HEKOTOPbIX Na3epHbIX ANOAOB (CpeaHee 3HaYeHne
ANnHbI BOMHbI 1046 1 1060 HM).

Llenbto gaHHow paboTbl SBASNOCH co3gaHune
aTnaca cnekTtpoB 1 6asbl cnekTpanbHbIX NMHUIA ra-
3opaspsagHon namnbl [IBC-25 B gnanasoHe 320-1100
HM. [JaHHbIM AnanasoH U3MepeHns IMHeNYaToro Crek-
Tpa 6bIn BbIOpaH NOTOMY, YTO B CNPaBOYHMKaX No Mo-
nexkynsapHbIM (H,) NHMAM BOOOPOAA HYDKHASA rpaHu-
ua HaunHaeTcsa ot 320 HM, a BepxHas rpaHuua (1100
HM) CBSi3aHa C YyBCTBMTENbHOCTbLIO NPUMEHSIEMBIX B
npubopax cepun MOPC [3] nuHenHbix [M3C Tuna TCD-
1304DG (cpmpmbl Toshiba, AnoHUS). ONekTPoHHbLIN aT-
nac cnektpos [1BC-25 B 3ToM guana3oHe co3gaBanm,
B OCHOBHOM, 415 KanubpoBKun CneKkTpanbHOW LWKarnbl
CBA3KM «CneKkTporpadg-kacceTa.

YcTaHOBKa Ans n3MepeHus cnekTpa
ABC-25

Manyyenne namnel BC-25 ¢ nomowbo ontu-
YeCKOW CUCTEMbl HanpaBnAnm Ha LWerb CnekTporpa-
da PGS-2. AnnapaTtHas yHKLmMA cnekTporpacda co-
cTaBnseTt ~8 MkM. [1ns BO3MOXHOCTU perncrpaumnm
APKNX 1 crabbIx CNEKTPOB pasMmep LLeNu CrekTparb-
Horo npubopa BapbupoBanu B agnanasoHe 10-50 mMkm.
Hanbonblwuni pasmep Wenu NnpuMeHanu npy nosy-
YeHuM cnekTpoB B AnanasoHax 320-360 n 980-1100
HM, e HET HaNOXeHWsI CNeKTPanbHbIX NMMHUA, a YyB-
CTBUTENBbHOCTb M3MepeHuin mana. [1ns aTux xe ue-
newn U3MeHANM AnNUMTenNLHOCTbL Kagpa B cucteme pe-
rMcTpaummy CrekTpoB.

B cnekTporpade PGS-2 ncnonb3osanu 3Ha-
yeHne ancnepcumn 0.73 HM/MM. Takas aucnepcus no-
3BoNseT GbICTPEE NONyYnTb aTnac CNeKTPOB B HYX-
HoMm AumanasoHe. Ha Bbixoge cnektporpada PGS-2
npumeHsnu cuctemy perncrpauum MOPC-6 (6 M3C),
KoTopas No3BoNnseT ¢ HebOoNbLWMMN MEPTBbLIMM 30Ha-
Mu mexay cocegHmmm MN3C (~1 HM) perncTpmpoBatb
yyacTok cnektpa annHon B 120 HM. [Mpn aTom yva-
CTOK cnekTpa, pernctpupyemsii ogHum M3C, coctas-
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nsiet 20-20.5 Hm. LWkana kanubpyeTcs No eanHUYHO-
My y4acTKy CneKTpa 1 nporpaMmma npeacraBnsaeT Bce
6 yyacTKoB crnekTpa B 06LLeM 0TOOpaXKeHUn NOfTHOro
cnekTtpa. [ina 6onee ontumansHoro cbopa ceeta ot
[OBC-25 Ha wenu PGS-2 ncnonb3oBanun ocBETUTENb-
HYHO CUCTEMY U3 [BYX OOBbEKTUBOB.

B paboTe npumeHsnu nporpaMmHoe obecne-
yeHne SM2008 ons aTOMHO-3MUCCUOHHOIO aHanu-
3a C pasnnyHbIMM BO3MOXHOCTSAMU ANst Kanmbpos-
K1 cnekTpanbHoM Wwkanbl. B gaHHOW nporpaMmme ecTb
6a3a cnekTparbHbIX NMUHWUIA Ha 79 3NIEMEHTOB, BKIO-
Yyas sipkue nuHum H B gnanasoHe 190-1100 Hm. B 6ase
cnekTpanbHbIX NMMHWIA NporpaMMbl Hanbonee Nnoapo6-
HbIMW ABMNSAOTCA CMUCKKM NIMHUIA TEX 3NIEMEHTOB, KO-
TOpble UCMONb3YIOT AN KAaNMOPOBOK CNEKTPanbHbIX
wkan (Fe, Cun Ne), a Takxe «nopogoobpasyowmx»
3NeMeHTOoB reonornyeckmx npob (Ca, Mg n Mn). basa
nuHun B nporpamme SM2008 aBsnsaeTcsa nononHsie-
MOW Kak No 3femMeHTaMm, Tak 1 No JIMHUAM U CTPOUT-
CH Ha TEKCTOBLIX dpannax fMMHUI OTAENbHbIX 3fIEMEH-
TOB MIM MONEKY.

BnbnuoTeka NMHUIA aTOMapPHOro u
MOJIEKY/ISIPHOro BOAOPOAA.

[na npoBeneHnsa kannbpoBok cnektpos [OBC-
25 B gnanasoHe 320-1100 Hm Heobxogumo Bbino no-
MOMHUTBL CMMCOK CMeKTpanbHbIX NMMHUA H 1 BBECTK
«npefBapuUTesibHbIN» CNUCOK NMMHUA H,. Ha Havanb-

HOM 3Tane B yTOYHEHHy 0a3y nuHuin 6binv BBELE-
Hbl 41 NMHNA aToMapHoro H 13 cnpaBoyHuka 3an-
pena AH. v gp. [6] B ananasoHe 356.7-1093.8 HM U
~1000 nuHuin monekynsl H, 13 nyénukauum [7] B ava-
nasoHe 340-872 HM. B doyHOamMeHTansHOM crnpaBoy-
HUKe no nuHuamM H, [8] aaH o4eHb NoApo6HbIN CNNCoK
nHuM B gnana3oHe 280—-28600 HM. YacTb 13 HUX sB-
NSIeTCS pacyYETHON, YacTb — AKCMEPMMEHTArbHO YCTa-
HoBneHHon. O4eBnaHo, YTo He Bce nuHumn H, n H mo-
ryT OblTb 3aperncTpupoBaHbl B MPUMEHSEMOWN HaMm
3KCMNepMMEHTarnbHOWM YCTAaHOBKE M3-3a ee OrpaHuy4eH-
HOW YyBCTBUTENIBHOCTM NPY MHTEHCMBHOCTU pa3psiaa
namnel IBC-25, 3agaBaemoro nacnopTHbIMW YCIOBU-
AMU ee anekTponuTaHusa. Hanpumep, Hamu Gbinun 3a-
perncTpmMpoBaHbl TONbKO 5 NuHMK H. HanomHum, 4to
CTOsiNa orpaHWYeHHas 3afgadva — co3gaHve yaobHoro
Ans nonb3oBartens atnaca cnekTtpos [IBC-25, a Tak-
e co3faHve aJekBaTHOW aTnacy 6a3bl cnekTpanb-
HbIX JIMHUA. 10 NONYyYEeHHBIM U TLWAaTENbHO OTKanu-
OpoBaHHbIM cnekTpam [OBC-25 6bina co3gaHa 6asa
3aperncTpupoBaHHbIX NMHWIA H,. [Mpn 3TOM Mbl MCXO-
OVNY U3 3HAYEHWIN OIMHbBI BOMNHbI KOHKPETHOW NIMHUN
B CNEKTPE U U3 AaHHbIX crpaBoYyHuKa [8].

OcHoBHOW pe3ynbTaT

B ouanasoHe 320-1100 HM Hamu ObIno 3aperu-
cTpupoBaHo 2962 nuHuii (Tabnuua). Camasa AfMHHO-
BonHoBada NuHMA — 1075.395 HM, camasi KOpOTKOBOI-
HoBas — 328.989 HM. B OCHOBHOM CMEKTPbI U3Mepsanu

Tabnuua

Tabnuua cnekTpanbHbIX IHWIA H (0TMedeHbl 3Be3104K0i) 1 H, (HM) BogopoaHoi namnel JBC-25, nanyyaemelx B An-
ana3oHe 320-11000 HM 1 3aperncTpmMpoBaHHbIX C MOMOLLLIO cnekTporpada MrC-2 n cucTembl perncTpaumm Ha nm-

HelHbix NM3C

Table

Spectral lines of H (marked with an asterisk) and H, of the DVS-25 hydrogen lamp emitted in the range of 320-11000
nm, registered by spectrograph PGS-2 and by the registration system on a linear CCD

328.989 366.525 371.470 378.417 381.351 384.880 386.993 390.262
331.370 365.566 371.600 378.730 381.459 384.932 387.064 390.327
331.422 365.796 371.731 378.927 381.533 384.972 387.091 390.579
331.475 365.865 371.919 379.097 381.648 385.001 387.159 390.589
336.824 366.525 372.190 379.140 381.819 385127 387.235 390.748
339.004 366.591 372.209 379.447 381.929 385.383 387.412 391.004
339.484 366.885 372.648 379.659 382.169 385.450 387.486 391.260
339.517 366.883 373.068 379.713 382.309 385.593 387.727 391.401
339.615 367.339 373.211 379.752 382.494 385.634 387.864 391.619
358.542 367.364 374.116 379.792 382.916 385.779 387.953 391.697
359.991 367.439 375.188 379.882 383.102 385.868 388.205 391.797
361.290 367.680 375.262 379.903 383.110 385.988 388.414 392.441
361.632 368.196 375.660 380.005 383.241 386.071 388.622 392.597
361.746 368.229 375.759 380.161 383.349 386.111 388.739 392.728
362.005 366.525 376.074 380.218 383.586 386.150 388.784 392.791
363.268 368.431 376.300 380.303 383.644 386.320 388.899 392.839
363.332 368.730 376.874 380.674 383.761 386.347 388.930 392.982
363.511 369.015 377.025 380.749 383.931 386.409 389.070 393.069
364.684 369.979 377150 380.797 384.056 386.429 389.753 393.361
365.009 370.006 377.432 380.903 384.146 386.549 389.813 393.519
365.246 370.189 377.558 381.156 384.245 386.708 389.933 393.661
366.306 370.211 377.701 381.218 384.584 386.800 389.988 393.897
366.413 370.458 378.202 381.274 384.623 386.916 390.201 394108
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394.427 400.873 408.450 419.211 430.342 442.781 449.369 455.740
394.483 400.967 408.524 419.402 430.388 442.878 449.532 455.839
394.611 401.074 408.775 419.430 430.583 443151 449.667 455.861
394.710 401.276 409.164 419.567 430.628 443.438 449.710 455.885
394.943 401.325 409.282 419.821 431172 443.456 449.758 456.114
395.015 401.431 409.411 419.879 432.736 443.498 449.810 456.222
395.059 401.658 409.544 419.979 432.793 443.764 449.852 456.373
395.113 401.778 409.597 420.097 432.965 443.821 449.955 456.426
395.150 401.841 409.663 420.243 433.028 443.942 450.005 456.554
395.282 401.890 409.744 420.509 433.262 444140 450.160 456.812
395.519 401.924 410174 420.609 433.552 444.285 450.196 456.863
395.702 402.093 410.614 420.754 433.631 444.346 450.274 457.223
395.996 402.135 410.780 420.834 433.738 444.421 450.397 457.271
396.079 402.342 410.941 420.917 433.953 444.525 450.447 457.588
396.233 402.473 411.013 421.013 434.047° 444.681 450.493 457.655
396.314 402.661 411.105 421.204 434179 444755 450.563 457.722
396.374 402.738 411.353 421.249 434.360 444793 450.910 457.802
396.465 402.825 411.593 421.427 435.454 444,950 451.090 457.945
396.511 403.000 411.701 421.622 436.192 444,991 451.169 457.999
396.892 403.139 411.974 421.679 436.493 445.082 451.287 458.154
396.965 403.167 412.046 421.950 436.667 445.211 451.383 458.259
397.007 403.357 412.326 422.216 436.773 445.259 451.431 458.388
397.146 403.408 412.376 422.252 437.028 445.277 451.556 458.450
397.422 403.557 412.955 422.394 437.077 445.314 451.579 458.512
397.477 403.853 413.146 422.450 437.200 445.431 451.743 458.868
397.568 404.310 413.196 422.739 437.767 445.559 451.790 459.181
397.683 404.357 413.391 422 .871 437.940 445.607 451.867 459.359
397.710 404.446 413.501 423.279 438.008 445.667 451.912 459.517
397.816 404.477 413.622 423.093 438.444 445.685 451.996 459.721
397.872 404.548 413.744 423.341 438.908 445703 452142 459.849
397.933 404.796 413.820 423.625 439.090 445.873 452.149 460.538
397.976 404.845 413.956 423.639 439.046 445.886 452.231 460.740
398.263 404.935 414.083 423.756 439174 445.913 452.319 461.312
398.398 405.123 414.204 424.248 439.478 445.952 452.414 461.459
398.471 405.352 414.280 424.325 439.690 446.097 452.523 461.650
398.542 405.400 414.387 424.553 439.824 446.191 452.718 461.753
398.570 405.438 414.556 424.661 439.894 446.321 452.908 461.830
398.589 405.529 415.581 425.027 440.073 446.387 453.119 462.076
398.693 405.642 414.624 425.213 440.081 446.423 453194 462.531
399.003 405.756 415.158 425.313 440.141 446.715 453.309 462.558
399.114 405.926 415.264 425.389 440.166 446.830 453.313 462.706
399.195 406.245 415.659 425.840 440.363 447161 453.416 462.798
399.234 406.326 415.932 425.934 440.461 447196 453.463 462.872
399.325 406.363 416.194 426.034 441.062 447426 453.590 462.968
399.385 406.554 416.340 426.131 441.225 447586 453.773 463.015
399.677 406.614 416.519 426.245 441.350 447.633 453.834 463.146
399.715 406.687 416.757 426.382 441.422 447707 453.916 463.115
399.826 406.954 416.858 426.490 441.499 447.899 454111 463.185
399.927 407125 417132 426.674 441.621 448126 454.369 463.403
400.021 407.296 417.516 426.747 441.734 448.200 454723 463.462
400.084 407.400 417.711 426.920 441.868 448.351 454.797 463.655
400.207 407.429 417.771 427.095 441.949 448.513 454.990 463.848
400.250 407.589 417.864 427.596 441.986 448.551 455.098 463.988
400.300 407.767 417.960 427.704 442.030 448.608 455172 464.049
400.380 407.884 418.011 427.886 442.266 448.781 455.263 464.266
400.549 408.148 418.217 428.022 442.325 448.925 455.416 464.534
400.612 408.238 418.822 429.423 442.526 449.045 455.548 464.857
400.734 408.397 418.946 429.543 442.601 449172 455.713 464.951
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465.048 474.211 484171 492.837 501.507 512.603 520.303 530.904
465.300 474.278 484.239 492.871 501.650 512.745 520.432 531.316
465.406 474.338 484.324 492.879 501.713 512.790 520.507 531.360
465.454 475.158 484.375 493.226 502.074 512.884 520.552 531.789
465.786 475.611 484.548 493.352 502.495 512.984 521.317 531.916
465.879 475.695 484.811 493.383 502.770 513.202 521.462 532.044
465.929 475.744 484.930 493.425 502.884 513.300 521.561 532.150
466.040 475.845 484.953 493.456 503.036 513.412 522115 532.236
466.140 476.014 484.985 493.524 503.215 513.577 522.150 532.676
466.281 476.226 485.655 493.641 503.856 513.711 522.285 532.729
466.559 476.377 485.875 493.671 503.982 514141 522.440 532.904
466.074 476.726 486.011 493.593 504.162 514.205 522.484 532.964
466.621 476.795 486.081 493.732 504.773 514.357 522.677 533.126
466.708 476.953 486.133 493.778 504.800 514.634 522.964 533.214
466.780 477.061 486.173 493.916 504.934 514.776 522.972 533.426
466.928 477.090 486.364 493.960 505.509 515.018 523.175 533.528
467.003 477.427 486.631 494.000 505.629 515.157 523.602 533.658
467.065 477.456 486.703 494.255 506.039 515.341 523.901 533.940
467.130 477.556 486.736 494.484 506.173 515.387 524.076 534.083
467.310 477.587 486.945 494.954 506.388 515.449 524.243 534.316
467.453 477.745 487146 495.259 506.748 515.520 524.372 534.424
467.496 478.096 487.302 495.317 506.812 515.633 524.464 535.591
467.531 478.245 487.332 495.499 506.967 515.685 524.586 535.730
467.692 478.287 487.429 495.551 507.029 515.816 524.761 535.828
467.909 478.343 487.477 495.576 507.231 515.837 525.018 535.872
468.043 478.478 487.596 495.679 507.262 515.984 525.258 535.942
468.136 478.510 487.683 495.884 507.544 516.472 525.661 536.158
468.234 478.620 487.813 496.095 507.614 516.525 525.850 536.284
468.382 478.942 487.848 496.509 507.875 516.741 525.988 536.590
468.465 479.087 488.152 496.691 508.049 516.824 526.118 536.831
468.614 479.255 488.278 496.922 508.096 516.961 526.308 536.882
468.677 479.391 488.376 497.331 508.143 517.036 526.429 536.938
468.844 479.516 488.496 497.624 508.193 517.092 526.468 537.190
469.018 479.705 488.640 497.663 508.277 517134 526.605 537.244
469.204 479.776 488.690 497.717 508.484 517.255 526.703 537.309
469.732 479.874 488.847 497.826 508.544 517.279 526.825 537.652
470172 479.914 489.127 497.912 509.022 517.341 526.888 537.839
470.256 480.199 489.195 498.048 509.229 517.470 527.041 538.173
470.526 480.731 489.647 498.320 509.256 517.525 527.230 538.551
470.846 480.817 489.811 498.354 509.470 517.582 527.302 538.619
470.914 480.878 489.884 498.831 509.631 517.677 527.382 538.806
470.954 481.043 490.089 499.015 509.975 517.849 527.630 539.114
471107 481.078 490.138 499.413 510.041 518.058 527.711 539.229
471.393 481.118 490.187 499.523 510.329 518.511 527.779 539.364
471.599 481.161 490.357 499.647 510.357 518.653 527.813 539.479
471.904 481.191 490.634 499.685 510.526 518.742 528.230 539.897
472101 481.274 490.678 499.794 510.679 518.828 528.329 539.982
472154 481.360 490.806 500.022 510.764 519.039 528.450 540.104
472.304 481.751 490.878 500.339 510.837 519.102 528.911 540.206
472.386 482.457 491.231 500.797 510.931 519.301 528.947 540.397
472.482 483.062 491.502 500.381 511.313 519.556 529.037 540.475
472.605 482.309 491.913 500.866 511.531 519.638 529.159 540.533
472.893 483.156 492.033 500.935 511.691 519.721 529.609 540.700
473.077 483.272 492.125 500.975 511.739 519.759 529.971 540.879
473.194 483.338 492.202 501.243 511.896 519.859 530.211 540.969
473.274 483.690 492.402 501.119 512.012 519.934 530.311 541.022
473.524 483.824 492.523 501.304 512.097 519.971 530.442 541.594
474.096 484.149 492.628 501.447 512.258 520.201 530.057 541.780
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541.864 552.088 560.042 567.093 575.287 583.102 590.905 598.762
541.990 552.183 560.170 567.276 575.356 583.150 590.940 598.865
542.153 552.219 560.273 567.408 575.418 583.277 591.017 598.922
542.213 552.270 560.406 567.499 575.464 583.307 591.081 599.053
542.331 552.374 560.436 567.617 575.569 583.583 591.174 599.127
542.520 552.395 560.469 567.902 575.655 583.612 591.303 599.178
542.598 552.536 561.189 568.251 575.735 583.680 591.494 599.213
542.895 552.631 561.256 568.308 575.956 583.708 591.556 599.407
542.988 552.712 561.344 568.374 576.039 583.741 591.607 599.781
543.087 552.735 561.623 568.413 576.118 583.778 591.651 599.810
543.482 552.783 561.675 568.624 576.272 583.856 591.740 599.876
543.878 552.981 561.690 568.691 576.402 583.906 591.808 599.914
543.957 553.405 561.751 568.746 576.448 583.960 591.954 599.959
544.019 553.598 561.828 568.918 576.590 583.991 592.049 600.150
544.255 553.729 562.091 569.116 576.630 584.043 592.200 600.281
544.668 553.747 562.260 569.247 576.699 584.145 592.483 600.492
544.751 554.092 562.308 569.460 576.825 584.258 592.578 600.641
544.972 554.311 562.431 569.531 577.249 584.345 592.814 600.683
544.987 554.350 562.672 569.618 577.322 584.474 593.065 600.720
545.210 554.450 562.744 569.743 577.458 584.728 593.136 600.879
545.253 554.476 562.980 569.801 577.505 584.932 593.204 601.045
545.450 554.766 563.062 569.920 577.898 585.088 593.230 601.140
545.532 555.252 563.099 570.064 578.006 585.164 593.603 601.210
545.698 555.510 563.219 570.325 578.073 585.711 593.792 601.256
545.960 555.893 563.235 570.376 578.243 585.980 593.862 601.485
545.998 556.005 563.416 570.865 578.301 586.064 593.944 601.830
546.141 556.144 563.444 570.977 578.441 586.118 594.115 602.125
546.299 556.174 563.481 571.215 578.521 586.159 594.153 602.375
546.519 556.224 563.557 571.314 578.577 586.446 594.198 602.578
546.646 556.301 564.272 571.345 578.756 586.666 594.294 602.798
547158 556.451 564.294 571.456 578.826 586.823 594.356 603.007
547.331 556.558 564.610 571.601 578.994 586.926 594.730 603.147
547.486 556.575 564.745 571.827 579170 586.969 594.801 603.191
547.895 556.618 564.884 571.870 579.264 587.008 594.990 603.503
548.352 556.709 565.071 572.345 579.461 587.162 595.623 603.594
548.108 556.943 565.218 572.460 579.547 587.195 595.652 603.646
548.400 556.954 565.256 572.587 579.599 587.259 595.723 603.686
548.571 557.243 565.485 572.705 579.660 587.605 595.962 604.008
548.663 557.392 565.575 572.855 579.723 587.853 595.981 604.103
548.729 557.451 565.729 572.922 579.896 587.920 596.347 604.272
548.828 557.871 565.779 573.025 580.116 588.023 596.727 604.361
548.948 557.936 565.610 573.192 580.187 588.337 596.755 604.464
549.125 558.075 565.839 573.326 580.393 588.394 596.932 604.537
549.298 558.106 565.882 573.365 580.468 588.463 596.968 604.697
549.596 558.305 565.944 573.447 580.614 588.555 597.031 604.725
549.655 558.330 566.080 573.513 580.773 588.734 597.093 604.785
549.727 558.547 566.163 573.610 580.835 588.816 597.203 604.934
549.922 559.009 566.183 573.687 581.150 588.900 597.342 604.961
549.958 559.096 566.244 573.843 581.260 588.998 597.414 605.237
550.038 559.142 566.287 574.009 581.494 589.134 597.462 605.327
550.551 559.419 566.344 574112 581.524 589.409 597.538 605.477
550.634 559.440 566.642 574.140 581.644 589.591 597.804 605.527
550.785 559.506 566.735 574.184 581.711 589.774 597.911 605.609
551.087 559.705 566.780 574.307 581.760 590.048 597.961 605.832
551.298 559.765 566.933 574.393 581.928 590.120 598.087 606.328
551.391 559.834 568.209 574.537 582.207 590.349 598.256 606.480
551.802 559.883 568.548 574.900 582.281 590.500 598.434 606.545
551.845 559.959 567.028 575113 582.458 590.829 598.729 606.663
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606.772 616.416 626.013 636.462 651.770 664.640 676.843 686.015
606.831 616.774 626.089 637.221 652.236 664.690 677.145 686.126
606.997 616.964 626.250 637.607 652.736 664.741 677.066 686.406
607.157 617.011 626.485 637.742 654.063 664.938 677.237 696.457
607.200 617.077 626.797 637.921 654.275 665.749 677.409 686.633
607.439 617.409 627.054 638.011 654.511 665.949 677.553 686.797
607.801 617.488 627131 638.130 654.640 666.144 677.718 686.840
607.890 617.546 627.484 638.180 654.692 666.634 677.824 687.081
608.078 617.623 627.616 638.290 655.099 667.124 678.077 687.281
608.343 617.763 627.710 638.791 655.295 667.217 678.185 687.489
608.426 617.853 627.837 638.798 655.322 667.442 678.577 687.527
608.470 617.916 627.989 639.107 655.404 667.541 678.840 687.695
608.520 618.046 628.226 639.209 655.913 667.796 678.967 687.745
608.981 618.153 628.237 639.283 656.106 668.045 679.091 687.791
609.037 618.227 628.332 639.302 656.174 668.241 679.230 687.845
609.091 618.299 628.538 639.324 656.273 668.558 679.408 688.071
609.212 618.653 628.701 639.425 656.285 668.796 679.634 688.482
609.384 618.800 628.971 639.517 656.705 669.098 679.737 688.590
609.596 618.887 629.184 639.655 656.996 669.231 679.853 688.703
609.824 619.033 629.662 639.745 657.065 669.304 680.048 689.060
609.990 619.381 629.861 639.846 657.204 669.487 680.237 689.107
610.020 619.711 629.942 639.947 657.300 669.676 680.513 689.170
610.078 619.772 630.227 640.401 657.399 669.893 680.538 689.416
610.209 619.940 630.349 640.578 657.932 669.979 680.644 689.664
610.538 620.119 630.411 640.922 658.033 670.188 680.783 689.878
610.783 620.176 630.610 641.179 658.157 670.505 680.917 689.932
610.947 620.299 631.070 641.829 658.536 670.675 681.066 689.987
611.109 620.379 631.121 641.891 658.581 670.760 681.237 690.031
611.212 620.504 631.440 642.812 658.893 670.883 681.425 690.104
611.278 620.525 631.494 642.931 658.928 671.265 681.522 690.234
611.672 620.572 631.637 643.349 659.523 671.365 681.577 690.303
611.775 620.732 631.723 643.484 659.577 671.467 681.770 690.594
611.899 620.815 631.863 643.782 659.683 671.528 681.842 690.660
612.120 620.906 632.038 644.150 659.971 671.627 681.994 690.788
612.179 620.982 632.267 645.211 659.974 671.659 682.034 690.923
612.724 621.218 632.285 645.501 660.130 671.777 682.104 690.967
612.765 621.451 632.384 645.611 660.207 671.984 682.217 691.187
613.036 621.579 632.627 645.616 660.936 672.132 682.308 691.587
613.182 621.939 632.706 646.231 661.467 672.471 682.416 691.646
613.431 622.081 632.981 646.525 661.753 672.545 682.452 692.032
613.540 622.175 633.050 646.310 661.979 672.644 682.576 692.153
613.649 622.482 633.247 646.407 662.084 672.865 682.831 692.919
613.789 622.770 633.554 646.668 662.259 672.753 683.077 693.223
613.935 622.816 633.704 646.836 662.384 673.048 683.214 693.593
614.096 622.926 634.008 647.242 662.551 673.350 683.338 694.042
614.179 623.026 634.057 647.364 662.841 673.474 683.436 694.402
614.406 623.301 634.546 647.518 662.900 673.773 683.685 694.906
614.512 623.592 634.693 648.091 663.038 673.827 683.925 695.289
614.619 623.746 634.776 648.598 663.102 674.246 684.087 695.373
614.690 623.839 634.989 648.777 663.249 674.884 684.270 695.537
614.809 624.118 635.128 648.925 663.387 675.045 684.406 696.130
614.853 624.655 635.374 649.578 663.628 675.286 684.869 696.234
615.147 624.695 635.614 649.798 663.671 675.510 685.163 696.966
615.317 624.915 637.009 649.816 663.781 675.626 685.235 697.340
615.563 625.515 637.507 649.879 663.967 675.754 685.338 697.549
615.957 625.666 637.823 649.984 664.041 676.047 685.358 697.791
616.160 625.758 645.495 650.009 664.282 676.510 685.439 698.763
616.247 625.865 636.248 650.204 664.325 676.579 685.900 698.872
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699.061 712.394 722.515 731.286 740.057 748.825 758.742 769.944
699.199 712.481 722.788 731.362 740.114 748.942 759.215 770.320
699.398 712.683 723.066 731.602 740.238 749117 759.360 770.503
699.609 712.852 723.106 731.691 740.416 749.254 759.448 770.755
699.851 712.947 723.350 731.805 740.527 749.327 759.584 770.631
699.950 712.990 724.014 731.959 740.605 749.441 759.706 770.939
700.207 713.010 724.057 732.226 740.799 749.622 759.804 771.407
700.415 713.342 724149 732.717 741.094 749.789 760.156 771.668
701.076 713.484 724.349 732.812 741184 750.248 760.256 771.785
701.270 713.721 724.411 733.164 741.406 750.479 760.343 771.911
701.783 713.752 724.472 733.348 741.712 750.695 760.488 772.084
701.837 713.814 724.970 733.624 742122 750.785 760.636 772176
702.176 713.934 725.090 733.718 742167 751.010 760.749 772.321
702.234 713.968 725.247 733.803 742.280 751.088 760.994 772.445
702.382 714.210 725.329 733.997 742.838 751.231 761.386 772.643
702.691 714.388 725.402 734.027 743.038 751.311 761.811 772.917
702.761 714.521 725.716 734109 743138 751.414 762.032 773.059
703.068 715147 725.833 734172 743.268 751.670 762.091 773.274
703.144 715.228 725.905 734.466 743.365 751.760 762.267 773.332
703.482 715.345 725.989 734.863 743.863 751.828 762.238 773.733
703.512 715.571 726.099 734.880 743.411 752.030 762.353 773.937
703.561 715.623 726.160 735.000 743.505 752117 762.619 774.003
703.671 715.904 726.231 735.070 744.074 752.218 763.147 774123
703.919 716.031 726.384 735.404 744.391 752.467 763.708 774.200
704.070 716.219 726.663 735.436 744.551 752.601 764174 774.371
704.485 716.647 726.716 735.519 744.711 752.758 764.340 774.534
704.601 716.728 726.910 735.591 744.768 752.853 764.370 774.574
704.960 716.882 726.996 735.680 744.914 753.161 764.503 774.864
705.273 716.995 727128 735.759 745.009 753.486 764.788 775.213
705.319 717.306 727.203 736.034 745.091 753.690 765.075 775.317
705.590 717.440 727.333 736.134 745.275 753.722 765.174 775.407
706.122 717.628 727.432 736.172 745.404 753.832 765.449 775.511
706.307 717.952 727.553 736.398 745.571 754.030 765.931 775.671
707.415 718.295 727.660 736.534 745.828 754.079 766.029 775.717
707.513 718.404 727.790 736.628 745.945 754195 766.077 776.022
707.562 718.652 727.864 736.697 746.084 754.268 766.146 776.430
708.119 718.773 728.007 736.809 746.217 754.378 766.256 776.511
708.411 718.857 728.099 736.867 746.342 754.499 766.356 776.549
709.064 719.006 728.135 736.892 746.458 754.865 766.540 776.678
709.162 719.489 728.390 736.992 746.521 755.339 766.744 776.835
709.334 719.566 728.558 737164 746.619 755.560 766.817 776.910
709.510 719.770 728.631 737.285 746.686 755.615 766.915 777.253
709.740 719.804 728.750 737.350 746.745 755.864 766.976 777427
709.554 720.051 728.894 737.487 746.818 755.958 767.244 777.736
709.797 720.137 729.067 737.515 746.872 756.128 767.300 777.865
709.870 720.183 729.157 737.873 746.916 756.319 767.353 777.951
709.941 720.331 729.460 738.423 747.074 756.486 767.395 777977
710.386 720.406 729.542 738.446 747171 756.531 767.458 778.052
710.428 720.534 730.006 738.640 747.451 756.711 767.979 778.410
710.584 720.673 730.148 738.979 747.804 756.936 768.222 778.978
710.700 720.996 730.216 738.999 747.845 757.160 768.370 779.254
710.806 721.022 730.364 739.192 747.900 757.257 768.553 779.367
711.131 721.213 730.489 739.411 748.015 757.477 769.037 779.675
711.265 721.488 730.695 739.504 748.069 757.642 769.211 779.910
711.432 721.729 730.772 739.608 748.174 757.944 769.277 780.100
711.680 721.822 730.956 739.697 748.468 758.293 769.480 780.281
711.717 722.251 731.030 739.819 748.592 758.441 769.825 780.399
712143 722.421 731107 739.926 748.770 758.504 769.900 780.445
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780.575 800.079 815.912 839.946 865.723 889.676 920.187 959.857
780.728 800.699 815.975 840.990 866.391 889.730 920.335 957.119
780.925 800.798 816.282 841.780 867.082 889.807 920.631 957.456
781.242 801.335 816.377 841.998 868.522 889.880 921.264 958.674
781.347 801.876 816.471 842.467 868.878 890.201 921.952 959.941
782.254 801.936 817.042 842.364 869.384 890.384 922.472 961.322
782.501 802.297 817.546 844.358 869.905 890.511 924.321 963.018
782.969 802.312 818.005 844.465 870.213 890.714 924.562 964.279
783.017 802.790 818.056 844.577 870.770 890.829 924.933 965.720
783.415 803.205 818.202 845.693 870.884 891.246 925.283 966.938
783.695 803.661 818.512 845.764 871.509 892.317 925.423 967.349
783.815 803.987 818.786 844.787 871.768 892.881 925.555 967.915
784.075 804.216 819.025 844.889 872.418 893.088 925.995 968.856
784.595 804.737 819.106 845.194 872.500 893.959 926.682 969.311
784.805 805.050 820.349 845.881 872.949 894.015 926.893 969.400
785.351 805.455 820.679 846.359 873.223 894.619 927.064 969.678
785.665 805.624 821.330 846.515 873.293 894.798 927163 971.521
785.910 805.893 821.908 846.617 873.610 895.959 927.380 971.726
786.285 805.983 822.020 846.715 873.933 896.714 927.502 974.370
786.414 806.601 822.290 847.009 874.014 896.904 927.718 976.152
787.365 807.126 823.365 847.871 874.214 897.889 928.383 976.554
787.545 807.706 823.578 848.460 874.704 898.516 928.837 979.239
788.695 808.477 823.760 848.608 874.787 898.951 928.928 980.348
789.590 808.644 823.877 849.616 874.840 900.327 929.245 980.847
790.030 808.738 824.075 850.929 875.061 900.373 929.987 980.969
790.054 808.880 824.293 851.229 876.516 900.498 930.128 982.566
790.272 809.102 824.689 851.690 876.752 901.624 931.466 982.895
790.360 809.168 825.403 852.037 877.051 901.756 931.718 982.716
790.418 809.485 826.290 852.225 877.533 902.233 931.867 983.907
791.313 809.693 826.397 852.295 877.710 903.173 933.161 984.096
792.270 810.023 826.526 852.388 877.861 903.550 933.864 985.615
792.348 810.430 827.328 852.635 878.037 904.358 934.599 986.999
793.144 810.853 827.424 852.811 878.480 905.586 936.315 988.219
793.320 811.008 830.372 853.360 878.958 906.832 936.424 991.070
793.591 811.064 831.745 853.570 879.021 908.079 938.296 993.403
793.739 811.291 831.973 854.170 879.492 908.297 938.992 994.163
794.095 811.505 832.392 854.627 879.580 908.486 939.102 998.002
794.251 811.621 832.719 855.221 879.634 908.840 939.341 999.055
794.295 811.656 833.042 855.407 879.682 909.606 940.387 1001.744
795.040 811.841 833.478 855.581 879.965 910.436 941.119 1004.046
795.348 811.942 833.805 855.846 880.483 911.570 942.985 1004.938
795.704 812.102 834.954 855.992 880.774 911.882 943.243 1011.521
795.855 812.357 835.030 856.067 881.685 911.944 944.489 1019.188
796.055 812.497 835.109 856.165 882.203 911.987 945.120 1023.798
796.348 812.609 835.425 856.736 883.172 912.896 947.369 1026.137
796.744 812.729 835.536 857.492 884.112 913.070 947.641 1038.197
796.878 812.915 835.731 858.402 884.628 913.284 948.684 1049.168
797.022 813.048 835.903 858.526 886.608 913.645 950.670 1051.022
798.028 813.077 836.016 859.109 886.804 915.852 951.177 1060.879
798.128 813.375 836.417 859.239 887.201 916.083 951.388 1072.558
798.196 813.422 836.689 859.470 887.533 916.364 951.562 1072.897
798.365 813.926 837.175 860.004 887.662 917.207 952.544 1075.395
798.426 814.259 837.538 860.600 887.608 917.336 952.952

798.589 814.414 837.912 862.376 887.771 917.930 954.884

798.659 814.762 838.116 862.515 887.860 918.058 955.365

798.754 814.810 838.694 862.903 888.207 918.538 956.156

799.164 815.302 839.113 863.339 888.434 919.028 956.247

799.720 815.788 839.828 863.660 888.619 919.960 956.737
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Puc. 1. YyacTku cnekTpa IBC-25 B anana3soHe: a — 382-403 HwM, 6 — 402-423 Hm
Fig. 1. DVS-25 spectrum region in the range of: a — 382-403 nm, 6 — 402-423 nm

npw akcnoaunumm 10-20 ¢, a B agnanasoHax 320-360 n
1000-1080 Hm — npm akcno3uuum 100 c. B 6a3y nuHuin
H 1 H, BOLINM NHMM C COOTHOLIEHNEM CUrHan/lym
(c/w) 6onee 5. CNNCOK 3TUX NMHUIA NPUBEAEH B Tabnu-
ue. TunoBble y4acTKu CNeKkTpa, PErMcTpupyemMble Ha
ogHom u3 N3C MOPC-6 npeacTtaBneHbl Ha puc. 1. Ha
puc. 2 NnoKkazaHo COOTHOLUEHWE MOTHOCTEN NMIMHWIA Ta-
sopaspaaHbix namn OBC-25 (H, n H) n 1T-3 ( Fe-Ne).

N | 1 1 L 1 f |
160 4 —e— Fe-Ne
[, *— DVS-25

3&3 f-éO G(IJG ?.’r-‘O 8-;0 9%0 10|33
Onuua BOnHE (NM)

Puc. 2. KonmyecTBo cnekTpanbHbiX IMHUA N NCTOYHMKA
cBeTa Ans pasfivyHbIX AJUH BOSH (Y4epHbir — JINK
Fe-Ne, kpacHsbili — BC-25). OpHa To4ka CooT-
BeTCTBYeT Amana3oHy 20 HM

Fig. 2. The number of spectral lines N of the light source
for the different wavelengths (black — LPK Fe-Ne,
red — DVC-25). One point corresponds to the range
of 20 nm

Cnoco0Obl KanMOPOBKK U cOCTaBNEeHne
0a3bl AIMHUNA

Ha nepBom aTtane kannbpoBKM LLKan CNEKTPOB
[OBC-25 nprMeHeHbl 6a3bl cnekTparsnbHbIX TMHUA H 1
H, (anana3soH 339.484-872.418 HM) n aTriac cnekTpos
namnbl J1T-3 (Fe-Ne), T.e ncnonb3oBanu paHee oTka-
nnbpoBaHHble WKanbl B AnanasoHe 339-872 Hm. lNMo-

112

crie nepekannMbpoBKM CNEKTPOB Mo NuHMaM H n H, B
OaHHOM anana3oHe 6a3y NononHANM cnabdbbIMu NMNHN-
AMu H,. B cnekTpanbHoM AnanasoHe Bblle 872 HM
6a3y nuHWi H, nononHanm noctenexHHo, no Mepe ka-
NMBPOBKM HOBLIX Y4aCTKOB CMEKTpa, Cnocobom «caBu-
ra wKkarnbi», a TakXke npv nomoLyyn arnaca CrekTpoB
PGS-2 no nuHuam Fe, Ne, Ar n Hg. Cnocob «casu-
ra LKarbl» 3aKno4aeTcs B CneayoLwem: C MOMOLLbIO
nnmba NoBoOpoTa peLLeTKM HOBbIM Kanmbpyembin yya-
CTOK cnekTpa Ha ogHom u3 M3C cuctembl permctpa-
UMK yCTaHaBNMBamnm Tak, YTobbl OH MMer Ha KOpoT-
KOBOJTHOBOW MOMOBUHE CreKkTpa u3BecTHble NMHun H
n H,, Ha Opyroi NoNoBUHe CrNeKTpa — He BHECEHHbIe
B 6asy nuHum H,. Kannbpys 6onee KOpOTKOBOJSIHO-
BbI yyacTok cnektpa OBC-25 no n3BeCcTHbIM NMHK-
AM H n H, (Mpy npakTM4eckn oarHakoBOM 3Ha4YeHUM
avcnepcum cnektporpadga PGS-2 Ha nonHoM yvacTke
cnekTtpa ogHoro M3C), Mbl nony4yaem BO BTOPON Ya-
CTK cnekTpa 6rn3Kyto K NPaBUIIbHOM CNeKTPanbHyH
wkany. Hag cnekTpanbHbIMU IMHUSIMU BTOPOM 4YacTu
CrekTpa HeT METOK JIMHUI H, NockornbKy uX eLle HeT B
6a3e gaHHbIX NporpaMmel. Janee, ¢ nomoLLbio cnpa-
BOYHUMKaA [8] Mbl, HameTuB 3-4 spKue NUHUKU BO BTO-
poW NONOBWMHE CNEKTPa, ANA KaXXA0W U3 3TUX NIUHURA
Bblbpaem 6n13Kyto ANvHY BOMHbI, BHOCMM ee B 6asy
nuHUn H, n npouieaypon KannbpoBKu MOMHON LWKanbl
atoro M3C yTo4HsieEM 3HA4YeHMe ANWHbI BOMHbI (Mo
cnpaBoYHUKY [8]) AN BbIGpaHHOW rpynnbl APKUX Nn-
Hu. CnepyeT OTMETUTD, YTO B AMana3soHe 872-1000
HM, COrnacHO cnpaBOYHbIM AaHHbIM, €CTb BCEro 5
NHUIA H, HO OHW He BbInKn 3aperncTpupoBaHbl HamMu
C NPUMEHSIEMbIM CMEKTPOMETPOM, NOSTOMY BENOCH
TOSIbKO YTOMHEHWE NUHWIA H,. MeToamnka kannbpos-
K OT 872 HM 1 nononHeHne 6asbl NMNHUA NNNIOCTPU-
pytoT puc. 3 n 4. lanee B 6a3y BHOCMININ 3HAYEHMUS
BCEX JIMHWI Ha fJAaHHOM y4acTke, ¢/l KoTopbix bonee
5 (puc. 4). Takum obpasom ocyLLeCTBNSANM TWaTenb-
Hyt0 Kanubposky wkansel cnektpos OBC-25 no anu-
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Fig. 4. DVS-25 spectrumregioninthe range of 864-880 nm
with a full base of lines in the database of Hand H,

Hbl BONHbI 1080 HM 1 nocTeneHHoe nononHeHue 6a3bl
CMeKTpanbHbIX NMHUA H,.

[nsa npucBoeHus 3Ha4YeHUs ANUHbI BOMHbI He-
W3BECTHOWN NNUHUWN CNEKTPa N3 JaHHbIX CNPaBOYHU-
Ka [8] Mbl uCkanu 3Ha4YeHne AMNnHbI BOMHbI C TOYHO-
cTbto ~0.05 Hm. [Npun aTom B AnanasoHe 0.1 HM MOXeT
ObITb HECKONBKO CNEKTPanbHbIX IMHNA, NPUYEM He-
KOTOpble 13 KOTOPbIX ABNATCHA pacyeTHbIMU. Ecnu
3HayYeHne OJIMHbI BOSHbI KHOBOWY» JIMHWUU BHECEHO B
©asy NMHUIA HEBEPHO, HAYNHAET UCKaXKaTbCA Kanu-
OpoBKa LKanbl, YTO onpeaenseTcs no CMeLLeHuIo
METOK APYrUX NMMHUIA OTHOCUTESBbHO «MUKOBY» JIMHUN
Ha AaHHOM yyacTke cnekTpa. B Takux cny4asx npo-
BOAWIMM YTOYHEHME KanMbpoBKM Ha y4acTke cnekTpa
BOMN3N «HEMU3BECTHOM» NUHUN MO BNU3KUM NIUHK-
M (penepHble NMHMK B nognporpaMmme kanvbpos-
KW LWKanbl), 3Ha4eHns ANWH BOJTH KOTOPbIX HE UCKa-
XatoT kannbposky. lNporpamma BegeT kanmbpoBky
Nno LeHTpaM TSKECTU ITUX NIMHWUA (T.e. LeHTpY TH-
XeCTU NNHWUM NpUcBanBaeTCs ANMHAa BOMHbI NINHUN,
BblIbpaHHOW B KavyecTBe penepHon). [porpamma
onpeaenseT LeHTP THKECTU KHEU3BECTHOMY NUHUN
C TOYHOCTbIO 40 TPETbero 3Haka nocrne 3ansaTon (B

WNHTEHCHBHOCTE

o
=1
i=1
(=]

;
=

OnMHA BOAHB (HM)

Puc. 5. YuacTok cnekTtpa [BC-25 B gnanasoHe 886.5-
889 HM. PacueT ueHTpa TaXeCTu MMHUK, Ha KOTO-
PO CTOUT Kypcop

Fig. 5. DVS-25 spectrum region in the range of 886.5-889
nm. The calculation of the peak gravity center is for
the line on which the cursor is positioned

L " 1 " 1 —l " L N L . L N L N L . L

24500 -

WnTeHcuBHOCTS
=
[=]
[=]
(=]
1
o

3500 - ] 3

R o M

— T T T T T
BB7,18 BB7.25 BBY 32 BBY 39 BET46 88753 B8TG0 88767 88774 88761

AnwHa BonHe! (HM)

Puc. 6. YuacTtok cnekTtpa BC-25 B anana3oHe 887.18-
887.81 HM. LieHTp TaxecTn nccnegyemom aMHnum
cocTtaBnseTt 887.61 Hm

Fig. 6. DVS-25 spectrumregionin the range of 887.18-887.81
nm. The gravity center of the tested line is 887.61nm

HM). 118 nony4YeHHOro 3Ha4YeHUs ANUHbI BOSHbI LIEH-
Tpa TSHXKeCTu onpeaensieMon fIMHUM U3 CNPaBOYHU-
Ka [8] BbibMpaeTca Hanbornee 6nunskasa NnuHUsA. JTa
MeToAmKa KanmbpoBKu onncaHa u npuMeHsanach B
[9]. B ananasoHe 320-339 HM perncTpmpyroTca ToSb-
ko crnabble nNuHUM H, Ha hoHe HenpepbIBHOMO Crek-
Tpa. BHeceHne B 6a3y gaHHbIX CNeKTparbHbIX K-
HUI H, HaunHalTCA OT OTKanMbpoBaHHOIO y4acTka
¢ nuHnamu H n H, ot 339 HM B KOPOTKOBOJTHOBY!1O
YacTb cnekTpa (A0 ANUHbI BOMHbLI 320 HM) onucaH-
HbIM BbILLE CMOCOBOM.

OueBunaHo, 4TO NPOBNemMbl MOTYT BO3HMKATb TOr-
Aa, Korga Mbl AOJDKHbI MPUCBOWTL AJIMHY BOSHbI TAKOW
NIMHUW CNEKTPA, B KOTOPOW COBMagatoT ABe nnv bonee
HepaspeLLMMbIX Ha HaLeM crnekTpomeTpe nNuHnin. Ha-
npumep, TMMOBOW CryYaw n3obpaxeH Ha puc. 5 u puc.
6. MNMocne paccTaHOBKM 4 penepoB Ha NMHUSX C U3-
BECTHOW AJIMHON BOMHbI (pyc. 5) 1 npoBegeHns npo-
ueaypbl KanubpoBKM (MONIMHOMOM TPETbeW CTENEHN),
LEHTP TSHKECTU «MATON» NIMHUN UMEET ANMNHY BOJHbI
887.611 Hm (cM. puc. 6). B cnpasoyHuke [8] umeeTcs Tpu
ONN3KNX 3Ha4YeHUs ANUHbI BoNHbI: 887.5948, 887.6082
1 887.616 HM. VNHTEHCUBHOCTM CNEKTpanbHbIX IMHWI
HaM Hen3BeCTHbI. Ha puc. 7 nsobpakeH y4acTok crek-
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Fig. 7. DVS-25 spectrumregionin the range of 886.7-888.4
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Puc. 8. Yyactok cnektpa IBC-25 B ananasoxe 552.9-554.3
HM C HepaspeLueHHbIMW TuHnaAMK H, (553.729 Hm)
1 H (553.747Hm)

Fig. 8. DVS-25 spectrum region in the range of 552.9-
554.3 nm and unresolved lines of H, (553.729 nm)
and H (553.747 nm)

Tpa OBC-25, 3apernctpupoBaHHbin Ha Pypbe-cnek-

TpomeTpe', rae paspeLleHbl NuHun 887.5942 1 887.615

HM (JlnHna 887.6082 HM He BUaHa: ee paspeLlmnTb He

yaanock. Ckopee Bcero, ee MHTEHCMBHOCTbL Marna no

CpaBHeHMIO ¢ NHuen 887.616 HM). LleHTpy TsecTn

“cymmapHoi” nnHumn Hanbonee 6nmMska NMHUS U3 cnpa-
BOYHMKa 887.616 HM. Mbl BHECIN B KOKOHYATENbHYHO
6asy nuHU» H,, BCE TP NIMHAM (3TO HE OTPaXKEHO Ha
pwvc. 5 v puc. 6) 1, 04eBNAHO, YTO NPY KanMbpOBKe LLKa-
nbl cnektpoMeTpoB ¢ ancnepcuei 0.6-1.0 HM/MM He
cnegyet NOnNb30BaTbCA TakUMU NMHUAMK. [pn kanu-
6poBke cnektporpadom ¢ gucnepcuen (0.1-0.4) Hwm/

MM MOXHO MOSb30BaTbLCSA OAHOM U3 3TUX JIMHWIA, ECIN

3TW NUHWM paspeLueHbl. UamepeHnns cnektpa ABC-25

Ha Pypbe-cnekTpoMeTpe Oblnn NPOBEAEHbI C LENBIO

YTOYHWUTb TAKOrO POAA «KOH(PIMKTHBIE» CUTYaLMM NpU

cocTtaBneHun 6asbl NMHWIA, NPU NPOBEPKE 3HAYEHWN,

BHOCUMbIX 13 cripaBoYHMKa [8] AaHHbIX B 6a3y nuHWM,

1  Cnektp OBC-25 nonyuyeH K. H. bongbipeBbim
(MHcTuTyT cnekTpockonun PAH) Ha ®ypbe-
CNeKTpoOMeETpe BbICOKOro paspewenus IFS 125HR
dupmbl Bruker
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Puc. 9. Yuactok cnektpa JBC-25 B ananasoHe 553.3-553.9,
NoJly4YeHHbIN Ha Pypbe —CNEKTPOMETPE, C pa3pe-
LIEHHLIMU NIHUAMM H,, (553.729 M) 1 H (553.747 Hm)

Fig. 9. DVS-25 spectrumregionin the range 0of 553.3-553.9
nm and resolved lines of H, (553.729 nm) and H
(553.747 nm) obtained with the Fourier-spectrometer

N «BO3MOXXHOWY» pernctpaumun MHUN, He BoLeaLWwnx
B CMpaBOYHUK [8].

CnenyeT OTMETUTb, YTO B pa3paboTaHHOM Hamu
aTtnace cnekTtpoB [1BC-25 Ha gnana3oH 320-1100 Hm
CyLLEeCTBYET NOpsiAKa ABYX COTEH NTMHWIA, rAe Ha OOHY
nunHuio B cnekTpe ABC-25, nony4eHHOM Ha cnekTpo-
rpagoe NIrC-2, npuxogutcsa 6onee yem ogHa meTka nu-
HUM H n H,. Ha puc. 8 npuBeaeHa Takas nuHus ¢ MeTka-
Mun H, 553.729 Hm 1 H 553.747 im. Ha ®ypbe-cnektpe
(cm. puc. 9) aTn aBe NNHMM paspeLLEHb!.

3akniovyeHune

CospaH atnac cnekTtpa namnsl IBC-25 B gnana-
30He 320-1100 Hm. B 6a3y cnekTparnbHbIX MMHWUA 45S
AnanasoHa 320-1080 HM BHeceHo 2962 nuHuint H n H,.
Mony4eHHbI aTrnac MOXeT ObITb NErko UCMONb30BaH
AN kKannbpoBKKM CNEKTParbHON LKarbl C APYrMMN 3Ha-
YyeHusaAMU gucnepcun cnektporpadgos. OTMETUM, Y4TO
6onbLuoe Yncno nuHun OBC-25 no3sonsioT, Npu uc-
Nofnb30BaHMN MUHU-CNEKTPOMETPOB [3] CO cpeaHen
avcnepcuen (2.0-3.0 HM/MM), 3MepSATb ANVHY BOJHbI
nasepHbIX AMOJ0B € TOHYHOCTLIO He Xyxe 0.001 Hm npwm
KannbpoBKe y4yacTKa LKarnbl CekTpa ¢ NOMOLLbO 13-
nyyenusa namnsl ABC-25, 1 ncnonb3ys MeToauky, na-
NOXeHHy1o B [9] n B AaHHON CTaTbe.
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