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SPECTROPHOTOMETRIC STANDARDS 8™-10™.
ILTHE EQUATORIAL ZONA FROM 0" TO 12",

Abstract. This article is the second paper from cycle of notices, which devoted of the creation of
spectrophotometric standards of intermediate brightness. In paper the absolute energy distribution in visual region of
spectra for 12 B-A-stars 8™-10™ were present. The standards such brightness is necessary first of all for calibration of
the spectral observations on the big telescopes. The investigated stars-standards are located along the celestial
equator (8 = +3°) in the range of right ascensions from 0" to 12". Observations were made on the telescopes of AZT-8
and Zeiss-600 with the help of a diffraction spectrograph with toroidal grating. The receiver of radiation was served
CCD-camera ATIC 490EX. Equipment, observation methods, reductions and computations detailed described in our
first paper. The distribution of energy was studied in the range of 345aM - 665nm, the spectral resolution of the data
is 5nm, the relative standard error of the received data - from 2 to 6%. The reliability of the results is assessed by
comparing the calculated and directly observed star magnitudes of the investigated stars in the UBV-system.
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Introduction. In spectrophotometric observations of celestial bodies, stars with good known energy
distribution in their spectrums serve as standards. As a rule, these are non- variable stars of early spectral
classes. Their spectrums have long areas, some free of strong spectral lines. These areas suitable are used
to standardize of the spectra of investigated objects and calibrate equipment. In present time the out-
atmospheric distribution of energy in the visible region of the spectrum has been studied for about one and
a half thousand stars. Almost all of them are brighter than 6 magnitude and only a third of them belong to
the early spectral classes. In the publications there are about a hundred 7™- 8™-standards stars [1-3] and
only a few dozen of the weaker stars with known energy distribution [4]. But standards should be as large
as possible, as the productiveness of observations and accuracy of the measuring data depends on them
quantity.

Naturally the observations on large telescopes require weaker standards. A brief overview of the
works on the investigation of energy distribution in the spectra of stars is given in our article [5]. In the
same paper also a substantiated relevance research of energy distribution in the spectrums of stars of
intermediate brightness (8™-10™). It is well known that the creation of spectrophotometric standards
belongs to the class of "eternal" tasks, as over time more weak standards are required, more accurate, with
higher spectral resolution and covering an ever wider interval Spectrum. In addition, the more standards,
the higher the performance and accuracy of observations. This work is the second in a series of works
devoted to the creation of spectrophotometric standards of intermediate brilliance. In this article for
12 stars-standards 8™ -10™ the distribution of energy in the visual spectrum given. The stars-standards are
located near the equator (£3 degrees) and evenly on direct ascent in the zone from Oh to 12h.

Observations was carry out with the CCD-spectrograph, which specifically for absolute
measurements was manufactured. The spectrum have registering by the CCD-camera ATIC 490EX. The
spectrograph had installing either on the 70-centimetre AZT-8 (D:F-1:16) or on the 60-cm "Zeiss-600"
(1:12) located on the Kamenskoe Plateau (height = 1350m). Five stars from the catalogue [5] served as
primary standards. A full list of primary standards and their main characteristics are available in our article
[5]. The observations were carried out by differential method of equal heights. This allowed used the
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average value of the coefficient of the transparency of atmosphere for the place of observations in the
reductions. Each star was observed 6 to 12 times.

Table 1 - List of explored stars and their main characteristics

No. HD (BD) 02000 82000 \ B-V Sp

1 1112 00" 15™ 27.3% -03°39' 15" 9.11™ -0.06™ B9V
2 12021 01 57 56.1 -02 05 58 8.85 -0.06 B8V
3 18571 02 5916.8 01 14 40 8.63 +0.03 A0V
4 24520 03 54 07.0 021102 8.62 +0.09 A0V
5 28190 04 27 03.5 041651 9.04 +0.08 BV
6 289997 051007.8 -00 16 58 9.96 +0.06 B9V
7 42334 06 10 08.7 0042 36 9.31 +0.03 BSIII
8 50087 06 51 40.6 0019 36 9.08 +0.04 B&III
9 63367 0748 44.4 01 5621 9.05 +0.01 B9V
10 BD+01 2119 08 32 43.6 00 53 49 10.13 -0.07 A0

11 86027 09 55 59.6 0247 55 8.37 -0.02 A0V
12 97917 1115483 -02 17 58 8.90 -0.11 B8IV
13%* 23009 03 41 38.1 -00 09 49 8.64 0.21 A2111

*- primary standard

Unfortunately, more than a third of the observational data were throw away, mainly due to the low
and unstable transparency of the earth's atmosphere. Due to the rapid growth of Almaty and global climate
change, the number of photometric nights on the Kamenskoe Plateau has decreased significantly in recent
years. The transparency of the atmosphere as a whole has decreased, and the brightness of the sky has
greatly increased. The resulting spectra were processed in the MaxImDL-6 package. The process of
processing frames is detailed in the work [5].

Numerical reductions was made according to the formula:

E«(A) = Ex(X) -[I+(}) / Ist(A)]- [Ats/ Ate]xpav(X) ™M, (1)

where the E« and Est are the outside atmospheric values of the spectral density of the energy illuminance
created by the star and the standard; I+ and Ist - amount of counts in CCD-camera from star and standard
in the Snm intervals; Aty and At - the duration of exposures to the standard and the star; P,,- the average
coefficient transparency of earth atmosphere; Mst = Mst - M= - the difference of air masses between the
standard and the star.

Due to the relative proximity of the software stars and the standards, the difference of air masses for
the absolute majority of observations did not exceed 0.05. The difference of time between star
observations and standards was usually less than half an hour, but sometimes reached an hour.

The processing of frames of the stellar spectra was carried out by standard means. At first frame was
cleaned from hot pixels, then was calibrated and, finally, subtracted background.

At numerical reductions for primary standards was used values of monochromatic illuminations and
counts for the quasi-continuous spectrum. The values of illuminations in the spectral lines region were
obtained in advance through graphic interpolation. The counts in regions of the hydrogen lines on obtained
registrogrammes were also interpolated. This procedure could be performed by numerical method using a
computer, presenting the interpolation curve as a polynomial. However, we used the "manual" method.
The treated registrogrammes we printed out and then the printouts interpolated in region of hydrogen
lines. The interpolated values of counts were entered into the computer. This "hybrid" method is longer
and somewhat is archaic. However, compared to purely computer, it is more reliable. The pixels of CCD-
camera in advance was broken down into 50-angstrom intervals. The hydrogen line HP served as
reference point of wavelength on registrogrammes. Spectrograph operate in the range of 340nm to 670nm
The region of registration of radiation in our case is determined by the spectral sensitivity and size of the
CCD-matrix.

The results of observations of twelve stars - spectrophotometric standards of intermediate brilliance
are presented in Table 2. Unfortunately, the CCD camera used does not allow to register the radiation
shorter than 345m. For some stars, we decided to extrapolate the energy distribution curves by one or two
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points in the red region of spectrum - up to 6700A. As the extrapolation interval is small, she was quite
confident. Extrapolated values in the table are marked with an asterisk.

Table 2 - Extra-atmospheric energy distribution in the spectrums of the stars studied.
Units - "watt/m*m" - 10”7, wavelength - in angstroms.

No. 1 2 3 4 5 6 7 8 9
HD (BD) 001112 012021 018571 024520 028190 289997 | 042334 050087 063367
3475 87 170 102 71 53 39 76 73 100
3525 87 166 94 78 54 39 76 73 97
3575 85 159 98 81 60 39 78 70 93
3625 85 162 96 82 59 38 79 78 92
3675 85 158 105 84 59 39 77 81 98
3725 96 164 110 90 68 43 76 88 101
3775 109 183 153 117 94 50 88 110 118
3825 133 216 194 159 123 59 104 131 151
3875 165 256 237 196 152 69 121 153 172
3925 168 262 269 237 172 71 123 157 180
3975 188 288 292 263 182 76 137 175 206
4025 197 300 309 293 200 82 142 178 215
4075 178 273 285 266 180 77 131 164 197
4125 170 255 272 249 169 74 126 152 191
4175 175 258 275 263 183 76 130 158 196
4225 173 256 269 263 177 72 126 151 189
4275 162 238 251 245 165 69 117 146 176
4325 143 214 227 206 140 61 107 132 158
4375 143 210 225 201 141 62 106 129 161
4425 147 213 228 217 151 64 109 134 169
4475 144 207 220 221 149 62 105 129 164
4525 141 200 215 216 145 61 102 126 158
4575 136 195 208 208 141 59 99 121 152
4625 135 191 204 205 137 58 95 118 147
4675 131 184 200 200 134 56 94 118 144
4725 125 176 190 193 130 54 91 114 137
4775 118 167 183 182 126 52 86 108 127
4825 107 151 170 160 110 46 77 98 114
4875 102 143 163 144 100 44 74 93 112
4925 108 149 169 156 111 46 77 98 119
4975 109 150 168 165 114 46 79 98 120
5025 106 145 163 165 110 45 76 97 115
5075 104 143 158 163 109 44 74 93 114
5125 102 138 157 158 108 43 72 91 110
5175 98 135 152 155 106 42 71 90 108
5225 96 130 148 151 102 41 70 89 106
5275 92 125 143 147 100 40 68 87 100
5325 90 122 139 141 96 39 65 83 98
5375 88 119 138 139 97 38 64 82 96
5425 86 115 134 137 94 38 63 81 94
5475 85 113 131 135 91 37 61 78 92
5525 83 109 126 131 90 37 59 76 89
5575 80 107 126 131 89 35 60 77 88
5625 79 106 123 128 84 34 58 75 85
5675 71 103 119 123 82 33 55 72 82
5725 75 99 117 120 84 33 54 71 81
5775 73 96 114 117 79 31 52 69 79
5825 71 93 111 114 76 30 50 67 76
5875 70 92 109 114 76 29 49 64 75
5925 68 89 106 110 74 29 49 64 74
5975 67 87 102 106 72 29 47 63 73
6025 65 86 101 104 71 28 47 62 72
6075 63 81 98 101 69 27 47 62 70
6125 62 80 98 100 68 27 46 60 69

— g4 ——
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No. 1 2 3 4 5 6 7 8 9

6175 60 79 95 98 68 27 43 58 67
6225 58 75 93 96 64 25 42 56 65
6275 56 73 89 94 62 24 41 54 62
6325 55 72 88 90 61 24 41 54 62
6375 55 69 86 89 60 24 40 53 61
6425 53 67 84 88 60 23 39 52 58
6475 52 65 81 84 58 22 38 52 57
6525 47 61 76 76 51 21 36 50 52
6575 45 59 75 71 49 21 34 48 51

6625 48 62 82 *80 *55 *22 *37 *50 *54
6675 *47 *60 80 *79 *54 *21 *36 *50 *53

Table 2, continued

No. 10 11 12 13 No. 10 11 12 13
HD (BD) | +012119 | 086027 | 097917 | 023009 | HD (BD) | +012119 | 086027 | 097917 | 023009
3475 28 187 159 75 5125 45 191 122 146
3525 31 166 165 76 5175 45 189 119 142
3575 30 165 157 77 5225 44 186 119 139
3625 33 169 159 78 5275 42 175 112 137
3675 34 174 152 79 5325 41 171 107 133
3725 33 191 152 84 5375 40 166 106 132
3775 38 217 168 112 5425 40 165 104 130
3825 58 275 202 142 5475 39 159 101 128
3875 70 320 236 159 5525 39 155 98 125
3925 68 329 237 174 5575 37 154 94 123
3975 79 369 249 133 5625 36 150 91 121
4025 84 396 263 239 5675 35 143 87 119
4075 77 363 239 196 5725 34 139 86 116
4125 74 340 230 171 5775 33 133 83 115
4175 77 355 232 220 5825 32 132 81 112
4225 76 340 227 217 5875 33 129 78 110
4275 70 323 217 209 5925 32 127 76 108
4325 63 287 195 144 5975 32 123 74 105
4375 63 284 190 182 6025 31 121 72 103
4425 67 299 193 194 6075 30 118 69 101
4475 66 288 187 192 6125 29 115 68 100
4525 64 281 182 188 6175 29 113 67 98
4575 62 271 176 183 6225 28 110 64 97
4625 60 264 168 180 6275 26 107 63 95
4675 59 257 164 177 6325 27 103 60 93
4725 56 244 154 172 6375 26 103 58 92
4775 52 230 147 168 6425 25 96 56 90
4825 46 205 134 146 6475 25 95 55 88
4875 43 195 129 112 6525 22 87 51 82
4925 47 207 133 154 6575 22 84 49 68
4975 49 209 132 154 6625 *23 88 53 85
5025 47 201 127 152 6675 *22 *86 51 83
5075 47 199 124 149

*- interpolated and extrapolated values.
Wavelengths belong to the centers of averaging intervals.

Comparison with photometry. Since the spectral distribution of energy for the studied stars was
obtained for the first time, it is not possible to estimate the external convergence of the data obtained by
comparison. We can only assess the internal convergence of data by calculating, for example, a relative
average error. The average value of these errors for ultraviolet (345nm - 400nm) and visible (405nm -
665nm) areas of the spectrum is between 6% and 2%. Here the sensitivity of the matrix is smaller and the
transparency is lower.
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A rough estimate of our results can obtained by oblique means - comparing the observed stellar
values for the studied stars with calculated values out of energy distributions. The calculated discrepancies
give, albeit roughly, a picture about of the reliability of our data and allow us to discard the obviously
erroneous values of energy distributions. Wherein we are assume that a observed magnitudes and color-
indexes is true.

For comparison, we decided to use the UBV system. As mentioned above, for our stars not only the
spectral energy distribution, but also the photometric data in the band “U” absent. Therefore we were able
to assess resemblance only in B and V bands by calculating the stellar magnitude V and the color-index B-V.
The calculations of stellar magnitude V was made by a well-known formula:

Vcal = -2.5x 1ogZE(A)xS (A)xAX +const (2),

where Vcal is a calculated magnitude; E (A) - the monochromatic outside atmosphere illuminance; S (A) -
the response curve of the band of photometric system; Al - the spectral interval of the averaging;
The color-index (B-V)cal was calculated on the formula:

(B-V)cal =-2.5log [EE(A)xSg (M) / ZE(A)xSy (A)] + const 3)

The reaction curves of bands taken from the monograph V. Straizhys [10].

The numerical value of the constants depend from the zero-point of scale of stellar magnitudes, the
unit system used and the interval of averaging. Since the averaging interval for all wavelengths is the
same, it can be included in the value of constant. Then for all stars was calculated the differences:

0V = Vcal - Vobs, 4)
d(B-V) = (B-V)cal - (B-V)obs (5)

Their values are represented in table 3.

Table 3 - Calculated residuals for V and (B-V)

Ne HD (BD) Vobs Vcal 3V (B-V)obs (B-V)cal 5(B-V)
1 1112 9.11m 9.11m 0.00™ -0.06™ -0.02m 0.04™
2 12021 8.85 8.95 0.10 -0.06 -0.03 0.03
3 18571 8.63 8.63 0.00 0.03 -0.02 -0.05
4 24520 8.62 8.61 -0.01 0.09 0.06 -0.03
5 28190 9.04 9.03 -0.01 0.08 0.04 -0.04
6 289997 9.96 10.02 0.06 0.06 -0.01 -0.07
7 42334 9.31 9.47 0.16 0.03 -0.03 -0.06
8 50087 9.08 9.19 0.11 0.04 0.00 -0.04
9 63367 9.05 9.02 -0.03 0.01 -0.03 -0.04
10 +01 2119 10.13 9.95 -0.18 -0.07 0.02 0.09
11 86027 8.37 8.42 0.05 -0.02 -0.07 -0.05
12 97917 8.90 8.92 0.02 -0.11 -0.13 -0.02
13 Sec 2 8.64 8.67 0.03 0.21 0.21 0.00

Table 3 shows that residuals for some stars can reach more than 0.1™. Stars with such residuals should
not be used as standards. The dimmest star has maximum residuals which, apparently, indicates on the
instrumental of their origin. In general, the calculated values of the V are not show of systematic
differences with the observed ones, but our color-indexes B-V look a little blue. The residuals are
generally the same as for catalogs obtained by photovoltaic method, in which also have significant
differences. Each such case requires additional observations and analysis. The dependence of the obtained
residuals on the stellar magnitude and color-index are represented on figures 1 and 2.
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Figure 1 - The dependence of the residuals 3V on the stellar magnitude V
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Figure 2 - The dependence of the residuals 3(B-V) on the stellar magnitude V

In conclusion, I express my sincere gratitude to Bobryashova T.A. for her great help in conducting
observations and processing them.

The work was executed within program 05336383 "Development of space monitoring technologies
and forecasting of natural resources, man-made changes in the environment, creation of space technology
and ground space infrastructure, exploration of objects of near and near space”.

B. M. Tepemenko
«B.T". ®ecenkoB atbiHnarsl acTpodmsuka nHCTHTYTE EXKIIC, Anmmatsr, Kasakcran

8"-10" CIEKTPO®OTOMETPJIIK CTAHIAPTTAP
IL. 0" zen 12" DKBATOPJIBIK AIMAK

AHHOTanusi. byn »kocmapiaHraH Ke3eKTi KYMBICTBIH EKiHIII MaKajiachkl, CIEKTPO(OTOMETPIIIK apajbIK
JKapKbIpay CTaHIapTTapbiH KypyFa apHairad. 8™-10™ »yiapi3abIK mamagarsl 12 B-A sxysiasi3aap yiriH KeopiHepik
aliMaKTarFbl CIIEKTPJIEPIH/ETI abCONIOTTI SHEPIUSHBIH Tapalybl KOPCETiIreH. 3eprenred xyuasiaap 0" pen 12°
apanbIKTaFbkl Typa IIapbIKTayJa acllaH JKBaTOphlHAa Keuoey (0 = % 3°) opHamackaH. YJIKEH TelleCKomTapaa
JKYPTi3UIETIH )KYJIABI3 AP bIH CIIEKTPIIePIHeT] SHEPTUSHBIH Tapajlybl TYPAJIbl MAJIIMETTEp CHEKTPIIK OaKbuIayIap bl
CTaHAapTTayFa KaxeT. AOCONIOTTIK eJeysepi XKypri3y YIIiH, apHaibl AU(paKIHUanblK CIeKTporpad skacairaH,
coHblH keMerimeH A3T-8 xone Lleiicc-600 TemeckonrapbiMeH Oakpiiaynap opsiaaanael. Criekrporpad “ATIC 4907
3BA (3apsaranraH OaiaHeIc acmaObl ) — KaMepachbIMeH »kaOnpIkranrad. bi3miH OipiHIN >KYMBICBIMBI3NA ACIIAll,
OaKpUIay 9MICi JKOHE PEeNyKIHsIIay Typaibl MOJIMETTEp TONBIK CHIIATTaNFaH. DHEPrusHbIH Tapainysl 340-660 HM
alfMareIHIA 3ePTTENIl, aJbIHFaH MONIMETTEPAIH CIIEKTPIIK aXbIPaThUIBIMABUIBIFEL 5 HM, all aBIHFAH MOIIIMETTEPIiH
CaIIBICTBIpPMaJIbl OpTallla KBaApaTThIK KaTeniri 2-1eH 6%-ke aeiin. bakpuiaynap teH Ouikrikreri nuddepenimanipt
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oaicinen xyprisingi, Oyn Xep armocdepacbiHblH MOIIIpIiK KO3GGHUIMEHTIHIH OpTallia MOHIH PeIyKUUs Ke3iHje
OalikplIay/ibl OpbIHIAY YIUIH TaijanaHyra MyMKiHIgik Oepai. bakpuiay HoTmxkenepi kecre Typinge Oepinai. 3BA-
Kamepachl apKbUIbl XYJIJBI3AAp CIEKTIpiHIH KeH aiMakTarbl atMocdepazaH ThIC SHEPTUSHBIH Tapalybl Typajbl
MOJIIMETTEP/IiH aJFAIIKbl PET AJILIHFAHBIH aTall alTYBIMBI3 KXKeET.

Kynnpi3nap/ablH CIIEKTPIiHACT] SHEPTUSIHBIH Tapallybl Typalibl 0acKa aBTopJiap 3epTTereH MasimerTep oK. Ochl
ce0OenTi aNbIHFaH HOTIDKENEPHAiH CeHIMIUIri xaHama oxictieH — UBV kylieciHme 3epTTenreH KYJIABI3IapabIH
€CEITEeNreH JKoHe TiKeneld OaKpUIaHFaH >KYIIBI3ABIK IIaMallapblH CaJBICTBIPY apKbUIbl Oaramanabl. Kakerti
TYPaKTBUIBIKTap HETi3rl (OTOMETPHUSAJIBIK >XOHE CHEKTPO(OTOMETPIK cTaHaapTTapibiH Oipi - Bera OoiibiHma
ecenrreni. TYpaKTBUTAPABIH CaHIBIK MIaManapbl OipJiKTep jKyieciHe, HOJMIK HYKTEHIH KaOBUINaHFaH IIaMachIHA,
KYJIABI3NAPIBIH CIEKTPIICPIHACT] SHEPrUsAHBIH TapallyblHa OpTallajay apayibifbl MeH Bera yiuiH KaObUinaHFaH
KannOpoBKara OaimaHBICTEI. AWTHIN KeTepiik >karmail, KameHko ycTipTiHImeri aTMocdepaHBIH MOJIIPIIri KbUT
CaifblH HalIapiamn jkKoHe ailHbIManbl Ooubill Oapa kaTelp, Oakputaymap xyprizimai. Ockl cebenti OakbLIayIapablH
yiiTeH Oip Oesiri icke »xapamchi3 0oJabpl. bakpuiay MOmiMETTEpiHE ChIHM TYpPFbLIAH KapaylblH apKachIHAA
3epTTENreH KYJIABI3AAp YIUIH SHEPIUSHBIH Tapalybl (OTOSIEKTPIIK SMICIEH AJBIHFAH CHEKTPO(QOTOMETPHUSIIBIK
KaTaJlOrTapJblH  JIOJAIriMeH cajibIcThipbuiabl. Keneci skymbicta 12-meH 24 caraT aliMakTarbl OSKYIIbI3Iapra
OHCPIrUAHBIH Tapajlybl YCbIHbUIAABI.

Tyiiin ce3nep: xKyabI31ap, SHEPTUSAHBIH TapaIybl, CIEKTPOGOTOMETPIIIK CTaHIAPTTap.

B. M. Tepewmenko
ATOO «Actpodmnueckuit UactuTyT M @ecenkoBay, Anmmatsl, Kazaxcran

CIIEKTPO®OTOMETPUYECKHE CTAHJAPTBI 8™-10™.
II. JDKBATOPUAJILHASI 30HA OT 0" o 12",

AHHOTanusi. OTO BTOpas CTaThsi W3 HAMEUEHHOTO IMKJa PadOT, MOCBSIIEHHBIX CO3JAaHUIO CIEKTpodhOoTO-
METPHYECKUX CTaHAapTOB IMPOMEXYTOYHOro Oiiecka. B Heil npescTaBieHo aOCOIIOTHOE pacrpeeseHue SHEPriu B
BUIMMON oOnactu crekrpa it 12 B-A-3e3n 8™-10™. MccnemoBaHHBIE 3BE3/BI PACIIONOKEHBI BIOJE HEOSCHOTO
skBaropa (8 = + 3°) B mHTepBale IPAMBIX BOCXOxkacHHME oT 0" mo 12" JlaHHBIE O paclpeneNcHHd DHEPIHH B
CHEKTpax 3Be3]] NMPOMEXYTOYHOro Ojecka HEOOXOIMMBI, INPEXJIe BCEro, IS CTaHAAPTU3ALMU CIIEKTPAIBHBIX
HaOJII0ICHNH, IPOBOIMMBIX Ha KPYIHBIX Teneckonax. HaGmonenus BeimonHens! Ha Teneckonax A3T-8 u Leticc-600
C TOMOIIBIO IU(PAKIHUOHHOTO CIEKTporpada, CIENUaNbHO H3TOTOBIEHHOTO [UIi AOCOIIOTHBIX H3MEPEHHH.
Crekrporpad ocHameH I13C-kamepoit “ATIC 490”. TlogpoOHO ammapaTypa, METOIBl HAOMIOACHUN W peXyKIUi
ommcaHBl B TepBOM Hammeld pabote. Pacmpenmenenme sHeprum mccienoBaHo B uHTepBaie 340EM - 660HM,
CIIEKTPaJbHOE Pa3pelleHUE MOJIYYSHHBIX NaHHBIX COCTaBIsIeT SHM, OTHOCHTENbHAs CpeIHEKBaJApaTH4HAs OIIMOKa
MOJyYSHHBIX JAaHHBIX - OT 2 110 6%. Habmronenus BRIMOMHEHB! JU(QepeHInaTbHBIM METOAOM PaBHBIX BBICOT, UTO
IIO3BOJIMJIO UCIIOJIB30BaTh B PENYKIMAX CpelHee 3HaueHue Kod(pQUIMeHTa Ipo3pavHOCTH 3eMHOI aTMochepsl s
Mecrta HaOxroeHui. Pe3ynbraTel HaOMOAEHUI NpeacTaBiIeHbl B TaONUYHOM Bue. CTOUT OTMETHUTh, YTO JIAaHHBIE O
BHEATMOC(EPHOM DACIPEIENICHNH SHEPTUH B CTOJIb IIMPOKOM oOsacTu crekTpa 3Be3s ¢ nomoiibio [13C-kamepsl
MOJIy4€HbI BIIEPBBHIE.

JlaHHBIX IPYTUX aBTOPOB O PACIpeIeNICHNH SHEPTUH B CIIEKTPax MCCIIEA0BaHHbIX 3Be3/ HeT. [1o aToil npuunHe
JIOCTOBEPHOCTB IIOJIyYEHHBIX PE3yJbTAaTOB OLIEHEHA KOCBEHHBIM METOJOM - ITyTE€M CPaBHEHHs BBIYHMCICHHBIX W
HETOCPEICTBEHHO HaOMI0aeMbIX 3BE3/IHBIX BEIMUYMH MCCIEAOBaHHBIX 3Be3n B cucreme UBV. Heobxommumbie
KOHCTAaHTHl OBIIM BBIYKMCIEHBI N0 Bere - oqHOMY M3 OCHOBHBIX (DOTOMETPHUYECKHX M CIEKTPOPOTOMETPUIECKUX
cTaHAapToB. UnCIICHHBIE 3HAYEHWS KOHCTAHT 3aBHCAT OT CHCTEMbI €IWHUI], MPHHATOTO HYyJb-IIyHKTA 3BE3JHBIX
BEJIMYMH, HMHTEpBajla YCPEOHEHWs JUIl paclpeleleHUsl >HEprHMyM B CIEKTpax 3Be3] M MNpHHATOH ans Bern
kanuOpoBku. [loguepkHeM, 4To MPO3PaYHOCTH aTMOchepbl Ha KaMeHCKOM I1aTo, Iie MPOBOAMIINCE HAOIIOACHUS, C
KaXXIbIM TOJOM yXY[IIIaeTCsl U CTAaHOBUTCS Oosee m3mMeH4dnBoi. [1o 3Toi npuumHe Ooree TpeTH HabIroAeHUH OBLIO
BeIOpomieHo. brarogapss KpWUTHYECKOMY TOAXOAYy K JaHHBIM HAONIONEHWH paclpelesieHHe JHEPruu Ui
WCCJIEOBAaHHBIX 3BE3Jl MOJIYYEHO C TOYHOCTBIO, CPABHHUMOW C TOYHOCTBIO CIEKTPO(POTOMETPUYECKHX KAaTaJlOrOB,
MOJY4EHHBIX (DOTOINEKTPUUECKHUM MeToJoM. B cienyromieit pabote OyayT MpeacTaBieHbl pacipeieieHss SJHEPrun
IS 3B€3]1 B 30HE OT 12 110 24 yacos.
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