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SPECTROPHOTOMETRIC STANDARDS 8m-10m.
IL'THE EQUATORIAL ZONA FROM 0hTO 12h.

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 8m10mwere 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 (5 = +3°) in the range of right ascensions from Ohto 12h. 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 345Hm - 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 ofthe spectrum has been studied for about one and
a halfthousand 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 7m 8m-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 (8m10m). 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 8m-10mthe 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) a2000 82000 \Y B-V Sp

1 1112 00h 15m27.3s -03° 39 15" 9.11m -0.06m BaV
2 12021 01 57 %61 -0205 58 8.85 -0.06 BsV
3 18571 02 5916.8 01 1440 8.63 +0.03 A0V
4 24520 0354 07.0 02 11 02 8.62 +0.09 A0V
5 28190 0427035 04 1651 9.04 +0.08 BOV
6 289997 0510078 -00 16 58 9.96 +0.06 BOV
7 42334 06 1008.7 0042 36 931 +0.03 Bs Il
8 50087 06 51 40.6 00 1936 9.08 +0.04 Bslll
9 63367 0748 44.4 01521 9.05 +o0.01 BOV
10 BD+01 2119 08 3243.6 005349 1013 -0.07 A0

11 86027 09 55 59.6 024755 8.37 -0.02 A0V
12 97917 1 15483 -02 1758 890 -0.11 Bs IV
13* 23009 0341 381 -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 ofthe 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*(X) = Est(X) [b(I") / Ist(™)] [Atst/ At*]xpa(r)-AM M

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 1st - amount of counts in CCD-camera from star and standard
in the 5nm intervals; Ats and At* - the duration of exposures to the standard and the star; Pav- 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 ofthe 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/m2m" - 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 33 39 76 73 100
3525 87 166 A 78 A 39 76 73 97
3575 8 159 9% 8l 60 39 78 70 3
3625 8 162 9% 82 S 38 79 78 2
3675 8 158 105 84 St 39 77 8l 98
3725 9% 164 110 0 68 43 76 88 101
3775 109 183 153 117 % 0 88 110 118
3825 133 216 194 159 123 St 104 3 151
3875 165 256 237 196 152 69 il 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 7 131 164 197
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 9 &S] ”m 152
4625 135 191 204 205 137 58 % 118 147
4675 131 184 200 200 134 56 A 118 144
4725 125 176 190 193 130 4 a 114 137
4775 118 167 183 182 126 52 86 108 127
4825 107 151 170 160 110 46 7 98 114
4875 102 143 163 144 100 44 74 3 112
4925 108 149 169 156 m 46 77 98 119
4975 109 130 168 165 114 46 79 98 120
5025 106 145 163 165 110 45 76 97 115
5075 104 143 158 163 109 44 74 B3 114
5125 102 138 157 158 108 43 72 a 110
5175 9% 135 152 155 106 42 71 0 108
5225 9% 130 148 151 102 41 70 106
5275 92 125 143 147 100 40 68 87 100
5325 0 12 139 141 9% 39 65 83 98
5375 19 138 139 97 38 64 82 9%
5425 86 15 134 137 A 38 63 8l A
5475 8 13 131 135 a 37 61 78 2
5525 83 109 126 131 0 37 Y 76
5575 80 107 126 131 35 60 77 88
5625 79 106 123 128 84 A 8 75 8
5675 77 103 19 123 82 3 % 72 82
5725 75 9 117 120 84 3 A 71 1
5775 73 9% 114 117 79 3l 52 69 79
5825 71 3 m 114 76 30 0 67 76
5875 70 2 109 114 76 29 49 64 75
5925 68 106 110 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 8l 9% 101 69 27 47 62 70
6125 62 80 9% 100 68 27 46 60 69
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No. 1 2 3 4 5 6 7 8 9
6175 60 79 % 98 68 27 43 58 67
6225 58 Vi) B3 % 64 25 42 56 65
6275 56 73 39 A 62 24 1 54 62
6325 5 72 20 61 24 1 54 62
6375 5 69 86 60 24 40 53 61
6425 53 67 4 60 23 39 52 58
6475 52 65 8l 4 58 22 33 52 57
6525 47 61 76 76 51 2 36 50 52
6575 45 59 ) 71 49 2 A 48 51
6625 48 62 8 *80 *55 *22 *37 *50 *54
6675 *47 *60 80 *79 *54 21 *36 *50 *53

Table 2, continued
No. 10 n 12 13 No. 10 n 12 13
HD (BD) +012119 086027 097917 (023009 HD(BD) +012119 086027 097917 023009
3475 28 187 159 1) 5125 45 191 122 146
3525 3 166 165 76 5175 45 189 119 142
3575 30 165 157 7 5225 44 186 119 139
3625 3 169 159 78 5275 42 175 112 137
3675 A 174 152 79 5325 41 1 107 133
3725 3 191 152 A 5375 40 166 106 132
3775 33 217 168 112 5425 40 165 14 130
3825 58 275 202 142 5475 39 159 101 128
3875 70 320 236 159 5525 39 155 9.8 125
3925 68 329 237 174 5575 37 154 A 123
3975 79 369 249 133 5625 36 150 a 121
4025 4 396 263 239 5675 b 143 87 119
4075 77 363 239 196 5725 A 139 86 116
4125 74 340 230 171 5775 33 133 83 115
4175 7 355 232 220 5825 3P 132 8l 112
4225 76 340 227 217 5875 33 129 78 110
4275 70 323 217 209 5925 32 127 76 108
4325 63 287 1% 144 5975 3P 123 74 106
4375 63 284 190 182 6025 3 vl 72 103
4425 67 299 193 1% 6075 30 118 69 101
4475 66 288 187 192 6125 29 115 68 100
4525 64 281 182 188 6175 29 113 67 9%
4575 62 2711 176 183 6225 28 110 64 97
4625 60 264 168 180 6275 26 107 63 %
4675 59 257 164 177 6325 27 103 60 B
4725 56 244 14 172 6375 26 103 58 R
4775 52 230 147 168 6425 25 % 56 0
4825 46 205 134 146 6475 25 b 5 88
4875 43 1% 129 112 6525 2 87 51 82
4925 47 207 133 154 6575 2 A 49 68
4975 49 209 132 154 6625 *23 53 &
5025 47 201 127 152 6675 *22 *86 51 33
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 logEE(A)XS (A)XAA +const (2),

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

(B-V)cal = -2.5log [EE(A)xSb (A) / EE(A)XSy (A)] + const 3

The reaction curves ofbands 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:

5V = Vcal - Vobs, 4)
5(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)

No HD (BD) \obs Veal 5v (B-V)obs (B-V)cal 5(B-V)
1 1112 9.11m 9.11m 0.00m -0.06m -0.02m 0.04m
2 12021 8.85 8.95 0.10 -0.06 -0.03 0.03
3 18571 8.63 863 0.00 0.03 -0.02 -0.05
4 24520 8.62 861 001 0.09 0.06 -0.03
5 28190 9.04 9.03 001 0.08 0.04 -0.04
6 289997 9.96 10.02 0.06 0.06 001 -0.07
7 42334 931 9.47 0.16 0.03 -0.03 -0.06
8 50087 9.08 919 011 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
n 86027 8.37 842 0.05 -0.02 -0.07 -0.05
iV 97917 8.90 8.92 0.02 Q1 013 -0.02
13 Sec 2 8.64 8.67 0.03 021 021 0.00

Table 3 shows that residuals for some stars can reach more than 0.1m. 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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In conclusion, | 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
andforecasting ofnatural resources, man-made changes in the environment, creation ofspace technology
and ground space infrastructure, exploration ofobjects ofnear and near space".

B. M. TepeLieHko
«B.I". ®eceHKOB aTblHAarbl acTpou3nka MHCTUTYTbI» EXKLLIC, Anvatbl, KasaxcTaH

8m10mCMNEKTPO®OTOMETP/I1K CTAHOAPTTAP
I1. Ohgen 12hSKBATOP/IbLL AVUMAL],

AHHOTauua. byn >kocnapnaHraH Ke3ekn XXYMbICTbIH €eKiHWi Makanacbl, CreKTPOpOTOMETPALL apasibLly
KapKblpay CTaH4apTTapbiH Kypyra apHairaH. 8m10mkynabi3fbiH Wwamagarbl 12 B-A xynabizgap YLiH keopiHepnik
aiMakTarbl CreKTpfepiHgeri abconoTa 3HeprusHbIL, Tapanybl KepceTinreH. 3epTenreH >kyngeidgap Oh geH 12h
apa/iblKTarbl Typa LuapblKTayfa acnaH 3keaTopbiHa Kenbey (5 = + 3°) opHanackaH. YNKeH TeneckonTapga
XY PrizineTiH Xynabl3fgapablH CneKTpnepiHAeri aHeprusHbIL, Tapanybl Typasbl MaIIMETTEP CNEKTPAiK 6akbliaynapapl
CTaHfapTTayra Kaxet. AGCOMOTTIK enweynepai XYprisy YiiH, apHaiibl gudpakumanbik cnekTporpad »xacairaH,
COHbIH KemerimeH A3T-8 »aHe Lleiicc-600 TeneckonTapbiMeH 6akblnaynap opbiHAanabl. Cnektporpad “ATIC 490”
3bA (3apsiaTanraH GainaHbic acnabdbl ) - KamepacbIMeH XXabiplKTanraH. bi3giH 6ipiHWI XyMbICbIMbI3Aa acnar,
baKblnay 3fra »asHe pefykumsinay Typanbl M3IMETTEP TOMbIK CMNATTaNraH. QHeprusiHbiy Tapanybl 340-660 HM
aiMarblHAa 3epTTengi, aibiHraH M3NIMETTEPAIH CNEKTP/K aKbIPATbIbIMABIIbINLI 5 HM, an anbiHraH M3fiMeTTepaiH
Ca/IbICTBIPMa/Ibl OpTalla KBagpaTTblK KaTeslw 2-aeH 6%-ke AeiiiH. bakbinaynap Tew ouikTikTeri gudiepeHumanibl
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afoweH XYprisingi, 6”n Xep atmMoctepacbiHbLL, MeNAIPAIK KOIMPULMEHTIHIH opTalla M3HLL peayKums KesiHge
Gaikbltayabl opbiHAay YuWiH naiganadHyra MYMKIHGIK 6epgi. Bakbinay HaTwkenepi kecte TYpiHge 6epingi. 3BA-
Kamepacbl apKbl/ibl XM1AbI3gap CNEKTIPiHIH KeH aliMakTarbl aTMocgepafaH ThbIC 3HEPrUsAHbIH Tapanybl Typasibl
M3NiMETrepAiH anrawkbl peT alblHraHbIH aTan aliTybIMbl3 KaXKET.

XKAnabi3gapabiH CNeKTpiHAeri 3HeprusaHbIH Tapanybl Typasbl 6acka aBToprap 3epTTereH ManiMeTrep Xok. Ocebl
cebenTi anblHraH HaTVDKENepAiH CeHiMainiri xaHama agicneH - UBV xYWeciHge 3epTTenreH nabi3fapablH
ecenTenreH >xaHe TXeneli 6GakblNaHraH >xMIAbI3AbIK LIamManapblH CalbICTbIpy apkblibl 6GaranaHabl. Kmoxertn
TAPaKTbINbIKTAP HEriri (hOTOMETPUSANbIK X3HE CMeKTPOOTOMETPIK CTaHA4apTTapAbiH 6ipi - Bera 6oiiblHLWA
ecenTenar T/ApakTbinapAblH CaHfbIK Lamanapbl 6ipniktep xYVeciHe, Henaik HYKTeHIH KabblnaHraH LiamachIHa,
XMObI3fapablH CNeKTpepiHaeri SHepruaHbIH TapanyblHa opTallanay apanbirbl MeH Bera YLWiH KabbingaHraH
KannbpoBKara 6GainaHbICTbl. ANTbIN KeTepnik xargain, KameHKo YCTIpTiHAeri atmoctepaHbiH Mengipairi Xbin
cailblH Hallapnan >3He aiHbiManbl 60nbIn 6apa xatblp, 6akblnaynap XYprisingi. Ocbl cebeHn 6akblnaynapabiH
YwreH 6ip 6eniri toke apamcbld 60/4bl. Bakblnay ManiMeTTepiHe CbIHWM TAprbljaH KapaydblH apkacbiHAa
3epTTenreH X napi3gap YLWiH 3HepPrusHbIH Tapanybl (HOTOINEKTPAIK 3AI0MNEH alblHFaH CNeKTPO(OTOMETPUANbBIK
KaTanortapfbiH AangiriMeH canbicToipbingbl.  Keneci x“mbicTa 12-geH 24 caraT aiimakTtarbl >xngbl3gapra
3HEPrUsAHbIH Tapanybl ~CbIHblNaAbI.

TYViiH ce3fep: X" AbI3aap, SHePrUAHbIH Tapanybl, CNeKTPOHOTOMETP/IK CTaHAapTTap.

B. M. TepelleHKo
OTOO «AcTpodmanyecknin IHCTUTyT um deceHkoBa», Anmartsl, KasaxcTtaH

CMEKTPO®POTOMETPUNYECKWNE CTAHAOAPTbBI 8m10m.
II. SKBATOPMAJ/IBHAA 30HA OT Ohgo 12h

AHHOTaumsa. 3TO BTOpas CTaTbsl M3 HaMEYEHHOro LMKna paboT, MOCBALLEHHbIX CO34aHMI0 CMeKTpodoTo-
METPUYECKMX CTaHLApTOB NMPOMEXYTOYHOro 6ecka. B Hell npefcTaBneHo abCcoMOTHOE pacnpefesieHne SHeprun B
BUAMMOI 0bnacTy cnekTpa gns 12 B-A-3Be3g 8m10m ViccrnenoBaHHble 3Be3fbl PacnofioXXeHbl BAOMb HEGECHOro
akeaTtopa (5 = + 3°) B uHTepBa/ie NPsMbIX BOCXOXAeHWA oT Oh go 12h [aHHble O pacrnpegeneHun sHepruu B
CMeKTpax 3Be3f MPOMEXYTOYHOro 6necka HeOb6XOAMMbI, Mpexae BCero, A8 CTaHAapTU3aumn ChekTpanbHbIX
HabOAeHWIA, NPOBOAMMBIX Ha KPYMHbIX Teneckonax. HabnoaeHns BINOIHEHbI Ha Teneckonax A3T-8 u Lleiicc-600
C MOMOLWbK ANGPaKLMOHHOTO CnekTporpaga, CrneuuanbHO W3rOTOB/IEHHOTO 418 abCoMOTHBIX  M3MEPEHWIA.
CnekTporpag ocHaweH M3C-kamepoin “ATIC 490”. MNogpobHO annapaTypa, MeToAbl HabGMHOLEHWIA 1 pesyKuumii
onucaHbl B MepBOii Hawein paboTe. PacnpegeneHne 3Hepruv uccnefoBaHo B WHTepsane 340HM - 660HM,
CMEKTPa/IbHOE paspeLleHne MOMYYEeHHbIX AaHHbIX COCTaBNSeT S5HM, OTHOCMTE/bHaA CpefHeKBafpaTMyHaA onbKa
MONYYEHHbBIX JaHHbIX - OT 2 A0 6%. HabnogeHns BbINOMHEHbI AndepeHLManbHbBIM METOLOM PaBHbIX BbICOT, UTO
MO3BO/IM/IO UCMO/b30BAThb B PefyKUMAX CpefHee 3HauyeHve KoathquumeHTa Npo3pavyHOCTM 3eMHON aTMoctepbl 4ns
mecTa Hab/roAeHWiA. Pe3ynbTaTbl HAbMOAEHWI NPeAcTaBeHbl B TabiMyHOM Buge. CTOUT OTMETUTb, YTO AaHHbIE O
BHEATMOC(EPHOM pacnpefeNieHnn 3HEPTrUM B CTOMb LLUMPOKOW 0611acTh cnekTpa 3Be3f ¢ nomouwpto M3C-kamepsl
MoJlyyeHbl Brepsble.

[JaHHbIX Apyr1x aBTOPOB O pacrnpeAesieHny SHEPrn B CNEKTPax UCCeaoBaHHbIX 38e34 HeT. o 3Toi npuunHe
[OCTOBEPHOCTbL MO/yYeHHbIX Pe3yNbTaToOB OLiEHeHa KOCBEHHbIM METOAOM - MyTeM CPaBHEHWUS BbIYMCIEHHLIX U
HenocpeiCTBEHHO Hab/lofaeMbIX 3Be3[HbIX BeNUYMH UCCefoBaHHbIX 3Be3f B cucteme UBV. Heobxogumble
KOHCTaHTbl ObIN BbIYMC/IEHbI MO Bere - 0f4HOMY M3 OCHOBHbLIX (DOTOMETPUYECKMX W CMEKTPOOTOMETPUYECKMX
CTaHAApPTOB. YMCNEHHble 3HAYEHWUS KOHCTAHT 3aBUCAT OT CUCTEMbl eAVHWL, MPUHATOrO Hy/b-MYHKTA 3BE34HbIX
BE/IMYMH, WHTEpPBaIa YCPeAHEHUS O/ pacrnpegeneHns 3HeprMu B CMEKTpax 3Be3h W MpUHATON gna Berw
KannopoBku. MogyepkHEM, 4TO MPO3paYyHOCTb atmociepbl Ha KameHCKOM nnaTo, rae NPOBOAWMANCL HabMOAEHNS, C
KaXAbIM r0J0M YXY/LLIaeTca 1 CTaHOBMTCA 6oniee M3MeHUMBOIA. Mo 3Toi npuumHe 6onee TpeTu HabNOAEHWA Bbl10
BbIGpOLLEHO. bBnarofaps KpUTUYECKOMY MOAXO4Y K [JaHHbIM HabMnofeHWin pacnpefeneHve 3Hepruv  ans
NCCNEeA0BaHHbIX 3Be3f MOMYYEHO C TOYHOCTHIO, CPaBHMMONM C TOYHOCTHIO CMEKTPOOTOMETPUYECKMX KaTasloroB,
MONYYEHHbIX (HOTO3NEKTPUUECKMM MeTOZOM. B crnegytoweli pabote 6yayT npefcTaBieHbl pacnpesenieHns aHeprm
NS 38e34 B 30He 0T 12 10 24 yacos.

KntoueBble c/10Ba: 3Be3/bl, pacnpeeneHne aHeprum, cnekTpohoTOMETPUYECKME CTaHAaPTbI.
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