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NAS RK is pleased to announce that News of NAS RK. Series physico-mathematical journal 
has been accepted for indexing in the Emerging Sources Citation Index, a new edition of Web of 
Science. Content in this index is under consideration by Clarivate Analytics to be accepted in the 
Science Citation Index Expanded, the Social Sciences Citation Index, and the Arts & Humanities 
Citation Index. The quality and depth of content Web of Science offers to researchers, authors, 
publishers, and institutions sets it apart from other research databases. The inclusion of News of 
NAS RK. Series of chemistry and technologies in the Emerging Sources Citation Index demonstrates 
our dedication to providing the most relevant and influential content of chemical sciences to our 
community.

Қазақстан Республикасы ¥лттық ғылым академиясы «ҚР ¥ҒА Хабарлары. Физикалық-
математикалық сериясы» ғылыми журналының Web of Science-тің жаңаланған нусқасы 
Emerging Sources Citation Index-me индекстелуге қабылданганын хабарлайды. Бұл 
индекстелу барысында Clarivate Analytics компаниясы журналды одан әрі the Science Citation 
Index Expanded, the Social Sciences Citation Index және the Arts & Humanities Citation lndex-ке 
қабылдау мәселесін қарастыруда. Webof Science зерттеушілер, авторлар, баспашылар 
мен мекемелерге контент тереңдігі мен сапасын усынады. ҚР ¥ҒА Хабарлары. Химия 
жэне технология сериясы Emerging Sources Citation lndex-ке енуі біздің қоғамдастық үшін ең 
өзекті және беделді химиялық ғылымдар бойынша контентке адалдыгымызды білдіреді.

HAH PK сообщает, что научный журнал «Известия HAH PK. Серия физико-математичес-
кая» был принят для индексирования в Emerging Sources Citation Index, обновленной версии 
Web of Science. Содержание в этом индексировании находится в стадии рассмотрения 
компанией Clarivate Analytics для дальнейшего принятия журнала в the Science Citation 
Index Expanded, the Social Sciences Citation Index и the Arts & Humanities Citation Index. Web 
of Science предлагает качество и глубину контента для исследователей, авторов, 
издателей и учреждений. Вклю-чение Известия HAH PK в Emerging Sources Citation Index 
демонстрирует нашу приверженность к наиболее актуальному и влиятельному контенту 
по химическим наукам для нашего сообщества.
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SPECTROPHOTOMETRIC STANDARDS  8m- 10m. IV. THE STARS-STANDARDS 
ALONG +61 PARALLEL  

Abstract. This article is the fourth paper from cycle of notices, which devoted to the creation of 
spectrophotometric standards of intermediate brightness.  The stars-standards such as brightness are 
necessary first of all for standardization of the spectral observations on the big telescopes. In paper the 
absolute energy distribution in visual region of spectra for 6 B-A-stars about 8m were present. The 
investigated stars are located along the sky parallel with δ = +61˚ in the range of right ascensions from 0h to 
24h.  Observations were carried out on the telescope Zeiss-600 (D : F = 1 : 12) with the help of a diffraction 
spectrograph with toroidal grating. The receiver of radiation was served by CCD-camera ATIC 490EX. 
Equipment, observation methods, reductions and computations detailed described in our first paper of 
present cycle. The distribution of energy was studied in the range of 345nm - 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 
obtained monochromatic results is assessed by means of comparing the calculated and directly observed 
star magnitudes in the UBV-system.             

Key words: stars, energy distribution, spectrophotometrical standards 

Introduction. The present paper is the fourth article from cycle of notices, which devoted to the 
creation of spectrophotometric standards of intermediate brightness. Of the spectrophotometric standards 
should be on sky as large as possible, as the productiveness of observations and accuracy of the measuring 
data depends on their quantity. As spectrophotometrical standards the early-type stars with good known 
energy distribution in their spectrums are serving. Naturally the observations on large telescopes require 
weaker standards. However, stars-standards 7m-10m is too small, - about of half hundred. We decided to 
extend the list of spectrophotometric standards 7m-9m twice. A brief overview of the works on the 
investigation  of energy distribution in the spectra of stars 7m-10m were given in our article [1].  In present 
article for 6 stars-standards  8m  the distribution of energy in the visual spectrum is given. The stars-standards 
are located along 61 parallel of north hemisphere. The main characteristics of the investigate stars put in 
table 1. 

Table 1 
List of explored stars and their main characteristics 

№ HD RA2000 DE2000 VJ (B-V)J Sp 
1 5409 00h56m46s 60˚ 01' 59″ 7m.84 0m.018 A0 
2 25427 04  05  58 61  37  58 7.91 0.096 A0 
3 70177 08  24  12 62  18  01 7.68 -0.034 B9 
4 108518 12  27  37 61  09  10 8.00 0.203 A2 
5 151554 16  44  18 60  58  14 7.88 0.145 A0 
6 195391 20  28  00 59  44  04 7.98 -0.021 A0 

https://doi.org/10.32014/2020.2518-1726.54
mailto:volter2307@mail.ru
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Observations were carry out with the CCD-spectrograph, which specifically for absolute 
measurements was manufactured [2]. The spectrum have registering by the CCD-camera ATIC 490EX. The 
spectrograph had installing on the 60-cm "Zeiss-600" (D:F = 1:12)  located on the observation   ”Kamenskoe  
plateau” (height  = 1350m). Five stars from the catalogue [3] served as primary standards. A full list of 
primary standards and their main characteristics are available in our article [1]. The observations were 
carried out by differential method of equal heights. This allowed used the average value of the coefficient 
of the transparency of atmosphere for the place of observations in the reductions.  Each star was observed 
from 3 to 5 times in different nights. In every night the spectrum of star twice was registered.  
 The resulting spectra were processed in the MaxImDL-6 package. The process of processing frames 
is detailed in the work [1].  

Numerical reductions were made according to the formula: 
E*(λ) = Est(λ) ·[I*(λ) / Ist(λ)]·[Δtst/ Δt*]×pav(λ)-ΔM,                   (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 5nm intervals 
∆tst and ∆t* - the duration of exposures to the standard and the star;  
Pav- the average coefficient transparency of earth atmosphere; 
∆M = M* - Mst - the difference of air masses between the standard and the investigated star. 

The difference of air masses for the absolute majority of observations did not exceed 0.10. The difference 
of time between star observations and standards was usually less than half 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. In detail numerical reductions was describe in [4]. For 
all stars- standards were designed the schedules of energy distributions E(λ). They were used to identify 
"bouncing" points. These points are located in the area of the Balmer jump and on the edge of the ultraviolet 
region. On each chart there were from two to four such points. On each chart there were two to four such 
points. Using graphs of normal energy distributions for the stars of the respective spectral classes, the 
rebounding values of E (λ) have been corrected by interpolation and extrapolation. 

The results of observations of six stars - spectrophotometric standards of intermediate brilliance are 
presented in Table 2. Wavelengths belong to the centers of averaging intervals. 

Table 2 
Extra-atmospheric energy distribution in the spectrums of the stars studied. 

Units - "watt/m2m*10-7", wavelength - in angstroms. 

λ, A HD5409 HD25427 HD70177 HD108518 HD151554 HD195391 

3425 252 193 330 160 216 187 

3475 246 204 321 162 212 182 

3525 252 183 320 167 211 181 

3575 252 188 320 170 201 180 

3625 254 191 342 165 208 177 

3675 251 190 368 183 202 175 

3725 266 225 391 202 210 200 

3775 314 250 455 219 245 237 

3825 375 325 578 272 317 279 

3875 500 454 772 350 470 444 

3925 480 427 748 336 462 420 
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3975 450 400 730 318 433 400 

4025 536 516 831 413 529 484 

4075 484 443 744 362 484 419 

4125 458 426 699 344 463 410 

4175 483 471 737 381 496 448 

4225 469 459 711 373 491 445 

4275 450 432 671 351 475 414 

4325 397 366 596 304 416 357 

4375 401 388 596 321 423 366 

4425 423 423 636 355 453 393 

4475 408 409 611 344 442 383 

4525 401 398 594 335 437 369 

4575 389 391 574 330 421 358 

4625 379 379 552 327 412 357 

4675 371 367 550 319 405 347 

4725 362 353 519 309 377 334 

4775 345 334 493 296 366 317 

4825 308 290 430 258 324 282 

4875 285 267 406 240 301 260 

4925 312 307 441 272 323 291 

4975 315 311 439 279 328 294 

5025 306 302 424 269 322 285 

5075 301 303 407 270 319 282 

5125 294 290 390 259 311 274 

5175 284 283 371 250 306 265 

5225 283 283 364 253 299 259 

5275 273 266 356 241 290 251 

5325 265 264 343 242 281 246 

5375 263 255 335 231 272 241 

5425 256 255 335 231 273 235 

5475 251 253 330 225 268 232 

5525 247 250 313 224 265 226 

5575 246 235 305 216 258 222 
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5625 242 230 301 214 248 217 

5675 231 224 292 209 237 212 

5725 224 222 288 206 240 201 

5775 217 216 275 201 230 199 

5825 215 209 266 195 226 198 

5875 208 204 261 193 217 194 

5925 205 200 252 192 213 191 

5975 204 199 249 189 208 183 

6025 201 195 243 188 205 178 

6075 197 192 235 182 199 173 

6125 197 186 232 179 192 169 

6175 190 182 222 172 186 167 

6225 184 180 216 172 184 160 

6275 175 176 212 169 179 157 

6325 172 171 202 165 171 150 

6375 170 167 195 159 170 147 

6425 166 158 189 158 164 147 

6475 165 158 186 155 161 142 

6525 156 132 172 143 149 129 

6575 139 103 143 128 133 116 

6625 157 143 172 147 152 136 
 

Comparison with photometry. The spectral distribution of energy for the studied stars was 
obtained for the first time.   A rough estimate of our results can obtained by oblique means - comparing the 
observed appear values for the studied stars with calculated values out of energy distributions. For 
comparison, we decided to use the UBV system [5]. In catalogues [6, 7] our stars are absent.  From behind 
the data in UV-region 3100-3400A 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 
formula:  

Vcal = -2.5× logΣE(λ)×S (λ)×∆λ +const                        (2), 
where Vcal is a calculated magnitude;  
E (λ) - the monochromatic outside atmosphere  illuminance;    
S (λ) - the response curve of the band of photometric system; 

  ∆λ - the spectral interval of the averaging; 
   The color-index (B-V)cal was calculated on the formula: 

(B-V)cal = -2.5log [ΣE(λ)×SB (λ) / ΣE(λ)×SV (λ)] + const          (3) 
The reaction curves of bands taken from [8].  The constants were determinate by the main 

spectrophotometric standard Vega.  Then for all stars was calculated the discrepancies: 
δV = Vcal - Vobs,                              (4) 
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δ(B-V) = (B-V)cal - (B-V)obs            (5)                  
Their values are represented in Table 3. Ibid the primary standards (numbers on catalogue HD) 

and the quantity of night’s n was indicate. 
Table 3  

Calculated residuals for V and (B-V) 
№  HD Vobs δV (B-V)obs δ(B-V) n St-ds, HD 

1 5409 7.84m 0.01m 0.018m 0.03m 5 36117 
2 25427 7.91 0.03 0.096 -0.02 5 75620 
3 70177 7.68 -0.13 -0.034 -0.08 6 36117 
4 108518 8.00 0.04 0.203 -0.02 3 75620 
5 151554 7.88 -0.00 0.145 -0.07 5 10237 
6 195391 7.98 0.04 -0.021 0.08 3 9716 

 
 Table 3 shows that maximum residuals for HD70177 be available. Theirs causes not be a success 
elucidate. In general, for the rest of stars the value of residuals δV and δ(B-V)  are not show  of systematic 
differences with the observed ones. The residuals are generally the same as for catalogs obtained by 
photoelectric method, in which also have significant differences.  
 In conclusion, I express sincere gratitude to Bobryashova T. A. for her great help in carry out 
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".  
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8m-10m  СПЕКТРОФОТОМЕТРЛІК СТАНДАРТТАР .  
IV. +61 ПАРАЛЛЕЛІ БОЙЫНША ЖҰЛДЫЗДАР  

 
  Аннотация. Бұл жоспарланған кезекті жұмыстың төртінші мақаласы, спектрофотометрлік 

аралық жарқырау стандарттарын құруға арналған. 8m-9m жұлдыздық шамадағы 6 B-А жұлдыздар 
үшін көрінерлік аймақтағы спектрлеріндегі абсолютті энергияның таралуы көрсетілген. Зертелген 
жұлдыздар аспан сферасында біріңғай 61 солтүстік параллелінде   орналасқан. Үлкен телескоптарда 
жүргізілетін жұлдыздардың спектрлеріндегі энергияның таралуы туралы мәліметтер спектрлік 
бақылауларды стандарттауға қажет. Абсолюттік өлшеулерді жүргізу үшін, арнайы дифракциалық 
спектрограф жасалған, соның көмегімен АЗТ-8 және Цейсс-600 телескоптарымен бақылаулар 
орындалды. Спектрограф “ATIC 490” ЗБА (зарядталған байланыс аспабы ) - камерасымен 
жабдықталған. Біздің бірінші жұмысымызда аспап, бақылау әдісі және редукциялау туралы 
мәліметтер толық сипатталған. Энергияның таралуы 340нм–660 нм аймағында зерттелді, алынған 
мәліметтердің спектрлік ажыратылымдылығы 5нм, ал алынған мәліметтердің салыстырмалы орташа 
квадраттық қателігі 2-ден 6% -ға дейін. Алынған нәтижелердің сенімділігі жанама әдіспен - UBV 
жүйесінде зерттелген жұлдыздардың есептелген және тікелей бақыланған жұлдыздық шамаларын 
салыстыру арқылы бағаланды.  

Түйін сөздер: жұлдыздар, спектрлер, энергияның таралуы, спектрофотометрлік стандарттар.    
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СПЕКТРОФОТОМЕТРИЧЕСКИЕ СТАНДАРТЫ 8m-10m .  
IV. ЗВЕЗДЫ ВДОЛЬ +61 ПАРАЛЛЕЛИ  

 
  Аннотация. Это четвертая статья из намеченного цикла работ, посвященных созданию 

спектрофотометрических стандартов промежуточного блеска. В ней представлено абсолютное 
распределение энергии в видимой области спектра для 6 B-А-звезд 8m-9m. Исследованные звезды 
расположены на небесной сфере равномерно вдоль 61 северной параллели.   Данные о 
распределении энергии в спектрах звезд промежуточного  блеска предназначены, прежде всего, для 
стандартизации спектральных наблюдений, проводимых на крупных телескопах.  

Наблюдения выполнены на телескопах АЗТ-8 и Цейсс-600 с помощью дифракционного 
спектрографа, специально изготовленного для абсолютных измерений. Спектрограф оснащен ПЗС-
камерой “ATIC 490EX”. Подробно аппаратура, методы наблюдений и редукций описаны в  первой 
нашей работе.  Распределение энергии исследовано в интервале 340нм - 660нм, спектральное 
разрешение полученных данных составляет 5нм, относительная среднеквадратичная ошибка 
полученных данных -  от 2 до 6%. Наблюдения выполнены дифференциальным методом равных 
высот, что позволило использовать в редукциях среднее значение коэффициента прозрачности 
земной атмосферы для места наблюдений. Результаты наблюдений представлены в табличном виде. 
Данные о внеатмосферном  распределении энергии в спектрах исследованных звезд  получены 
впервые. Достоверность полученных результатов оценена косвенным методом - путем  сравнения 
вычисленных и непосредственно наблюдаемых звездных величин исследованных звезд в системе 
UBV. Необходимые константы были вычислены по Веге - основному спектрофотометрическому 
стандарту. Подчеркнем, что численные значения констант зависят от используемой для Веги 
калибровки. Из-за неустойчивости прозрачности в районе Каменского плато часть наблюдений было 
выброшено. Благодаря критическому подходу к  данным наблюдений распределение энергии для 
исследованных звезд получено с точностью, сравнимой с точностью спектрофотометрических 
каталогов, полученных   фотоэлектрическим методом.  

 Ключевые слова: звезды, спектры, распределение энергии, спектрофотометрические 
стандарты   
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