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ʌʀɿʀʂɸ ɿɺɽɿɼ 
 

 STELLAR  PHYSICS 
 

ʆɹʅɸʈʋɾɽʅʀɽ ɼɺʆʁʅʓʍ ʀ ʂʈɸʊʅʓʍ 

ɿɺɽɿɼʅʓʍ ʉʀʉʊɽʄ ʉ ʄɸɻʅʀʊʅʓʄʀ 

ʂʆʄʇʆʅɽʅʊɸʄʀ 
 

ʍʠʤʠʯʝʩʢʠ ʧʝʢʫʣʷʨʥʳʝ ʟʚʝʟʜʳ (CP-ʟʚʝʟʜʳ), 

ʚʳʜʝʣʷʶʱʠʝʩʷ ʧʦ ʘʥʦʤʘʣʴʥʦʤʫ ʫʩʠʣʝʥʠʶ ʠʣʠ 

ʦʩʣʘʙʣʝʥʠʶ ʣʠʥʠʡ ʥʝʢʦʪʦʨʳʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʩʧʝʢʪʨʘʭ, ʩʦʩʪʘʚʣʷʶʪ ʧʨʠʤʝʨʥʦ 15% ʦʪ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʟʚʝʟʜ ʩʧʝʢʪʨʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ɸ ʠ ɺ ʛʣʘʚʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ɻʇ). ɺ ʜʚʦʡʥʳʭ ʩʠʩʪʝʤʘʭ ʤʦʛʫʪ 

ʚʩʪʨʝʯʘʪʴʩʷ ʚʩʝ ʚʠʜʳ ʭʠʤʠʯʝʩʢʠ ʧʝʢʫʣʷʨʥʳʭ ʟʚʝʟʜ. 

Am ʠ Hg-Mn ʟʚʝʟʜʳ ʚʩʪʨʝʯʘʶʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ 

ʢʦʨʦʪʢʦʧʝʨʠʦʜʠʯʝʩʢʠʭ ʧʘʨʘʭ (P < 10
d
), ʘ ʧʨʦʮʝʥʪ 

ʜʚʦʡʥʳʭ ʩʨʝʜʠ ʥʠʭ ʙʣʠʟʦʢ ʢ ʥʦʨʤʘʣʴʥʦʤʫ. ʄʘʛʥʠʪʥʳʝ 

ɸʨ ʠ ɺʨ-ʟʚʝʟʜʳ ʷʚʣʷʶʪʩʷ ʤʝʜʣʝʥʥʳʤʠ ʨʦʪʘʪʦʨʘʤʠ, ʠ 

ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʜʦʣʷ ʜʚʦʡʥʳʭ ʩʨʝʜʠ ʥʠʭ ʚ 2ï3 

ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʫ ʦʙʳʯʥʳʭ ʟʚʝʟʜ. 

 DETECTING BINARY AND MULTIPLE 

STELLAR SYSTEMS WITH MAGNET IC 

COMPONENTS 
 

Chemically peculiar stars (CP stars) distinguished by 

abnormal reinforcement or weakening of lines of 

some chemical elements in their spectra are about 

15% of the total amount of the main sequence (MS) 

stars of the spectral classes A and B.  

Binary systems can contain all types of chemically 

peculiar stars. Am and Hg-Mn stars are mainly found 

in short-period pairs (P < 10
d
), and the percentage of 

binaries among them is close to normal.  

Magnetic Ap and Bp stars are slow rotators, and it is 

commonly supposed that the portion of binaries 

among them is 2-3 times lower than that for ordinary 

stars. 

 

ʈʠʩ. 30. ɺʦʩʩʪʘʥʦʚʣʝʥʥʳʝ ʤʝʪʦʜʦʤ ʙʠʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠʟʦʙʨʘʞʝʥʠʷ (ʬʠʣʴʪʨ 800/100) ʦʜʥʦʡ ʪʨʦʡʥʦʡ 

ʠ ʧʷʪʠ ʜʚʦʡʥʳʭ ʩʠʩʪʝʤ. ɺʩʝ ʜʚʦʡʥʳʝ ʟʚʝʟʜʳ ʨʘʟʨʝʰʝʥʳ ʥʘ ʦʪʜʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚʧʝʨʚʳʝ. ɼʣʷ ʢʘʞʜʦʡ 

ʩʠʩʪʝʤʳ (ʧʦʜʩʠʩʪʝʤʳ) ʫʢʘʟʘʥʘ ʨʘʟʥʦʩʪʴ ʙʣʝʩʢʘ ʤʝʞʜʫ ʩʧʫʪʥʠʢʦʤ ʠ ʛʣʘʚʥʦʡ (̫ ʨʯʘʡʰʝʡ) ʟʚʝʟʜʦʡ. 
 

Fig. 30. The filter 800/100 images of 1 triple and 5 binary systems reconstructed by the bispectral analysis method. 

All binary stars are resolved to separate components for the first time. The brightness difference between the main 

(brighter) star and its satellite is shown for each system (subsystem). 

 

ʆʙʥʘʨʫʞʝʥʠʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʚʦʡʥʳʭ ʤʘʛʥʠʪʥʳʭ CP-

ʟʚʝʟʜ ʚʘʞʥʦ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʢʘʢ ʧʨʦʮʝʩʩʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʵʚʦʣʶʮʠʠ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʟʚʝʟʜ, ʪʘʢ 

ʠ ʜʣʷ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʚʦʡʥʳʭ ʠ ʢʨʘʪʥʳʭ ʟʚʝʟʜ.  

 Detection and study of magnetic binary CP stars is 

important for understanding both the origin and 

evolution of stellar magnetic fields and origin of 

binary and multiple stars.  
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ʉ ʧʦʤʦʱʴʶ ɹʊɸ ʜʦ 200 ʧʢ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʙʣʠʟʢʠʝ 

ʩʧʫʪʥʠʢʠ ʤʘʛʥʠʪʥʳʭ ʟʚʝʟʜ ʚ ʜʠʘʧʘʟʦʥʝ ʫʛʣʦʚʳʭ 

ʨʘʩʩʪʦʷʥʠʡ ʦʪ 0.02ǌ ʜʦ 2ǌ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʠʘʧʘʟʦʥʫ 

ʦʨʙʠʪʘʣʴʥʳʭ ʧʝʨʠʦʜʦʚ ʦʪ ʜʝʩʷʪʢʦʚ ʜʦ ʩʦʪʝʥ ʣʝʪ.  

ʉ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʝʜʥʦʡ ʩʪʘʪʠʩʪʠʢʠ 

ʧʦ ʢʨʘʪʥʦʩʪʠ ʤʘʛʥʠʪʥʳʭ CP-ʟʚʝʟʜ ʥʘ ʦʩʥʦʚʝ ʢʘʪʘʣʦʛʘ 

ʤʘʛʥʠʪʥʳʭ ʟʚʝʟʜ ʩʦʩʪʘʚʣʝʥʘ ʚʳʙʦʨʢʘ, ʚʢʣʶʯʘʶʱʘʷ 372 

ʦʙʲʝʢʪʘ, ʛʜʝ ʜʣʷ 322 ʟʚʝʟʜ ʠʟʚʝʩʪʥʘ ʪʦʣʴʢʦ ʚʝʣʠʯʠʥʘ 

ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʧʦʣʷ Be, ʘ ʫ 50 ʝʱʝ ʠʟʤʝʨʝʥʦ 

ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʧʦʣʝ. ʇʦʜʘʚʣʷʶʱʘʷ ʯʘʩʪʴ ʟʚʝʟʜ ʩʧʠʩʢʘ 

ʷʨʯʝ 10
m
ï11

m
.  

ʆʙʲʝʢʪʳ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ ʥʝʙʝʩʥʦʡ ʩʬʝʨʝ, 

ʭʦʪʷ ʧʷʪʘʷ ʯʘʩʪʴ ʠʟ ʥʠʭ ʚʭʦʜʠʪ ʚ ʨʘʩʩʝʷʥʥʳʝ 

ʩʢʦʧʣʝʥʠʷ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ.  

   ɺ ʥʘʙʣʶʜʝʥʠʷʭ (ɹʊɸ/speckle) ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʝ ʬʠʣʴʪʨʳ ʩ ʮʝʥʪʨʘʣʴʥʳʤʠ 

ʜʣʠʥʘʤʠ ʚʦʣʥ 550 ʠ 800 ʥʤ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩ 

ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʦʙʥʘʨʫʞʠʚʘʪʴ ʩʣʘʙʳʝ ʩʧʫʪʥʠʢʠ 

ʚ ʜʣʠʥʥʦʚʦʣʥʦʚʦʡ ʯʘʩʪʠ ʚʠʜʠʤʦʛʦ ʩʧʝʢʪʨʘ, ʛʜʝ 

ʨʘʟʥʠʮʘ ʙʣʝʩʢʘ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʦʣʞʥʘ ʙʳʪʴ 

ʤʝʥʴʰʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʙʣʶʜʝʥʠʡ ʩ ʚʳʩʦʢʠʤ ʫʛʣʦʚʳʤ 

ʨʘʟʨʝʰʝʥʠʝʤ (R=0.0022'') ʦʙʥʘʨʫʞʝʥʦ 28 ʥʦʚʳʭ 

ʜʚʦʡʥʳʭ ʠ 2 ʪʨʦʡʥʳʭ ʟʚʝʟʜ (ʨʠʩ. 30). ɺʩʝʛʦ ʞʝ ʥʘ 

ʦʪʜʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʟʨʝʰʝʥʦ 63 ʦʙʲʝʢʪʘ: 58 

ʜʚʦʡʥʳʭ ʠ 5 ʪʨʦʡʥʳʭ ʩʠʩʪʝʤ. ʇʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ 

ʜʘʥʥʳʤ ʜʦʣʷ ʩʧʝʢʣ-ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʠʭ ʜʚʦʡʥʳʭ 

ʟʚʝʟʜ ʚ ʥʘʰʝʡ ʚʳʙʦʨʢʝ ʩʦʩʪʘʚʣʷʝʪ 25%. ʕʪʦ ʥʝʩʢʦʣʴʢʦ 

ʧʨʝʚʳʰʘʝʪ ʩʪʘʥʜʘʨʪʥʫʶ ʜʦʣʶ (20%) ʩʧʝʢʪʨʘʣʴʥʦ-

ʜʚʦʡʥʳʭ ʤʘʛʥʠʪʥʳʭ ʟʚʝʟʜ, ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ 

ʦʙʳʯʥʦ ʧʨʠʥʠʤʘʝʤʦʡ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʜʚʦʡʥʳʭ 

ʫ ʥʝʤʘʛʥʠʪʥʳʭ Am (60%) ʠ ʨʪʫʪʥʦ-ʤʘʨʛʘʥʮʝʚʳʭ ʟʚʝʟʜ 

(40%). ʂʘʢ ʧʨʘʚʠʣʦ, ʙʣʝʩʢ ʩʧʫʪʥʠʢʘ ʦʢʘʟʳʚʘʝʪʩʷ ʥʘ 

2
m
ï4

m
 ʩʣʘʙʝʝ ʛʣʘʚʥʦʡ ʟʚʝʟʜʳ, ʪ.ʝ. ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥ 

ʢ ʞʝʣʪʳʤ ʠʣʠ ʢʨʘʩʥʳʤ ʢʘʨʣʠʢʘʤ. ʀʟ ʯʝʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ 

ʤʘʩʩʳ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʧʨʠʤʝʨʥʦ ʚ 2-3 ʨʘʟʘ 

ʧʨʝʚʳʰʘʶʪ ʤʘʩʩʳ ʠʭ ʩʧʫʪʥʠʢʦʚ.  
ʖ.ʖ. ɹʘʣʝʛʘ, ɼ.ɸ. ʈʘʩʪʝʛʘʝʚ, ɺ.ɺ. ɼʴʷʯʝʥʢʦ, 

ɸ.ʌ. ʄʘʢʩʠʤʦʚ, ɽ.ɺ. ʄʘʣʦʛʦʣʦʚʝʮ.  

 

BTA allows us observing satellites of magnetic stars 

at a distance of up to 200 pc within the angular 

distances from 0.02ǌ to 2ǌ, which corresponds to the 

orbital period range from tens to hundreds of years. 

For the purpose of improving relatively poor statistics 

of multiplicity of magnetic CP stars a sample of 372 

objects was compiled from the catalog of magnetic 

stars. For 322 stars of them only the longitudinal 

component of the Be field is known, and for 50 

objects the surface field was measured. The 

overwhelming majority of the sample stars is brighter 

than 10
m
ï11

m
. The objects are distributed uniformly 

over the celestial sphere thought a fifth part of them 

are members of open clusters of different ages. 

   BTA/speckle observations were carried out with 

interference filters of the central wavelengths 550 and 

800 nm, which allow us detecting faint satellites in 

the long-wave part of the visible spectra where 

difference between brightness of components must be 

lower. Observations with high angular resolution 

(R=0.0022'') resulted in detection of 28 new binaries 

and 2 triple stars (Fig. 30).  

Altogether 63 objects were resolved into separate 

components: 58 binary and 5 triple systems. 

According to preliminary data, the portion of speckle-

interferometric binary stars in our sample is 25%. 

This is a slightly higher than the standard portion 

(20%) of spectrally-binary magnetic stars and this is 

considerably lower than the commonly accepted 

occurrence of binaries in non-magnetic Am (60%) 

and mercury-manganese (40%) stars. As a rule, the 

brightness of a satellite turns out to be 2
m
ï4

m
 lower 

than that of the main star, i.e. it can be attributed to 

yellow or red dwarfs. From this it follows that mass 

of main components are approximately 2-3 times 

higher than mass of their satellites.  
Yu.Yu. Balega, D.A. Rastegaev, V.V. Diachenko, 

A.F. Maksimov, E.V. Malogolovets. 

 

ʃʋʏɽɺʓɽ ʉʂʆʈʆʉʊʀ ʂʆʄʇʆʅɽʅʊ 

ʄʆʃʆɼʆʁ ʄɸʉʉʀɺʅʆʁ ɼɺʆʁʅʆʁ ɗ 1 Ori  C 

 
 

ʋʜʘʣʦʩʴ ʨʘʟʜʝʣʠʪʴ ʘʙʩʦʨʙʮʠʦʥʥʳʝ ʣʠʥʠʠ ʚ ʩʧʝʢʪʨʝ  

ʦʙʦʠʭ ʢʦʤʧʦʥʝʥʪ ʤʦʣʦʜʦʡ ʤʘʩʩʠʚʥʦʡ ʜʚʦʡʥʦʡ ʟʚʝʟʜʳ 

ɗ 1 Ori C (O6Vp + B0V, ʩʫʤʤʘ ʤʘʩʩ 44.0Ñ7.0 Mᾔ) ʧʦ 

ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ ʩ ʥʦʷʙʨʷ 2005 ʧʦ ʬʝʚʨʘʣʴ 2013 ʛ. 

ʥʘ ʨʘʟʥʳʭ ʪʝʣʝʩʢʦʧʘʭ.  

ɺʧʝʨʚʳʝ ʠʟʤʝʨʝʥʳ (ɹʊɸ) ʣʫʯʝʚʳʝ ʩʢʦʨʦʩʪʠ ʦʙʦʠʭ 

ʢʦʤʧʦʥʝʥʪ. ʆʨʙʠʪʘʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʚʪʦʨʠʯʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦ ʩʣʘʙʳʤ ʣʠʥʠʷʤ 

ʧʦʛʣʦʱʝʥʠʷ CII, NII, NIII, OII, SiIII, ʢʦʪʦʨʳʝ ʫʰʠʨʝʥʳ 

ʙʳʩʪʨʳʤ ʚʨʘʱʝʥʠʝʤ ʟʚʝʟʜʳ. ʃʠʥʠʠ ʧʦʛʣʦʱʝʥʠʷ 

ʢʨʝʤʥʠʷ ʣʫʯʰʝ ʧʦʜʭʦʜʷʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʣʫʯʝʚʦʡ 

ʩʢʦʨʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ. ʀʟ 

ʢʨʠʚʳʭ ʣʫʯʝʚʳʭ ʩʢʦʨʦʩʪʝʡ ʠʟʤʝʨʝʥʘ ʩʢʦʨʦʩʪʴ ʮʝʥʪʨʘ 

ʤʘʩʩ ʩʠʩʪʝʤʳ: 31.0Ñ2.0 ʢʤ/ʩ ʠ ʧʦʣʫʘʤʧʣʠʪʫʜʳ 

K1=15.0Ñ2.0 ʢʤ/ʩ, K2=43.0Ñ3.0 ʢʤ/ʩ.  

ʇʦ ʧʦʣʫʘʤʧʣʠʪʫʜʘʤ ʠ ʩʫʤʤʝ ʤʘʩʩ ʦʧʨʝʜʝʣʝʥʳ ʤʘʩʩʳ 

ʢʦʤʧʦʥʝʥʪʦʚ ʜʚʦʡʥʦʡ ʩʠʩʪʝʤʳ ï 30.0Ñ5.0 ʠ 

14.0Ñ5.0 Mᾔ. ʀʟ-ʟʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ ʠʟʤʝʨʝʥʠʡ 

 RADIAL VELOCITIES OF COMP ONENTS OF 

THE YOUNG MASSIVE BINARY SYSTEM 

ɗ 1 Ori  C 
 

We succeeded in resolving absorption lines in 

spectrum of both components of the young massive 

binary star ɗ 1 Ori C (O6Vp + B0V, the summary 

mass 44.0Ñ7.0 Mᾔ) by data obtained with different 

telescopes from November 2005 to February 2013. 

Radial velocities of both components were first 

measured with BTA. The orbital motion of the 

secondary component was traced by faint absorption 

lines CII, NII, NIII, OII, SiIII, which are broadened 

by fast rotation of the star. The silicon absorption 

lines are more suitable for determination of radial 

velocities in comparison with other lines. From the 

radial velocity curve we measured the velocity of the 

center of system mass: 31.0Ñ2.0 km/s and the semi-

amplitudes K1=15.0Ñ2.0 km/s, K2=43.0Ñ3.0 km/s. 

According half-amplitudes and the sum of masses the 

masses of components of the binary system were 

determined: 30.0Ñ5.0 and 14.0Ñ5.0 Mᾔ. Due to 
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ʣʫʯʝʚʳʭ ʩʢʦʨʦʩʪʝʡ, ʚʳʟʚʘʥʥʦʡ ʩʣʫʯʘʡʥʳʤ ʩʜʚʠʛʦʤ 

ʣʠʥʠʡ ʛʣʘʚʥʦʡ ʟʚʝʟʜʳ ʠ ʩʣʘʙʦʡ ʘʙʩʦʨʙʮʠʝʡ ʚʪʦʨʠʯʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ, ʥʝ ʫʜʘʝʪʩʷ ʧʦʩʪʨʦʠʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʫʶ 

ʧʦ ʩʧʝʢʪʨʘʣʴʥʳʤ ʠ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ 

ʦʨʙʠʪʫ.  

ʅʦʚʘʷ ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʙʦʣʝʝ 30000 ʠ 

ʦʪʥʦʰʝʥʠʝʤ S/N > 200, ʚʳʧʦʣʥʝʥʥʘʷ ʚʦ ʚʨʝʤʷ 

ʧʨʦʭʦʞʜʝʥʠʷ ʧʝʨʠʘʩʪʨʘ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 2013 ʛ., ʘ 

ʪʘʢʞʝ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʷ ʩ ʜʣʠʥʥʦʡ ʙʘʟʦʡ ʧʦʟʚʦʣʷʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʪʦʯʥʠʪʴ ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ.  
ʖ.ʖ. ɹʘʣʝʛʘ, ɼ.ɸ. ʈʘʩʪʝʛʘʝʚ, ɺ.ɺ. ɼʴʷʯʝʥʢʦ, 

ɸ.ʌ. ʄʘʢʩʠʤʦʚ, ɽ.ɺ. ʄʘʣʦʛʦʣʦʚʝʮ.  

 

considerable dispersion of measurement of radial 

velocities caused by occasional shift of lines of the 

main star and faint absorption of the secondary 

component, we did not manage to build orbit by 

combining spectral and interferometric data.  

New spectroscopy with a resolution of 30000 and the 

ratio S/N > 200 fulfilled during the passage of 

periastron in the second half of 2013 and the long 

baseline interferometry will allow us making the 

system parameters much more precise. 
Yu.Yu. Balega, D.A. Rastegaev, V.V. Diachenko, 

A.F. Maksimov, E.V. Malogolovets. 

ʆɹʅɸʈʋɾɽʅʀɽ ʉʋɹʉɽʂʋʅɼʅʓʍ ʉʇɸʁʂʆɺ ɺ 

ɻʀɻɸʅʊʉʂʆʁ ʆʇʊʀʏɽʉʂʆʁ ɺʉʇʓʐʂɽ 

UV Ceti 
 

ʇʨʠ ʤʦʥʠʪʦʨʠʥʛʝ (ɹʊɸ/ʄɸʅʀʗ) ʚʩʧʳʭʠʚʘʶʱʝʡ 

ʟʚʝʟʜʳ UV Ceti ʚʦ ʚʨʝʤʷ ʝʝ ʛʠʛʘʥʪʩʢʦʡ ʚʩʧʳʰʢʠ 

28.12.2008 ʛ. ʦʙʥʘʨʫʞʝʥʳ ʦʢʦʣʦ ʜʝʩʷʪʢʘ ʩʫʙʩʝʢʫʥʜʥʳʭ 

ʩʧʘʡʢʦʚ. ɺʧʝʨʚʳʝ ʩʪʦʣʴ ʢʦʨʦʪʢʠʝ ʩʦʙʳʪʠʷ 

ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʤʘʢʩʠʤʫʤʝ ʚʩʧʳʰʢʠ, ʢʦʛʜʘ ʝʝ ʷʨʢʦʩʪʴ 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʨʝʛʠʩʪʨʘʮʠʠ ʩʧʘʡʢʦʚ. ʉʦʙʳʪʠʷ ʠʤʝʶʪ 

ʪʨʝʫʛʦʣʴʥʫʶ ʬʦʨʤʫ ʩ ʜʣʠʪʝʣʴʥʦʩʪʷʤʠ ʧʝʨʝʜʥʠʭ ʠ 

ʟʘʜʥʠʭ ʬʨʦʥʪʦʚ ʦʢʦʣʦ 0.3-0.6 ʩʝʢ. ʠ ʘʤʧʣʠʪʫʜʫ, 

ʜʦʩʪʠʛʘʶʱʫʶ 20-50% ʦʪ ʧʦʣʥʦʡ ʘʤʧʣʠʪʫʜʳ ʚʩʧʳʰʢʠ 

(ʨʠʩ. 31). 

 DETECTION  OF SUBSECOND SPIKES IN A 

HUGE OPTICAL FLARE OF UV Ceti  

 
 

In the BTA/MANIA monitoring of the flare star UV 

Ceti during its huge flare on December 28, 2008, 

about ten subsecond spikes were detected. So short 

events were observed for the first time at the 

maximum of a flare, when its brightness prevents 

from registering spikes. The events are triangle-

shaped with the duration of front and back edges 

about 0.3-0.6 sec and amplitudes achieving 20-25% 

of the total amplitude of the flare (Fig. 31). 

 

ʈʠʩ. 31. ʊʦʥʢʘʷ ʩʪʨʫʢʪʫʨʘ ʛʠʛʘʥʪʩʢʦʡ ʚʩʧʳʰʢʠ UV Cet 28 ʜʝʢʘʙʨʷ 2008 ʛ. 
 

Fig. 31. Thin structure of a huge flare of UV Ceti on December 28, 2008. 

 

ɻʝʥʝʨʘʮʠʷ ʚʩʧʣʝʩʢʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʜʚʫʤʷ 

ʤʝʭʘʥʠʟʤʘʤʠ, ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʫʶʪ ʚ ʢʦʨʦʥʘʣʴʥʳʭ 

ʤʘʛʥʠʪʥʳʭ ʧʝʪʣʷʭ, ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʧʨʠ ʨʘʟʚʠʪʠʠ 

ʛʠʛʘʥʪʩʢʦʡ ʚʩʧʳʰʢʠ (ʯʪʦ ʩʘʤʦ ʧʦ ʩʝʙʝ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ 

ʷʚʣʝʥʠʝʤ). ɺ ʯʘʩʪʥʦʩʪʠ, ʦʥʠ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʠʥʭʨʦʪʨʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ, 

ʫʩʢʦʨʝʥʥʳʭ ʜʦ ʛʘʤʤʘ-ʬʘʢʪʦʨʦʚ ʚ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʚ 

ʤʘʛʥʠʪʥʳʭ ʧʦʣʷʭ ʩ ʠʥʜʫʢʮʠʝʡ ʦʢʦʣʦ 1 ʢɻʩ. ʇʨʠ ʵʪʦʤ 

ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ ʯʘʩʪʠʮ 

ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 2.5. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠ 

ʪʦʨʤʦʟʥʦʝ ʠʟʣʫʯʝʥʠʝ ʵʣʝʢʪʨʦʥʦʚ ʚ ʦʩʥʦʚʘʥʠʷʭ 

ʢʦʨʦʥʘʣʴʥʳʭ ʧʝʪʝʣʴ ʪʦʞʝ ʤʦʞʝʪ ʠʤʝʪʴ ʭʘʨʘʢʪʝʨ 

ʢʦʨʦʪʢʠʭ ʚʩʧʣʝʩʢʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʢʘʟʘʪʝʣʠ 

ʩʪʝʧʝʥʥʳʭ ʩʧʝʢʪʨʦʚ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ 3, ʯʪʦʙʳ ʙʳʣʘ 

ʦʙʝʩʧʝʯʝʥʘ ʩʪʦʣʴ ʤʘʣʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʦʙʳʪʠʡ. ʀ ʭʦʪʷ 

ʚ ʨʷʜʝ ʨʘʙʦʪ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʧʝʢʪʨʳ ʵʣʝʢʪʨʦʥʦʚ, 

 The flares can be induced by two mechanisms which 

operate in corona magnetic loops remaining during 

evolution of a huge flare (which is a new 

phenomenon by itself).  

In particular, they can arise as a result of synchrotron 

emission of electrons accelerated to gamma-factors of 

several hundreds in magnetic fields with the induction 

about 1 kGs. In this case the index of the power-law 

energy spectrum must be not more than 2.5.  

On the other hand, the deceleration emission of 

electrons in the base of corona loops also can have the 

character of short flares. In this case the indexes of 

power-law spectra must exceed 3 to provide so small 

duration of events.  

Though in a number of papers it was shown that 

spectra of electrons can be sufficiently flat indeed, 
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ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʧʣʦʩʢʠʤʠ, ʘ 

ʵʥʝʨʛʠʷ ʜʦʩʪʠʛʘʪʴ ʥʝʩʢʦʣʴʢʠʭ ɻʵB, ʨʝʘʣʠʟʘʮʠʷ 

ʪʦʨʤʦʟʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʨʠ 

ʥʘʙʣʶʜʝʥʠʷʭ ʚʩʧʳʰʝʢ ʥʘ ʉʦʣʥʮʝ. 
ɻ.ʄ. ɹʝʩʢʠʥ, ʉ.ɺ. ʂʘʨʧʦʚ, ɺ.ʃ. ʇʣʦʭʦʪʥʠʯʝʥʢʦ, 

ɸ.ɺ. ʉʪʝʧʘʥʦʚ (ɻɸʆ ʈɸʅ), ʖ.ʊ. ʎʘʧ (ʂʨɸʆ). 

 

and energy can achieve several GeV, the 

implementation of the deceleration mechanism is 

confirmed by observations of flares in the Sun. 

 
G.M. Beskin, S.V. Karpov, V.L. Plokhotnichenko, 

A.V. Stepanov (MAO RAS), Yu.T. Tsap (KrAO). 

ʅɸɹʃʖɼɽʅʀʗ ʇʆʉʃɽʉɺɽʏɽʅʀʗ ɻɸʄʄɸ-

ɺʉʇʃɽʉʂɸ GRB 130427A, ʉɺʗɿɸʅʅʆɻʆ ʉʆ 

ʉɺɽʈʍʅʆɺʆʁ SN2013CQ 

 OBSERVATION OF AFTERGLOW OF THE 

GAMMA -RAY BURST GRB130427A RELATED 

TO THE SUPERNOVA SN2013CQ 

 

ʈʠʩ. 32. ʉʨʘʚʥʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ʨʘʩʰʠʨʝʥʠʷ ʬʦʪʦʩʬʝʨ, ʘ ʪʘʢʞʝ H I ʠ He I ʦʙʦʣʦʯʝʢ SN Ib (Branch et al., 2002) 

ʠ SN, ʩʚʷʟʘʥʥʳʭ ʩ GRB/XRF: GRB/XRF 060218/SN 2006aj (Sonbas et al., 2008), XRF 080109/SN 2008D (Moskvitin 

et al., 2010), GRB 130427A/SN 2013cq.  
 

Fig. 32. Comparison of expansion velocities of photosphere, HI and HeI envelopes of type Ib supernovae (Branch et 

al., 2002) and supernovae related to GRB/XRF: GRB/XRF 060218/SN 2006aj (Sonbas et al., 2008), XRF 080109/SN 

2008D (Moskvitin et al., 2010), GRB 130427A/SN 2013cq. 

 

ɻʘʤʤʘ-ʚʩʧʣʝʩʢ GRB 130427A, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ 

ʤʥʦʛʠʤʠ ʢʦʩʤʠʯʝʩʢʠʤʠ ʠ ʥʘʟʝʤʥʳʤʠ ʦʙʩʝʨʚʘʪʦʨʠʷʤʠ, 

ʦʢʘʟʘʣʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʤʦʱʥʳʭ ʩʦʙʳʪʠʡ ʵʪʦʛʦ 

ʢʣʘʩʩʘ. ɽʛʦ ʵʥʝʨʛʠʷ ʚ ʜʠʘʧʘʟʦʥʝ 1 ʢʵɺ-10 ʄʵɺ 

ʩʦʩʪʘʚʠʣʘ ~10
54 
ʵʨʛ, ʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʚʝʪʠʤʦʩʪʴ 

L iso = 2.7Ĭ10
53
ʵʨʛ/ʩ. ɺ ʩʧʝʢʪʨʝ ʜʦʩʪʘʪʦʯʥʦ ʷʨʢʦʛʦ 

ʦʧʪʠʯʝʩʢʦʛʦ ʪʨʘʥʟʠʝʥʪʘ ʙʳʣʠ ʜʝʪʝʢʪʠʨʦʚʘʥʳ ʫʟʢʠʝ 

ʣʠʥʠʠ, ʧʦʟʚʦʣʠʚʰʠʝ ʦʧʨʝʜʝʣʠʪʴ ʢʨʘʩʥʦʝ ʩʤʝʱʝʥʠʝ 

ʦʙʲʝʢʪʘ z = 0.34.  

   ɺ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʘʩʪʨʦʥʦʤʦʚ ʀʩʧʘʥʠʠ, ʊʫʨʮʠʠ ʠ ʈʦʩʩʠʠ 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʫʩʧʝʰʥʳʝ ʩʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʠʝ ʠ 

ʤʥʦʛʦʧʦʣʦʩʥʳʝ ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʥʘ 

ʪʝʣʝʩʢʦʧʘʭ: 10.4-ʤ GTC (OSIRIS), 6-ʤ ɹʊɸ (SCORPIO) 

ʠ Zeiss-1000, ʘ ʪʘʢʞʝ ʥʘ Zeiss-600 (ʊʌ ʀʅɸʉɸʅ).  

 

ɺʩʝʛʦ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 6 ʩʧʝʢʪʨʦʚ ʥʘ GTC ʠ ɹʊɸ, ʘ 

 The gamma-ray burst GRB 130427A registered by 

many space and ground-based observatories turned 

out to be one of the most powerful events of this 

class. Its energy in the range 1 keVï10 MeV was 

~10
54

 erg, and the maximum luminosity 

L iso = 2.7Ĭ10
53

erg/s. In spectrum of the sufficiently 

bright optical transient the narrow lines were 

detected, which allowed us determining the red shift 

of the object z = 0.34. 

   Within the framework of the program of 

international collaboration between astronomers of 

Spain, Turkey and Russia, the successful 

spectroscopic and multiband photometric 

observations were carried out with the following 

telescopes: 10.4-m GTC (OSIRIS), 6-m BTA 

(SCORPIO) and Zeiss-1000, and also Zeiss-600 (TB 

IARAS). Altogether 6 spectra were obtained with 
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ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʦ 12 ʥʦʯʝʡ ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʡ ʚ ʬʠʣʴʪʨʘʭ BVR.  

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʩʧʝʢʪʨʦʚ (ʨʠʩ. 32) 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʢʦʨʦʩʪʠ ʨʘʩʰʠʨʝʥʠʷ ʬʦʪʦʩʬʝʨʳ SN 

2013cq ʥʘ ʨʘʥʥʠʭ ʬʘʟʘʭ ʟʘʤʝʪʥʦ ʥʠʞʝ, ʯʝʤ ʫ SN 

2006aj. ʅʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʬʘʟʘʭ ʩʢʦʨʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ 

ʬʦʪʦʩʬʝʨʳ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʫ ʭʘʨʘʢʪʝʨʥʳʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ Ib ʪʠʧʘ ʠ SN 2008D. ʇʦ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʥʳʤ ʢʘʢ ʚʦʜʦʨʦʜ ʜʝʪʘʣʷʤ ʦʢʦʣʦ 

5900¡ ʚʦ ʚʪʦʨʦʤ ʠ ʪʨʝʪʴʝʤ ʩʧʝʢʪʨʘʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʩʦʛʣʘʩʠʠ ʩ ʨʘʥʝʝ ʥʘʙʣʶʜʘʚʰʠʤʠʩʷ ʣʠʥʠʷʤʠ 

ʚʦʜʦʨʦʜʘ ʫ SN 2006aj. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʧʝʢʪʨʦʚ ɹʊɸ 

ʧʦʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ ʛʨʫʙʳʝ ʦʮʝʥʢʠ ʩʢʦʨʦʩʪʠ 

ʨʘʩʰʠʨʝʥʠʷ ʬʦʪʦʩʬʝʨʳ ʠ ʵʚʦʣʶʮʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ 

10000Áʂ ʥʘ ʨʘʥʥʠʭ ʬʘʟʘʭ ʜʦ ʚʳʧʦʣʘʞʠʚʘʥʠʷ ʥʘ ʫʨʦʚʥʝ 

7500ʂ ʯʝʨʝʟ 10 ʠ ʙʦʣʝʝ ʜʥʝʡ. 
ɺ.ɺ. ʉʦʢʦʣʦʚ, ɸ.ʉ. ʄʦʩʢʚʠʪʠʥ.  

 

GTC and BTA; photometric observations in BVR 

bands were fulfilled during 12 nights.  

The modeling of the obtained spectra (Fig. 32) 

showed that the photosphere expansion velocity of 

SN 2013cq at early stages is noticeable lower than 

that in SN 2006aj. At later stages the photosphere 

expansion velocity is somewhat higher than in typical 

representatives of the Ib type and SN 2008D. From 

details near 5900 ¡ in the second and third spectra 

interpreted as hydrogen one can conclude about 

agreement with the previously observed hydrogen 

lines in SN 2006aj. The modeling of BTA spectra 

allowed us making rough estimates of the 

photosphere expansion velocity and temperature 

evolution from 10000Áʂ to the flattening at a level of 

7500Áʂ in 10 days and later. 
V.V. Sokolov, A.S. Moskvitin. 

ʆɹʅɸʈʋɾɽʅʀɽ ʆɹʆɻɸʑɽʅʀʗ  

ʊʗɾɽʃʓʄʀ ʄɽʊɸʃʃɸʄʀ ʆɹʆʃʆʏʂʀ POST-

AGB ɿɺɽɿɼʓ 

 DETECTION OF HEAVY METAL 

ENRICHMENT OF A POST -AGB STAR 

ENVELOPE  

 

  

 

 

ʈʠʩ. 33. ʈʘʩʱʝʧʣʝʥʥʘʷ ʥʘ 3 ʢʦʤʧʦʥʝʥʪʳ ʣʠʥʠʷ 

BaII 4554 ¡ ʚ ʩʧʝʢʪʨʝ V5112 Sgr. ʉʪʨʝʣʢʘʤʠ 

ʦʪʤʝʯʝʥʦ ʧʦʣʦʞʝʥʠʝ  ʣʠʥʠʡ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʚ 

ʘʪʤʦʩʬʝʨʝ ʟʚʝʟʜʳ. 

 

 

Fig. 33. The line BaII 4554 ¡ split into 3 components 

in spectrum of V5112 Sgr. The arrows mark location 

of the lines formed in the star atmosphere. 

ʕʰʝʣʣʝ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʩ ʚʳʩʦʢʠʤ ʩʧʝʢʪʨʘʣʴʥʳʤ 

ʨʘʟʨʝʰʝʥʠʝʤ ʩʚʝʨʭʛʠʛʘʥʪʦʚ ʥʘ ʩʪʘʜʠʠ post-AGB 

ʧʨʠʚʝʣʘ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚʳʙʦʨʢʠ ʵʪʠʭ ʦʙʲʝʢʪʦʚ, 

ʠʤʝʶʱʠʭ ʤʦʱʥʳʡ ʠʟʙʳʪʦʢ ʀʂ-ʠʟʣʫʯʝʥʠʷ, ʵʤʠʩʩʠʶ ʥʘ 

ʜʣʠʥʝ ʚʦʣʥʳ 21 ʤʢʤ, ʙʦʣʴʰʠʝ ʠʟʙʳʪʢʠ ʫʛʣʝʨʦʜʘ ʠ 

ʪ̫ ʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʟʘ ʩʯʝʪ 

s-ʧʨʦʮʝʩʩʘ ʥʘ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʩʪʘʜʠʠ AGB.  

   ʇʦ ʜʘʥʥʳʤ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ (ɹʊɸ, 

ʥʘʙʣʶʜʝʥʠʷ 1996-2012 ʛʛ.) ʫ ʠʟʙʨʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʵʪʦʡ 

ʚʳʙʦʨʢʠ ʦʙʥʘʨʫʞʝʥ ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳʡ ʜʣʷ ʜʘʥʥʦʡ 

ʩʪʘʜʠʠ ʵʚʦʣʶʮʠʠ ʬʝʥʦʤʝʥ - ʘʩʠʤʤʝʪʨʠʷ ʣʠʥʠʡ 

ʤʝʪʘʣʣʦʚ, ʚʧʣʦʪʴ ʜʦ ʨʘʩʱʝʧʣʝʥʠʷ ʩʠʣʴʥʝʡʰʠʭ 

ʘʙʩʦʨʙʮʠʡ ʥʠʟʢʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ. ɽʱʝ ʚʳʷʚʣʝʥʘ 

ʧʝʨʝʤʝʥʥʦʩʪʴ ʩʣʦʞʥʦʛʦ ʧʦʣʷ ʩʢʦʨʦʩʪʝʡ ʚ ʘʪʤʦʩʬʝʨʘʭ 

ʠ ʦʙʦʣʦʯʢʘʭ ʠʟʙʨʘʥʥʳʭ ʟʚʝʟʜ. ʕʬʬʝʢʪ ʤʘʢʩʠʤʘʣʝʥ ʫ 

ʥʘʠʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʦʛʦ ʚ ʵʚʦʣʶʮʠʠ, ʚʳʩʦʢʦʰʠʨʦʪʥʦʛʦ 

ʩʚʝʨʭʛʠʛʘʥʪʘ V5112 Sgr, ʚ ʩʧʝʢʪʨʝ ʢʦʪʦʨʦʛʦ ʣʠʥʠʠ 

ʠʦʥʦʚ BaII ʨʘʩʱʝʧʣʝʥʳ ʥʘ ʪʨʠ ʢʦʤʧʦʥʝʥʪʳ (ʨʠʩ. 33). 

ʌʦʨʤʘ ʧʨʦʬʠʣʝʡ ʨʘʩʱʝʧʣʝʥʥʳʭ ʣʠʥʠʡ ʠ ʠʭ 

ʧʦʣʦʞʝʥʠʝ ʤʝʥʷʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ. ʂʦʨʦʪʢʦʚʦʣʥʦʚʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʨʘʩʱʝʧʣʝʥʥʳʭ ʘʙʩʦʨʙʮʠʡ BaII 

 High spectral resolution echelle spectroscopy of 

supergiants at the post-AGB (Asymptotic Giant 

Branch) stage resulted in a sample of these objects 

with powerful excess of IR radiation, emission at the 

wavelength 21 cm, high excess of carbon and heavy 

metals synthesized in the s-process at the previous 

stage of AGB.  

   From data of spectral monitoring (BTA 

observations of 1996-2012) in some objects of the 

sample we found a phenomenon unknown previously 

for this evolution stage ï asymmetry of metal lines up 

to splitting of the most powerful absorptions of low 

excitation. Besides, the variability of the complex 

velocity field in atmospheres and envelopes of some 

stars was detected. The effect is maximal in the most 

evolutionary-advanced high-latitude supergiant 

V5112 Sgr. In its spectrum the lines of BaII ions are 

split into three components (Fig. 33).  

The shape of split profiles and their location change 

with time. The short-wave components of the split 

absorptions of BaII are formed in the circumstellar 
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ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʦʢʦʣʦʟʚʝʟʜʥʦʡ ʦʙʦʣʦʯʢʝ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʵʬʬʝʢʪʠʚʥʦʤ ʚʳʥʦʩʝ ʚ ʦʙʦʣʦʯʢʫ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʥʘʨʘʙʦʪʘʥʥʳʭ ʚ ʭʦʜʝ 

ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʵʚʦʣʶʮʠʠ ʵʪʦʡ ʟʚʝʟʜʳ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚʧʝʨʚʳʝ ʦʙʥʘʨʫʞʝʥʦ ʦʙʦʛʘʱʝʥʠʝ ʦʙʦʣʦʯʢʠ 

ʟʚʝʟʜʳ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ, ʥʘʨʘʙʦʪʘʥʥʳʤʠ ʥʘ 

ʩʪʘʜʠʠ AGB. ʆʧʨʝʜʝʣʝʥʳ ʜʚʘ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ 

ʨʘʩʰʠʨʝʥʠʷ ʦʙʦʣʦʯʢʠ Vexp=20 ʠ 30 ʢʤ/ʩ. ʀʟ 

ʩʦʚʧʘʜʝʥʠʷ ʣʫʯʝʚʦʡ ʩʢʦʨʦʩʪʠ ʧʦ ʧʦʣʦʩʘʤ DIB (Diffuse 

Interstellar Band) ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʦ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʡ 

ʦʙʦʣʦʯʝʯʥʦʡ ʢʦʤʧʦʥʝʥʪʝ D-ʣʠʥʠʡ NaI ʧʦʣʫʯʝʥ ʚʳʚʦʜ 

ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ DIBs ʚ ʦʢʦʣʦʟʚʝʟʜʥʦʡ ʦʙʦʣʦʯʢʝ. 
ɺ.ɻ. ʂʣʦʯʢʦʚʘ. ʇɸɾ, 35, 507 (2009); ʇɸɾ, 39, 849 (2013). 

 

envelope, which testifies the effective ejection of 

heavy metals generated in the course of previous 

evolution of the star.  

Thus, the enrichment of star envelope by heavy 

metals produced at the AGB stage was first detected. 

 

Two values of the envelope expansion velocity were 

determined Vexp=20 and 30 km/s. From coincidence 

of the radial velocity by DIB (Diffuse Interstellar 

Band) with the velocity by the short-wave envelope 

component of D-lines of NaI it was concluded that 

DIBs form in the circumstellar envelope. 
V.G. Klochkova, Astronomy Letters, 35, 457 (2009); 

Astronomy Letters, 39, 765 (2013). 

 

ʉʇɽʂʊʈʆʉʂʆʇʀʗ ʄɸʉʉʀɺʅʓʍ ɿɺɽɿɼ ɺ 

ɸʉʉʆʎʀɸʎʀʀ Cyg OB2 
 

ɼʣʷ ʦʙʲʷʩʥʝʥʠʷ ʘʥʦʤʘʣʴʥʦʛʦ ʧʦʢʨʘʩʥʝʥʠʷ ʢʘʥʜʠʜʘʪʘ ʚ 

LBV (Luminous Blue Variable) Cyg OB2 No.12 

ʧʦʣʫʯʝʥʳ ʩʧʝʢʪʨʳ (ɹʊɸ/ʅʕʉ, R=60000) 13 ʛʦʨʷʯʠʭ 

ʟʚʝʟʜ ʚ ʘʩʩʦʮʠʘʮʠʠ Cyg OB2 ʠ ʠʟʫʯʝʥʳ ʣʠʥʠʠ 

ʤʝʞʟʚʝʟʜʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ (NaI, KI, CaII, DIBs) ʚ ʠʭ 

ʩʧʝʢʪʨʘʭ (ʨʠʩ. 34). ʅʘʡʜʝʥʦ ʩʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʦʝ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʨʘʟʣʠʯʠʷ ʚʦʟʨʘʩʪʦʚ ʟʚʝʟʜ ʘʩʩʦʮʠʘʮʠʠ. 

ɺʦʟʨʘʩʪ ʟʚʝʟʜ ʩʝʚʝʨʥʦʡ ʛʨʫʧʧʳ ~5 ʤʣʥ. ʣʝʪ; ʣʠʥʠʠ ʚ ʠʭ 

ʩʧʝʢʪʨʘʭ ʥʝ ʠʤʝʶʪ ʧʨʠʟʥʘʢʦʚ ʚʝʪʨʦʚʦʡ ʧʨʠʨʦʜʳ, 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʩʜʚʠʛʠ ʤʠʥʠʤʘʣʴʥʳ.  

ʋ ʶʞʥʦʡ ʛʨʘʥʠʮʳ ʮʝʥʪʨʘ ʘʩʩʦʮʠʘʮʠʠ ʟʚʝʟʜʳ ʚʜʚʦʝ 

ʤʦʣʦʞʝ, ʘʙʩʦʨʙʮʠʠ ʚ ʠʭ ʩʧʝʢʪʨʘʭ ʘʩʠʤʤʝʪʨʠʯʥʳ, ʫ 

ʩʠʣʴʥʝʡʰʠʭ ʘʙʩʦʨʙʮʠʡ ʝʩʪʴ ʧʨʠʟʥʘʢʠ P Cyg ʧʨʦʬʠʣʝʡ. 

 SPECTROSCOPY OF MASSIVE STARS IN THE 

ASSOCIATION CYG OB2  
 

To explain an anomalous reddening of a candidate to 

LBVs Cyg OB2 No.12 the spectra of 13 hot stars in 

the association Cyg OB2 were obtained (BTA/NES, 

R=60000), and the lines of interstellar absorption 

(NaI, KI, CaII, DIBs) in their spectra were studied 

(Fig. 34). The spectroscopic confirmation of 

differences between association star ages was found. 

The age of stars of the northern group is ~5 million 

years. There are no signs of wind nature in the lines 

of their spectra; the differential shifts are minimal. 

The stars near the southern boundary of the 

association center are twice younger. The strongest 

absorptions have some signs of the P Cyg profiles. 

 

  

 

ʈʠʩ. 34. ʕʢʚʠʚʘʣʝʥʪʥʘʷ ʰʠʨʠʥʘ W (m¡) ʣʠʥʠʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʙʳʪʢʘ ʮʚʝʪʘ E(B-V) ʜʣʷ ʯʣʝʥʦʚ 

Cyg OB2 (E >1.2
m
) ʠ ʚʧʝʨʝʜʠ ʣʝʞʘʱʠʭ ʟʚʝʟʜ.  

ʆʪʢʨʳʪʳʝ ʢʨʫʞʢʠ ï ʣʠʥʠʷ D2 NaI, ʟʘʧʦʣʥʝʥʥʳʝ  

ʢʨʫʞʢʠ ï DIB 5797 ¡. ʆʪʤʝʯʝʥʳ ʜʘʥʥʳʝ ʜʣʷ 

ʟʚʝʟʜʳ No.12. 

 

 

Fig. 34. Equivalent width W (m¡) of the line as a 

function of color excess E(B-V) for the Cyg OB2 

members (E >1.2
m
) and foreground stars. Unfilled  

circles denote the line D2 NaI, the filled circles ï the 

line DIB 5797 ¡. Data for the star No.12 are marked.   

ʇʦʣʫʯʝʥʥʳʝ ʠʟ ʘʥʘʣʠʟʘ ʩʣʦʞʥʳʭ ʧʨʦʬʠʣʝʡ ʜʫʙʣʝʪʘ 

NaI(1) ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʜʚʠʞʝʥʠʷ ʭʦʣʦʜʥʦʛʦ ʛʘʟʘ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʭʝʤʫ ʢʘʩʢʘʜʥʦʛʦ ʟʚʝʟʜʦʦʙʨʘʟʦʚʘʥʠʷ: ʩ 

ʩʝʚʝʨʘ ʥʘ ʶʛ ʛʘʟ ʫʧʣʦʪʥʷʝʪʩʷ, ʝʛʦ ʦʪʪʦʢ ʟʘʤʝʜʣʷʝʪʩʷ, ʘ 

ʚʙʣʠʟʠ ʩʘʤʳʭ ʤʦʣʦʜʳʭ ʟʚʝʟʜ ʜʦʧʦʣʥʷʝʪʩʷ ʘʢʢʨʝʮʠʝʡ.  
 

ɽ.ʃ. ʏʝʥʮʦʚ, ɺ.ɻ. ʂʣʦʯʢʦʚʘ, ɺ.ɽ. ʇʘʥʯʫʢ, ʄ.ɺ. ʖʰʢʠʥ, 

ɼ.ʉ. ʅʘʩʦʥʦʚ. ɸʩʪʨʦʥ. ʞʫʨʥ., 90, 576 (2013). 

 

 Distribution and motions of cold gas obtained from 

analysis of complex profiles of the doublet NaI(1) 

confirm the outline of cascade star formation: from 

the north to south the gas becomes denser, its outflow 

decelerates, and near the youngest stars it is added by 

accretion.  
E.L. Chentsov, V.G. Klochkova, V.E. Panchuk, 

M.V. Yushkin, D.S. Nasonov. Astronomy Reports, 57, 527 

(2013). 
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ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʉʇɽʂʊʈʆɺ ɸʊʄʆʉʌɽʈ 

ʄɸʉʉʀɺʅʓʍ ɿɺɽɿɼ 
 

ʇʨʦʚʝʜʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʧʝʢʪʨʦʚ ʜʚʫʭ ʤʘʩʩʠʚʥʳʭ 

ʟʚʝʟʜ ʚ Cyg OB2 - No.7 ʠ No.11, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʢʣʘʩʩʫ O3If ʠ O5Ifc ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

(ɹʊɸ/ʅʕʉ ʠ ʘʨʭʠʚʥʳʝ ʜʘʥʥʳʝ ʋʌ ʠ ʀʂ-ʜʠʘʧʘʟʦʥʦʚ). 

ʇʨʠ ʘʥʘʣʠʟʝ ʩʧʝʢʪʨʘ ʩʚʝʨʭʛʠʛʘʥʪʘ Cyg OB2 No.7 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʨʠ ʤʦʜʝʣʠ ʩ ʨʘʟʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʩʧʝʢʪʨʝ ʵʪʦʡ ʟʚʝʟʜʳ ʛʨʫʧʧ ʣʠʥʠʡ ʩ 

ʨʘʟʥʳʤ ʪʝʤʧʦʤ ʧʦʪʝʨʠ ʚʝʱʝʩʪʚʘ ʩʚʷʟʘʥʦ ʩ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʚʝʪʨʘ (V sinI=10
5
 ʢʤ/ʩ). 

 MODELING SPECTRA OF ATMOSPHERES 

OF MASSIVE STARS 
 

Spectra (BTA/NES and archive UV and IR data) of 

two massive stars in Cyg OB2 ï No.7 and No.11 

belonging to the spectral classes O3If and O5Ifc 

respectively ï were modeled. 

Three models with different parameters were used in 

analysis of spectra of the supergiant Cyg OB2 No.7. 

Presence of groups of lines with different rates of 

mass loss in spectrum of this star is related to the non-

uniform character of wind (V sinI=10
5
 km/s). 

 

  

 

ʈʠʩ. 35. ʇʦʣʦʞʝʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʟʚʸʟʜ ʥʘ 

ʜʠʘʛʨʘʤʤʝ ɻʝʨʮʰʧʨʫʥʛʘ-ʈʝʩʩʝʣʘ ʩ 

ʵʚʦʣʶʮʠʦʥʥʳʤʠ ʪʨʝʢʘʤʠ ʠ ʠʟʦʭʨʦʥʘʤʠ ʠʟ 

ɾʝʥʝʚʩʢʦʡ ʙʠʙʣʠʦʪʝʢʠ ʵʚʦʣʶʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ, 

ʨʘʩʩʯʠʪʘʥʥʳʭ ʩ ʫʯʝʪʦʤ ʚʨʘʱʝʥʠʷ ʟʚʸʟʜ. 

 

Fig. 35. Location of the stars under investigation in 

the Hertzsrung-Russell diagram with evolution tracks 

and isochrones from the Geneva Library of Evolution 

Models calculated with consideration for star 

rotation.    

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, Cyg OB2 No.7 ī ʝʱʝ ʦʜʥʘ ʛʦʨʷʯʘʷ 

ʟʚʝʟʜʘ, ʫ ʢʦʪʦʨʦʡ ʦʙʥʘʨʫʞʝʥʦ ʠʟʤʝʥʝʥʠʝ ʧʣʦʪʥʦʩʪʠ 

ʚʝʪʨʘ ʩ ʰʠʨʦʪʦʡ. 

   Cyg OB2 No.11 ï ʦʜʥʘ ʠʟ 18 Ofc-ʟʚʸʟʜ, ʠʟʚʝʩʪʥʳʭ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ɻʘʣʘʢʪʠʢʝ. ʇʦʩʪʨʦʝʥʘ ʤʦʜʝʣʴ 

ʘʪʤʦʩʬʝʨʳ ʟʚʝʟʜʳ ʠ ʦʧʨʝʜʝʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ (He/H å 0.1). ʀʟ ʧʦʣʦʞʝʥʠʷ ʥʘ ʜʠʘʛʨʘʤʤʝ 

ɻʝʨʮʰʧʨʫʥʛʘ-ʈʝʩʩʝʣʘ (ʨʠʩ. 35) ʩʣʝʜʫʝʪ, ʯʪʦ ʚʦʟʨʘʩʪ 

ʟʚʝʟʜʳ No.7 - 3 ʤʣʥ. ʣʝʪ, ʘ No.11 ï 5 ʤʣʥ. ʣʝʪ. 

ʗʚʣʝʥʠʝ OBC/OBN-ʜʠʭʦʪʦʤʠʠ ʩʨʝʜʠ ʆ-ʟʚʝʟʜ ʩʚʷʟʘʥʦ ʩ 

ʧʨʦʮʝʩʩʘʤʠ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʚʝʱʝʩʪʚʘ ʠ, ʚʝʨʦʷʪʥʦ, 

ʟʘʚʠʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʟʚʝʟʜʳ. ʇʨʦʚʝʜʝʥʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʛʠʧʦʪʝʟʫ ɺʘʣʴʙʦʨʥʘ 

(Walborn, ApJ 1976, Walborn at al. PASP, 2000), ʯʪʦ ʫ 

ʆɺʉ-ʟʚʝʟʜ ʥʦʨʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ CNO-ʵʣʝʤʝʥʪʦʚ, ʚ 

ʪʦ ʚʨʝʤʷ, ʢʘʢ ʘʪʤʦʩʬʝʨʳ OBN-ʟʚʸʟʜ ʠ ʙʦʣʴʰʠʥʩʪʚʘ 

ʥʦʨʤʘʣʴʥʳʭ ʆɺ-ʩʚʝʨʭʛʠʛʘʥʪʦʚ ʦʙʦʛʘʱʝʥʳ ʘʟʦʪʦʤ, ʘ 

ʠʟʙʳʪʦʢ ʘʟʦʪʘ ʢʦʨʨʝʣʠʨʫʝʪ ʩ He/H.  
ʆ.ɺ. ʄʘʨʴʝʚʘ, ɺ.ɻ. ʂʣʦʯʢʦʚʘ, ɽ.ʃ. ʏʝʥʮʦʚ. ɸʩʪʨʦʬʠʟ. ʙʶʣʣ., 

68, 90 (2013); ʀʟʚʝʩʪʠʷ ʂʨɸʆ, 109, No.2 (2013). 

 

 Thus, Cyg OB2 No.7 is another star in which the 

change of wind density with latitude was discovered.  

 

   The star Cyg OB2 No.11 is one of 18 Ofc stars 

known currently in the Galaxy. The model of the star 

atmosphere was built, and abundance of basic 

elements was determined (He/H å 0.1). From location 

in the HR-diagram (Fig. 35) it follows that the age of 

the star No.7 is 3 Myr, and the age of No.11 is 5 Myr. 

The phenomenon of OBC/OBN dichotomy is related 

to the processes of mixing of matter and, probably, it 

depends on the rate of star rotation. The fulfilled 

modeling confirms the Walborn hypothesis (Walborn, 

ApJ 1976, Walborn at al. PASP, 2000) that in all 

OBC stars the abundance of CNO elements is normal, 

whereas atmospheres of OBN stars and majority of 

normal super giants are enriched by nitrogen, and the 

nitrogen excess correlates with He/H.  
O.V. Maryeva, V.G. Klochkova, E.L. Chentsov. Astrophys. 

Bull., 68, 87 (2013); Izvestia KrAO, 109, No.2 (2013). 

 

ʉʇɽʂʊʈʆʇʆʃʗʈʀʄɽʊʈʀʗ ʄɸʉʉʀɺʅʓʍ 

ɿɺɽɿɼ 
 

ʇʦʣʫʯʝʥʳ ʩʧʝʢʪʨʳ ʟʚʝʟʜʳ ɺʦʣʴʬʘ-ʈʘʡʝ WR156 

(WN8h) ʚ ʜʠʘʧʘʟʦʥʝ 3500-7200 ¡ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 

0.9 ¡/pix. (ʧʝʨʚʳʝ ʩʧʝʢʪʨʦʧʦʣʷʨʠʤʝʪʨʠʯʝʩʢʠʝ 

ʥʘʙʣʶʜʝʥʠʷ ʥʘ ɹʊɸ/SCORPIO-2, 2012 ʛ.). ʆʙʥʘʨʫʞʝʥʘ 

ʧʦʣʷʨʠʟʘʮʠʷ ʠʟʣʫʯʝʥʠʷ (P=1.38Ñ0.06%, ẽ=77.4ÁÑ1.2Á), 

ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʤʝʞʟʚʝʟʜʥʫʶ ʧʨʠʨʦʜʫ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʝʪ 

ʢʘʨʪʘ ʤʝʞʟʚʝʟʜʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

WR156, ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʦ ʟʚʸʟʜʘʤ ʧʦʣʷ.  

ʇʦʩʪʨʦʝʥʘ ʩʬʝʨʠʯʝʩʢʠ ʩʠʤʤʝʪʨʠʯʥʘʷ ʤʦʜʝʣʴ ʚʝʪʨʘ 

WR156, ʦʧʨʝʜʝʣʝʥʳ ʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠ 

 SPECTROPOLARIMETRY OF MASSIVE 

STARS 
 

The spectra of the Wolf-Rayet star WR156 (WN8h) 

in the range 3500-7200 ¡ were obtained with a 

resolution of 0.9 ¡/pix. (The first spectropolarimetric 

observations with BTA/SCORPIO-2, 2012). The 

radiation polarization was discovered 

(P=1.38Ñ0.06%, ẽ=77.4ÁÑ1.2Á), which is of 

interstellar nature what is indicated by the map of 

interstellar polarization in the direction of WR156 

determined by field stars. A spherically symmetric 

model of the WR156 wind was built, physical 
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ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʝʝ ʘʪʤʦʩʬʝʨʳ.  

ʇʦ ɻ ʪʠʤ ʧʘʨʘʤʝʪʨʘʤ ʟʚʝʟʜʘ ʙʣʠʟʢʘ ʢ ʜʨʫʛʠʤ 

WN8h-ʟʚʝʟʜʘʤ, ʫ ʢʦʪʦʨʳʭ ʦʙʥʘʨʫʞʝʥʳ ʵʬʬʝʢʪʳ 

ʜʝʧʦʣʷʨʠʟʘʮʠʠ ʚ ʣʠʥʠʷʭ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ WR156 ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ 

ʙʦʛʘʪʦʡ ʚʦʜʦʨʦʜʦʤ WR-ʟʚʝʟʜʦʡ WN8-ʪʠʧʘ ʚ 

ɻʘʣʘʢʪʠʢʝ.   
ʆ.ɺ. ʄʘʨʴʝʚʘ, ɺ.ʃ. ɸʬʘʥʘʩʴʝʚ, ɺ.ɽ. ʇʘʥʯʫʢ. New astronomy, 

25, 27 (2013). 

 

ʉʇɽʂʊʈʆʉʂʆʇʀʗ ʄɸʃʆɸʄʇʃʀʊʋɼʅʆʁ 

ʎɽʌɽʀɼʓ SU CAS 
 

ʉʝʨʠʷ ʠʟ 16 ʩʧʝʢʪʨʦʚ ʩ ʚʳʩʦʢʠʤ ʩʧʝʢʪʨʘʣʴʥʳʤ 

ʨʘʟʨʝʰʝʥʠʝʤ (ɹʊɸ/ʅʕʉ, ʥʘʙʣʶʜʝʥʠʷ 2007-2009 ʛʛ.) 

ʜʣʷ ʤʘʣʦʘʤʧʣʠʪʫʜʥʦʡ ʮʝʬʝʠʜʳ SU Cas ʧʦʟʚʦʣʠʣʘ 

ʠʟʫʯʠʪʴ ʧʝʨʝʤʝʥʥʦʩʪʴ ʣʫʯʝʚʳʭ ʩʢʦʨʦʩʪʝʡ Vr ʠ 

ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ ʘʪʤʦʩʬʝʨʳ. ʇʨʠʚʣʝʢʘʷ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʧʦ Vr ʠ ʧʨʠʤʝʥʷʷ ʯʘʩʪʦʪʥʳʡ 

ʘʥʘʣʠʟ, ʫʪʦʯʥʝʥ ʝʝ ʧʫʣʴʩʘʮʠʦʥʥʳʡ ʠ ʦʨʙʠʪʘʣʴʥʳʡ 

ʧʝʨʠʦʜʳ. ʇʦʤʠʤʦ ʠʟʚʝʩʪʥʦʛʦ ʧʫʣɹʩʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 

P=1.9493282
d
, ʦʙʥʘʨʫʞʝʥ ʚʦʟʤʦʞʥʳʡ ʧʝʨʠʦʜ 

2.040477
d
. ʀʭ ʦʪʥʦʰʝʥʠʝ, ʨʘʚʥʦʝ 0.96, ʧʦʟʚʦʣʷʝʪ 

ʟʘʧʦʜʦʟʨʠʪʴ ʥʝʨʘʜʠʘʣʴʥʳʝ ʧʫʣʴʩʘʮʠʠ ʚ ʘʪʤʦʩʬʝʨʝ 

ʮʝʬʝʠʜʳ. ʇʦ ʜʘʥʥʳʤ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʬʦʪʦʤʝʪʨʠʠ 

ʟʘ 60 ʣʝʪ ʧʦʢʘʟʘʥʦ, ʯʪʦ Teff ʟʚʝʟʜʳ ʠʩʧʳʪʳʚʘʝʪ 

ʩʧʦʨʘʜʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʦʡ Ñ200ÁK. 

ʀʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʮʚʝʪʘ, Teff ʠ ɔ-ʩʢʦʨʦʩʪʠ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʩʧʫʪʥʠʢʦʚ. ʉʦʜʝʨʞʘʥʠʷ 

ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʘʪʤʦʩʬʝʨʝ SU Cas 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʮʝʬʝʠʜʘ ʷʚʣʷʝʪʩʷ 

ʪʠʧʠʯʥʳʤ ʩʚʝʨʭʛʠʛʘʥʪʦʤ ʧʦʩʣʝ çʧʝʨʚʦʛʦ 

ʧʝʨʝʤʝʰʠʚʘʥʠʷè. ʆʮʝʥʢʘ ʨʘʩʩʪʦʷʥʠʷ 455 ʧʩ ʥʝ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʢ ʨʘʩʩʝʷʥʥʦʤʫ 

ʩʢʦʧʣʝʥʠʶ Alessi 95. ɺʦʧʨʦʩ ʦ ʤʦʜʝ ʧʫʣʴʩʘʮʠʡ SU Cas 

ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ.  
ʀ.ɸ. ʋʩʝʥʢʦ, ɺ.ɻ. ʂʣʦʯʢʦʚʘ, ʅ.ʉ. ʊʘʚʦʣʞʘʥʩʢʘʷ. ʇɸɾ, 39, 

710 (2013). 

 

parameters and chemical composition of its 

atmosphere were determined. From these parameters 

the star is close to other WN8h stars in which the 

effects of depolarization in lines were discovered. 

From modeling results it follows that WR156 is the 

most hydrogen-rich WR star of the WN8 type in the 

Galaxy. 
O.V. Maryeva, V.L. Afanasiev, V.E. Panchuk. New 

astronomy, 25, 27 (2013). 

 

SPECTROSCOPY OF THE LOW-AMPLITUDE 

CEPHEID SU CAS 
 

A series of 16 spectra of high spectral resolution 

(BTA/NAS observations of 2007-2009) for the low-

amplitude Cepheid SU Cas allowed us studying 

variability of its radial velocities Vr and determining 

parameters of its atmosphere. Drawing on the 

published data and applying the frequency analysis, 

we specified pulsating and orbit periods. Besides the 

known pulsating period P=1.9493282
d
, a possible 

period of 2.040477
d
 was discovered.  

Its ratio equal to 0.96 suggests nonradial pulsations in 

atmosphere of the Cepheid. From data of the 60-year 

photoelectric photometry it was shown that Teff of the 

star undergoes sporadic changes with the value 

Ñ200ÁK.  

Alterations of the color index, Teff and ɔ-velocity 

indicate the presence of satellites.  Content of 

chemical elements in atmosphere of SU Cas confirm 

the conclusion that the Cepheid is a typical supergiant 

after çthe first mixingè. The distance estimation 

455 pc contradicts its belonging to the open cluster 

Alessi 95. The question about the mode of SU Cas 

pulsations remains open. 

 
I.A. Usenko, V.G. Klochkova, N.S. Tavolzhanskaya, 

Astronomy Letters, 39, 634 (2013). 

 

R Sct ð ʇʆʃʋʇʈɸɺʀʃʔʅɸʗ ʇɽʈɽʄɽʅʅɸʗ 

ʊʀʇɸ RV Tu 
 

ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʦʧʪʠʯʝʩʢʠʭ ʩʧʝʢʪʨʦʚ ʚʳʩʦʢʦʛʦ 

ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʧʦʣʫʧʨʘʚʠʣʴʥʦʡ 

ʧʝʨʝʤʝʥʥʦʡ ʟʚʝʟʜʳ R Sct. ʀʟʫʯʝʥʘ ʧʝʨʝʤʝʥʥʦʩʪʴ 

ʩʧʝʢʪʨʘʣʴʥʳʭ ʜʝʪʘʣʝʡ (ʵʤʠʩʩʠʡ, ʨʘʩʱʝʧʣʝʥʠʷ ʣʠʥʠʡ) 

ʠ ʧʝʨʝʤʝʥʥʦʩʪʴ ʢʘʨʪʠʥʳ ʣʫʯʝʚʦʡ ʩʢʦʨʦʩʪʠ. 

ʆʧʨʝʜʝʣʝʥʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ 

(Teff=4500ÁK, log g=0.0 ʠ V t=4.0 ʢʤ/ʩ) ʠ ʩʦʜʝʨʞʘʥʠʷ 

ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʘʪʤʦʩʬʝʨʝ. R Sct - ʵʪʦ 

ʤʘʣʦʤʝʪʘʣʣʠʯʥʘʷ ʟʚʝʟʜʘ ʩ [Fe/H] å 0.5. ʉʦʜʝʨʞʘʥʠʝ 

ʫʛʣʝʨʦʜʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʦ, [C/Fe] = +0.84, ʧʨʠ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʜʝʬʠʮʠʪʝ ʵʣʝʤʝʥʪʦʚ s-ʧʨʦʮʝʩʩʘ. 

ɿʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʡ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʥʜʝʥʩʘʮʠʠ 

ʥʝ ʥʘʡʜʝʥʘ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʩʝʣʝʢʪʠʚʥʦʡ ʢʦʥʜʝʥʩʘʮʠʠ. ʉʚʝʪʠʤʦʩʪʴ ʟʚʝʟʜʳ, 

ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʦ ʧʘʨʘʣʣʘʢʩʫ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʦʣʦʞʝʥʠʶ ʥʘ RGB ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʪʦ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʠʟʙʳʪʢʦʚ ʵʣʝʤʝʥʪʦʚ 

s-ʧʨʦʮʝʩʩʘ.  
T. Kipper, V.G. Klochkova. Baltic Astronomy, 22, 77(2013). 
 

 R Sct ï A SEMI-REGULAR  TYPE RV Tu 

VARIABLE STAR  
 

Optical spectra of high spectral resolution of the 

semi-regular variable star R Sct were analyzed. 

Variability of spectral details (emissions, line 

splitting) and variability of the pattern of radial 

velocities were studied.  

Fundamental parameters (Teff=4500ÁK, log g=0.0 and 

V t=4.0 km/s) and content of chemical elements in 

atmosphere were determined. The content of carbon 

is considerably heightened, [C/Fe] = +0.84, with a 

considerable deficit of elements of the s-process.  

 

No dependences of contents on the condensation 

temperature were found, which indicates inefficiency 

of the selective condensation. The star luminosity 

determined from parallax corresponds to its location 

on RGB or somewhat higher, which agrees with the 

absence of excesses of the s-process elements. 

 
T. Kipper, V.G. Klochkova. Baltic Astronomy, 22, 

77(2013). 
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ʉɺɽʈʍʂʈʀʊʀʏɽʉʂʀʁ ɸʂʂʈɽʎʀʆʅʅʓʁ 

ɼʀʉʂ ɺ SS 433 
 

ʇʨʠ ʧʘʜʝʥʠʠ ʤʘʪʝʨʠʠ ʥʘ ʯʝʨʥʫʶ ʜʳʨʫ (ʏɼ) ʚʦʢʨʫʛ ʥʝʝ 

ʦʙʨʘʟʫʝʪʩʷ ʘʢʢʨʝʮʠʦʥʥʳʡ ʜʠʩʢ, ʷʚʣʷʶʱʠʡʩʷ ʦʯʝʥʴ 

ʷʨʢʠʤ ʠʩʪʦʯʥʠʢʦʤ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ. ɽʩʣʠ 

ʚʝʱʝʩʪʚʘ, ʧʘʜʘʶʱʝʛʦ ʥʘ ʏɼ, ʦʯʝʥʴ ʤʥʦʛʦ, ʪʦ ʚʦʟʥʠʢʘʝʪ 

ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʠʡ ʘʢʢʨʝʮʠʦʥʥʳʡ ʜʠʩʢ.  

 SUPERCRITICAL ACCRETION  

DISK IN SS 433 
 

When matter falls on a black hole (BH), an accretion 

disk forms around it, which is a powerful source of X-

ray emission. If there is very much of this matter, a 

supercritical accretion disk arises.  

 

ʈʠʩ. 36. ʉʣʝʚʘ: ʩʧʝʢʪʨʳ SS 433, ʧʦʣʫʯʝʥʥʳʝ ʜʚʘʞʜʳ ʚ ʩʫʪʢʠ - ʩʥʘʯʘʣʘ ʥʘ ɹʊɸ ʠ ʯʝʨʝʟ 12 ʯʘʩʦʚ ʥʘ Subaru 

(ɻʘʚʘʠ). ʇʦʢʘʟʘʥ ʦʜʠʥ ʩʧʝʢʪʨʘʣʴʥʳʡ ʬʨʘʛʤʝʥʪ ʚ 8 ʩʧʝʢʪʨʘʭ ʩ ʜʚʫʤʷ ʷʨʢʠʤʠ ʣʠʥʠʷʤʠ, ʢʦʪʦʨʳʝ 

ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʛʦʨʷʯʝʤ ʛʘʟʝ ʩ T~30000Á-50000Á, - ʣʠʥʠ ̫HeII (ʩʧʨʘʚʘ) ʠ çʙʣʝʥʜʘ ɹʦʫʵʥʘè (ʩʣʝʚʘ), ʩʦʩʪʦʷʱʘʷ 

ʠʟ ʪʨʝʭ ʣʠʥʠʡ NIII  ʠ ʪʨʝʭ ʣʠʥʠʡ CIII. ʉʚʝʨʭʰʠʨʦʢʠʝ ʢʦʤʧʦʥʝʥʪʳ ʥʘʨʠʩʦʚʘʥʳ ʧʣʘʚʥʳʤʠ ʣʠʥʠʷʤʠ - ʦʜʥʘ ʧʦʜ 

HeII, ʚʪʦʨʘʷ ʧʦʜ ʙʣʝʥʜʦʡ, ʧʦʢʘʟʘʥʘ ʪʘʢʞʝ ʠʭ ʩʫʤʤʘ. ɺ ʦʨʙʠʪʘʣʴʥʳʭ ʬʘʟʘʭ ʩʠʩʪʝʤʳ SS 433 (ʮʠʬʨʳ ʥʘ 

ʨʠʩʫʥʢʝ) 0.92, 0.96, 0.99, 0.03 ʠ 0.07 ʘʢʢʨʝʮʠʦʥʥʳʡ ʜʠʩʢ ʟʘʪʤʝʚʘʝʪʩʷ ʟʚʝʟʜʦʡ-ʜʦʥʦʨʦʤ, ʧʦʵʪʦʤʫ ʫʤʝʥʴʰʘʝʪʩʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʚʝʨʭʰʠʨʦʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʉʧʨʘʚʘ: ʂʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ ʚʝʪʨʘ, ʧʦʨʦʞʜʘʝʤʦʛʦ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʠʤ ʘʢʢʨʝʮʠʦʥʥʳʤ ʜʠʩʢʦʤ. ʊʦʯʢʦʡ ʚ 

ʮʝʥʪʨʝ ʬʠʛʫʨʳ ʦʙʦʟʥʘʯʝʥʘ ʯʝʨʥʘʷ ʜʳʨʘ (ʏɼ). ɺʦʢʨʫʛ ʥʝʝ ʚʨʘʱʘʝʪʩʷ ʘʢʢʨʝʮʠʦʥʥʳʡ ʜʠʩʢ (ʦʪʨʝʟʦʢ ʚ ʮʝʥʪʨʝ). 

ɺ ʜʠʩʢʝ ʦʢʦʣʦ ʏɼ ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʛʘʟ ʚ ʚʠʜʝ ʜʚʫʭ ʢʦʥʫʩʦʚ, ʢʦʪʦʨʳʡ ʨʘʟʣʝʪʘʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ~4000 ʢʤ/ʩ 

(ʯʝʨʥʳʝ ʪʦʯʢʠ). ʂʨʘʩʥʳʤ ʦʙʦʟʥʘʯʝʥʦ ʪʦ, ʯʪʦ ʚʠʜʠʪ ʥʘʙʣʶʜʘʪʝʣʴ, ʥʘʭʦʜʷʱʠʡʩʷ ʩʧʨʘʚʘ. 
 

Fig. 36. Left: the spectra of SS 433 obtained twice a day ï at first with BTA and then in 12 hours with Subaru 

(Hawaii). The figure shows one spectral fragment in 8 spectra with two bright lines which form in hot gas with 

T~30000Á-50000Á ï the line HeII (right) and the Bowen blend (left) consisting of three lines NIII and three lines CIII. 

The super wide components are drawn by smooth lines ï one under HeII, another under the blend. Also their sum is 

shown. In the orbital period (numbers in the figure) 0.92, 0.96, 0.99, 0.03 and 0.07 of the SS 433 system the accretion 

disk is eclipsed by the donor star, therefore intensity of the super side components decreases. 

Right: a computer model of wind generated by the supercritical accretion disk. The point in the center denotes the 

black hole (BH). The accretion disk rotates around it (the segment in the center). Gas in the disk near the black hole 

is ejected at a velocity of ~4000 km/s in the form of two cones (black points). The red color denotes what is seen by an 

observer located at the right.  

 

ɺ ʧʝʨʚʳʝ ʧʦʣʤʠʣʣʠʘʨʜʘ ʣʝʪ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʥʘʰʝʡ 

ɺʩʝʣʝʥʥʦʡ ʚ ʮʝʥʪʨʘʭ ʤʦʣʦʜʳʭ ʛʘʣʘʢʪʠʢ ʩʪʘʣʠ 

ʧʦʷʚʣʷʪʴʩʷ ʠ ʨʘʩʪʠ ʩʚʝʨʭʤʘʩʩʠʚʥʳʝ ʏɼ - ʢʚʘʟʘʨʳ. ɿʘ 

ʵʪʦʪ çʢʦʨʦʪʢʠʡè ʩʨʦʢ ʦʥʠ ʥʘʙʨʘʣʠ ʦʛʨʦʤʥʫʶ ʤʘʩʩʫ ʚ 

ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʘʨʜʦʚ Mᾔ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ 

ʨʝʞʠʤʝ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʡ ʘʢʢʨʝʮʠʠ. ʅʘʙʣʶʜʘʪʴ 

ʙʳʩʪʨʳʡ ʨʦʩʪ ʢʚʘʟʘʨʦʚ ʧʦʢʘ ʥʝ ʫʜʘʣʦʩʴ, ʪʘʢ ʢʘʢ ʧʨʠ 

 In the first half billion years after our Universe was 

born, super massive BHs ï quasars had been 

appearing and growing. During this çshortè period 

they accumulated huge mass of several billions of 

Mᾔ, which is possible only in the mode of 

supercritical accretion. The fast growth of quasars 

was not observed yet, since in this process the 
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ʵʪʦʤ ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʩʪʦʣʴʢʦ ʛʘʟʘ ʠ ʧʳʣʠ, ʯʪʦ ʩʘʤʦʛʦ 

ʦʙʲʝʢʪʘ ʥʝ ʚʠʜʥʦ. ʆʜʥʘʢʦ, ʚ ʥʘʰʝʡ ɻʘʣʘʢʪʠʢʝ ʝʩʪʴ 

ʤʠʢʨʦʢʦʧʠʷ ʤʦʣʦʜʳʭ ʢʚʘʟʘʨʦʚ ï ʦʙʲʝʢʪ SS 433. ʕʪʦ 

ʩʠʩʪʝʤʘ ʠʟ ʜʚʫʭ ʙʣʠʟʢʠʭ ʟʚʝʟʜ, ʦʜʥʘ ʠʟ ʥʠʭ ʏɼ ʤʘʩʩʦʡ 

~10 Mᾔ, ʚʪʦʨʘʷ ʟʚʝʟʜʘ-ʜʦʥʦʨ, ʢʦʪʦʨʘʷ ʙʫʢʚʘʣʴʥʦ 

ʟʘʚʘʣʠʚʘʝʪ ʏɼ ʩʚʦʠʤ ʚʝʱʝʩʪʚʦʤ. 

SS 433 ʠʟʫʯʘʣʩʷ ʤʥʦʛʠʤʠ ʛʨʫʧʧʘʤʠ ʚ ʤʠʨʝ.  

ʅʝʜʘʚʥʦ ʚ ʉɸʆ ʈɸʅ ʫʜʘʣʦʩʴ ʦʙʥʘʨʫʞʠʪʴ ʥʦʚʦʝ 

ʩʚʦʡʩʪʚʦ - ʩʚʝʨʭʰʠʨʦʢʠʝ ʣʠʥʠʠ ʚ ʝʛʦ ʩʧʝʢʪʨʝ (ʨʠʩ. 36, 

ʩʣʝʚʘ).  

ɻʘʟ ʧʘʜʘʝʪ ʥʘ ʏɼ, ʥʦ ʜʳʨʘ ʥʝ ʧʨʠʥʠʤʘʝʪ ʚʝʩʴ ʵʪʦʪ ʛʘʟ 

(ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʠʡ ʨʝʞʠʤ ʘʢʢʨʝʮʠʠ), ʠ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʧʘʜʘʶʱʝʡ ʤʘʪʝʨʠʠ ʚʳʣʝʪʘʝʪ ʦʙʨʘʪʥʦ ʩʦ ʩʢʦʨʦʩʪʴʶ 

~4000 ʢʤ/ʩ. ɺʧʝʨʚʳʝ ʩʦʟʜʘʥʘ ʤʦʜʝʣʴ ʚʝʪʨʘ 

ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʛʦ ʜʠʩʢʘ (ʨʠʩ. 36, ʩʧʨʘʚʘ), ʢʦʪʦʨʘʷ 

ʦʙʲʷʩʥʷʝʪ ʚʩʝ ʦʩʥʦʚʥʳʝ ʜʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʡ.  

ɺʝʪʝʨ ʦʪ ʘʢʢʨʝʮʠʦʥʥʦʛʦ ʜʠʩʢ SS 433 - ʩʘʤʡr ʤʦʱʥʳʡ 

ʠʟ ʥʘʙʣʶʜʘʝʤʳʭ ʩʨʝʜʠ ʟʚʝʟʜ ʥʘʰʝʡ ɻʘʣʘʢʪʠʢʠ. 
 

ʇ.ʉ. ʄʝʜʚʝʜʝʚ, ʉ.ʅ. ʌʘʙʨʠʢʘ, ɺ.ɺ. ɺʘʩʠʣʴʝʚ, 

ɺ.ʇ. ɻʦʨʘʥʩʢʠʡ, ɽ.ɸ. ɹʘʨʩʫʢʦʚʘ. ʇɸɾ, 39, 916 (2013). 

ejection of gas and dust is so intensive that the object 

is not seen. However, in our Galaxy there is a micro 

copy of young quasars ï the object SS433. This is a 

system of two close stars. One of them is a black hole 

of the mass ~10 Mᾔ, another one is a donor star which 

overloads the black hole with its matter. 

SS433 was investigated by many groups throughout 

the world. Recently SAO RAS researchers managed 

to discover its new property ï superwide lines in its 

spectrum (Fig. 36, left). Gas falls on the black hole, 

but the black hole does not accept all of it (the 

supercritical mode of accretion), and the basic part of 

the falling matter flies back at a velocity of 

~4000 km/s. A model of wind of the supercritical disk 

(Fig. 36, right) explaining all basic observational data 

was first suggested. The wind from the SS433 

accretion disk is the most powerful one among the 

stars of our Galaxy.  
P.S. Medvedev, S.N. Fabrika, V.V. Vasiliev, 

V.P. Goranskij, E.A. Barsukova. Astronomy Letters, 39, 

826 (2013). 

 

ʇɽʈɽʄɽʅʅʆʉʊʔ ʆʇʊʀʏɽʉʂʆɻʆ ʀ 

ʈɽʅʊɻɽʅʆɺʉʂʆɻʆ ʀɿʃʋʏɽʅʀʗ SS 433 
 VARIABILITY OF OPTICAL AND X -RAY 

RADIATION OF SS 433 

 

ʈʠʩ. 37. ʉʣʝʚʘ: ʩʧʝʢʪʨʳ ʤʦʱʥʦʩʪʠ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ 2-20 ʢʵɺ ʜʣʷ ʨʘʟʥʳʭ ʦʨʠʝʥʪʘʮʠʡ 

ʘʢʢʨʝʮʠʦʥʥʦʛʦ ʜʠʩʢʘ ʠ ʚʝʪʨʦʚʦʛʦ ʢʘʥʘʣʘ: ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʩʢʨʳʪʠʝ ʜʠʩʢʘ ʚ ʩʪʦʨʦʥʫ ʥʘʙʣʶʜʘʪʝʣʷ (ʢʨʘʩʥʳʡ) 

ʠ ʜʠʩʢ ʩ ʨʝʙʨʘ (ʩʠʥʠʡ). 

ʉʧʨʘʚʘ: ʚʝʨʦʷʪʥʳʡ ʚʠʜ ʩʧʝʢʪʨʘ ʤʦʱʥʦʩʪʠ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʛʦ ʘʢʢʨʝʮʠʦʥʥʦʛʦ ʜʠʩʢʘ. ʏʘʩʪʦʪʘ f1 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʷʟʢʦʤʫ ʚʨʝʤʝʥʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʨʘʜʠʫʩʦʤ ʩʬʝʨʠʟʘʮʠʠ, f2 - ʯʘʩʪʦʪʘ ʥʘ ʨʘʜʠʫʩʝ 

ʩʬʝʨʠʟʘʮʠʠ. ʇʣʦʩʢʠʡ ʫʯʘʩʪʦʢ ʤʝʞʜʫ ʵʪʠʤʠ ʯʘʩʪʦʪʘʤʠ ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʩʠʛʥʘʣʦʚ 

ʤʝʞʜʫ ʵʪʠʤʠ ʯʘʩʪʦʪʘʤʠ ʢʨʦʤʝ ʙʝʣʦʛʦ ʰʫʤʘ, ʢʦʪʦʨʳʡ ʧʨʦʠʟʚʦʜʠʪ ʧʣʦʩʢʠʡ ʫʯʘʩʪʦʢ. 
 

Fig. 37. Left: power spectra of X-ray emission in the 2-20 keV range for different orientations of the accretion disk 

(and the wind funnel): the maximum opening of the disk towards the observer (red) and edge-on disk (blue). 

Right: an expected power spectrum of the supercritical accretion disk. The f1 frequency corresponds to the viscous 

time immediately before the spherization radius; f2 is a frequency at the spherization radius. The flat region between 

these two frequencies appears because of no signals between f1 and f2, except çwhite noiseè which produces the flat 

power spectrum. 

 

ʇʦ ʘʨʭʠʚʥʳʤ ʜʘʥʥʳʤ ʢʦʩʤʠʯʝʩʢʦʡ ʨʝʥʪʛʝʥʦʚʩʢʦʡ 

ʦʙʩʝʨʚʘʪʦʨʠʠ RXTE, ʘ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʝ ʥʘʰʠʭ 

ʩʦʚʤʝʩʪʥʳʭ ʩʠʥʭʨʦʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ (ɹʊɸ ʠ RXTE) 

ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ 

ʧʝʨʝʤʝʥʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʛʦ 

ʘʢʢʨʝʮʠʦʥʥʦʛʦ ʜʠʩʢʘ SS 433. ʕʪʘ ʧʝʨʝʤʝʥʥʦʩʪʴ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʮʝʩʩʘʤʠ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʚ ʚʝʪʨʦʚʦʤ 

 Stochastic variability of emission of the supercritical 

accretion disk of SS433 was studied by archives data 

of the space X-ray observatory RXTA and on the 

basis of our joint (BTA and RXTE) synchronous 

observations.  

This variability is determined by processes occurring 

in the wind tunnel of the supercritical accretion disk 
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ʢʘʥʘʣʝ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʛʦ ʘʢʢʨʝʮʠʦʥʥʦʛʦ ʜʠʩʢʘ 

SS 433, ʘ ʪʘʢʞʝ ʚ ʬʦʨʤʠʨʫʝʤʳʭ ʚ ʥʝʤ ʨʝʣʷʪʠʚʠʩʪʩʢʠʭ 

ʩʪʨʫʷʭ. ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʚʠʜ ʢʨʦʩʩ-ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ 

ʬʫʥʢʮʠʡ ʠ ʩʧʝʢʪʨʦʚ ʤʦʱʥʦʩʪʠ ʧʦʣʥʦʩʪʴʶ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʣʦʚʠʷʤʠ ʚʠʜʠʤʦʩʪʠ ʢʘʥʘʣʘ. ʂʦʛʜʘ ʦʥ 

ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʩʢʨʳʪ ʥʘ ʥʘʙʣʶʜʘʪʝʣʷ (ʨʠʩ. 36, 

ʩʧʨʘʚʘ), ʪʦ ʚ ʩʧʝʢʪʨʝ ʤʦʱʥʦʩʪʠ (ʨʠʩ. 37, ʩʣʝʚʘ - 

ʢʨʘʩʥʳʡ ʮʚʝʪ) ʧʦʷʚʣʷʝʪʩʷ ʧʣʦʩʢʠʡ ʫʯʘʩʪʦʢ, ʘ ʥʘ 

ʯʘʩʪʦʪʝ 2Ĭ10
3
ɻʮ ʚʦʟʥʠʢʘʝʪ ʩʣʦʤ. 

ʂʦʛʜʘ ʜʠʩʢ ʠ ʢʘʥʘʣ ʥʘʙʣʶʜʘʶʪʩʷ ʩ ʨʝʙʨʘ (ʨʠʩ. 36, 

ʩʧʨʘʚʘ), ʪʦ ʩʧʝʢʪʨ ʤʦʱʥʦʩʪʠ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ 

ʠʟʣʫʯʝʥʠʷ SS 433 ʦʧʠʩʳʚʘʝʪʩʷ ʝʜʠʥʳʤ ʩʪʝʧʝʥʥʳʤ 

ʟʘʢʦʥʦʤ. ɸʥʘʣʠʟ ʢʦʨʨʝʣʷʮʠʡ ʤʝʞʜʫ ʦʧʪʠʯʝʩʢʠʤ ʠ 

ʨʝʥʪʛʝʥʦʚʩʢʠʤ ʠʟʣʫʯʝʥʠʝʤ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʷʛʢʦʝ 

ʨʝʥʪʛʝʥʦʚʩʢʦʝ ʠʟʣʫʯʝʥʠʝ (2-5 ʢʵɺ), ʬʦʨʤʠʨʫʝʤʦʝ ʧʦ 

ʙʦʣɹh ʝʡ ʯʘʩʪʠ ʚ ʩʪʨʫʷʭ, ʟʘʧʘʟʜʳʚʘʝʪ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʦʧʪʠʯʝʩʢʦʤʫ (ʨʠʩ. 38a). ɾʸʩʪʢʦʝ ʨʝʥʪʛʝʥʦʚʩʢʦʝ 

ʠʟʣʫʯʝʥʠʝ (8-20 ʢʵɺ) ʧʨʠʭʦʜʠʪ ʢ ʥʘʙʣʶʜʘʪʝʣʶ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʦʧʪʠʯʝʩʢʠʤ (ʨʠʩ. 38b). ʉʪʨʫʠ SS 433 

ʚʳʣʝʪʘʶʪ ʠʟ ʚʥʫʪʨʝʥʥʠʭ ʯʘʩʪʝʡ ʘʢʢʨʝʮʠʦʥʥʦʛʦ ʜʠʩʢʘ, 

ʨʷʜʦʤ ʩ ʯʝʨʥʦʡ ʜʳʨʦʡ, ʜʚʠʞʫʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 0.26 ʩ, ʘ 

ʞʝʩʪʢʦʝ ʨʝʥʪʛʝʥʦʚʩʢʦʝ ʠʟʣʫʯʝʥʠʝ ʚʳʭʦʜʠʪ ʦʪʪʫʜʘ ʞʝ, 

ʥʦ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ. ɾʝʩʪʢʦʝ ʨʝʥʪʛʝʥʦʚʩʢʦʝ 

ʠʟʣʫʯʝʥʠʝ ʦʪʨʘʞʘʝʪʩʷ ʦʪ ʚʥʝʰʥʠʭ ʩʪʝʥʦʢ ʢʘʥʘʣʘ ʠ 

ʜʝʪʝʢʪʠʨʫʝʪʩʷ ʨʝʥʪʛʝʥʦʚʩʢʠʤ ʪʝʣʝʩʢʦʧʦʤ. ʆʧʪʠʯʝʩʢʦʝ 

ʠʟʣʫʯʝʥʠʝ - ʵʪʦ ʧʝʨʝʨʘʙʦʪʘʥʥʦʝ (ʬʣʫʦʨʝʩʮʝʥʮʠʷ) ʥʘ 

ʚʥʝʰʥʠʭ ʩʪʝʥʢʘʭ ʢʘʥʘʣʘ ʞʝʩʪʢʦʝ ʠʟʣʫʯʝʥʠʝ. 

ʇʦ ʤʦʜʝʣʷʤ ʦʧʪʠʯʝʩʢʦʛʦ ʠ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʩʧʝʢʪʨʦʚ 

ʤʦʱʥʦʩʪʠ ʦʮʝʥʝʥʘ ʜʣʠʥʘ ʢʘʥʘʣʘ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʛʦ 

ʜʠʩʢʘ SS433 2Ĭ10
12
ʩʤ (~30 Rᾔ) ʠ ʫʛʦʣ ʧʦʣʫʨʘʩʪʚʦʨʘ 

ʢʘʥʘʣʘ ~50Á. 

of SS433 and relativistic jets formed in it. 

 

It was detected that the shape of cross-correlation 

functions and power spectrum is totally determined 

by conditions of visibility of the tunnel. When it is 

open maximally towards an observer (Fig. 36, right), 

a flat section appears in the power spectrum (Fig. 37, 

left - the red color), and there is a break at the 

frequency 2Ĭ10
3
Hz. 

When the disk and tunnel are seen edge-on (Fig. 36, 

right), the power spectrum of X-ray emission of 

SS433 is described by a single power law.   

Analysis of correlations between optical and X-ray 

emissions showed that the soft X-ray emission 

(2-5 keV) formed mainly in jets lags relative to 

optical one (Fig. 38a).  

The hard X-ray emission (8-20 keV) arrives to an 

observer simultaneously with optical (Fig. 38b).  

The jets of SS 433 fly out of internal parts of the 

accretion disk near the black hole, move at a velocity 

of 0.26c, and the hard X-ray emission exits from the 

same place, but at a velocity of light.  

The hard X-ray emission is reflected from the 

external wall of the tunnel and is detected by an X-ray 

telescope. The optical emission is the hard emission 

converted (fluorecense) on the external walls of the 

tunnel.  

From models of optical and X-ray power spectra we 

estimated length of the tunnel of the SS433 

supercritical disk as 2Ĭ10
12

 cm (~30 Rᾔ) and the 

angle of the tunnel half-opening as ~50Á. 

 

ʈʠc. 38. ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʬʫʥʢʮʠʠ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ ʤʝʞʜʫ ʤʷʛʢʠʤ ʜʠʘʧʘʟʦʥʦʤ 2-5 ʢʵɺ ʠ 

ʦʧʪʠʯʝʩʢʠʤ ʜʠʘʧʘʟʦʥʦʤ (a), ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʞʝʩʪʢʠʤ ʨʝʥʪʛʝʥʦʚʩʢʠʤ ʜʠʘʧʘʟʦʥʦʤ 8-20 ʢʵɺ ʠ ʦʧʪʠʯʝʩʢʠʤ 

(b). ɼʘʥʥʳʝ ʧʦʣʫʯʝʥʳ ʥʘ ʦʩʥʦʚʝ ʦʜʥʦʚʨʝʤʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ RXTE ʠ ɹʊɸ. 
 

Fig. 38. Functions of correlation between optical and soft X-ray (2-5 keV) emissions (a) and between optical and 

hard X-ray (8-20 keV) emissions (b). Based on the data of simultaneous RXTE and BTA observations. 

 

ʄʦʜʝʣʠ ʩʧʝʢʪʨʘ ʤʦʱʥʦʩʪʠ (ʨʠʩ. 37, ʢʨʘʩʥʳʡ) 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʝʥʪʛʝʥʦʚʩʢʘʷ ʩʪʨʫʷ ʩʦʩʪʦʠʪ ʠʟ ʛʘʟʦʚʳʭ 

ʩʛʫʩʪʢʦʚ ʩ ʪʨʝʤʷ ʨʘʟʥʳʤʠ ʧʣʦʪʥʦʩʪʷʤʠ 8Ĭ10
13

, 3Ĭ10
13

 

ʠ 5Ĭ10
11
cʤ

-3
, ʧʨʠʯʝʤ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʤʘʩʩʳ ʩʪʨʫʠ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʘʤʫʶ ʨʘʟʨʝʞʝʥʥʫʶ ʬʨʘʢʮʠʶ.  

ʋʜʘʣʦʩʴ ʧʦʣʥʦʩʪʴʶ ʚʦʩʩʦʟʜʘʪʴ ʩʧʝʢʪʨ ʦʪʨʘʞʝʥʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ (ʨʠʩ. 37, ʩʠʥʠʡ) ʧʨʠ ʦʨʠʝʥʪʘʮʠʠ ʩʠʩʪʝʤʳ ʩ 

 The models of power spectra (Fig. 37, red) showed 

that the X-ray jet consists of gas clumps with three 

different densities 8Ĭ10
13

, 3Ĭ10
13

 and 5Ĭ10
11

cm
-3
, the 

most part of jet mass being in in the most rare 

fraction.  

We managed to totally reconstruct spectrum of the 

reflected emission (Fig. 37, blue) for the edge-on 
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ʨʝʙʨʘ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʦʙʣʘʢʘ ʛʘʟʘ ʦʪ ʩʪʨʫʠ ʠ 

ʚʝʪʨʘ, ʢʦʪʦʨʳʝ ʫʜʘʣʠʣʠʩʴ ʦʪ ʩʠʩʪʝʤʳ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ (~50-100 ʘ.ʝ.), ʦʪʨʘʞʘʶʪ ʠʟʣʫʯʝʥʠʝ ʢʘʥʘʣʘ. 

ʅʘʣʠʯʠʝ ʧʣʦʩʢʦʛʦ ʫʯʘʩʪʢʘ ʚ ʩʧʝʢʪʨʝ ʤʦʱʥʦʩʪʠ 

(ʨʠʩ. 37, ʩʣʝʚʘ - ʢʨʘʩʥʳʡ) ʩʚʷʟʘʥʦ ʩʦ ʩʢʘʯʢʦʦʙʨʘʟʥʳʤ 

ʠʟʤʝʥʝʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʜʠʩʢʘ ʠ ʚʷʟʢʦʩʪʥʦʛʦ ʚʨʝʤʝʥʠ ʚ 

ʜʠʩʢʝ ʥʘ ʨʘʜʠʫʩʝ ʩʬʝʨʠʟʘʮʠʠ. ʅʘ ʵʪʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 

ʯʝʨʥʦʡ ʜʳʨʳ ʘʢʢʨʝʮʠʦʥʥʳʡ ʜʠʩʢ ʩʪʘʥʦʚʠʪʩʷ ʪʦʣʩʪʳʤ 

(ʪ.ʝ. ʝʛʦ ʪʦʣʱʠʥʘ ʩʨʘʚʥʠʤʘ ʩ ʨʘʜʠʫʩʦʤ). ʊʘʢ ʥʘ 

ʯʘʩʪʦʪʘʭ ʙʦʣʝʝ ʥʠʟʢʠʭ, ʯʝʤ f1, ʤʳ ʥʘʙʣʶʜʘʝʤ 

ʩʪʘʥʜʘʨʪʥʳʡ ʩʧʝʢʪʨ ʤʦʱʥʦʩʪʠ ʘʢʢʨʝʮʠʦʥʥʦʛʦ ʜʠʩʢʘ 

(ʨʠʩ. 37, ʩʧʨʘʚʘ). ʏʘʩʪʦʪʘ f1 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʜʠʫʩʫ 

ʩʬʝʨʠʟʘʮʠʠ ʜʠʩʢʘ ʠ ʚʨʝʤʝʥʠ ~3 ʯʘʩʦʚ. ʅʘ ɻʪʦʤ ʨʘʜʠʫʩʝ 

ʜʠʩʢ ʩʪʘʥʦʚʠʪʩʷ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʠʤ ʠ ʨʝʟʢʦ 

ʨʘʩʰʠʨʷʝʪʩʷ (ʩʬʝʨʠʟʫʝʪʩʷ), ʘ ʚʝʱʝʩʪʚʦ ʥʘʯʠʥʘʝʪ 

ʩʚʦʙʦʜʥʦ ʧʘʜʘʪʴ ʥʘ ʏɼ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʚʨʝʤʝʥʝʤ ~100 

ʩʝʢ. (ʯʘʩʪʦʪʘ f2). ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʤʝʞʜʫ ʯʘʩʪʦʪʘʤʠ f1 ʠ 

f2 ʥʝʪ ʥʠʢʘʢʠʭ ʩʠʛʥʘʣʦʚ, ʢʨʦʤʝ çʙʝʣʦʛʦ ʰʫʤʘè, 

ʢʦʪʦʨʳʡ ʠ ʧʨʦʠʟʚʦʜʠʪ ʧʣʦʩʢʠʡ ʩʧʝʢʪʨ. ʇʦʣʦʞʝʥʠʝ 

ʧʣʦʩʢʦʛʦ ʫʯʘʩʪʢʘ ʚ ʩʧʝʢʪʨʝ ʤʦʱʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ 

ʤʘʩʩʳ ʏɼ, ʪʝʤʧʘ ʘʢʢʨʝʮʠʠ ʠ ʚʷʟʢʦʩʪʠ ʚ ʜʠʩʢʝ, ʦʜʥʘʢʦ 

ʝʛʦ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʠʟʤʝʥʝʥʠʷ 

ʚʷʟʢʦʩʪʠ ʚ ʧʦʜʢʨʠʪʠʯʝʩʢʦʡ ʠ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʡ 

ʦʙʣʘʩʪʷʭ ʜʠʩʢʘ.  
ʂ. ɸʪʘʧʠʥ, ʉ. ʌʘʙʨʠʢʘ, ɸ.ʄʝʜʚʝʜʝʚ, ɸ. ɺʠʥʦʢʫʨʦʚ. 

 

orientation of the system under the assumption that 

clouds of gas from the jet and wind that moved off the 

system to a considerable distance (~50-100 a.u.) 

reflect the tunnel emission. Presence of a flat segment 

in the power spectrum (Fig. 37, left - red) is related to 

a jump-like change of the disk structure and viscous 

time in the disk at the spherization radius. At this 

distance from the black hole the accretion disk 

becomes thick (i.e. its width is comparable with 

radius). So, at frequencies lower than f1 we observe 

the standard power spectrum of the accretion disk 

(Fig. 37, right). The frequency f1 corresponds to the 

disk spherization radius and the time ~3 hours. At this 

radius the disk becomes supercritical and abruptly 

expands (spherizes), and matter begins falling free to 

BH with the characteristic time ~100 sec (the 

frequency f2). It turns out that between the 

frequencies f1 and f2 there are no signals except 

ñwhite noiseò which produces the flat spectrum. The 

location of the flat segment in the power spectrum 

depends on the BH mass, accretion rate and viscosity 

in the disk, but its length depends only on change of 

viscosity in the subcritical and supercritical regions of 

the disk.   
K.Atapin, S. Fabrika, A. Medvedev, A. Vinokurov 

 

ʇʈʆʉʊʈɸʅʉʊɺɽʅʅɸʗ ʉʊʈʋʂʊʋʈɸ 

ʆɹʆʃʆʏʂʀ ʅʆɺʆʁ V1494 ʆʈʃɸ 
 SPATIAL  STRUCTURE OF THE NOVA V1494 

AQUILAE  SHELL  

 

ʈʠʩ. 39. ʌʨʘʛʤʝʥʪ ʩʧʝʢʪʨʘ ʥʦʚʦʡ V1494 Aql (ɹʊɸ/SCORPIO, ʜʣʠʥʥʘʷ ʱʝʣʴ). ʂʦʣʴʮʝʚʘʷ ʩʪʨʫʢʪʫʨʘ ʚ ʮʝʥʪʨʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ⱷ ʵʤʠʩʩʠʷ ʦʙʦʣʦʯʢʠ ʚ ʣʠʥʠʠ ʚʦʜʦʨʦʜʘ HŬ ʨʘʟʤʝʨʦʤ ʧʦ ʚʝʨʪʠʢʘʣʠ ʢʘʜʨʘ 6.5ǌ, ʘ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ⱷ 

2600 ʢʤ/ʩ (ʚ Vr). ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ ʧʦʣʦʩʳ ⱷ ʩʧʝʢʪʨʳ ʟʚʝʟʜ, ʧʦʧʘʚʰʠʭ ʚ ʱʝʣʴ, ʩʘʤʘʷ ʷʨʢʘʷ ʧʦʣʦʩʘ ⱷ ʩʧʝʢʪʨ 

ʥʦʚʦʡ. ɺʝʨʪʠʢʘʣʴʥʳʝ ʧʦʣʦʩʳ  ⱷ ʣʠʥʠʠ ʠʟʣʫʯʝʥʠʷ ʥʦʯʥʦʛʦ ʥʝʙʘ. ɺʝʨʪʠʢʘʣʴʥʘʷ ʣʠʥʠʷ ʚ ʮʝʥʪʨʝ ⱷ ʵʤʠʩʩʠʦʥʥʘʷ 

ʣʠʥʠʷ ʚʦʜʦʨʦʜʘ HŬ. ʂʦʣʴʮʦ ʥʝʩʠʤʤʝʪʨʠʯʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʧʝʢʪʨʘ ʅʦʚʦʡ ʧʦʪʦʤʫ, ʯʪʦ ʚ ʱʝʣʴ ʧʦʧʘʜʘʝʪ 

ʩʚʝʪ ʩʦʩʝʜʥʝʡ ʟʚʝʟʜʳ, ʨʘʩʰʠʨʷʷ ʩʧʝʢʪʨ ʅʦʚʦʡ ʩʥʠʟʫ. 
 

Fig. 39. A fragment of the BTA/SCORPIO spectrum (the long-slit mode) of the nova V1494 Aql. The ring-shaped 

structure at the image center is the emission of the shell radiating in the hydrogen line extended by 6.5" vertically and 

by 2600 km/s (in Vr) horizontally. The horizontal bands are stellar spectra caught by the slit; the brightest band is the 

spectrum of the nova. The vertical lines are the night sky emission lines. The vertical line at the center is the HŬ 

emission. The ring is located asymmetrically relative to spectrum of the nova because the slit has caught light of a 

nearby star, which broadens the nova spectrum downward. 

 

ɺ ʩʧʝʢʪʨʝ (ɹʊɸ/SCORPIO, 09.06.2013 ʛ.) ʥʦʚʦʡ 

V1494 Aql (N Aql 1999 No.2) ʦʙʥʘʨʫʞʝʥʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʨʘʟʨʝʰʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʦʢʦʣʦ ʣʠʥʠʠ 

HŬ (ʨʠʩ. 39), ʢʦʪʦʨʘʷ ʦʙʨʘʟʦʚʘʥʘ ʧʦʣʦʡ ʦʙʦʣʦʯʢʦʡ, 

 A spatially-resolved structure was found near the HŬ 

line in the BTA/SCORPIO spectrum of the Nova 

V1494 Aql (N Aql 1999 No.2) taken on June 9, 2013 

(Fig. 39). The structure was formed by an empty 
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ʚʳʙʨʦʰʝʥʥʦʡ ʧʨʠ ʚʩʧʳʰʢʝ 13.5 ʣʝʪ ʥʘʟʘʜ ʠ 

ʨʘʩʰʠʨʷʶʱʝʡʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 1300 ʢʤ/ʩ. ɺ ʫʛʣʦʚʦʡ 

ʤʝʨʝ ʵʪʘ ʩʢʦʨʦʩʪʴ ʨʘʚʥʘ 0.24ǌ ʚ ʛʦʜ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʨʘʩʩʪʦʷʥʠʶ ʜʦ ʥʦʚʦʡ 1.2 Ñ 0.2 ʢʧʢ.  

V1494 Aql ʜʦʩʪʠʛʣʘ ʧʨʝʜʚʩʧʳʰʝʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʊʝʧʝʨʴ ʝʝ ʩʧʝʢʪʨ ʪʠʧʠʯʝʥ ʜʣʷ ʢʘʪʘʢʣʠʟʤʠʯʝʩʢʠʭ 

ʧʝʨʝʤʝʥʥʳʭ ʟʚʝʟʜ, ʪʘʢ ʵʤʠʩʩʠʦʥʥʘʷ ʣʠʥʠʷ HeII 4686 ¡ 

 ʩʘʤʘʷ ʩʠʣʴʥʘʷ ʚ ʩʧʝʢʪʨʝ, ʦʙʥʘʨʫʞʝʥʳ ʜʨʫʛʠʝ ʣʠʥʠʠ 

HeII ʥʘ 4200, 4542 ʠ 5412 ¡¡, ʭʦʨʦʰʦ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʵʤʠʩʩʠʦʥʥʳʝ ʣʠʥʠʠ ʩʝʨʠʠ ɹʘʣʴʤʝʨʘ ʚʧʣʦʪʴ ʜʦ Hɕ. 

ʀʩʪʦʯʥʠʢʦʤ ʠʟʣʫʯʝʥʠʷ ʚ ʢʦʥʪʠʥʫʫʤʝ ʠ ʵʤʠʩʩʠʦʥʥʳʭ 

ʣʠʥʠʷʭ ʷʚʣʷʝʪʩʷ ʨʘʟʦʛʨʝʪʳʡ ʜʦ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʘʢʢʨʝʮʠʦʥʥʳʡ ʜʠʩʢ.  

V1494 Aql ʷʚʣʷʝʪʩʷ ʟʘʪʤʝʥʥʦʡ ʩʠʩʪʝʤʦʡ. ɸʥʘʣʠʟ 22 

ʤʦʤʝʥʪʦʚ (ʎʝʡʩʩ-1000 ʠ 60-ʩʤ ʪʝʣʝʩʢʦʧʝ ʂʨʳʤʩʢʦʡ 

ʩʪʘʥʮʠʠ ɻɸʀʐ) ʩʝʨʝʜʠʥʳ ʟʘʪʤʝʥʠʡ ʧʦʟʚʦʣʠʣ 

ʫʪʦʯʥʠʪʴ ʦʨʙʠʪʘʣʴʥʳʡ ʧʝʨʠʦʜ ʚ ʩʠʩʪʝʤʝ, ʢʦʪʦʨʳʡ 

ʩʦʩʪʘʚʣʷʝʪ 3
h
13

m
50.8310

s
 ʧʨʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʟʘʪʤʝʥʠʷ ~40 ʤʠʥ. ʠ ʛʣʫʙʠʥʝ ʟʘʪʤʝʥʠʷ ʚ 2
m
. 

   ʅʦʚʘʷ V1494 Aql ʧʨʦʰʣʘ ʩʪʘʜʠʶ ʩʚʝʨʭʤʷʛʢʦʛʦ 

ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʩʪʦʯʥʠʢʘ (SSS) ʤʝʞʜʫ 218 ʠ 516 ʜʥʝʤ 

ʧʦʩʣʝ ʤʘʢʩʠʤʫʤʘ ʚʠʜʠʤʦʛʦ ʙʣʝʩʢʘ (ʐʚʘʨʮ ʠ ʜʨ., ApJ, 

197, p.31, 2011). ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʠʩʪʦʯʥʠʢʦʤ ʠʟʣʫʯʝʥʠʷ 

ʚ ʤʷʛʢʦʤ ʨʝʥʪʛʝʥʝ ʷʚʣʷʝʪʩʷ ʪʝʨʤʦʷʜʝʨʥʦʝ ʛʦʨʝʥʠʝ 

ʚʦʜʦʨʦʜʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʝʣʦʛʦ ʢʘʨʣʠʢʘ, ʢʦʪʦʨʦʝ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʙʦʣʦʯʢʘ ʩʪʘʥʦʚʠʪʩʷ 

ʨʘʟʨʝʞʝʥʥʦʡ ʠ ʧʨʦʟʨʘʯʥʦʡ ʚ ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʣʫʯʘʭ. 

ʋʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʧʨʠ ʪʘʢʠʭ ʛʣʫʙʦʢʠʭ ʟʘʪʤʝʥʠʷʭ ʚ 

ʚʠʜʠʤʦʤ ʜʠʘʧʘʟʦʥʝ ʚ ʤʷʛʢʦʤ ʨʝʥʪʛʝʥʝ (Chandra) 

ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʜʘʞʝ ʩʣʝʜʳ ʟʘʪʤʝʥʠʡ. ʕʪʦ ʚʦʟʤʦʞʥʦ ʚ 

ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʠʩʪʦʯʥʠʢ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʩʢʨʳʪ ʚ ʪʦʣʩʪʦʤ ʘʢʢʨʝʮʠʦʥʥʦʤ ʜʠʩʢʝ ʠ ʥʝ ʚʠʜʝʥ 

ʥʘʧʨʷʤʫʶ, ʧʨʠ ʵʪʦʤ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʠʟʣʫʯʝʥʠʝ, 

ʨʘʩʩʝʷʥʥʦʝ ʚ ʦʙʦʣʦʯʢʝ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʙʦʣʴʰʦʤ 

ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʠʩʪʦʯʥʠʢʘ.  
ɽ.ɸ. ɹʘʨʩʫʢʦʚʘ, ɸ.ʌ. ɺʘʣʝʝʚ; ɺ.ʇ. ɻʦʨʘʥʩʢʠʡ ʠ ɸ.ɺ. ɾʘʨʦʚʘ 

(ɻɸʀʐ ʄɻʋ). Astronomerôs Telegram No.5454 (2013). 

 

envelope ejected at the outburst 13.5 years ago and 

expanding at a velocity of 1300 km/s. In the angular 

units this velocity is equal to 0.24ǌ per year which 

corresponds to the distance 1.2 Ñ 0.2 kpc to the nova. 

V1494 AQL reached the preflare state. Now its 

spectrum is typical for cataclysmic variable stars. So, 

the emission line HeII 4686 ¡ is the strongest in the 

spectrum. Other HeII lines at 4200, 4542 and 5412 

¡¡ were detected. The Balmer emission line series 

up to Hɕ are also presented well. The source of 

radiation in continuum and emission lines is the 

accretion disk heated to a high temperature.  

 

V1494 Aql is an eclipsing system. Analysis of 22 

mid-eclipse time moments (Zeiss-1000 and the 60-cm 

telescope of the SAI Crimean station) allowed us 

specifying the orbital period of the system. It is 

3
h
13

m
50.8310

s
 with the eclipse duration ~40 minutes 

and the eclipse depth 2
m
. 

   The nova V1494 Aql passed the stage of the 

supersoft X-ray source (SSS) in the period between 

218 and 516 days after maximum of visible 

luminosity (Schwarz et al., ApJ, 197, p.31, 2011). It is 

believed that the source of soft X-ray emission is the 

thermonuclear burning of hydrogen on surface of a 

white dwarf which is registered after the envelope 

became rarefied and transparent in X-rays. The 

surprising thing is that in spite of so deep eclipses in 

the visible range, there were no traces of them in soft 

X-rays (Chandra). This is possible in the case when a 

source of X-ray emission is hidden in a thick 

accretion disk and is not visible directly, but the 

emission scattered in an envelope located at a large 

distance from a source is registered. 

 

E.A.Barsukova, A.F.Valeev, V.P.Goranskij and 

A.V.Zharova (SAI MSU). Astronomerôs Telegram No.5454 

(2013). 

ʏʊʆ ʆʉʊɸʃʆʉʔ ʇʆʉʃɽ ɺɿʈʓɺɸ ʂʈɸʉʅʆʁ 

ʅʆɺʆʁ ʉʊʈɽʃʔʎɸ 1994 ɻʆɼɸ 
 

ʂʨʘʩʥʳʝ ʥʦʚʳʝ ʟʚʝʟʜʳ  ʵʪʦ ʚʟʨʳʚʘʶʱʠʝʩʷ ʟʚʝʟʜʳ, ʫ 

ʢʦʪʦʨʳʭ ʧʨʠ ʚʟʨʳʚʘʭ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʩʥʠʞʘʝʪʩʷ. ʇʨʠʨʦʜʘ ʪʘʢʠʭ ʟʚʝʟʜ 

ʦʩʪʘʝʪʩʷ ʩʧʦʨʥʦʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʪʦ ʜʚʦʡʥʳʝ ʠʣʠ 

ʢʨʘʪʥʳʝ ʩʠʩʪʝʤʳ. ʊʘʢ ʚ ʦʜʥʦʡ ʠʟ ʥʠʭ, V1309 Sco, 

ʧʨʦʠʟʦʰʣʦ ʩʣʠʷʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ, ʚʳʟʚʘʚʰʝʝ 

ʧʦʜʦʙʥʳʡ ʚʟʨʳʚ. çʍʦʣʦʜʥʳʡè ʚʟʨʳʚ ʢʨʘʩʥʦʡ ʥʦʚʦʡ 

ʚʦʟʤʦʞʥʦ ʩʚʷʟʘʥ ʩ ʤʦʱʥʳʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʚʩʧʣʝʩʢʦʤ 

ʚ ʮʝʥʪʨʝ ʟʚʝʟʜʳ, ʦʙʣʘʜʘʶʱʝʡ ʤʘʩʩʠʚʥʦʡ ʦʙʦʣʦʯʢʦʡ. 

ʈʘʩʰʠʨʝʥʠʝ ʦʙʦʣʦʯʢʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʞʠʤʝ, ʙʣʠʟʢʦʤ ʢ 

ʘʜʠʘʙʘʪʠʯʝʩʢʦʤʫ. ʉʚʝʪʠʤʦʩʪʴ ʟʚʝʟʜʳ ʫʤʝʥʴʰʘʝʪʩʷ ʚ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ, ʘ ʵʥʝʨʛʠʷ ʚʟʨʳʚʘ ʦʩʪʘʝʪʩʷ 

ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʥʘ ʜʥʝ ʦʙʦʣʦʯʢʠ. ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ 

ʵʥʝʨʛʠʷ ʚʟʨʳʚʘ ʜʦʩʪʠʛʘʝʪ ʧʦʚʝʨʭʥʦʩʪʠ ʟʚʝʟʜʳ. ʊʦʛʜʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʠʤʝʝʪ ʫʞʝ ʩʪʦʣʴ ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ, ʯʪʦ 

ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʦʛʨʝʪʘ ʜʦ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʝʪʩʷ ʭʦʣʦʜʥʳʡ ʩʚʝʨʭʛʠʛʘʥʪ. 

ɺ ʩʧʝʢʪʨʝ (ɹʊɸ/SCORPIO, 2005 ʛ.) V4332 Sgr  

ʢʨʘʩʥʦʡ ʥʦʚʦʡ ʉʪʨʝʣʴʮʘ 1994 ʛ., ʧʦʣʫʯʝʥʥʦʤ ʯʝʨʝʟ 11 

ʣʝʪ ʧʦʩʣʝ ʤʘʢʩʠʤʫʤʘ ʙʣʝʩʢʘ, ʦʙʥʘʨʫʞʝʥ ʢʦʥʪʠʥʫʫʤ 

 WHAT REMAINS A FTER EXPLOSION OF 

RED NOVA SAGITTARII 1994  
 

Red nova stars are exploding stars whose surface 

temperature in the explosion does not increase but 

falls. The nature of these stars is still disputable. It 

was established that they are binary or multiple 

systems. So, in one of them, V1309 Sco, such an 

explosion was induced by the merging of 

components. Probably, the çcoldè explosion of a red 

nova is related to powerful energy outburst at the 

center of a star having a massive shell.  

The mode of the shell expansion is close to the 

adiabatic one. The star luminosity decreases by 

several times, and the explosion energy remains 

concentrated at the shell bottom. In several years the 

explosion energy reaches the star surface, but the 

surface area is already so large that it cannot be 

heated to high temperature. As a result, a cold 

supergiant forms.  

In the BTA/SCORPIO spectrum of V4332 Sgr ï the 

Red Nova Sagittarii 1994 ï taken in 2005, 11 years 

after its brightness maximum, the continuum was 
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ʟʚʝʟʜʳ ʢʣʘʩʩʘ ʄ ʠ ʭʦʣʦʜʥʘ ̫ʨʘʟʨʝʞʝʥʥʘ ̫ʪʫʤʘʥʥʦʩʪʴ, 

ʢʦʪʦʨʘʷ ʩʚʝʪʠʪʩʷ ʚ ʣʠʥʠʷʭ ʥʝʡʪʨʘʣʴʥʳʭ ʤʝʪʘʣʣʦʚ ʠ 

ʤʦʣʝʢʫʣʷʨʥʳʭ ʣʠʥʠʷʭ (ʆʪʯʝʪ ʉɸʆ ʈɸʅ 2004 2005, 

ʩ. 56). ɺ 2003 ʛ. ʧʦʷʚʠʣʩʷ ʩʠʣʴʥʳʡ ʠʩʪʦʯʥʠʢ 

ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 900Áʂ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʳʣʠ. ɼʦ ʚʩʧʳʰʢʠ 

1994 ʛ. ʚ ʩʧʝʢʪʨʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʵʥʝʨʛʠʠ ʦʙʲʝʢʪʘ 

ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʟʚʝʟʜʘ ʢʣʘʩʩʘ ʄ ʠ ʝʱʝ ʩʠʣʴʥʳʡ 

ʠʟʙʳʪʦʢ ʠʟʣʫʯʝʥʠʷ ʚ ʩʠʥʝʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ, 

ʦʙʦʟʥʘʯʘʶʱʠʡ ʥʘʣʠʯʠʝ ʛʦʨʷʯʝʡ ʟʚʝʟʜʳ, ʠʟʣʫʯʝʥʠʝ 

ʢʦʪʦʨʦʡ ʠʩʯʝʟʣʦ ʧʦʩʣʝ ʚʩʧʳʰʢʠ. 

detected of a class M star and a cold rarefied nebula 

which shines in the lines of neutral metals and 

molecules (SAO RAS Report 2004-2005, p. 56).  

In 2003 a strong source of infrared emission with the 

temperature 900ÁK appeared, which testifies the 

formation of dust. Before the outburst of 1994 in the 

spectral energy distribution of the object there were a 

class M star and a strong excess of emission in the 

blue part of spectrum indicating the presence of a hot 

star whose emission disappeared after the outburst.  

 

 

ʈʠʩ. 40. ʕʚʦʣʶʮʠʷ ʩʧʝʢʪʨʘ V4332 Sgr ʚ ʩʠʥʝʤ (ʩʣʝʚʘ) ʠ ʚ ʢʨʘʩʥʦʤ (ʩʧʨʘʚʘ) ʜʠʘʧʘʟʦʥʘʭ. ʉʧʝʢʪʨʳ ʧʦʣʫʯʝʥʳ ʥʘ 

ɹʊɸ c ʢʘʤʝʨʦʡ SCORPIO ʚ ʧʝʨʠʦʜ ʩ 2005 ʧʦ 2012 ʛʦʜʳ. 
 

Fig. 40. Evolution of V4332 Sgr spectrum in the blue (left) and red (right) ranges. The spectra were obtained with 

BTA equipped with the SCORPIO camera between 2005 and 2012. 

 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʧʝʢʪʨʦʚ ɹʊɸ/SCORPIO  

(ʥʘʙʣʶʜʝʥʠʷ 2005-2012 ʛʛ., ʨʠʩ. 40), ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ 

ʩʧʝʢʪʨʘʣʴʥʳʭ ʜʘʥʥʳʭ (2003 ʠ 2009 ʛʛ.) ʠ  

ʤʥʦʛʦʮʚʝʪʥʦʡ BV(RI)c-ʬʦʪʦʤʝʪʨʠʠ ʟʚʝʟʜʳ ʜʣʷ 

ʢʘʣʠʙʨʦʚʢʠ ʩʧʝʢʪʨʦʚ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʧʦʪʦʢʠ ʚ 

ʵʤʠʩʩʠʦʥʥʳʭ ʣʠʥʠʷʭ ʪʫʤʘʥʥʦʩʪʠ ʩ 2003 ʛ. 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ ʫʤʝʥʴʰʠʣʠʩʴ ʚ 30 ʨʘʟ. ɺʢʣʘʜ ʄ-

ʟʚʝʟʜ rʚ ʧʦʣʦʩʝ R ʫʤʝʥʴʰʠʣʩʷ ʚʜʚʦʝ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʬʦʪʦʩʬʝʨʳ ʫʧʘʣʘ ʩ 2800Á ʜʦ 1780Áʂ. ɺ ʩʧʝʢʪʨʘʣʴʥʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʵʥʝʨʛʠʠ ʚʦʟʤʦʞʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʝʱʝ 

ʦʜʥʦʡ ʩʣʘʙʦʡ ʟʚʝʟʜʳ (~20
m
), ʢʦʪʦʨʘʷ ʣʠʙʦ ʢʦʤʧʦʥʝʥʪ 

ʩʠʩʪʝʤʳ, ʣʠʙʦ ʟʚʝʟʜʘ ʧʦʣʷ. ʌʝʥʦʤʝʥ ʢʨʘʩʥʦʡ ʥʦʚʦʡ ʚ 

ʩʠʩʪʝʤʝ V4332 Sgr ʷʚʥʦ ʥʝ ʩʚʷʟʘʥ ʩ ʄ-ʟʚʝʟʜʦʡ.  

ʇʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʚʟʨʳʚʘ ʤʦʛ ʙʳʪʴ ʛʦʣʫʙʦʡ 

ʩʪʨʘʛʛʣʝʨ, ʢʦʪʦʨʳʡ ʠʩʯʝʟ ʠʟ ʩʧʝʢʪʨʘʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʠʠ ʧʦʩʣʝ ʚʟʨʳʚʘ 1994 ʛ. 

ʉʪʨʘʛʛʣʝʨʘʤʠ ʥʘʟʳʚʘʶʪ ʤʘʩʩʠʚʥʳʝ ʟʚʝʟʜʳ ʚ 

ʩʢʦʧʣʝʥʠʷʭ ʠ ʢʨʘʪʥʳʭ ʩʠʩʪʝʤʘʭ, ʢʦʪʦʨʳʝ ʥʘ 

ʜʠʘʛʨʘʤʤʘʭ ʮʚʝʪ  ʚʝʣʠʯʠʥʘ ʦʩʪʘʶʪʩʷ ʚ ʨʘʡʦʥʝ ɻʇ, ʚ 

ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʟʚʝʟʜʳ ʪʘʢʦʡ ʞʝ ʤʘʩʩʳ 

ʧʨʦʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʠ ʚ ʦʙʣʘʩʪʴ ʢʨʘʩʥʳʭ ʛʠʛʘʥʪʦʚ. 

ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʛʦʨʷʯʠʡ ʢʦʤʧʦʥʝʥʪ V4332 Sgr 

ʙʳʣ ʢʦʥʪʘʢʪʥʦʡ ʩʠʩʪʝʤʦʡ. ʀʤʝʥʥʦ ʩʣʠʷʥʠʝ 

ʢʦʤʧʦʥʝʥʪʦʚ ʵʪʦʡ ʩʠʩʪʝʤʳ ʤʦʛʣʦ ʧʨʠʚʝʩʪʠ ʢ 

çʭʦʣʦʜʥʦʤʫ ʚʟʨʳʚʫè, ʘ ʭʦʣʦʜʥʳʡ ʩʚʝʨʭʛʠʛʘʥʪ ï 

ʦʩʪʘʪʦʢ ʚʟʨʳʚʘ ʙʳʣ ʨʘʟʨʫʰʝʥ ʜʠʥʘʤʠʯʝʩʢʠ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʄ-ʟʚʝʟʜʳ. ʅʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ 

ʦʭʣʘʞʜʝʥʠʝ ʧʣʦʪʥʳʭ ʠ ʨʘʟʨʝʞʝʥʥʳʭ ʜʝʪʘʣʝʡ ʵʪʦʛʦ 

ʦʩʪʘʪʢʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚ ʥʝʤ ʧʳʣʠ. ʇʝʨʝʤʝʥʥʦʩʪʴ ʄ-

 To calibrate spectra in physical units, the 

BTA/SCORPIO spectra (observations of 2005-2012, 

Fig. 40), the published spectral data of 2003 and 2009 

and multiband BV(RI)c photometry were analyzed. It 

turned out that since 2003 the fluxes in the nebula 

emission lines exponentially decreased by 30 times.  

The R-band contribution of the M star decreased 

twice, and the photosphere temperature dropped from 

2800ÁK to 1780ÁK. It is possible that in the spectral 

energy distribution there is another faint star (of 

~20
m
) which can be either a component of the system 

or a field star. It is obvious that the phenomenon of 

the red nova in the system V4332Sgr is not related to 

the M star. The explosion predecessor could be a blue 

struggler that disappeared from the energy 

distribution after the 1994 explosion. Strugglers are 

massive stars in clusters and multiple systems which 

remain near the Main Sequence (MS) in the 

Color-Magnitude Diagram, whereas other stars of 

identical mass evolved to red giants.  

 

Most likely, the hot component of V4332 Sgr was a 

contact system. It is the merging of components of 

this system that could lead to the çcold explosionè, 

and the cold supergiant ï the explosion remnant ï was 

destructed dynamically under impact of the M star. 

The gradual cooling of dense and rarefied details of 

this remnant and formation of dust in it are observed. 

Variability of the M star is interpreted as a result of 
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ʟʚʝʟʜʳ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʘʢʢʨʝʮʠʠ ʥʘ 

ʥʝʝ ʚʝʱʝʩʪʚʘ ʠʟ ʩʣʠʚʘʶʱʝʡʩʷ ʢʦʥʪʘʢʪʥʦʡ ʩʠʩʪʝʤʳ ʢʘʢ 

ʜʦ ʚʩʧʳʰʢʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙʱʝʡ ʤʘʩʩʠʚʥʦʡ 

ʦʙʦʣʦʯʢʠ ʠ ʧʨʠ ʝʝ ʨʘʩʰʠʨʝʥʠʠ, ʪʘʢ ʠ ʧʦʩʣʝ ʚʩʧʳʰʢʠ 

ʧʨʠ ʝʝ ʜʠʥʘʤʠʯʝʩʢʦʤ ʨʘʟʨʫʰʝʥʠʠ. ʇʨʠʯʠʥʦʡ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʚʩʧʣʝʩʢʘ ʚ ʮʝʥʪʨʝ ʛʦʣʫʙʦʡ ʟʚʝʟʜʳ 

ʤʦʛʣʦ ʙʳʪʴ ʩʣʠʷʥʠʝ ʷʜʝʨ ʜʚʫʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʢʦʥʪʘʢʪʥʦʡ ʩʠʩʪʝʤʳ.  
ɽ.ɸ. ɹʘʨʩʫʢʦʚʘ, ɸ.ʌ. ɺʘʣʝʝʚ; ɺ.ʇ. ɻʦʨʘʥʩʢʠʡ ʠ ɸ.ɺ. ɾʘʨʦʚʘ 

(ɻɸʀʐ ʄɻʋ). Central European Astrophysical Bulletin, 37, 325 

(2013). 

 

accretion of matter from the merging contact system 

both before the outburst at formation of a common 

massive envelope and its expansion, and after the 

outburst at its dynamic destruction. The energy 

eruption at the center of the blue star could be caused 

by the merging of nuclei of two components of the 

contact system.  
 

E.A. Barsukova, A.F. Valeev; V.P. Goranskij and 

A.V. Zharova (SAI MSU). Central European Astrophysical 

Bulletin, 37, 325 (2013). 

V535 SER  ʅʆɺɸʗ ɿʄɽʀ  2007  ɻʆɼɸ  V535 SER  NOVA  SERPENTIS  2007 

 

ʈʠʩ. 41. ʂʨʠʚʳʝ ʙʣʝʩʢʘ V535 Ser ʚ ʧʦʣʦʩʘʭ BVRc(ʩʣʝʚʘ), ʧʦʩʪʨʦʝʥʥʳʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʟʳ ʧʝʨʠʦʜʘ 

ʧʝʨʝʤʝʥʥʦʩʪʠ ʙʣʝʩʢʘ 252 ʜʥʷ. ʉʪʨʝʣʢʦʡ ʦʪʤʝʯʝʥʘ ʬʘʟʘ, ʚ ʢʦʪʦʨʦʡ ʧʦʣʫʯʝʥ ʩʧʝʢʪʨ (ɹʊɸ/SCORPIO). 

ʉʨʘʚʥʝʥʠʝ ʩʧʝʢʪʨʘ N Ser 2007 ʩʦ ʩʧʝʢʪʨʦʤ ʢʨʘʩʥʦʡ ʥʦʚʦʡ V838 Mon (ʩʧʨʘʚʘ). ʆʪʤʝʯʝʥʳ ʩʠʣʴʥʝʡʰʠʝ ʧʦʣʦʩʳ 

ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ. 
 

Fig. 41. Light curves of V535 Ser in bands of the BVRC system plotted versus phases of the 252-day period (left). The 

arrow indicates the observation epoch of BTA/SCORPIO spectrum of V535 Ser. The comparison of its spectrum with 

the spectrum of the red nova V838 Mon (right). The strongest bands of molecular absorption are marked.  

 

ʄʥʦʛʠʝ ʧʫʣʴʩʠʨʫʶʱʠʝ ʟʚʝʟʜʳ ʪʠʧʘ ʄʠʨʳ ʂʠʪʘ ʠʤʝʶʪ 

ʙʦʣʴʰʠʝ ʘʤʧʣʠʪʫʜʳ ʧʝʨʝʤʝʥʥʦʩʪʠ ʙʣʝʩʢʘ, ʠ ʥʝʨʝʜʢʦ 

ʠʭ ʦʪʢʨʳʚʘʶʪ ʢʘʢ ʥʦʚʳʝ ʟʚʝʟʜʳ. ʉ 1988 ʛ. ʥʘʯʘʣʠʩʴ 

ʦʪʢʨʳʪʠʷ ʚʟʨʳʚʘʶʱʠʭʩʷ ʟʚʝʟʜ ʥʝʠʟʚʝʩʪʥʦʛʦ ʨʘʥʝʝ 

ʢʣʘʩʩʘ, ʢʦʪʦʨʳʝ ʦʪʥʝʩʝʥʳ ʪʝʧʝʨʴ ʢ ʢʨʘʩʥʳʤ ʥʦʚʳʤ. 

ʆʥʠ ʧʨʠ ʚʟʨʳʚʝ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʭʦʣʦʜʥʳʝ 

ʩʚʝʨʭʛʠʛʘʥʪʳ, ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʶʪʩʷ ʩʠʣʴʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʀʂ-ʠʟʣʫʯʝʥʠʷ. ʀʭ ʩʧʝʢʪʨʳ ʧʦʭʦʞʠ ʥʘ 

ʩʧʝʢʪʨʳ ʤʠʨʠʜ, ʠ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʰʠʙʦʯʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʨʘʩʥʳʭ ʥʦʚʳʭ, ʦʩʦʙʝʥʥʦ 

ʩʨʝʜʠ ʥʝʠʩʩʣʝʜʦʚʘʥʥʳʭ ʤʠʨʠʜ. 

N Ser 2007 ʠʣʠ V535 Ser (ʆʂʇɿ), ʦʪʢʨʳʪʘʷ ʢʘʢ 

ʚʦʟʤʦʞʥʘʷ ʥʦʚʘʷ (S. Nakano, IAUC 8898) ʠ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʪʦʞʜʝʩʪʚʣʝʥʥʘʷ ʩ ʀʂ-ʠʩʪʦʯʥʠʢʦʤ 

(IRAS 18066 0722 = 2MASS J18092428 0722136), ʙʳʣʘ 

ʦʪʥʝʩʝʥʘ ʢ ʟʚʝʟʜʘʤ ʪʠʧʘ ʄʠʨʳ ʂʠʪʘ (IAUC 8903). 

ʇʨʦʚʝʜʝʥʳ ʝʝ ʩʧʝʢʪʨʘʣʴʥʳʝ (ɹʊɸ/SCORPIO, 

ʨʝʟʝʨʚʥʦʝ ʚʨʝʤʷ 02.05.2013 ʛ.) ʠ ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʝ 

(ʎʝʡʩʩ-1000 ʠ ʎʝʡʩʩ-600 ʂʨʳʤʩʢʦʡ ʩʪʘʥʮʠʠ ɻɸʀʐ) 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʣʫʯʝʥʦ 26 ʠʟʤʝʨʝʥʠʡ ʙʣʝʩʢʘ ʠ 

ʦʧʨʝʜʝʣʝʥ ʧʝʨʠʦʜ ʧʫʣʴʩʘʮʠʡ 252
d
 (ʨʠʩ. 41, ʩʣʝʚʘ). 

ʄʘʢʩʠʤʫʤ ʙʣʝʩʢʘ ʟʚʝʟʜʳ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʤʦʤʝʥʪ 

ʦʪʢʨʳʪʠʷ JD 2454440. ɼʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʡ ʙʣʝʩʢʘ ʚ 

 Many pulsing Mira-type stars have large amplitudes 

of the brightness variability, and quite often they are 

discovered as nova stars. Since 1988 the exploding 

stars of a previously unknown class were discovered. 

Now they are attributed to the red novae. At 

explosion they turn into cold supergiants and, as a 

rule, they are strong infrared sources. Their spectra 

are similar to those of Mira-type stars, and for this 

reason an erroneous classification of red novae is 

possible, especially among uninvestigated Mira-type 

stars. 

N Ser 2007 or V535 Ser (General Catalog of Variable 

Stars) discovered as a possible nova (S. Nakano, 

IAUC 8898) and identified afterwards with an IR-

source IRAS 18066 0722 was attributed to stars of 

the Mira Ceti type  (IAUC 8903). Their spectral 

(BTA/SCORPIO, the reserve time of 02.05.2013) and 

photometric (Zeiss-1000 and Zeiss-600 of the 

Crimean station of SAI) investigations were fulfilled. 

26 measurements of brightness were obtained, and a 

pulsation period of 252
d
 was determined (Fig. 41, 

left). The star brightness was maximal at the moment 

of discovery of JD 2454440. The ranges of brightness 
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ʧʦʣʦʩʘʭ R, V ʠ ɺ ʩʦʩʪʘʚʣʷʝʪ 11.2
m
-14.7

m
, 15.9

m
20.6

m 
ʠ 

17.5
m

21.0
m
, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʉʧʝʢʪʨ, ʧʦʣʫʯʝʥʥʳʡ ʥʘ ʚʦʩʭʦʜʷʱʝʡ ʚʝʪʚʠ ʢʨʠʚʦʡ 

ʙʣʝʩʢʘ (V=17.2
m
), ʧʦʢʘʟʘʥ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʧʝʢʪʨʦʤ 

ʢʨʘʩʥʦʡ ʥʦʚʦʡ V838 Mon, ʢʦʪʦʨʘʷ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʪʫ ʞʝ 

ʜʘʪʫ (ʨʠʩ. 41, ʩʧʨʘʚʘ). ʆʙʘ ʦʙʲʝʢʪʘ ʠʤʝʶʪ 

ʩʧʝʢʪʨʘʣʴʥʳʡ ʢʣʘʩʩ ʄ6 ʠ ʦʯʝʥʴ ʧʦʭʦʞʠ, ʥʦ 

ʤʦʣʝʢʫʣʷʨʥʳʝ ʧʦʣʦʩʳ ʚ ʩʧʝʢʪʨʝ V838 Mon ʙʦʣʝʝ 

ʛʣʫʙʦʢʠʝ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʧʫʩʪʦʪʦʡ ʧʦʜ ʚʥʝʰʥʝʡ 

ʦʙʦʣʦʯʢʦʡ ʫ ʢʨʘʩʥʦʡ ʥʦʚʦʡ.  
ɽ.ɸ. ɹʘʨʩʫʢʦʚʘ, ɸ.ʌ. ɺʘʣʝʝʚ; ɺ.ʇ. ɻʦʨʘʥʩʢʠʡ (ɻɸʀʐ ʄɻʋ). 

 

variations in the bands R, V and B are 11.2
m
-14.7

m
, 

15.9
m
20.6

m 
and 17.5

m
21.0

m
 respectively. The 

spectrum obtained at the ascending branch of the light 

curve (V=17.2
m
) is shown in comparison with 

spectrum of the red nova V838 Mon which was 

observed at the same day (Fig. 41, right). Both objects 

are of the spectral class M6 and they are very similar 

to each other, but the molecule bands in spectrum of 

V838 Mon are deeper, which is connected to vacuum 

under external envelope of the red nova. 
EA Barsukova, A.F. Valeev; V.P. Goranskij (SAI MSU). 

ʇʈɽɼɺɸʈʀʊɽʃʔʅʓʁ ʉʎɽʅɸʈʀʁ 

ʆɹʈɸɿʆɺɸʅʀʗ ʀ ʕɺʆʃʖʎʀʀ ʄɸɻʅʀʊʅʓʍ 

ɿɺɽɿɼ 
 

ɸʥʘʣʠʟ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʠʚʝʣ ʢ 

ʩʣʝʜʫʶʱʝʤʫ ʧʨʝʜʧʦʣʦʞʝʥʠʶ ʦ ʩʮʝʥʘʨʠʠ ʨʘʟʚʠʪʠʷ 

ʤʘʛʥʠʪʥʳʭ ʟʚʝʟʜ. ʄʘʛʥʠʪʥʳʝ ʠ ʥʦʨʤʘʣʴʥʳʝ ʟʚʝʟʜʳ 

ʬʦʨʤʠʨʫʶʪʩʷ ʠʟ ʥʘʤʘʛʥʠʯʝʥʥʳʭ ʧʨʦʪʦʟʚʝʟʜʥʳʭ 

ʦʙʣʘʢʦʚ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʚʝʣʠʯʠʥ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʧʣʦʪʥʦʩʪʠ ʚʝʱʝʩʪʚʘ ʧʨʦʪʦʟʚʝʟʜʥʳʭ 

ʦʙʣʘʢʦʚ ʠ ʤʦʤʝʥʪʦʚ ʚʨʘʱʝʥʠʷ. ʉʨʝʜʠ ʦʙʣʘʢʦʚ ʩʠʣʴʥʝʝ 

ʪʦʨʤʦʟʷʪʩʷ ʪʝ ʧʨʦʪʦʟʚʝʟʜʥʳʝ ʬʨʘʛʤʝʥʪʳ, ʩʠʣʦʚʳʝ 

ʣʠʥʠʠ ʢʦʪʦʨʳʭ ʧʘʨʘʣʣʝʣʴʥʳ ʧʣʦʩʢʦʩʪʠ ʵʢʚʘʪʦʨʘ 

ʚʨʘʱʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ çʤʘʛʥʠʪʥʦʛʦè ʦʪʙʦʨʘ 

ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʪʦʟʚʝʟʜ ʠʤʝʶʪ ʤʘʛʥʠʪʥʳʝ ʧʦʣʷ ʩ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʠʣʦʚʳʭ ʣʠʥʠʡ ʚ 

ʧʣʦʩʢʦʩʪʠ ʵʢʚʘʪʦʨʘ ʚʨʘʱʝʥʠʷ (a-ʵʬʬʝʢʪ). ʆʪʜʝʣʝʥʠʝ 

ʤʝʜʣʝʥʥʦ ʚʨʘʱʘʶʱʠʭʩʷ ʤʘʛʥʠʪʥʳʭ ʟʚʝʟʜ ʧʨʦʠʩʭʦʜʠʪ 

ʚ ʧʝʨʠʦʜ ʤʘʛʥʠʪʥʦʛʦ ʪʦʨʤʦʞʝʥʠʷ ʧʨʦʪʦʟʚʝʟʜʥʳʭ 

ʦʙʣʘʢʦʚ. ʅʦʨʤʘʣʴʥʳʝ ʟʚʝʟʜʳ ʦʙʨʘʟʫʶʪʩʷ ʠʟ ʦʙʣʘʢʦʚ, 

ʩʢʦʨʦʩʪʴ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʝʪ ʢʨʠʪʠʯʝʩʢʫʶ ʚʝʣʠʯʠʥʫ 

vc, ʧʨʠ ʢʦʪʦʨʦʡ ʤʘʛʥʠʪʥʳʝ ʩʠʣʦʚʳʝ ʣʠʥʠʠ 

ʚʳʪʷʛʠʚʘʪʴʩʷ, ʬʦʨʤʠʨʫʷ ʪʦʨʦʠʜʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʇʨʠ 

ʩʢʦʨʦʩʪʷʭ ʚʨʘʱʝʥʠʷ ʤʝʥʴʰʠʭ vc ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ 

ʩʞʠʤʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʚʝʱʝʩʪʚʦʤ ʙʝʟ ʠʩʢʘʞʝʥʠʡ, ʦʙʨʘʟʫʷ 

ʜʠʧʦʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʄʝʜʣʝʥʥʳʝ ʨʦʪʘʪʦʨʳ ʙʝʟ ʧʦʣ ̫

(Am, HgMn ʠ ʜʨ.) ʦʩʪʘʶʪʩʷ ʧʦʩʣʝ ʧʨʦʮʝʜʫʨʳ 

ʨʘʟʜʝʣʝʥʠʷ ʙʝʟ ʚʩʷʢʠʭ ʠʟʤʝʥʝʥʠʡ. ʆʙʱʝʝ ʩʚʦʡʩʪʚʦ ʠʭ 

ʩ ʤʘʛʥʠʪʥʳʤʠ ʟʚʝʟʜʘʤʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʘʪʤʦʩʬʝʨʳ ʚʩʣʝʜʩʪʚʠʝ ʤʝʜʣʝʥʥʦʛʦ ʚʨʘʱʝʥʠʷ, 

ʧʨʠʚʦʜʷʱʝʡ ʢ ʜʠʬʬʫʟʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ ʠ 

ʭʠʤʠʯʝʩʢʠʤ ʘʥʦʤʘʣʠʷʤ. ʅʝʙʦʣʴʰʘʷ ʜʦʣʷ ʤʘʛʥʠʪʥʳʭ ʠ 

ʧʝʢʫʣʷʨʥʳʭ ʟʚʝʟʜ, ʩʦʩʪʘʚʣʷʶʱʘʷ 10%, ʦʙʲʷʩʥʷʝʪʩʷ 

ʪʝʤ, ʯʪʦ ʨʘʟʜʝʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʩʘʤʦʤ ʤʝʜʣʝʥʥʦʤ 

ʚʨʘʱʝʥʠʠ. ʆʩʥʦʚʘ ʩʪʨʫʢʪʫʨ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, 

ʟʘʣʦʞʝʥʥʳʭ ʚ ʥʘʯʘʣʴʥʳʭ ʬʘʟʘʭ ʢʦʣʣʘʧʩʘ, ʩʦʭʨʘʥʷʝʪʩʷ 

ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʥʝʩʪʘʙʠʣʴʥʦʡ ʬʘʟʳ, ʢʦʛʜʘ 

ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʩʪʘʥʦʚʠʪʩʷ ʧʦ ʚʩʝʤʫ ʦʙʲʝʤʫ ʩʣʦʞʥʳʤ, 

ʟʘʧʫʪʘʥʥʳʤ, ʥʦ ʩʦʭʨʘʥʠʚʰʝʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʡ 

ʨʝʣʠʢʪʦʚʳʡ ʚʝʢʪʦʨ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʜʠʧʦʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʦʣʷ. ʄʝʣʢʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʥʝʩʪʘʙʠʣʴʥʦʡ ʬʘʟʳ ʥʘʯʠʥʘʶʪ ʠʩʯʝʟʘʪʴ ʪʝʤ 

ʙʳʩʪʨʝʝ, ʯʝʤ ʦʥʠ ʤʝʣʴʯʝ, ʧʦʩʣʝ ʯʝʛʦ ʦʩʪʘʶʪʩʷ 

ʦʩʥʦʚʥʳʝ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʜʦʣʛʦʞʠʚʫʱʠʝ 

ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ ʟʘʤʝʪʥʳʤʠ ʧʨʠ ʚʳʭʦʜʝ 

ʟʚʝʟʜʳ ʥʘ ZAMS. ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʝʨʝʜ 

ʚʳʭʦʜʦʤ ʥʘ ZAMS ʦʩʪʘʝʪʩʷ ʩʣʦʞʥʦʡ ʚʩʣʝʜʩʪʚʠʝ 

ʧʨʦʜʦʣʞʘʶʱʝʡʩʷ ʘʢʢʨʝʮʠʠ ʚʧʣʦʪʴ ʜʦ ʪʦʛʦ ʤʦʤʝʥʪʘ, 

ʢʦʛʜʘ ʟʚʝʟʜʘ ʧʦʣʥʦʩʪʴʶ ʦʩʚʦʙʦʞʜʘʝʪʩʷ ʦʪ ʛʘʟʦ-

 A PRELIMINARY SCENARIO OF 

FORMATION AND EVOLUTION OF 

MAGNETIC STARS  
 

Analysis of observational data led to the following 

assumption about the scenario of evolution of 

magnetic stars. The magnetic and normal stars form 

from magnetized protostellar clouds with 

considerable non-uniformities in magnetic fields, the 

matter density of protostellar clouds and moments of 

rotation. Among the clouds the protostellar fragments 

whose lines of force are parallel to the rotation 

equator plane decelerate stronger.  

As a result of such çmagneticè selection, in majority 

of protostars the lines of force of magnetic fields are 

directed mainly in the plane of rotation equator (the 

Ŭ-effect). Separation of slowly rotating magnetic stars 

occurs in the period of magnetic deceleration of 

protostellar clouds.  

Normal stars form from clouds whose velocity 

exceeds a critical value vc at which the magnetic lines 

of force stretch forming a toroidal structure. At 

rotation velocities less than vc, the magnetic field 

contract together with matter without distortions, 

forming a dipole structure. Slow rotators without field 

(Am, HgMn and others) remain without any changes 

after the separation procedure. The property which is 

common for them and magnetic stars is the 

atmosphere stability due to slow rotation, which leads 

to diffuse processes and chemical anomalies.  

 

A small portion (10%) of magnetic and peculiar stars 

is explained by the fact that the separation occurs at 

the slowest rotation. The base of magnetic field 

structures lay at the initial phases of collapse remains 

after passing the unstable phase when magnetic field 

becomes complex and entangled but keeps the relic 

predominant vector which provides the dipole 

structure of the field afterwards.  

 

After the end of the unstable phase the small 

structures disappear the faster the smaller they are. 

After that the basic large-scale long-living structures 

remain, which become noticeable then a star reaches 

ZAMS. Before reaching ZAMS the surface structure 

remains complex due to the ongoing accretion up to 

the moment when a star totally frees itself from the 

gas-dust cloud and disk.  
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ʧʳʣʝʚʦʛʦ ʦʙʣʘʢʘ ʠ ʜʠʩʢʘ. ʇʦʩʣʝ ZAMS ʚʩʣʝʜʩʪʚʠʝ 

ʧʦʩʪʝʧʝʥʥʦʛʦ ʠʩʯʝʟʥʦʚʝʥʠʷ ʥʝʫʩʪʦʡʯʠʚʳʭ ʤʝʣʢʠʭ 

ʩʪʨʫʢʪʫʨ ʛʣʦʙʘʣʴʥʦʝ ʜʠʧʦʣʴʥʦʝ ʧʦʣʝ ʨʘʩʪʝʪ ʚʧʣʦʪʴ ʜʦ 

ʫʭʦʜʘ ʟʚʝʟʜʳ ʩ ɻʣʘʚʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ɻʇ). ʅʦ 

ʥʘʯʘʣʴʥʳʡ ʨʦʩʪ ʧʦʣʷ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ V ʢʣʘʩʩʘ 

ʩʚʝʪʠʤʦʩʪʠ ʧʨʝʦʜʦʣʝʚʘʝʪʩʷ ʝʛʦ ʫʤʝʥʴʰʝʥʠʝʤ 

ʚʩʣʝʜʩʪʚʠʝ ʨʦʩʪʘ ʨʘʜʠʫʩʘ ʟʚʝʟʜ, ʧʦʵʪʦʤʫ ʥʘ ɻʇ ʧʦʣʝ 

ʩʥʘʯʘʣʘ ʨʘʩʪʝʪ, ʧʦʪʦʤ ʧʘʜʘʝʪ. ɼʦʡʜʷ ʜʦ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʧʦʣʦʩʳ ɻʇ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʠʩʯʝʟʘʝʪ ʚʩʣʝʜʩʪʚʠʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʥʚʝʢʮʠʠ. ʇʦ ʵʪʦʡ ʞʝ ʧʨʠʯʠʥʝ ʧʦʣʝ 

ʠʩʯʝʟʘʝʪ ʥʘ ʛʨʘʥʠʮʝ ʊʵʬʬ< 6500Áʂ. 
ʖ.ɺ. ɻʣʘʛʦʣʝʚʩʢʠʡ. 

 

After ZAMS, due to gradual disappearance of 

unstable small structures the global dipole field 

increases up to the moment when a star leaves the 

Main Sequence (MS). But the initial growth of field 

at the reaching the luminosity class V is overcome by 

its decrease due to increase of the star radius. That is 

why in MS the field first increases then falls. When a 

star reaches the upper part of the MS band, the 

magnetic field disappears because convection arises. 

The field disappears at the boundary Teff < 6500ÁK by 

the same reason. 
Yu.V. Glagolevsky. 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʄɸɻʅʀʊʅʓʍ ʍʀʄʀʏɽʉʂʀ 

ʇɽʂʋʃʗʈʅʓʍ ɿɺɽɿɼ  

ɺ ɸʉʉʆʎʀɸʎʀʀ ʆʈʀʆʅ ʆɺ1 
 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʜʘʥʥʳʭ (ɹʨʘʫʥ ʠ 

ʜʨ., 1994) ʜʣʷ 814 ʦʙʲʝʢʪʦʚ, ʚʭʦʜʷʱʠʭ ʘʩʩʦʮʠʘʮʠ ʁ

ʆʨʠʦʥ ʆɺ1. ʀʟ ʥʠʭ ʦʪʦʙʨʘʥʦ 85 ʉʈ-ʟʚʝʟʜ ʨʘʟʥʳʭ 

ʪʠʧʦʚ, ʚʭʦʜʷʱʠʭ ʝʱʝ ʚ ʢʘʪʘʣʦʛ ʧʝʢʫʣʷʨʥʳʭ ʟʚʝʟʜ 

ʈʝʥʩʦʥʘ ʠ ʄʘʥʬʨʫʘ (2009). ʆʪʤʝʯʝʥʦ, ʯʪʦ ʜʦʣʷ 

ʉʈ-ʟʚʝʟʜ ʩʢʦʧʣʝʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ, ʪʘʢ ʚ 

ʩʘʤʦʡ ʤʦʣʦʜʦʡ ʧʦʜʛʨʫʧʧʝ ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ 15.1% ʠ 

7.7% ʚ ʩʘʤʦʡ ʩʪʘʨʦʡ. ɺʩʝ ʠʟ 23 ʦʪʦʙʨʘʥʥʳʭ Am-ʟʚʝʟʜ 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʫʜʘʣʝʥʠʠ ʦʪ 100 ʜʦ 300 ʧʢ ʠ, ʚʠʜʠʤʦ, 

ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʘʤʠ ʧʝʨʝʜʥʝʛʦ ʬʦʥʘ, ʘ ʥʝ ʯʣʝʥʘʤʠ 

ʘʩʩʦʮʠʘʮʠʠ. 59 ɺʨ-ʟʚʝʟʜ ʚʳʙʦʨʢʠ ʩʦʩʪʘʚʣʷʪʁ 13.4% ʦʪ 

ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ɺ-ʟʚʝʟʜ ʘʩʩʦʮʠʘʮʠʠ, ʧʨʠʯʝʤ ʠʟ ʥʠʭ 

- 22 ʤʘʛʥʠʪʥʳʝ, ʘ ʠʟ ʦʩʪʘʣʴʥʳʭ - ʫ 20 ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʥʝ ʦʙʥʘʨʫʞʝʥʦ (ʧʨʦʜʦʣʴʥʳʡ 

ʢʦʤʧʦʥʝʥʪ <300 ɻʩ). 

ʇʨʦʚʝʜʝʥʳ ʥʘʙʣʶʜʝʥʠʷ (ɹʊɸ/ʆɿʉʇ) 30 ʟʚʝʟʜ 

ʚʳʙʦʨʢʠ, ʢʘʢ ʫʞʝ ʠʟʚʝʩʪʥʳʭ ʤʘʛʥʠʪʥʳʭ, ʪʘʢ ʠ ʪʝʭ, 

ʧʦʣʝ ʫ ʢʦʪʦʨʳʭ ʨʘʥʝʝ ʥʝ ʦʧʨʝʜʝʣʷʣʦʩʴ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ 

ʜʦʣʷ ʧʝʢʫʣʷʨʥʳʭ ɺ-ʟʚʝʟʜ ʚ ʘʩʩʦʮʠʘʮʠʠ ʆʨʠʦʥ ʆɺ1 ʚ 2 

ʨʘʟʘ ʙʦʣʴʰʝ ʜʦʣʠ ʧʝʢʫʣʷʨʥʳʭ ɸ-ʟʚʝʟʜ. ʊʘʢʦʝ ʞʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʩʦʭʨʘʥʷʝʪʩʷ ʠ ʜʣʷ ʦʙʲʝʢʪʦʚ ʧʦʣʷ. ʀʟ 22 

ʤʘʛʥʠʪʥʳʭ ʟʚʝʟʜ, ʚʭʦʜʷʱʠʭ ʘʩʩʦʮʠʘʮʠʶ, 21 ʦʪʥʝʩʝʥʘ ʢ 

ɺʨ-ʟʚʝʟʜʘʤ, ʘ ʦʜʥʘ ï ʢ ɸʨ-ʟʚʝʟʜʘʤ. 17 ʤʘʛʥʠʪʥʳʭ ʟʚʝʟʜ 

ʘʩʩʦʮʠʘʮʠʠ ʦʙʣʘʜʘʶʪ ʘʥʦʤʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʛʝʣʠʷ.  

 

 

    ʄʘʛʥʠʪʥʳʝ ʟʚʝʟʜʳ ʠʤʝʶʪ ʚʳʨʘʞʝʥʥʫʶ ʪʝʥʜʝʥʮʠʶ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʘʩʩʦʮʠʘʮʠʠ 

(ʚ ʧʦʷʩʝ ʆʨʠʦʥʘ). ʅʝ ʦʙʥʘʨʫʞʝʥʦ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ 

ʚʝʣʠʯʠʥʝ ʧʦʣʷ ʤʘʛʥʠʪʥʳʭ ɺ-ʟʚʝʟʜ ʘʩʩʦʮʠʘʮʠʠ ʠ ɺʨ-

ʟʚʝʟʜ ʧʦʣʷ ʚ ʮʝʣʦʤ, ʭʦʪʷ ʦʪʤʝʯʝʥʘ ʪʝʥʜʝʥʮʠʷ ʙʦʣʝʝ 

ʩʠʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʫ ʟʚʝʟʜ ʩ ʫʩʠʣʝʥʥʳʤʠ 

ʣʠʥʠʷʤʠ ʛʝʣʠʷ (He-rich), ʯʝʤ ʫ ʟʚʝʟʜ ʩ ʦʩʣʘʙʣʝʥʥʳʤʠ 

ʣʠʥʠʷʤʠ ʛʝʣʠʷ (He-wk).  
ʀ.ʀ. ʈʦʤʘʥʶʢ, ɽ.ɸ. ʉʝʤʝʥʢʦ, ʀ.ɸ. ʗʢʫʥʠʥ, ɼ.ʆ. ʂʫʜʨʷʚʮʝʚ. 

ɸʩʪʨʦʬʠʟ. ʙʁ ʣʣ., 68, 318 (2013). 

 

ʇɽʈʀʆɼʀʏɽʉʂɸʗ ʇɽʈɽʄɽʅʅʆʉʊʔ 

ʄɸɻʅʀʊʅʓʍ ʇʆʃɽʁ ɿɺɽɿɼ 
 

ʈʘʥʝʝ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʛʣʦʙʘʣʴʥʳʤʠ ʤʘʛʥʠʪʥʳʤʠ 

ʧʦʣʷʤʠ ʦʙʣʘʜʘʶʪ ʪʦʣʴʢʦ ɸʨ-ʟʚʝʟʜʳ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ɻʇ ʜʠʘʛʨʘʤʤʳ ɻʝʨʮʰʧʨʫʥʛʘ-ʈʘʩʩʝʣʘ. ɺ ʧʦʩʣʝʜʥʝʝ 

ʚʨʝʤʷ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʦʩʰʘʷ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ 

ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʧʝʨʝʤʝʥʥʦʩʪʴ ʛʣʦʙʘʣʴʥʳʭ 

 STUDY OF MAGNETIC C HEMICALLY 

PECULIAR STARS  

IN THE ORION OB1 ASSOCIATION  
 

The published data (Brown et al., 1994) for 814 

objects ï members of the association Orion OB1 ï 

were analyzed. Among them 85 CP stars of different 

types entering also the catalog of peculiar stars by 

Renson and Manfroi (2009) were selected. It was 

noticed that the fraction of CP stars of the cluster 

decreases with age. So, in the youngest subgroup they 

are 15.1% and in the oldest one they are 7.7%. All 23 

selected Am stars are at a distance from 100 to 300 pc 

and they seem to be foreground objects, but not the 

association members. 59 Bp stars of the sample are 

13.4% of the total amount of the B stars of the 

association, 22 of them being magnetic stars, and 20 

studied stars of the rest did not show any magnetic 

field (the  longitudinal component < 300 Gs).  

30 stars of the sample were observed with 

BTA/MSSP. Some of them were already known 

magnetic stars; magnetic field of the others was not 

determined before. It turned out that the portion of 

peculiar B stars in the association Orion OB1 is 2 

times higher than that of peculiar A stars. This ratio 

remains true for field objects also. 21 of 22 magnetic 

stars ï members of the association ï are attributed to 

the Bp stars, and one is attributed to the Ap stars. 17 

magnetic stars of the association have anomalous 

helium lines.  

   The magnetic stars exhibit a pronounced tendency 

to concentrate in the central region of the association 

(in the Orion belt). No significant differences between 

magnetic field values of the magnetic B stars of the 

association and the Bp stars of field were detected, 

though a tendency of stronger magnetic field in stars 

with reinforced helium lines (He-rich) than that in the 

stars with weakened He lines (He-wk) was noticed.  
I.I.  Romanyuk, E.A. Semenko, I.A. Yakunin, 

D.O. Kudryavtsev, Astrophysical Bulletin, 68, 300 (2013).  

 

PERIODIC VARIABILITY OF STELLAR 

MAGNETIC FIELDS  
 

It was previously thought that only Ap stars in the 

upper part of MS in the HertzsprungïRussell diagram 

have global magnetic fields. Recently the precision of 

measurements increased considerably, which permits 

us investigating variability of global magnetic field in 
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ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʫ ʟʚʝʟʜ ʨʘʟʣʠʯʥʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ 

ʪʠʧʦʚ. ʊʘʢ ʜʣʷ 218 ʟʚʝʟʜ ʧʦʣʫʯʝʥʳ ʤʘʛʥʠʪʥʳʝ ʬʘʟʦʚʳʝ 

ʢʨʠʚʳʝ. ʀʟ ʥʠʭ 172 - ʤʘʛʥʠʪʥʳʝ ʭʠʤʠʯʝʩʢʠ-

ʧʝʢʫʣʷʨʥʳʝ ʟʚʝʟʜʳ (mCP). 

ʆʩʪʘʣʴʥʳʝ ʦʙʲʝʢʪʳ - ʵʪʦ ʟʚʝʟʜʳ ʨʘʟʣʠʯʥʳʭ 

ʩʧʝʢʪʨʘʣʴʥʳʭ ʪʠʧʦʚ, ʥʘʯʠʥʘʷ ʦʪ ʩʚʝʨʭʤʘʩʩʠʚʥʳʭ 

ʛʦʨʷʯʠʭ ʩʚʝʨʛʠʛʘʥʪʦʚ ʪʠʧʘ Of ʠ ʜʦ ʤʘʣʦʤʘʩʩʠʚʥʳʭ 

ʢʨʘʩʥʳʭ ʢʘʨʣʠʢʦʚ ʠ ʟʘʢʘʥʯʠʚʘʷ ʟʚʝʟʜʘʤʠ, ʠʤʝʶɦʠʤʠ 

ʧʣʘʥʝʪʳ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʦʩʪʘʚʣʝʥʥʦʛʦ ʥʘʤʠ ʢʘʪʘʣʦʛʘ 

ʤʘʛʥʠʪʥʳʭ ʠʟʤʝʨʝʥʠʡ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʚʠʜʦʚ 

ʬʘʟʦʚʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ 

ʥʘʙʣʶʜʘʝʤʦʡ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʤʘʛʥʠʪʥʦʡ ʧʝʨʝʤʝʥʥʦʩʪʠ 

ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʟʚʝʟʜ. 

stars of different spectral classes. So, magnetic phase 

curves were obtained for 218 stars. 172 of them are 

magnetic chemically peculiar (mCP) stars. 

 

The other objects are stars of different spectral types 

beginning with supermassive hot supergiants of the 

Of type to low-massive red dwarfes and ending with 

stars having planets.  

We compiled a catalog of magnetic measurements 

and, on its basis, described the types of phase 

dependencies and estimated parameters of observed 

periodic magnetic variability of every type of stars. 

 

 

 

ʈʠʩ. 42. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʘ ʟʚʝʟʜ ʩ ʠʟʫʯʝʥʥʦʡ 

ʤʘʛʥʠʪʥʦʡ ʧʝʨʝʤʝʥʥʦʩʪʴʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʢʣʘʩʩʘ 
 

Fig. 42. Distribution of amount of stars with studied 

magnetic variability as a function of spectral class. 

 

 ʊʘʙʣ. 6. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠʟʚʝʩʪʥʳʭ ʤʘʛʥʠʪʥʳʭ 

ʟʚʝʟʜ ʧʦ ʪʠʧʘʤ. 

 
 

Table 6. Distribution of known magnetic stars by 

types. 

ʅʘ ʨʠʩʫʥʢʝ 42 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʘ 

ʟʚʝʟʜ ʩ ʠʟʫʯʝʥʥʦʡ ʤʘʛʥʠʪʥʦʡ ʧʝʨʝʤʝʥʥʦʩʪʴʶ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʢʣʘʩʩʘ, ʘ ʚ ʪʘʙʣʠʮʝ 6 - 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʙʲʝʢʪʦʚ ʧʦ ʦʩʥʦʚʥʳʤ 

ʪʠʧʘʤ. 
ɺ.ɼ. ɹʳʯʢʦʚ, ʃ.ɺ. ɹʳʯʢʦʚʘ, ʖ. ʄʘʜʝʡ (ʇʦʣʴʰʘ). 

 

 Fig. 42 shows distribution of amounts of stars with 

studied magnetic variability as a function of spectral 

class, and Table 6 presents distribution of the number 

of objects by main types. 

 
V.D. Bychkov, L.V. Bychkova, Yu. Madej (Poland). 

ʇɽʈɽʄɽʅʅʆʉʊʔ ɻʃʆɹɸʃʔʅʓʍ ʄɸɻʅʀʊʅʓʍ 

ʇʆʃɽʁ ɿɺɽɿɼ. ʅʆɺʓɽ ɼɸʅʅʓɽ 

ʅɸɹʃʖɼɽʅʀʁ 
 

ɺʩʝʛʜʘ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʧʨʦʮʝʩʩ ʚʦʟʥʠʢʥʦʚʝʥʠ ̫ ʠ 

ʵʚʦʣʶʮʠʠ ʛʣʦʙʘʣʴʥʳʭ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʟʚʝʟʜ ʩʨʘʚʥʠʤ 

ʧʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʠ ʵʚʦʣʶʮʠʝʡ ʩʘʤʦʡ 

ʟʚʝʟʜʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʝʩʪʴ ʥʘʙʣʶʜʘʪʝʣʴʥʳʝ 

ʜʘʥʥʳʝ, ʧʦʢʘʟʳʚʘʶʱʠʝ, ʯʪʦ ʛʣʦʙʘʣʴʥʳʝ ʤʘʛʥʠʪʥʳʝ 

ʧʦʣʷ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʠʣʠ ʠʩʯʝʟʘʪʴ ʥʘ ʚʨʝʤʝʥʘʭ 

ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʢʦʨʦʪʢʠʭ ï ʜʝʩʷʪʢʠ ʠ ʩʦʪʥʠ ʜʥʝʡ. 

ʊʘʢ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ Ae/Be-ʟʚʝʟʜʘ HD190073 ʠʟʤʝʥʠʣʘ 

ʩʚʦʠ ʤʘʛʥʠʪʥʳʝ ʩʚʦʡʩʪʚʘ ʟʘ 1-2 ʛʦʜʘ. ʊʘʢʦʝ ʠʟʤʝʥʝʥʠʝ 

ʚ ʧʝʨʝʤʝʥʥʦʩʪʠ ʧʨʦʜʦʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʝʣʴʟʷ 

ʦʙʲʷʩʥʠʪʴ ʧʦʧʫʣʷʨʥʦʡ çʨʝʣʠʢʪʦʚʦʡè ʪʝʦʨʠʝʡ. 

 VARIABILITY OF GLOBAL MAGNETIC 

FIELDS OF STARS. NEW OBSERVATIONAL 

DATA  
 

It was always considered that the process of arising 

and evolution of global magnetic fields of stars is 

comparable in duration with arising and evolution of   

stars themselves. At present, there are observational 

data showing that global magnetic fields can arise or 

disappear during essentially shorter periods ï tens and 

hundreds of days. So, it was discovered that the 

Ae/Be star HD190073 changed its magnetic 

properties during 1-2 years. Such a change in 

variability of longitudinal magnetic field cannot be 

explained by the popular çrelictè theory. The most 


