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Time Allocation Commitee  offered 550 nights from 2005 to 2018 for all magnetic stars   for 
observations with the BTA, which corresponds to approximately 13% of the distributed time.

General reviewGeneral review

Author Affiliation Program Nights
Kudryavtsev D. O. SAO RAS New magnetic CP stars 101

Romanyuk I. I. SAO RAS Magnetic field of massive stars 85

Wade G. Canada Geometry of magnetic field of CP stars 71

Piskunov N. E. Uppsala Sweden Magnetic mapping of CP star 48

Lamzin S. A. SAI MSU Magnetic field of T Tau stars 45

Polosukhina N. S. CrAO, Crimea Litium in magnetic stars 32

Kholtygin A. F. SBBU Microvariability of OB stars 25

Valyavin G. G. SAO RAS Magnetic field of white dwarfs 25

In addition, the telescope time was allocated for 
programs by Yu. Glagolevskij, E. Semenko, 
I.Savanov, M. Sachkov. A. Kolbin et al.

Total: 12000 zeeman and 
echelle spectra



  

Main results of magnetic field measurements Main results of magnetic field measurements 
obtained by SAO groupobtained by SAO group

2. Magnetic field of massive stars

1. Search for new magnetic stars

4. Study of various unique stars

3. Very slowly rotating stars
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Search for new magnetic starsSearch for new magnetic stars

The Zeeman effect is very weak and its influence on the 
spectrum in general is unsufficient.

Only 25% of chemically peculiar stars have measurable 
magnetic fields. Search for effective candidates is very 
important because of high pressure for observation time 
at large telescopes.

For comparison: we measured radial velocities  for tens 
of thousands of stars, while magnetic fields for less than 
1000 stars only.
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Search for new magnetic starsSearch for new magnetic stars

The best way for selection of  magnetic star candidates is study of CP 
stars with large flux depression at 5200 Å.

The results are know from ∆a (Maitzen, 1976) photometry from the 
Vienna observatory and Z-parameter from Geneva photmetric system 
(Rufener, 1988).

Cramer and Maeder (1980) found correlation between intensity of flux 
depression and magnetic field value on the surface of CP stars.

A detailed analysis from one of such CP stars you can find at a poster by
Moiseeva A. V. et al.: "FUNDAMENTAL PARAMETERS OF MCP STAR HD 

17330 WITH WIDE DEPRESSIONS IN THE CONTINUUM." 
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Search for new magnetic starsSearch for new magnetic stars
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Search for new magnetic starsSearch for new magnetic stars

But we found that the correlation 
coffiecient is small (~ 0.5).
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Search for new magnetic stars. ResultsSearch for new magnetic stars. Results

We founded:

We observed all possible CP stars with large of ∆a or Z-parameters. 
Practically all of the stars have  large magnetic fields.

1) 72 new mCP stars among 96 candidates (Kudryavtsev et al, 2006, 
MNRAS, v.372, 1804);

2) more than 70 new mCP stars after 2006 and
now the total number of magnetic CP stars is about 500. 200 of them 
were found with 6-m the telescope;
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3) no large-scale magnetic field stronger than 50 kG is found in 
CP stars. This is the limit: a stronger field cannot be formed in CP 
stars;

4) the distribution function of a magnetic field of CP stars: the 
number of stars strongly decreases for field large 1 kG (for 
example, Kholtygin et al.). For the stars with field weaker then 1 
kG very strong influence of different instrumental effects;

5) mCP stars are observed in the age interval from 1 million to 
hundreds of millions of years in clusters of different ages and in 
the field;

6) no differences in spatial distribution between peculiar and  
normal A and B-stars.

Search for new magnetic stars. ResultsSearch for new magnetic stars. Results
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Fundamental parameters of CP starsFundamental parameters of CP stars

87% from 62 CP stars: 
log (v

e
sini) ~ 1.49-1.78 (30.9-60.3 km s-1 )

<log(v
e
sini)> = 1.71 ± 0.18 (51.3 ± 1.5 km s-1) 
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Fundamental parameters of CP starsFundamental parameters of CP stars

63% from 106 CP stars: 
log(T

eff
) ~ 3.94-4.07 (8700-11750 K)

<log(T
eff

)> = 3.99 ± 0.19 (9770 ± 2 K)

76% from 106 CP stars: 
log g ~ 3.55-3.91

<log g> = 3.75 ± 0.14 
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Magnetic field of massive stars. IntroductionMagnetic field of massive stars. Introduction

Study of magnetic stars of different ages

● most of Ap stars (70%) are field stars and their ages are poorly 
known

● most of Bp stars (75%) are cluster members with well 
determined ages

● we selected 17 open clusters and association with 3 CP stars at 
least

● Orion OB1 association matched best , we selected 85 stars in it
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Ap/Bp  stars in open clusters and associationsAp/Bp  stars in open clusters and associations

Cluster Age (log t) CP stars Cluster Age (log t) CP stars
OrionOB1 6-7 85 Sco-Cen 6-7 34

Pleiades 8.13 5 Alpha Per 7.85 8

Coma 8.65 8 NGC 2287 8.38 12

NGC 2422 7.85 7 IC  4665 7.63 3

IC 4756 8.70 6 Berkley 11 7.72 3

Hyades 8.90 3 NGC 884 7.03 3

NGC 1039 8.25 4 NGC 6350 6.87 3

NGC 6871 6.96 3 NGC 7092 8.45 4

Trumpler 57 7.05 7 198 stars total
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Four subgroups in Orion OB1 associationFour subgroups in Orion OB1 association
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  Age of subgoups and number of normal and CP starsAge of subgoups and number of normal and CP stars

Subgroup 
Orion OB1

Age, log t All stars CP stars Fraction

A 7.05 311 24 7.7 %

B 6.23 139 21 15.1 %

C 6.66 350 37 10.6 %

D < 6.0 14 3 21.4 %
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CP stars in different subgroups of Orion OB1 CP stars in different subgroups of Orion OB1 
associationassociation

The fraction of CP stars decrease with age from 21.4% (subgroup 
D) to 7.7% (subgroup A)

23 Am stars: Gaia parallaxes indicate distances between 100 and 
300 pc, they appear not to be members of the Orion OB1 
association

59 Bp stars,  account 13.4% of the total number of B-stars in 
association

spatial distribution of Am stars: they are found in subgroups a, b. 
c
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Spatial distribution of CP starsSpatial distribution of CP stars
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Magnetic fields of CP stars in the Orion OB1 Magnetic fields of CP stars in the Orion OB1 
associationassociation

magnetic fields, radial velocities V
R
, v

e
sini, effective temperatures 

T
eff

 and other fundamental parameters for most stars in Orion 
OB1

1) 10 new magnetic stars in Orion, HD 34736 among them is 
extremely anomalous

2) more than 15 new double and multiple stars

We determined:

We found:
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Magnetic fields of CP stars in the Orion OB1 Magnetic fields of CP stars in the Orion OB1 
associationassociation

HD 34736 B8   Si -5000/+5000 HD 36697 A0p +1600

HD 34889 B9 Si -900 HD 36916 B8  He-wk, Si -1100/0

HD 35298 B6   He-wk -3000/+3000 HD 36955 A2   CrEu -1300/-410

HD 35456 B7   He-wk   -400/+1080 HD 37017 B2  He-r -2300/-300

HD 35502 B6   SrCrSi -2250/-180 HD 37058 B2 He-wk, Sr -1200/+1200

HD 35730 B7   He-wk   -450/+250 HD 37140 B8  SiSr -1050/+400

HD 36313 B8   He-wk -1500/-1100 HD 37479 B2  He-r -1600/+3500

HD 36429 B6   He-wk   -840/+160 HD 37642 B9  He-wk, Si -3000/+3000

HD 36485 B2   He-r -3700/+3000 HD 37687 B7   He-wk   -600/+500

HD 36526 B8   He-wk,Si -3500/+3400 HD 37776 B2   He-r -2000/+2000

HD 36540 B7   He-wk   -900/+1030 HD 37808 B9 Si 1900

HD 36629 B3   He-wk -1300/+1100 HD 40759 B9   SrCrEu +1500/+2000 

HD 36668 B7   He-wk,Si -2200/+2000 HD 290665 B9   SrCrEu  -1600/+5000
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Magnetic stars in subgroups A, B, C Magnetic stars in subgroups A, B, C 
(preliminary results)(preliminary results)

10 magnetic and 4 probably magnetic stars out 
of 16 Ap/Bp stars

12 magnetic and 4 probably magnetic stars 
out of 24 Ap/Bp stars

no data for 3 CP stars

We need to get new observations for subroups B,C and D

7 stars out 15 are magnetic  (46.7%). 
Average <B

e
> = 915 ± 298 G   (for 7 stars), 

using regression method  (Bagnulo et al., 2002)
subgroup A:

subgroup B:

subgroup C:

subgroup D:
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Magnetic stars in subgroups A, B, C. ConclusionMagnetic stars in subgroups A, B, C. Conclusion

The proportion of CP stars among normal and the 
proportion of magnetic stars among CP stars (for 
subroups A,B,C) decrease with age in the Orion OB1 
association

Because of the effective temperatures in subgroups A, B  
and C are approximately equal, we have age dependence 
but not temperature dependence
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Very slowly rotating magnetic stars. HD 18078Very slowly rotating magnetic stars. HD 18078
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Very slowly rotating magnetic stars. HD 18078Very slowly rotating magnetic stars. HD 18078
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Very slowly rotating magnetic stars. HD 18078Very slowly rotating magnetic stars. HD 18078

Period of rotation:
 P = 1358d ± 12d
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Very slowly rotating magnetic stars. HD 50169Very slowly rotating magnetic stars. HD 50169
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Very slowly rotating magnetic stars. HD 50169Very slowly rotating magnetic stars. HD 50169
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Very slowly rotating magnetic stars. HD 50169Very slowly rotating magnetic stars. HD 50169

Babcock (1958)

Mathys & Hubrig (1997)

Mathys (2017)

Romanyuk et al. (2014)

3.6-m + CES LC

CFHT + Gecko

CAT+CES LC

CAT+CES LC

3.6-m + CES VLC

UT2 + UVES

3.6 m + HARPS

Preston (1971)

Period of 
rotation:

 P = 29.04y 
± 0.82y
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Very slowly rotating magnetic stars. HD 965Very slowly rotating magnetic stars. HD 965
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Very slowly rotating magnetic stars. HD 965Very slowly rotating magnetic stars. HD 965
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Very slowly rotating magnetic stars. HD 965Very slowly rotating magnetic stars. HD 965

Period of rotation:
 P = 16.5y ± 0.5y
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Unique stars. HD 37776Unique stars. HD 37776
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Unique stars. HD 37776Unique stars. HD 37776
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Unique stars. HD 37776Unique stars. HD 37776

Mesurements 
from MSS 

BTA

Period of 
rotation:

 P = 1.d5387.
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Unique stars. HD 37776Unique stars. HD 37776
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Unique stars. HD 37776Unique stars. HD 37776
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Unique stars. HD 34736Unique stars. HD 34736

Всероссийская конференция: 
"Современная звездная астрономия – 2019"

7-11.10. 2019 г. 36 / 41



  

Unique stars. HD 34736Unique stars. HD 34736
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Unique stars. HD 34736Unique stars. HD 34736

The star is  a SB2 binary. 

The primary, secondary components have temperatures of 13700 K and 11500 K. 

The lines of the primary component are broad with v
e
sini = 75 km s-1, the secondary 

component lines are even broader with v
e
sini > 100 km s-1.

The orbital period is not determined exactly and is within the limits from 80d to 85d. 

The orbit is very elongated, the eccentricity exceeds e = 0.8. 

The main component is magnetic, the secondary is not. 
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Unique stars. HD 34736Unique stars. HD 34736

We obtained 130 
measurements.

Period of 
rotation

 P = 1d.29 
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ConclusionConclusion

The BTA remains one of the main world telescopes, where magnetic fields are 
measured.

As for CP stars, 200 out of 500 magnetic stars have been discovered with our 
telescope.
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Thanks for attention!Thanks for attention!
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