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Statistical characteristics of _‘ Statistical investigation is

the Magnetic fields the key of understanding

Ooh . . the nature of the OB stars
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We use 3 characteristic of

A lean error of the magnetic field
magnetic field weakly 4

depending on the dates of

observations X7 — izn“ (B|i)2
N nig (T )°

reduced x? statistics

1S (i )2
<B>: _Z(al) Bl >3 for at g (BY> 20 4,

Criteria of real measurements

RM S magnetic field
CPD-28 2561: {B)=239I'c, 0,=93I'c, X?/n=5



O star observationswith FORS and
HARPS. MAGORI PROJECT

To investigate statistically whether magnetic feel
in massive stars are ubiquitous or appear only i
stars with a specific spectral classification, @iert

ages, or in a special environment. In 2011 + 2013 65 stars > 100
spectra. Magnetic field at@level
was detected for

VLT, 8-m Antu + 3.6 m ESO including two Of?p stars.
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Magnetic field distribution for O stars
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Magnetic field distribution for BA stars: first glance

Magnetic field
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Magnetic field distribution for BA stars: the second view
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From Magnetic Fields to Magnetic fluxes

Magnetic pseudo-fluxes of massive stars
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Magneticpseudo-fluxdistribution for massive OB

stars WR stars, pulsars and magnetars
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The general scheme of the massive stardla®d magnetic field evolution
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The general scheme of the magnetic field generation
for massive stars
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Our new population synthesis code

e create an ensemble of massive stars on the maimsegneorder to obtain mas:s
age, radius distributions of these stars based onlthe-= platform

Initial distributionof
magnetic fluxes

T, Is the dissipation
parameter. T, =t/ T

-Also we introduce a threshold
value of the magnetic field B ~

rms maqnetic field = . 300 G Auriereet al. 2007) as an
- optional parameter.

* Dissipationparametederivedfrom observations is about 0.1
* In thatcasea magnetic fieldistributionwould be highly asymmetric
* Observationatlatais incomplete moredatais needed

f1= NooodNooaan(@t ZAMS) .= NN oo (at the present img



Common distribution function for AB stars
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f,=30% f,=10% It meansthat 2/3 of AB are non-
magneticat ZAMS



Distribution function for OB stars
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Evolution of the magnetic fields and magnetic fluxes

for starswith massesin theinterval [3,4] solar masses

A) MF measurements B) Model

Y : 3 0 M < M < <4 0 M | | M < JII <4M;
h 4 I . . . 0 °
E 10 = * [ ] (T [ ] E
S o i, e
103 ' E
) -
o 10% ¢
5 -
S0 —~ s
- 9 ] L (R/R“)2 Brms
L | L Ll \ L] \2
T 1 A [ I L
’ ) A A Brms
[ \ - —! — —! - — — .
' | ( 50 100 150 200 250 300 350 400
A g C \ ye ars / Age, Myr

Landstreet et al. (2007)



What happens before ZAMS

Toy model of the magnetic field and magnetic flux
generation by dynamo-action

*All stars have the equal initial magnetic flbx
Magnetic field is generated during thé cycles

B, = By*a* o,* ... Oy

*a, —Is the uniformly distributed random variable m a
interval [a,b]

*Magnetic flux F= 4R B, , R is the stellar radius at the
cycle |,

oF. = Fo* B B ... By, WhereB,, = Bi*(a.,,/ a)*(R,/R)?
* F.= B, * 4TIR?

Parameters of the modé&;
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Parameters of the modéelyF,=1.5*1¢* G*cm?, a=1.0, b=1.85, N=20




1.2 . . ;

Parameters of the modé&lyF,=8.8*1* G*cm?, a=1.0, b=2.00, N=20



Conclusions

. The magnetic desert for:/ does not
exIst.

. We create a model which can describe
real distribution of massive star magnet
HE S

. Initial fraction (at ZAMS) of magnetic O
stars can be in the range from 30% to
90%

. _ why only a small
fraction of OF starsare magnetic
remains unanswer ed




