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V13obpaxkenune: «Astronomy Today 2E», Prentice Hall

Vzobpaxkenune: M. Turk, T. Abel, B. O’Shea
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Main sequence
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He- star with compact
companion surrounded

by an expanding envelope

Secondary explodes as
a supernova, ~10 yr '

T~10 Gyr, N~10° *’
Binary relativistic

star

Merger of components
with a burst of emission
of gravitational waves and
gamma-ray,

E~10"erg, ~10" yr'

P

Two OB main-sequence
stars

More massive star (primary)
overfills Roche lobe. Stable or
unstable nonconservative mass
exchange

Helium-rich star
with OB-companion

/

Primary explodes as
core-collapse SN or ECSN
and becomes a neutron star
or black hole

Secondary is close to Roche lobe.
Accretion of stellar wind results
in powerful X-ray emission

Helium core of the secondary
with compact companion inside
mass-losing common envelope

T~1Myr, N~1000

Red (super)giant with
neutron star or black hole
core (Thorne-Zytkow object)

T ~10 Gyr, N~10"
Single neutron star
or black hole

*

Supernova explosion
disrupts the system.
Two single neutron
stars or black holes
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zobparxkenne: NASA's Marshall Space Flight Center

LInpkynb X-1



1) Two ordinary stars orbit 2) The initially more massive star runs out of 3) The neutron star and its companion in Circinus X-1 orbit each other inside the

each other for a few million nuclear fuel and explodes in a supernova, short-lived residual glow of the supernova explosion. The explosion distorted the
years after they were born. leaving behind a neutron star. orbit to become elliptical. At closest approach, the neutron star s force-fed by its
companion.

4) We observe Circinus X-1 approximately 2,500 years
after the explosion, Typical X-ray binaries are observed
milliens to billiens of years after the supernova. Their
supernova remnants have long since disappeared.

ONT X-soy D¥oowies in ohe globuor Clysney 47 T
obuerved by the Chandvo Xagy oduenerory

13obparkeHme:Univ. of Wisconsin-Madison/S.Heinz et al
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c/19115493618

Bruoeo: NASA Goddard Space Flight Center

AKKpPeUna Ha YEPHYIO ObIpyY


https://www.flickr.com/photos/gsfc/19115493618
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zobparxkenne: NRAO/AUI/NSF, K. Golap, M. Goss; NASA's WISE
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Fig. 1—The problem of feeding the monster: » lacge {angular momentum) spoon and 3 =mall
{sngular momentum) mouth. Hands and teeth {gravitational and magnetic forces, viscosity, .. .)
are needed to guide and divide the food into morsels that can be metabolised during astivity.
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. Pulsar B1259 -63 i
Mass: About twice the sun’s
Diameter: 12 miles (20 km)
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Pulsar closest approach
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Type: Be star
-+ Mass: 24 solar masses

Diameter: 9 suns
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https://www.flickr.com/photos/gsfc/4889085984
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