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HZ 29 (AM CVn)

5mardi 25 septembre 12



Porb = 17.28 min

Shortest period known HM Cnc (RX J0806.3+1527); Porb = 5.3 min
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1983

1967

AM CVn

7mardi 25 septembre 12



eLisa/NGO sensitivity
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Kotko, Lasota, Dubus & Hameury 2012
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Evolutionary paths to AM CVn stars
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SDSS J065133.338+284423.37

-0.31 +/- 0.09 ms/yr

Porb = 12.75-min

Detached WD binary

Orbit’s decay rate:
-0.26 +/- 0.05 ms/yrGR: 

Hermes et al. 2012
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XZ Sge not an R CMa.
DN Or also not helium 
burning

1959
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Stellar evolution and the Algol paradox

1961

1961

1962: Kelvin & nuclear time instabilities
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* ~ 10 – 90 should be observed – they are not.

13737 binaries 367 bright & stable*, 
2905 transients

12089 binaries 0 stable, 
5074 transients

Blue - unstable, red - stable
Evolution of BH LMXBs

Therefore: no magnetic braking when RLOF
Yungelson, Lasota, Nelemans, Dubus, van den Heuvel, Dewi & Portegies Zwart 2006; 
Yungelson & Lasota 2008, 2009
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Evolution of cataclysmic binaries

Knigge, Baraffe & Patterson   2011

15mardi 25 septembre 12



V Sge

Herbig, Preston, Smak & Paczyński 1965
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Józef I. Smak, K. Belczyński & S. Zoła

Hachisu & Kato 2003

A supersoft X-ray source ?

2001
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1964
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T Tauri stars have considerable UV continuum 
emission compared to a main sequence 
stellar photosphere with the same spectral 
type (..Smak, 1964...). Because this ‘veiling’ is 
an extra source of continuum emission, it 
fills in stellar absorption lines. Together with 
analyses of IR excesses, measurements of 
stellar veiling have led to detailed accretion 
disk models and fairly robust estimates of 
accretion rates from the disk onto the star. 
(Kenyon et al . 2008)

1964
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1969 1981

Emission lines from «gaseous rings»
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1984 1989

Disc irradiation (by hot white dwarfs)
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Clarke, Capel, Bowyer 1984
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Smak 1991: emission lines by irradiation; variability through 
screening of outer disc regions:
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«Spiral arms» in discs2001
- div v

Three-body effect; lines produced by irradiation. 
«Arm» 187 stronger than 345.
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Effect of inner disc irradiation

Destabilising by lowering Σmax .

Hameury, Lasota & Dubus 1999
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When a disc is truncated the chopped-off part does not radiate!

1994
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Disc-radius variations

Smak 1984

- - - -
       

_____

Hameury & Lasota 2005

U Gem
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Low state: 
S-wave velocities≈stream velocity

High state: 
S-wave velocities≈outer disc velocity

1985: Hot spots 
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2002

28mardi 25 septembre 12



Schreiber &  Hessman 1998

Stream overflow & the disc instability model 

Hameury, Lasota & Warner 2000 
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1970
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Hot spots

+ 1971 on VV Pup
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Hot spots

+ 1971 on VV Pup

but in 1978: VV Pup is a polar
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Where is the hot spot? Where is the outburst ?

Krzemiński 1965

Smak 1971

U Gem

(The secondary component 
responsible for outburst. 
Also Smak 1969 for SS Cyg.)
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1971

(nebulous ring)
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(Osaki 1974, Paczyński 1974)

1976
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1983/84: αhot > αcold
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Aobs = 0.48±0.03

Hot disc viscosity: αh≳0.1

Smak 1999; Kotko & Lasota 2012

τd=A⋅Rd,max
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Convective viscosity ?

1997
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Latter & Papaloizou 2012

MRI plus cooling law
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My contribution to Joe Smak’s research

(Keele conf. 1996)
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David Richards

(English translation: Many happy returns !)

Niech Ci gwiazdka pomyślności nigdy nie zagaśnie !

Dear Joe:
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