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Ã Non-magnetic Nova-like variables (NL) resemble 

novae between eruptions; 

ÃNLs include all of the ònon-eruptiveó CVs. 

ÄHowever, many of them may have òlow statesó 

ÄHowever, some may also exhibit òstuntedó outbursts 
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The NL class is a very heterogeneous group of stars, and the deþnition 

of the subclasses within NLs is mostly based on observational features 

of objects. 

Ã Classification: 

Ä The UX Ursae Majoris stars (UX UMa) show persistent broad Balmer absorption lines.  

Ä The RW Triangulum stars (RW Tri), per contra, have pure emission-line spectra. 

Ä  SW Sextantis stars (SW Sex) show many unusual yet consistent properties (will discuss 

later). 

Ä VY Sculptoris stars (VY Scl) show states of low luminosity (drops) exceeding 1 mag. 

 

The absence of DN outbursts in NLs is believed to be due to their high 

mass transfer rates, producing ionised accretion disks in which the disk 

instability mechanism is suppressed. 
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The DN 

SS Cyg in 

outburst and 

quiescence 

The UX UMa-star 

IX Vel 

The SW Sex-star  

WX Ari 

The DN 

IP Peg in  

outburst and 

quiescence 
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Ã Relatively large group of NLs, which was initially 
populated by eclipsing systems only (high inclination!); 

Ã Largely occupy the narrow orbital period stripe between 
3 and 4.5 hours; 

Ã Single-peaked emission lines despite the high inclination; 

Ã Strong high excitation spectral features (He II, C III/N III); 

Ã Central absorption dips in the emission lines around phase 
0.4 ð 0.7; 

Ã High-velocity emission S-waves with maximum blueshift 
near phase Ḑ0.5. 
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Time-resolved spectra of 

V1315 Aql.  

 

 

 

 

From  

Dhillon, Marsh & Jones 

(1991). 
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Ã The unusual spectroscopic behaviour of the SW Sex 

systems has led to their intensive studies.  

Ã Many NLs above the 3 ð 4.5 hr period interval have 

been found to show distinctive SW Sex behaviour; 

Ã Even some LMXBs!  

Ã Even the proto-typical NL UX UMa! 
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Even the proto-typical NL 
UX UMa has now been 
shown to exhibit  
SW Sex-like behaviour. 

Time-resolved spectra of 
UX UMa.  

 

 

 

From  
Neustroev et al. (2011). 
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Ã Classification: 

Ä The UX Ursae Majoris stars (UX UMa) show persistent broad Balmer 

absorption lines.  

Ä The RW Triangulum stars (RW Tri), per contra, have pure emission-line 

spectra. 

Ä  SW Sextantis stars (SW Sex) show many unusual yet consistent 

properties (will discuss later). 

Ä VY Sculptoris stars (VY Scl) show states of low luminosity (drops) 

exceeding 1 mag. 

 

We now suspect that all NLs could be classified as SW Sex 

stars if one looks long and hard enough.  
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Ã In some CVs we observe interesting features: 

ÄStrongly polarized emission (up to 60 % circular 
polarisation in the optical); 

ÄStrong X-ray emission; 

ÄUnexpectedly long soft X-Ray component; 

ÄHighly variable light curves in optical and X-Ray; 

Ä In some objects: short-period coherent variability. 

 

ᵼ Strong Inÿuence from a magnetic þeld on the 
binary system 
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Ã Magnetic Field of the WD in First Approximation: 

ÄBoth stars have a magnetic field;  

ÄThe magnetic flux is roughly conserved during star 

evolution: B · R2 å const 

ᵼ High field strengths up to 20MG near the WD; 

ÄMagnetic field is usually approximated as a Dipole. 



Magnetically-Controlled Accretion 

Interacting Binary Stars 

372 

Ã Important parameter:  
The magnetospheric radius, RM - the distance from the 
WD where the magnetic pressure is equal to the ram 
pressure: 

ὄ

ψ“
”ὶὺ ὶ 

Ã For polars, Bwd ~ 107 G, RM ~ 1011cm ~ a  

NO DISK! 

Ã For intermediate polars, Bwd ~ 106 G, RM ~ 1010 cm 

TRUNCATED DISK 
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Ã Pressure balance defines the 

inner edge of the accretion disk: 

Ä For strong magnetic þelds of the 

WD no disk is formed, instead 

the accretion stream follows the 

þeld lines directly; 

Ä For weaker magnetic þelds a 

truncated accretion disk will 

form. 

 

Ã These two scenarios are called 

an accretion column and an 

accretion curtain, respectively. 
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Interacting Binary Stars 
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Ã The corotation radius is 

the radius at which the 

disk corotates with the 

magnetic field. This is 

usually near the inner 

edge of the disk, which 

is the magnetospheric 

radius. 

374 

Interacting Binary Stars 
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Ã Spin Periods and Angular Momentum: 

ÄSystem has an orbital period Porb;  

Ä the WD has a spin period Pspin; 

Ä Therefore modulations should be observed; 

ÄAccretion stream transfers angular momentum to WD 

ᵼ Spin-up ? 

ÄConsider interaction of magnetic moments of the two stars! 

ÄMagnetic moments can balance transfer of angular 

momentum, if interaction is strong enough 

 



Polars 

Interacting Binary Stars 

376 

Ã Polars or AM Her Stars: 

Systems with Strong Magnetic Field and Strong 

Magnetic Interaction: 

ÄSynchronise orbital period and spin period of the WD, 

due to magnetic interaction; 

ÄDonõt have accretion disks; 

ÄCan be identified through strong polarisation in optical 

wavelength. 
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Mean-orbital 

high-resolution 

spectrum of 

the polar  

HU Aqr 
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Trailed spectrogram of the He II emission line of the polar HU Aqr 
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Doppler maps of the 

four main emission lines 

of the polar HU Aqr 
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Ã Intermediate Polars or DQ Her Stars: 
Systems with Weaker Magnetic Field: 

ÄLow Interaction between magnetic moments; 

ÄSpin Up, due to transfer of angular momentum; 

ÄNo synchronised state of the rotation periods, but 
rotation at high velocities; 

ÄA truncated accretion disk, as magnetic pressure canõt 
control the plasma far enough. 

 
Not always the case!                           Video 
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The power spectrum of the X-ray light curve of FO Aqr: multiple periodicities 
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The orbital period 

distribution of 531 

CVs from Ritter & 

Kolb (2003,V7.3). 
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Ã Key properties: 

ÄNo hydrogen 

ÄVery short periods (5 ð 10 to 65 minutes) 

ÄSpectra characteristic of accretion disks 

ÄWeak X-ray emission 

 

Ã AM CVn binaries are a class of ultracompact systems 

in which the donor stars are hydrogen deficient. The 

accretors are white dwarfs.  
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Ã To þt within their Roche lobes, the donor stars must be 

dense (”Ӷς= 100 ð 4000 g cmī3), suggesting they may 

be degenerate too:  

òdouble degenerateó (Faulkner et al 1972). 

 

 

 

Ã Currently 56 known AM CVn systems. 

(Ramsay et al., 2018, A&A, 620, A141) 
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The most obvious 

observational 

signature is their 

optical spectrum - 

lack of hydrogen 

lines. 

 

 

 

GP Com, P=46 min 

(Marsh et al. 1991) 


