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The Symbiotic Nova HM Sagittae



The Nova-Like Outburst of HM Sge

In 1975, within a few months period, HM Sge increased 
in brightness, from V = 17 to V = 11.

Chochol et al. (2004)

Stover and Siversten (1977)

An optical spectrum taken in 1976, dominated by 
emission lines.



What is a Symbiotic Nova?

A binary star consisting of a cool red giant (usually a Mira 
variable) and a hot white dwarf (WD)


Components separated by ~10 — 50 AU


Accretion is due to Wind Roche Lobe Overflow


Build-up of accreted material leads to a thermonuclear outburst 
on the surface of the WD


The outbursting WD heats up and ionizes the surrounding region


Winds from the WD and the Mira variable collide and create 
shocks which heat the gas


The system remains more or less in this state for many years, or 
even decades

Artist’s impression of HM Sge



Evolution of HM Sge - Light Curves

Data and plots from AAVSO
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Evolution of HM Sge - Dust Emission in the Infrared

Silicate features



Evolution of HM Sge - Optical Nebula



Where is the ultraviolet emission coming from?

WDGiant

wind-collision shock

ionizing radiation

adapted from Formiggini et al. (1995)

COS 
aperture

HM Sge is about 1 kpc away; the COS aperture 
projects about 2500 AU in diameter

The binary separation is about 50 AU.



Evolution of HM Sge - UV Emission

COS Spectra

NUV

FUV

NUV

[Ne V] [Ne IV]

N III]
[Mg VI]

[Mg V]
[Ne V]



Summary and Future Directions

HM Sge has evolved in interesting ways in the last 20 — 30 years


The IR, Optical and UV probe different components of the symbiotic nova


- the cool dust-producing Mira variable appears to have relaxed 
- the extended nebula has expanded and its morphology has changed 
- the ionizing source has become hotter; the shocked region persists 

The next step - build up a unified picture of how HM Sge has evolved


Outline ways in which we can identify symbiotic nova explosions in current 
and future time-domain studies and follow their evolution


