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What are the red novae?
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40 cm astrograph, SAI Crimean
Station. Field 10x10°, scale
120"/mm, exposures of 45 min,
plate limit ~17 mag

50 cm meniscus Maksutov
telescope AZT-5. Field 3.7x3.7°,
scale 103"/mm, exposures of 60
min, plate limit ~20 mag

SAI CREO scanner _ TIFF _ BITMAP

Eastmen Kodak image  MaxImDL i 1mage
Change cuts

FinePix F10 camera JPEG _ BITMAP

FujiFilm, grey mode image  MSPaint  1mage

+ ordinary convex lens [!]

The second method can’t be used for wide fields due to lens distortion but is good for a single
star with outskirts. It may be widely used by students and amateurs even without support stands.



A ZT_ 5 Influence of a close star.

Fragments of frames distorted
telescope by a brighter star were changed
archive by fragments of a blank sky from
CREO scans the same frame.
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Digital Reduction
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Pixel value vs distance
star center relation
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Another way to correct pixels of measured star distorted by neighbor stars is show
Then star profile center is calculated without them. In calculation of integral signal, the
average profile values. Then average profile is subtracted from the image of the star. Lens d

the frame.

The characteristic curve was approximated by a 1-st or 2-nd order polynomial. 17-23 comparison star
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V4332 Sgr

Spectroscopy of the remnant

contact bina
be a merger. Fir

envelope (pre-outburst
V1309 Sco).
—Interaction of merger with
was observed, but the M star was no
exploded star.
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V838 Mon

Photometric evolution

Years 1940 1950 1960 1970 1980
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found decay in R band
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The progenitor of

both components in co

remnant disappeared from B and

light was measured in BV bands. In

system, and its lost light was measured in e
between common light and light of B type co




Spectral evolution of V838 Mon remnant
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remnant, emissions vanished. Zero
fluxes are seen in the bottom of TiO
bands.
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V838 Mon progenitor

V838 Mon

Progenitor
HD 20763 B3V +B3V

B3V

Exploded
B3V

B3V lost
in eclipse

U B

and exploded ¢
with HD 29763,

AZT-5(V)+ 40-cm astrograpk




Afsar-Bond Cluster
Photographic and CCD photometry

Location of V838 Mon components
in Color-Magnitude and Color-Color
diagram plotted for nearby stars
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Location of V838 Mon components in the Spectrum-
Luminosity Diagram
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Photometry in the /" band

Bolometric corrections of B-typ
Evolutionary tracks from Schaller et ¢




Examination of V838 Mon progenitor‘s " magnitude

series for periodicity

It is known that the light contribution of exploded star in a binary was 57.6 per cent.
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Pre-outburst expansion of the envelope 1n the condition

close to adiabatic
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In a massive star experienced a central energy release, the massive envelope gets a slow
push inside.

The radiation transfer time exceeds its dynamic expansion time by many orders of
value, so the energy of explosion is concentrated in the bottom of the expanding envelope.

The surface area of the envelope becomes very large when the radiation reaches it, and
the explosion energy is insufficient to heat the star surface to a high temperature.

Reasons of such energy releases may be both the merger of stellar nuclei after forming
a massive common envelope in a contact binary, and the instability in the nucleus of a
single massive young star.

So, the red nova phenomenon is representative of both old and young stellar
populations.
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