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ILOT (Intermediate Luminosity Optical Transients)

V838 Mon and its light echo (HST)
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Red novae are stars turning into cool supergiants during their

outbursts. They belong to new class of variable stars demonstrating powerfull
outbursts - Intermedate Luminosity Optical Transient (ILOT),

which have absolute magnitudes in the maximum of their outbursts between
those of classical novae and supernovae.

Known and suspected red novae:
V1006/1007 M31 = RedVar = McDonald 88 No.1 (1988).

Max V=15."5, B-V=1.189::0.m24, M,=-9."1 Sp. MO le

V4332 Sgr (1994) Max V=8."5, B-V=1.m95, Sp. K3-4 I-I1I
V838 Mon (2002) Max V=6."8, B-V=1."05, M_=-9."8, Sp. K01

V1309 Sco (2008) Max V=7."9, B-V=].m3, Sp. K2 Te

V1148 Sgr (1943) Max 8™, Mayall (1949), Sp. K (TiO, Ca 1)
CK Vul (N Vul 1670) (Vis ~2.M7)

NGC 4490-OT (2011) Max R~ 15.™79, =-14™ Sp. F-GI

M31N 2015-01a (R=15."2,V=15."5,B-V=0."6, M =-10."13 Sp FOI- F5I)
LRN 2015 /M101 (R=16."2, B-V ~0.m201.76, =~ M,=-11."65 Sp KOI-KS5I)
OGLE-2002-BLG-360 (Ic=11.™3, V-I ~5.M3)

+ 4 extragalactic novae

Total : ~14 objects
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V1309 Sco — first observations of components merging of
contact binary
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V1309 Scorpii: “Death of a Binary and Birth of a new star”
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(Tylenda at al., 2010, OGLE).

Spectra in the outburst K2 — M7 (Mason et al. AsAp 516,
A108, 2010)
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System with a common envelope

Orbital light curves according OGLE data. The period
was reduced in the range of 1.44 — 1.42 day.



V4332 Sgr: location

b =-9°4, far from the Galactic plane, low extinction, E(B-V) = 0M.32. Halo or old-disc object.




V4332 Sgr: photometric history
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Progenitor:
V=17"63,B-V=0M56+
0™.08, (B -V),=0m.24 £ 0.08
(1980 July, 1986 June).
Brightness raising before the
outburst by 2™.5 R (like in
V1309 Sco, by 1.0 1)

];ecay Outburst:
Amplitude ~9™
Spectrum: K3-4 Il|-|

Remnant:

V=17"55B-V =1M80 +
0™.1, (B -V),=1m.48.
Sudden decay by 2.5 V band
between 2005 October and
2008 October. The decay
accompanied with light
oscillations with the amplitude
up to 0™.6.



V4332 Sgr (N Sgr 1994): photometry and spectroscopy after the outburst
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Flux density,

V4332 Sgr: spectra after the outburst
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Al l, Ca l, Sr | resonance lines; Mn |, Cr | triplets; weak emission lines of Rb |; AlIO and TiO
molecular emissions, a lot of Cr | emissions. There is Mg | 4571A intercombination line,
which is known to be formed in a very extended and rarefied gas cloud. This gas cloud is
undoubtedly the explosion remnant of the 1994 outburst.The emission line spectrum belongs
to cool optically thin nebula with the temperature of 1100K. It is imposed on the red
continuum (with TiO absorption bands) of a cool star with the spectral type of M7. Cool

optically thin gas with the temperature between 1000 and 1350 K
(Kimeswenger, 2006).



V4332 Sgr: Spectral energy distribution of progenitor and
remnant of the outburst
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IR observations by Banerjee et al. (2003) Evolution of emission spectrum

and Varicatt et al. (2012) On average line intensities decreased by 30 times






Relative flux

V838 Mon in the outburst
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The comparison of the spectral energy distributions of the progenitor
and the remnant with the energy distribution of B3V star.
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B3V exploded:

Reddening E(B-V)=0.77 was taken into
account
Progenitor is definitely a blue star

with (B-V),=-0.17. It did not show
considerable variability over 66
years (from 1928 to 1994).

After the outburst, the energy
distribution is two—component,
containing the B3 component and a
IR component, L-type supergiant.

Before outburst: B3V + B3V
After outburst: B3V + sg(L-M)

The exploded B3V star was brighter
than its blue companion before the
outburst by a factor of 1.36 * 0.03 and
their colors were indistinguishable
within photometric uncertainties.

We showed that, before the
outburst, the star which later
exploded had the same spectrum
as its companion and mimicked its
blue companion .



The photometric history of V838 Mon

Explosion of B3Y star
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During 66 years the system’s brightness was constant. After the
outburst, we see photometric indications of a close approach and
a collision of two components: first, brightening due to appearance
of emission-line spectrum, then, an eclipse of B star observed for

70 days.




V838 Mon: photometry and spectroscopy
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V838 Mon: photometry and spectroscopy
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2015. Light echo of V838 Mon continues in the infrared range. (the image in the I
band picked out by red color)




V838 Mon: progenitor and environment
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PSN J14021678+5426205 — cBeTuMasi KpacHas HOBas B rajakrtuxke M101,
BTOpas B 2015 r.: ciausiHMe KOMIIOHEHTOB MACCMBHOM IBOMHOM CHCTEMBI

*
®oto BTA / SCORPIO

bapcykoBa E.A., BaneeB A.®., Cniupugonosa O.1. (CAO PAH), T'opanckuii B.I1.,
Bo3zskosa O.B., Uepsico /.B., Cadonos b.C., lllarckuit H.U. (TAUII MI'Y)

KpacHbI TpaH3NEHT NPOMEXYTOYHON CBETUMOCTH
(ILRT). Otkp. K.O. Buutaesapa (PymbiHus). O6bekT ¢
MOJI040ro HaceneHusi, accoummpyeTcs co o
cnvpanbHOW BETBbLIO ranaktuku. Mv = -12.2 mag B
MUKe BCMbILLIKK.

.5 ,l J ! 25m .22 H['2.5 m 02.6.. K
Ony6rnmkosaHo: ATel # 7206, 8599, 8848; Actpodhmanveckmn  1a0ntoaeHus 8 VIK ananasore (JHK)
GronneTeHb T.71, .88, 2016 . ocTaTka — L-cBepxruraHta Ha 2.5 M

Pa6ota no ILRT nogaepxaHa rpaHtom POOU 14-02-00759. Teneckone Ko rAVLL.
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MonoxeHue npegwecTeeHHnka (1-4) 1 CnekTp nony4eH 24 despansa 2015 roga
ocrtatka (5,6) kpacHoun Hosor B M101 Ha BTA / SCORPIO. KnaccugpuumposaH no

400 800 Ha guarpamMmme LBeT-CBETUMOCTb. abcopbumoHHbIM NUHUAM Kak KO-K5 .
Kpy>xoK — cnnBatoLiasica cuctema MMornolueHne B NMHUAX ycuneHo B 4-8 pas no
KpuBas bnecka kpacHon HoBov 2015 T. B H-anbta19 B ranaktuke M33. CPaBHEHWIO C HOPMASIbHBIMM CBEPXTUraHTaMMm.

M101 B nonoce R.
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PSN J09096496+3307204 B ramaktuke NGC 2770: B3pbIB MACCUBHOM 3BE3/bI
LBYV, KOTOpBIV NPUBEII K KOJUIAIICY €€ sApa U BCIbIIKE CBEPXHOBOU
Bbapcykosa E.A., Baniee A.®. (CAO PAH); I'opauckuii B.I1., I{BetkoB /1.1O., Metnos B.T., Boikos .M. (TAUILL MI'VY)

O6bekT oTkpbIT B Catalina Real-Time Transient
Survey & Stan Howerton 2015.02.07. igeHTu-
duumposaH kak umnoctop SN B pabote
Elias-Rosa et al, ATel #7042. B nuke BCMbILLKN
SN Mv = -18.1 mag.
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Puc. 1. ®parmeHTbl CNEKTPOB B hase
nMnocTopa (BBepxy) U B Makcumyme brnecka
SN (BHU3y). CkopocTb Belbpoca B H3 18000

—SN 2007uy
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MpegLecTBeHHNK Ha cHUMKax KO

JD 2457000 100 200 300

KpuBble bniecka B nonocax BVRI
(cHn3y — BBEPX).

«Xabbn» n Teneckona «[>KEMUHNY —
3Be3ga tmna LBV.

WccnenosaHue nogaepkaHo rpaHtom PO®IN No.14-02-00759

Km/c. MossiBMNnCb BTOPbIE KOMMOHEHTHI B
abcopOUMOHHBIX NINHUSIX.
Puc. 2. CnekTpbl Ha cnage bnecka SN.
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V4332 Sgr (N Sgr 1994): photometry and spectroscopy after the outburst
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V4332 Sgr: location in the Galaxy
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Fig. 1. Colour-magnitude diagram of M 67, The 11 blue stragglers studied
in this paper are represented by filled circles




