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MWC 645 (V ~ 13.0 mag)
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The Ble] Phenomenon

The B[e] phenomenon was discovered by Allen & Swings (1976)
and refers to the presence of forbidden emission lines of [Fe Il]
and/or [O 1] in the spectra of B-type stars. IR excesses, due to
circumstellar dust.

Lamers et al. (1998) recognized four subgroups of B[e] objects
with known evolutionary status:

pre-main-sequence Herbig Ae/Be stars (“HAeB[e]”),
symbiotic binaries (“SymB[e]”),

compact Planetary Nebulae (“cPNBJe]”),
supergiants (“sgB[e]”),

FS CMa objects (Miroshnichenko 2007).




Spectroscopic Observations of MWC 645

Observatory Location Telescope Range Resolution  Number of
diameter, A obtained
m spectra
CFHT Hawaii, USA 3.6 3600 — 10500 65000 3
McDonald Texas, USA 2.7 3600 — 10500 60000 1
OAN-SPM Baja California, 2.1 3600 — 7300 18000 8
Mexico
SAO Nizhnij Arkhyz, 6.0 5200 - 6800 60000 1
Russia
Photometric Observations of MWC 645
Observatory Location Telescope Filter Data
diameter,
m
Maidanak Uzbekistan 1.5 UBVR 2004-2005 4
Observatory
Observatory Campo Italy 1.0 JHK 2008-2011
Imperatore
Crimean Astrophysical Crimea 2.6 UBVR 2008

Observatory (CrAQ)



Part of a high-resolution CFHT spectrum of MWC 645
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MWC 645

Light curve of the MWC 645 in JHK bands
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Light curve of the MWC 645 in V and g band
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Light Curve of the object plotted using photometric data in V and g bands taken from
ASAS SN catalog(data from 2014 to 2021 (January)).
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Spectral energy distribution (SED) of MWC 645
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6.Kurucz R. Solar abundance model atmospheres for 0, 1, 2, 4, 8 km/s //Solar abundance model
atmospheres for 0. — 1994. — T. 19.



HR diagram of the MWC 645 system
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Conclusion

¢ MWC 645 shows strong Balmer emission lines, narrow permitted and
forbidden low-excitation emission lines of Fell, [Fell], and Ol.

¢ The optical spectrum contains many emission lines and weak absorption
lines including diffuse interstellar bands (DIBS).

¢ We measured a heliocentric radial velocity of~ -65 km/s from emission
lines and ~ -22 km/s from absorption lines. Strong emission lines suggest a high
temperature of the underlying star, while the absence of helium lines (Hel) may
Indicate either a lack of helium or a hot star temperature of < 20,000 K.

¢ By comparing spectra of MWC 645 and MWC 623 (a binary FS CMa
object) we identified lines of neutral metals (Lil 6708A, Cal 6717A, Fel, Til,
etc.) that characterize the cool component of the binary system.

¢ Ho line has an unusual double-peaked profile in the spectrum of MWC
645 and shows strong variations.

¢ The spectral energy distribution (SED) also confirms the Ble]
phenomenon. MWC 645 has a gas and dust circumstellar envelope that emits a
strong infrared excess.

¢ Our data for the first time suggest that MWC 645 is a binary system which

consists of a hot star with the B[e] phenomenon and a cold star. 13
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