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The Digitized First Byurakan Survey (DFBS) is the digitized version of the First Byurakan
Survey (FBS, or Markarian survey). The FBS was the first systematic survey of the extragalactic
sky. This objective-prism survey was carried out in 1965-1980 by B.E.Markarian and his colle-
agues using the 1 m Schmidt telescope of the Byurakan Astrophysical Observatory and resulted in
discovery of 1517 UVX-excess (Markarian) galaxies. FBS low-resolution spectral plates have been
used for a long time to search and study faint Late-Type Stars (LTS, M-type and C stars) at high
Galactic latitudes. A total of 18 lists of the FBS LTS were published between 1990 and 2016.
We report newly confirmed C and M giants, and also large amount of M dwarfs based on the Gaia
DR3 BP/RP low-resolution spectroscopic data base. Some of the newly confirmed M dwarfs
presents binary systems. Some of them are new eclipsing binaries. In our previous studies of the
DFBS spectral plates, all were presented as LTS candidates. Gaia high-accuracy astrometric and
photometric data and Transiting Exoplanet Survey Satellite (TESS) data are used to characterize
these new confirmed LTS. TESS phase-dependent light curves show rotational modulations and
flares for many new M dwarfs. This confirmations of the large number of completely new objects
represents a very significant extension in the census of M giants, faint N-type  Asymptotic Giant
Branch C stars, CH-type C giants at high Galactic latitudes, and M dwarfs in the solar vicinity.
Some objects are located more than 7 kpc from the Galactic plane. Ultimately, we aim to present
value-added catalog and update the FBS LTS catalog. Note that a large amount of the blue stellar
objects with UVX-excess and numerous of emission line objects were also detected.

Keywords: catalogs-stars: carbon stars: M-giants: M-dwarfs: surveys: Gaia and

TESS data

1. Introduction. Markarian survey (or the First Byurakan Survey-FBS), was

the first systematic survey of the extragalactic sky. This objective-prism (op) low-

resolution (lr, 1o.5 prism, giving a reciprocal dispersion of 1800Å /mm near H ,

providing a 3400-6900Å  spectral range) survey was carried out in 1965-1980 by

B.E.Markarian and collaborators using the 1 m Schmidt telescope of the Byurakan

Astrophysical Observatory and resulted in discovery of 1517 UVX-excess galaxies [1].

This survey covers about ~17000 sq. deg. of the Northern sky and part of the Southern

sky at high Galactic latitudes. During the observations, Kodak IIF, IIAF, IIaF, and

103aF plates were used. The limiting photographic magnitude is 17o.5-18o.0. The
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large spectral range of the FBS is well suited to identify very different objects,

and especially cool M-type or C-type (carbon) stars. Visual inspection with a

magnification of 15  (using the magnifying glass before 2007) was used to select

slitless spectra showing pronounced absorption bands. C stars can be identified

through the presence of the Swan bands of the C
2
 molecule at 4737, 5165 and

5636Å  (spectra of N-type Asymptotic Giant Branch (AGB) C stars). Several C

stars also show the C
2
 band head at 4382Å  (early CH-type C stars). M-type

stars can easily be distinguished because of the titanium oxide (TiO) molecule

absorption bands at 4584, 4762, 4954, 5167, 5500, and 6200Å  [2]. All FBS

spectral plates have now been digitized, resulting in the creation of the Digitized

First Byurakan Survey (DFBS) data base [3]. Its images and spectra are available

on the DFBS web portal in Trieste (on-line at https://www.ia2-byurakan.oats.inaf.it,

for details see also the web site at https://www.aras.am.Dfbs/dfbs.html/). A Second

Version of the "Revised and Updated Catalogue of the First Byurakan Survey of

Late-Type Stars", containing data for 1471 M and C stars was generated later [4]

(SIMBAD CDS VizieR Catalogue J/MNRAS/489/2030/catv2). All DFBS plates

are analyzed with the help of standard analysis softwares FITSView and SAOImage

ds9. This visualization allows to detect very red and faint C and M stars candidates

close to the detection limit in each DFBS plate (particularly, the range 6500-

6900Å  for the faint and late subclasses of the N-type and M-type stars [4]).

Candidates of faint N-type C stars and M-type giants, for which very short (wedge-

like) spectra in the range ~6500-6900Å  is visible on the DFBS plates, no C
2

and TiO molecule absorption bands are detectable. Moderate-resolution slit spec-

troscopy was carried out for thirteen candidates, confirming the C-rich nature of

them [5]. Several of such candidates could be M dwarfs and giants [6]. In addition,

a large number of such faint candidates detected on the DFBS plates, remained

to be classified using spectral information [4,6]. To classify faint candidates and

to find out the potential of the FBS for LTS, we use Gaia DR3 BP/RP lr

spectroscopic data base, which allows us to confirm the spectral types for candidate

objects easily. The present work extends significantly our search for LTS candi-

dates. We present data for seven newly confirmed DFBS C stars and several M

giants. We also report on a large number of new M dwarfs, confirmed in the

Gaia DR3 lr spectroscopic data base. The list of all spectroscopically confirmed

LTS candidates, reported as a supplementary (value - added) catalogue to the

second edition of the "Revised and Updated Catalogue of The First Byurakan

Survey" [4] will be presented in SIMBAD astronomical data base very soon.

This paper (first in this series) is structured as follows. Section 2 introduces

the Gaia DR3 lr spectral data base, which is used to validate the spectral types

of the DFBS LTS candidates. It presents Gaia DR3 spectra and important physical

characteristics for seven confirmed DFBS C stars. We also describe the spectro-
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scopic criteria for candidate LTS classification for C or M stars, and photometric

criteria, which are used to separate M giants from M dwarfs. Section 3 and 4

present data for a few of DFBS M giants and M dwarfs. Phase dependence light

curves are also given for newly confirmed M stars from the modern variability

data bases to clarify their variability types. Finally, Section 5 recalls the main

results obtained for the LTS candidates and provide concluding remarks and

possible future works.

2. Gaia DR3 spectra. Newly confirmed C stars. The European Space

Agency (ESA) mission Gaia (Gaia Collaboration [7]) has already released three

catalogues to the astronomical community, of increasing richness in terms of

content, precision, and accuracy. With respect to the previous Gaia Early Data

Release 3 (EDR3) [8], Gaia Data Release 3 (Gaia DR3, Gaia Collaboration [9])

introduces a number of new data products based on the same source catalogue,

including a total of 1.8 billion objects based on a period of 34 month of satellite

operations. Blue (BP) and Red (RP) photometer lr spectral data are one of the

exciting new products in Gaia DR3 (VizieR CDS Catalog I/355/gaiadr3). Time

- averaged mean spectra covering the optical to near-infrared wavelength range

Å105003300  are published for approximately 220 million objects (CDS

Catalog I/355/spectra). Most of these are brighter than G = 17.65 mag [10].

M-type stars can be detected very easily in the Gaia DR3 lr spectral data base

by the presence of the broad absorption bands of the TiO molecules in the range

6500-7000Å , 7000-7500Å , and 8000-8500Å . C stars display strong Swan bands

at 4383, 4737, 5165, and 5636Å  of C
2
 molecule. Among the DFBS LTS

candidates, confirmed M stars, which show high proper motions in Gaia DR3

data base, are included as M dwarfs in our new DFBS list. For all of them,

2MASS (Two Micron All-Sky Survey) [11] Near-Infrared (NIR) colors are typical

for M dwarfs (J - H < 0.7 mag and H - K > 0.15 mag) and best discriminator of M

giants and dwarfs [12,13]. With high-and moderate-resolution spectra, M giants

and M dwarfs can be well segregated through the spectral indices using the

template-fitting pipeline [14,15].

Our list of all DFBS LTS candidates is cross-matched with the Gaia DR3 BP/

RP spectroscopic data base. Table 1 presents DFBS LTS candidates confirmed as

C stars; it gives the DFBS Number, the Gaia I/355/gaiadr3 source designation, other

association in SIMBAD data base, and our spectral type determination (C-N or

C-CH-type).

Fig.1a and b presents Gaia DR3 Catalogue BP/RP lr spectra for objects of

Table 1.

Low-resolution CCD spectra for DFBS J004626.12+463720.2 and for DFBS

J082310.37-015325.7 in the range Å91003690   were also secured by LAMOST
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DFBS Number Gaia DR3 source Other association in Sp. Type
identifier SIMBAD data base

J004626.12+463720.4 389807868829145856 C-CH
J024615.25+484150.9 438564097055438720 C-CH
J082310.36-015325.7 3070045067018279040 ATO J125.7932-01.8905 C-N
J203956.64-063740.4 6908005165297040896 C-CH
J215952.33+315207.9 1897967802114581888 C-CH
J221816.47+290920.0 1897967802114581888 C-N
J234931.72+442531.5 1926136499744257152 TYC 3244-587-1 C-CH

Table 1

DFBS LTS CANDIDATES CONFIRMED CARBON STARS

Notes: The object DFBS J024615.25+484150.9 was announced as new early-type CH-carbon
star candidate by Gigoyan [6]. The star ATO J125.7832-01.8905 is presented as R Coronae Borealis
type variable in Gaia DR3 Catalogue (SIMBAD VizieR Catalog I/358/vclassre). The object TYC 3244-
587-1 is known as spectroscopic binary without spectral type information in SIMBAD astronomical
database.

Fig.1a. Gaia DR3 BP/RP lr spectra for four objects of Table 1 in the 336-1020 nm range.
The absorption bands of C

2
 molecule in the range 450-570 nm are also indicated.
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(Large Sky Area Multi-Object Fiber Spectroscopic Telescope) [16]) observations

(LAMOST DR7, spectra is available online at http://dr7.lamost.org/search/, also

see SIMBAD VizieR catalog V/156/dr7/lrs).

Fig.2 shows the LAMOST CCD spectra for objects DFBS J004626.12+463720.4

(obtained 18 October 2014) and DFBS J082310.36-015325.7 (obtained on the 25

December 2013), they are classified as C stars in LAMOST DR7 data base.

Table 2 presents Gaia DR3 catalogue key data for seven confirmed C stars and

their heights above/below the Galactic plane. The distance estimation is based on Gaia

DR3 trigonometric parallaxes (absolutely the same values of parallaxes, as presented

in Gaia EDR3 catalogue. Therefore, we used the distance information derived from

Gaia EDR3 by Bailer-Jones et al. [17].

3. M Giants . M giants are evolved objects with high luminosity

43log ~LL  , which enables their detection at large distances. Therefore, M

giant stars are suitable as tracers for discovering and identifying the remnants of

stellar streams in the Galactic Halo. Among the DFBS LTS candidates cross-

correlated in the Gaia DR3 lr spectroscopic data base, we found numerous of M

giants and mass-losing AGB M stars. Some of these stars are new discoveries.

Fig.1b. Gaia DR3 BP/RP lr spectra for
three objects of Table 1 in the 336-1020 nm
range. The spectra of all objects show broad

C
2
 bands in the 450-570 nm region.
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Others are IRAS Point Sources Catalogue (PSC) [18] sources but whose spectral

types are unknown. A significant part of the newly confirmed M giants are

associated with the Gaia Long-Period Variable Stars (Gaia DR3 Part 4. Variability,

VizieR CDS Catalog I/358/vlpv).

Table 3 presents Gaia DR3 catalogue important data for some LTSs candidates,

confirmed as M giants in the data base I/355/spectra; it gives the DFBS Number,

Gaia DR3 designation, Gaia DR3 broad-band G-magnitudes, and other associa-

tions in SIMBAD data base. Fig.3a and b presents Gaia DR3 BP/RP lr spectra

for four objects of Table 3 in range 336-1020 nm.

Table 4 presents Gaia EDR3 catalogue important data for six confirmed M

giants and their heights above/below the Galactic plane (in analogy with newly

confirmed C stars in Table 2).

Fig.2. LAMOST lr CCD spectra in the Å91003690   range for candidate objects DFBS
J004626.12+463720.4 and DFBS J082310.36-015325.7. The C

2
 molecule absorption band-heads

are also indicated.
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DFBS G-band BP-RP RV r M(G) Z

Number mag Color (km/s) (pc) mag (pc)

J004626.12+463720.4 14.68 1.53 -247.70(±3.14) 9783(±1500) -0.50(±0.3) -2737(±400)

J024615.25+484150.9 14.28 2.17 -137.35(±2.57) 6642(±800) -0.2(±0.07) -1147(±150)

J082310.36-015325.7 14.19 2.63 +210.10(±0.87) 11560(±900) -1.1(±0.1) 3833(±300)

J203956.64-063740.4 13.57 1.58 -283.63(±0.47) 9035(±1000) -1.2(±0.8) -4117(±291)

J215952.33+315207.9 13.18 1.76 -491.45(±0.43) 11289(±1600) -2.1(±0.4) -3534(±500)

J221816.47+290920.0 13.17 2.32 -110.71(±0.31) 13505(±1500) -2.5(±0.4) -5239(±600)

J234931.72+442531.5 10.64 1.49 -13.93(±1.91) 1658(±35) -0.4(±0.1) -486(±10)

Table 2

SOME IMPORTANT GAIA DR3 DATA FOR SEVEN NEW C STARS
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DFBS number Gaia DR3 source Gaia DR3 Gaia DR3 Other association in

name G mag BP-RP SIMBAD data base

color

J004002.24+445225.2 38820725477589632 12.213 2.346

J034913.32+390916.9 223984228113842816 12.169 5.158 IRAS 03458+3900

J080119.40+345809.3 905739784466468736 12.419 2.689 ATO J120.3309+34.9692++

J175041.20+6915.23.0 1637841351188506880 12.981 2.202 2MASS J17504123+6915223++

J202649.55-081608.9 6905944371269703680 12.795 3.268 NSNS 17120433+

J220305.66+424407.5 1960158241368482432 11.610 5.445 IRAS 22010+4229+++

Table 3

GAIA DR3 DATA FOR 6 DFBS CONFIRMED M GIANTS

Notes: (+) In SIMBAD Data Base these objects are noted as Long-Period Variables. (++)
These objects are noted as Long-Period Variable Candidates. (+++) Mira Variable. In SIMBAD
data base there are no spectral type information for these objects Table 3.

Fig.3a. Gaia DR3 BP/RP lr spectra for four objects of Table 3 in the 336-1020 nm range.

The spectra of all objects show broad absorption bands of TiO molecule.
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Fig.4 shows ASAS-SN [19,20] light curve for M giant DFBS J220305.66+

424407.5.

We examine visually the Spectral Energy Distribution (SED) for two objects

Table 4. Fig.5 illustrates SEDs for two objects of Table 4. Both objects exhibit

excess of infrared radiation (IR) at longer wavelengths indicating the existence of

the dust envelopes around them.

4. M Dwarfs. M dwarfs are the most common stars in the Galaxy [21,22].

They dominate the stellar populations by number, but have a very low mass range

 M.M. 500750   and effective temperature T
eff
 less than 4000 K [23]. M dwarfs

have become of central interest for astronomy in the last decades, notably for their

application to exoplanet research [24]. For a given Gaia DR3 BP/RP lr spectra,

there are no luminosity criteria to distinguish M giants from dwarfs among the

Fig.3b. Gaia DR3 BP/RP lr spectra for two objects of Table 3 in the 336-1020 nm range.
The spectra show broad absorption bands of TiO molecule.
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DFBS RV r M(G)   Z
Number (km/s) (pc) (pc)

J004002.24+445225.2 -83.00(±0.30) 6591(±700) -1.90(±0.2) -2031(±200)
J034913.32+390916.9 -61.73(±0.56) 2551(±400) -0.12(±0.1) -522(±50)
J080119.40+345809.3 +56.32(±0.72) 7147(±1000) -1.87(±0.2) 3432(±400)
J175041.20+6915.23.0 -93.80(±0.58) 14844(±2500) -2.87(±0.32) 7555(±1000)
J202649.55-081608.9 +72.30(±0.79) 7451(±1100) -1.57(±0.3) -3141(±400)
J220305.66+424407.5 2985(±500) -0.76(±0.3) -524(±100)

Table 4

SOME IMPORTANT GAIA DATA FOR 6 M GIANTS
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confirmed candidates. We classify LTS candidates as M dwarfs based on the

presence of the broad absorption bands of TiO molecule in the 6500-7000Å ,

7000-7400Å , and 7600-8000Å  ranges [25], and based also on their high proper

motions in Gaia DR3 catalogue. For all of them, 2MASS NIR colors are typical

for M dwarfs [12,13]. Most of the DFBS LTS candidates, in the Gaia DR3 lr

spectroscopic data base, are M dwarfs.

Fig.4. ASAS-SN phased light curve for DFBS J220305.66+424407.5 (ASASSN-V J220305.54+
424407.4, on-line access via https://asas-sn.osu.edu/variables/) classified as a Mira variable in SIMBAD

data base. This object is a SR variable with P = 365.647 days, Ampl. = 1.84 mag and V
mean

 = 15.66 mag.
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W2, W3, and W4 photometric data (for more detail see https://vizier.cds.unistra.fr/vizier/sed/.
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Table 5 presents TESS Input Catalogue (TIC, version 8.2 [26,27], CDS VizieR

Catalogue IV/39/tic8.2) important data for a few new DFBS M dwarfs, confirmed

spectroscopically in Gaia DR3 data base.

Gaia DR3 Catalogue, Gaia Catalogue of Nearby Stars (GCNS, Gaia Collabo-

ration [28], VizieR Catalogue J/A+A/649/A6/table1c) and also TESS Catalogues

indicate 2 objects in 5 arcsec search radius around positions of DFBS

J091007.09+40524.3 and DFBS J172758.96+170919.2 (consequently we noted A-

bright and B-faint objects which have practically the same parallaxes in these data

bases). There are no 2MASS JHK photometric data for DFBS J091007.09+

DFBS Number TIC


MM /

LL / T

eff
R 2MASS 2MASS

Identifier (K) (pc) J-H H-K

J091007.09+405214.3(A) 9273155 3687 94.78(±0.48) 0.619 0.204

               (B) 801617198 3687 94.78(±0.48)

J112124.87+394106.1 17933144 0.523(±0.02) 0.049(±0.011) 3752 80.44(±0.23) 0.618 0.223

J134015.46+354901.5 105657755 0.536(±0.02) 0.039(±0.009) 3488 103.32(±0.41) 0.607 0.217

J172758.96+170919.2(A) 394020934 0.458(±0.02) 0.032(±0.007) 3589 89.26(±0.26) 0.608 0.247

               (B) 394020936 0.382(±0.02) 0.020(±0.005) 3466 89.16(±0.33) 0.609 0.231

J222100.82-065620.2 38378875 0.635(±0.02) 0.06(±0.015) 3545 109.41(±0.76) 0.590 0.233

Table 5

TESS INPUT CATALOGUE DATA FOR SOME DFBS M DWARFS

Note. More details for objects DFBS J091007.09+405214.3 (A), (B) and DFBS J172758.96+
170919.2 (A) (B) see below.

Fig.6. POSS2 I-image of dwarf M star DFBS J172758.96+170919.2 (primary star-A) and
close companion (B) that we view as a binary system. Angular separation is 4.0 arcsec on I-image.

Field is 55  .
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405214.3(B). Gaia DR3 BP - RP = 2.248 mag and 2.329 mag for A and B objects

respectively. Such colors are also typical for dwarf M stars. With the help of the

data visualization software SAOImage ds9, we search POSS2 I-band images for

possible companions. On DSS2 I-chart the image of DFBS J091007.09+405214.3

is elongated, indicating the presence of two very close objects. In the case of DFBS

J172758.96+170919.2, two objects (A and B, Gaia BP - RP = 2.241 mag for A and

BP - RP = 2.437 mag for B) are relatively well separated from each other. Fig.6

illustrate the POSS2 I-band image of the star DFBS J172758.96+170919.2 A and

its close companion B. The close companion is TIC 394020936, T
eff

 = 3466 K,

MM 0.382 , LL 0.01999 , r = 89.16 pc. Both objects are at the same distance

(Table 5). DFBS J172758.96 +170919.2 A and B components (Fig.6) are

established as a M dwarf + M dwarf binary in Gaia BP/RP spectral data base.

Most probably, DFBS J091007.09+ 405214.3 is also a pair of M dwarf + M dwarf

at a distance r = 94.78 pc. High-angular resolution CCD image is necessary to

resolve the second and faint component of DFBS J091007.09+405214.3.

Fig.7 illustrates the Gaia DR3 spectra for A and B components of DFBSJ

172758.96+170919.2

SEDs for only two confirmed M dwarfs, namely DFBS J125402.01+284056.2

and DFBS J162107.91+355637.7 are presented in Fig.8. In the SEDs of these

objects, the excess IR radiation is clearly visible after 10 m  (in WISE W3 and

W4 passbands).

Fig.9 and 10 show TESS light curves consequently for dwarf stars DFBS

J161046.38+ 385809.1 and DFBS J222100.82-065620.3. We download the Presearch

Data Conditioning Simple Aperture Photometry (PDC-SAP) light curves from the

Fig.7. Gaia DR3 BP/RP lr spectra for DFBS J172758.96+170919.2 A and B in the 336-

1020 nm range. Spectra of both objects show strong TiO absorption bands. Both are M dwarfs.

N
o
rm

al
iz

ed
 f
lu

x

0.0

Wavelength (nm)

400 600 800 1000

0.4

x10-16

DFBS J172758.96+170919.2(A)

TiO
0.8

1.2

DFBS J172758.96+170919.2(B)

TiO

TiO

TiO

TiO

TiO

0.0

2.0

x10-17

4.0

6.0

8.0

Wavelength (nm)

400 600 800 1000



516 K.S.GIGOYAN  ET  AL.

Mikulski Archive for Space Telescopes (MAST). We then used lightkurve (http:/

/docs.lightkurve.org/) to download the target pixel files (TPFs) and analyze light

curves for new confirmed M dwarfs noted above.

Fig.10 illustrate TESS phased light curve for dwarf M star DFBS J222100.82-

065620.3.

Fig.8. SED for two DFBS M dwarfs confirmed in Gaia DR3 lr spectroscopic data base and

built in Vizier data base using the same catalogue data, as in Fig.6.
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Fig.9. TESS light curve for M Dwarf DFBS J161046.38+385809.1 showing very clear rotational

modulation with period P = 5.2 day (TIC number is 310531531, T
eff

 = 3412 K, 


MM 0.529 ,


L.L 034630 , r = 79.06 pc and V = 15.4 mag).
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5. Summary and future works. In this study we have significantly

extended the previous FBS survey for LTS search. Discoveries are important, but

it is very important to characterize newly confirmed objects. In order to gain more

information on the LTS candidates, selected on the DFBS plates, we check Gaia

DR3 BP/RP lr spectroscopic database to confirm the spectral types of the faint

objects. Despite the fact, that it is a low-resolution spectroscopic data base, it

represents a good opportunity for spectral type determination. In this paper, first

in this series, we present some preliminary but very important results and report

newly confirmed CH type, N-type carbon stars and M giants. Some of them are

more than 7 kpc above the Galactic plane and have high radial velocities. We also

report on a large number of new M dwarfs confirmed in the Gaia DR3 lr spectral

database. All these faint objects were presented as LTS candidates in DFBS data-

base before the present study. The object DFBS J172758.03+170918.0 is found

to be a binary system (M dwarf + M dwarf) at a distance 89.2 pc. TESS phased

light curve for M dwarf DFBS J222100.82-065620.3 (TIC 38378875) shows, that

this object is EA-type eclipsing binary with period P = 0.76 d and Ampl. = 0.2 mag.

Many M dwarfs show extra flux in the IR range, this is characteristic of the

circumstellar dust which mark certain stages in the life of planetary systems

(protoplanetary disc, and final stage is a debris disc [29,30]). TESS light curve

for M dwarf DFBS J161046.38+385809.1 shows very clear rotational modulation

with period P = 5.2 d, M.M 5290 , L.L 034630 , r = 79.06 pc and V = 15.4

mag. It is likely that DFBS J161046.38+385809 is a rapid rotator.

Fig.10. TESS phased light curve (not very good) for M dwarf DFBS J222100.82-065620.3
(TIC 38378875) that we classify as EA(Algol-type) eclipsing binary (P = 0.76 d, Ampl. = 0.2 mag)

where the primary and secondary eclipses are clearly visible.
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This paper reports essentially on preliminary results, second paper will include

the value-added DFBS LTS catalogue and will certainly be on the statistical

analysis of the newly confirmed C, M giants and M dwarfs, and their color-

absolute magnitude diagrams and distribution in our Galaxy. A study of the new

M dwarfs flares, their multiwavelength properties, stellar activity, ages, and rota-

tional rates, is now in progress, and the results will appear soon in the second

part of this serie.
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ÎÖÈÔÐÎÂÀÍÍÛÉ ÏÅÐÂÛÉ ÁÞÐÀÊÀÍÑÊÈÉ ÎÁÇÎÐ
ÍÅÁÀ. ÇÂÅÇÄÛ ÊÀÍÄÈÄÀÒÛ ÏÎÇÄÍÈÕ

ÑÏÅÊÒÐÀËÜÍÛÕ ÊËÀÑÑÎÂ. ÍÎÂÛÅ
ÏÎÄÒÂÅÐÆÄÅÍÈß. I

K.Ñ.ÃÈÃÎßÍ1, Ê.Ê.ÃÈÃÎßÍ1, À.ÑÀÐÊÈÑÑÈÀÍ2, Ã.Ð.ÊÎÑÒÀÍÄßÍ1,
Ì.ÌÅÔÒÀ2, Ñ.ÁÅÊÊÈ2

Digitized First Byurakan Survey (DFBS) - ýòî îöèôðîâàííàÿ âåðñèÿ Ïåðâîãî

Áþðàêàíñêîãî îáçîðà (FBS) èëè Ìàðêàðÿíîâñêîãî îáçîðà. FBS ÿâëÿåòñÿ ïåðâûì

ñèñòåìàòè÷åñêèì âíåãàëàêòè÷åñêèì îáçîðîì. Îí áûë îñóùåñòâëåí Á.Å.Ìàð-
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êàðÿíîì è åãî êîëëåãàìè â 1965-1980ãã. ñ îáúåêòèâíîé ïðèçìîé ñ èñïîëüçîâàíèåì

1-ì òåëåñêîïà Øìèäòà Áþðàêàíñêîé àñòðîôèçè÷åñêîé îáñåðâàòîðèè (ÁÀÎ) è

óâåí÷àëñÿ îòêðûòèåì 1517 ãàëàêòèê ñ UVX - èçáûòêîì, íàçâàííûõ ãàëàêòèêàìè

Ìàðêàðÿíà. Ïëàñòèíêè ñ ðåçóëüòàòàìè ñïåêòðàëüíûõ íàáëþäåíèé íèçêîãî

ðàçðåøåíèÿ (lr) îáçîðà FBS äëèòåëüíîå âðåìÿ èñïîëüçîâàëèñü äëÿ ïîèñêà è

èçó÷åíèÿ ñëàáûõ çâåçä ïîçäíèõ ñïåêòðàëüíûõ òèïîâ (LTS, M è Ñ) çâåçä íà

âûñîêèõ ãàëàêòè÷åñêèõ øèðîòàõ. Â ïåðèîä ñ 1990 ïî 2016ãã. áûëè îïóáëè-

êîâàíû 18 ñïèñêîâ îáúåêòîâ LTS FBS. Â äàííîé ðàáîòå ñîîáùàåòñÿ î íîâûõ

ïîäòâåðæäåííûõ C è M-ãèãàíòàõ, à òàêæå î áîëüøîì êîëè÷åñòâå M-êàðëèêîâ,

ïîäòâåðæäåííûõ äàííûìè èç àðõèâà íàáëþäåíèé Gaia DR3 BP/RP (ñïåêòðû

íèçêîãî ðàçðåøåíèÿ). ×àñòü íîâûõ ïîäòâåðæäåííûõ Ì-êàðëèêîâ ïðåäñòàâëÿåò

ñîáîé äâîéíûå ñèñòåìû, à ÷àñòü ýòèõ äâîéíûõ ñèñòåì ÿâëÿåòñÿ íîâûìè

çàòìåííûìè äâîéíûìè. Â íàøèõ ïðåäûäóùèõ èññëåäîâàíèÿõ ñïåêòðàëüíûõ

äàííûõ DFBS lr îíè ïðåäñòàâëåíû êàê êàíäèäàòû â LTS. Äëÿ õàðàêòåðèñòèêè

íîâûõ ïîäòâåðæäåííûõ LTS èñïîëüçóþòñÿ âûñîêîòî÷íûå àñòðîìåòðè÷åñêèå è

ôîòîìåòðè÷åñêèå äàííûå Gaia è äàííûå ñïóòíèêà Transiting Exoplanet Survey

Satellite (TESS). Êðèâûå áëåñêà TESS ìíîãèõ íîâûõ Ì-êàðëèêîâ ïîêàçûâàþò

âðàùàòåëüíûå ìîäóëÿöèè è âñïûøêè. Ôàêò ïîäòâåðæäåíèÿ áîëüøîãî ÷èñëà

ñîâåðøåííî íîâûõ îáúåêòîâ îáåùàåò ñóùåñòâåííî îáîãàòèòü ñòàòèñòèêó Ì-

ãèãàíòîâ, ñëàáûõ AGB Ñ-çâåçä N-òèïà, óãëåðîäíûõ çâåçä CH-òèïà íà âûñîêèõ

ãàëàêòè÷åñêèõ øèðîòàõ, à òàêæå Ì-êàðëèêîâ â îêðåñòíîñòÿõ Ñîëíöà. Íåêîòîðûå

îáúåêòû ðàñïîëîæåíû íà ðàññòîÿíèè áîëåå 7 êïê îò ïëîñêîñòè Ãàëàêòèêè. Ìû

íàìåðåâàåìñÿ ïðåäñòàâèòü ìîäåðíèçèðîâàííûé FBS êàòàëîã LTS îáúåêòîâ.

Êðîìå òîãî, â ðàáîòå ñîîáùàåòñÿ îá îáíàðóæåíèè áîëüøîãî êîëè÷åñòâà ãîëóáûõ

çâåçäíûõ îáúåêòîâ ñ UVX-èçáûòêîì, à òàêæå áîëüøîãî êîëè÷åñòâà îáúåêòîâ

ñ ýìèññèîííûìè ëèíèÿìè.

Êëþ÷åâûå ñëîâà: êàòàëîãè-çâåçäû: óãëåðîäíûå çâåçäû: M-ãèãàíòû: M-êàðëèêè:

     îáçîðû äàííûå Gaia è TESS
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