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SUMMARY: We present results from photometric monitoring of V900 Mon, one of the newly dis-
covered and still under-studied object from the FU Orionis type. The FUor phenomenon is very rarely
observed, but it is essential for stellar evolution. Since we only know about twenty stars of this type,
the study of each new object is very important for our knowledge. Our data were obtained in optical
spectral region with the BVRI Johnson-Cousins set of filters during the period from September 2011
to April 2021. In order to follow the photometric history of the object, we measured its stellar magni-
tudes on available plates from the Mikulski Archive for Space Telescopes. The collected archival data
suggest that the rise in brightness of V900 Mon began after January 1989 and the outburst goes on
so far. In November 2009, when the outburst was registered, the star had already reached the level
of brightness close to the current one. Our observations indicate that during the period 2011-2017 the
stellar magnitude increased gradually in each pass band. The observed amplitude of the outburst is
about 4 magnitudes (R). During the last three years, the increase in brightness has stopped and there
has even been a slight decline. The comparison of light curves of the known FUor objects shows that
they are very diverse and are rarely repeated. However, the photometric data we have so far show that
V900 Mon’s light curve is somewhat similar to those of V1515 Cyg and V733 Cep.

Key words. Stars: pre-main sequence — Stars: variables: T Tauri, Herbig Ae/Be — Stars: individual:
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INTRODUCTION
evolutionary processes.

variations in brightness that are associated with the
The PMS stars that un-

One of the main characteristics of the young stel-
lar objects is their photometric variability. In fact,
most of the pre-main sequence (PMS) stars show

© 2021 The Author(s). Published by Astronomical Ob-
servatory of Belgrade and Faculty of Mathematics, University
of Belgrade. This open access article is distributed under CC
BY-NC-ND 4.0 International licence.

dergo episodic outbursts with large amplitudes can
be divided into two types: FUors and EXors (Herbig
1989). The common factor between the two types of
eruptive phenomena is that they are observed on T
Tauri stars.

The outburst of FU Orionis occurs in 1936, and
for several decades this star remained the only ob-

ject of this type. Ambartsumian (1971) was first to
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draw attention to this object by linking it to the evo-
lution of the PMS stars and he proposed the abbre-
viation FUor. After the discovery of two new FUor
objects - V1057 Cyg and V1515 Cyg, Herbig (1997)
defined them as a new class of young eruptive stars.
Another dozen FUor objects were assigned to this
class of young variables over the next four decades
(Reipurth and Aspin 2010, Audard et al. 2014, Con-
nelley and Reipurth 2018). These objects have been
classified in terms of their wide range of available
photometric and spectral properties, but their out-
bursts are thought to have the same cause: an en-
hanced accretion rate from the circumstellar disk
onto the central star (Hartmann and Kenyon 1996,
Herbig 2007). During the outbursts, FUor objects
undergo significant increase in their accretion rate
from ~10~7" Mg /yr up to ~10~4 Mg /yr.

Several reasons are suggested to explain the en-
hanced accretion rate. The most popular is that
the increase is caused by thermal or gravitational
instability in the circumstellar disk (Hartmann and
Kenyon 1996, Zhu et al. 2009). Another possible
triggering mechanisms could be the interactions of
the circumstellar disk with a planet or nearby stellar
companion on an eccentric orbit (Lodato and Clarke
2004, Reipurth and Aspin 2004, Pfalzner 2008) and
in fall of clumps of material formed by the disk frag-
mentation onto the central star (Vorobyov and Basu
2005, Vorobyov et al. 2021).

Our experience in studying FUor objects shows
that the outburst can last for several decades or even
a century. As a rule, it is considered that the time to
increase the brightness is much shorter than the time
to decrease it. All known FUors share the same defin-
ing characteristics: location in star-forming regions,
association with reflection nebulae, a 4-6 mag. out-
burst amplitude, an F-G supergiant spectrum during
the outbursts, a strong Li I 6707 A line in absorption,
and CO bands in near-infrared spectra (Herbig 1997,
Reipurth and Aspin 2010). An important feature of
FUors is the massive supersonic wind observed as a
P Cyg profile, most commonly for both the Ha and
Na I D lines.

The first three, also called classical FUor objects

(FU Ori, V1515 Cyg and V1057 Cyg) are well-studied
and their light curves are published in the literature
(Clarke et al. 2005, Kopatskaya et al. 2013). Due to
the large-scale optical and infrared monitoring pro-
grams carried out in several observatories and the
contributions of amateur astronomers, some new ob-
jects have been observed to undergo outbursts with
large amplitude: V733 Cep (Reipurth et al. 2007,
Peneva et al. 2010), V2493 Cyg (Semkov et al. 2010,
2012, Miller et al. 2011), V2492 Cyg (Aspin 2011,
Hillenbrand et al. 2013, Kdspdl et al. 2013), V2494
Cyg (Aspin et al. 2009), V2495 Cyg (Movsessian et
al. 2006), V582 Aur (Semkov et al. 2013, Abraham et
al. 2018), V2775 Ori (Fischer et al. 2012), V900 Mon
(Reipurth et al. 2012), V960 Mon (Hillenbrand 2014,
Koéspél et al 2015), Gaia 18bpy (Hillenbrand et al.
2018), Gaia 18dvy (Szegedi-Elek et al. 2020). Due to
the very small number of known FUor objects, each
newly discovered attracts significant attention.
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The detection of a new eruptive star in Monoceros
(LDN 1656 cloud) has been reported by the amateur
astronomer Jim Thommes (Thommes et al. 2011).
According to the General Catalog of Variable Stars,
the new variable is defined by designation — V900
Mon (Fig. 1). Reipurth et al. (2012) performed de-
tailed multi-wavelength study of V900 Mon and find
significant similarities with objects from the group
of FUors. According to the authors, the outburst of
V900 Mon occurred between 1953 and 2009 and its
luminosity is 106 L, at distance of 1100 pc. Reipurth
et al. (2012) also suggest that V900 Mon is a Class
I source and the spectrum of the object is very sim-
ilar to those of the classical prototype FU Orionis.
The spectrum of V900 Mon in the infrared region is
much later than in the optical. Also, the character-
istic deep infrared CO bandhead absorption and the
lithium Li I 6707 A line, which is typical of young
stars, are observed in case of V900 Mon.

V900 Mon

pN
,

Fig. 1: Color image of V900 Mon obtained with the 2
m RCC telescope in NAO Rozhen. The cometary nebula
arising from the star is clearly visible.

Gramajo et al. (2014) model the SED curve of
V900 Mon in the 1-200 pum spectral range and es-
timate the basic parameters of the disk and the en-
velope of the star. The authors confirm that V900
Mon appears as a Class I source with disk mass 0.1
Mg, and disk mass accretion rate 2.0 x 107% Mg
yr~!. They found considerable similarity to those of
another eruptive star V1647 Ori after its outburst.
In order to study the mass and physical parame-
ters of the envelope around V900 Mon, Kdéspal et
al. (2017) measured the 12CO and '*CO lines using
the FLASH™ receiver at the APEX telescope. The
results indicate that the mass of the envelope is low
compared to other FUor objects and V900 Mon is at
the end of the Class I evolutionary stage.

Varricatt et al. (2015) observed V900 Mon using
the 3.8-m United Kingdom Infrared Telescope with
the L' and M’ MKO filters. The observations were
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made in April and September 2015 and show a slight
increase in brightness in the infrared region. In our
first paper concerning V900 Mon, we draw attention
to the observed increase in brightness in the opti-
cal range during the period 2011-2016 (Semkov et al.
2017b). No other optical photometric data have been
published since the outburst of V900 Mon was de-
tected in 2009 and the object joined the FUors group.

Recently, data from observations of V900 Mon
using ALMA array were published in two papers
(Takami et al. 2019, Hales et sl. 2020). The presence
of an extended molecular bipolar outflow and a rotat-
ing envelope is detected. The disk around V900 Mon
is resolved and its radius is set to ~ 50 au. (Kdspdl et
al. 2020) note the presence of the 10 pm silicate fea-
ture in emission that is rather characteristic of Class
IT sources, but define it as a geometric effect from the
high viewing angle.

2. OBSERVATIONS AND DATA
REDUCTION

2.1. CCD photometry

The photometric observations of V900 Mon were
performed with the 2 m RCC and 50/70 ¢cm Schmidt
telescopes of the National Astronomical Observatory
Rozhen (Bulgaria) and with the 1.3 m RC telescope of
the Skinakas Observatory' of the Institute of Astron-
omy, University of Crete (Greece). Observations were
performed with four types of the CCD camera — Vers
Array 1300B (1340 x 1300 pixels, 20 x 20 pum/pixel
size, scale 0.26 arcmin/pixel) and ANDOR iKon-L
BEX2-DD (2048 x 2048 pixels, 13.5 x 13.5 ;1 m/pixel
size, scale 0.17 arcmin/pixel) at the 2-m RCC tele-
scope, ANDOR DZ436-BV (2048 x 2048 pixels, 13.5
x 13.5 u m/pixel size, scale 0.33 arcmin/pixel) at the
1.3 m RC telescope, and FLI PL16803 (4096 x 4096
pixels, 9 x 9 p m/pixel size, scale 1.08 arcmin/pixel)
at the 50/70 cm Schmidt telescope.

Due to negative Declination, V900 Mon can be
observed from southern Europe only in the period
September-April. All frames were exposed through a
set of standard Johnson-Cousins filters. All the data
were analyzed using the same aperture, which was
chosen as 2 arcsec in radius, while the background
annulus was taken from 9 arcsec to 14 arcsec in order
to minimize the light from the surrounding nebula.

In order to facilitate the process of photometric
measurement of the star, we calibrated twelve stan-
dard stars in close proximity to it. Standard stars
have a wide range of stellar magnitudes (from 13.689
to 17.286 mag in I-band). In this way, we made it
possible to compare the current CCD observations
with those from archival photographic plates. Cali-
bration was made during five clear nights in 2011 and
2012 with the 1.3 m RC telescope of the Skinakas Ob-
servatory and one night in 2011 with the 2-m RCC

ISkinakas Observatory is a collaborative project of the Uni-
versity of Crete, the Foundation for Research and Technology
- Hellas, and the Max-Planck-Institut fiir Extraterrestrische
Physik.

telescope of the Rozhen Observatory. Standard stars
from Landolt (1992) were used as a reference.

Table 1 contains the IRV B photometric data for
the comparison sequence. The corresponding mean
errors in the mean are also listed in the table. The
measured stellar magnitudes of standard stars in the
B-band are still uncertain and subject to improve-
ment. The stars are labeled from A to L in order of
their I-band magnitude. In regions of star formation,
a great percentage of stars can be photometric vari-
ables. Therefore, there is a possibility that some of
our standard stars are low amplitude variables, and
we advise observers to use our photometric sequence
with care.

The finding chart of the comparison sequence is
presented in Fig. 2. The field is 8 x 8 arcmin, north
is at the top and east is to the left. The chart is re-
trieved from the STScl Digitized Sky Survey Second
Generation Red.

. -
e. "
- ‘L & &
| ¥, 45
- | s ® 'F ’ . .C'
B N
. " . ' ot
& - DA
. 'f'.E i K Veuo Mon,. «J «
.' -~ .i - L]
*% -G [
e 3 A - A
L .. > -
'S 3ot Te .
.- . : L - :

i . o - o c ., ‘
. “ . g
. EHET - i

.« =® ‘ .

- -

Fig. 2: Finding chart for the BV RI comparison se-
quence around V900 Mon.

2.2. Data from photographic plates from the

Mikulski Archive for Space Telescopes

In order to investigate the photometric history of
V900 Mon and to search for the beginning of the out-
burst, we searched the photographic plate archive of
Mikulski Archive for Space Telescopes®. As a result,
we found scanned copies from a total of six photo-
graphic plates obtained with the Palomar Schmidt
and the UK Schmidt telescopes. The object was
identified and measured on four of them. On the
other two plates, the object is below the plate limit
(X0661) and it is outside the field of the plate (S772).
Aperture photometry of the scanned plate copies was
performed with DAOPHOT routines using the same
aperture radius and the background annulus as for

2https : / /archive.stsci.edu/cgi — bin/dss_plate_finder
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Table 1: Photometric data for the BV RI comparison sequence.

Star [ or R OR % oy B oRB
A 13.689 0.019 14.099 0.019 14.551 0.014 15.3 0.1
B 13.789 0.025 14.183 0.023 14.572 0.014 15.2 0.1
C 14.471 0.024 15.084 0.015 14.821 0.014 16.8 0.1
D 14.541 0.021 15.951 0.019 17.258 0.029 194 0.3
E 14.902 0.026 15.525 0.018 16.141 0.018 17.1 0.2
F 15.948 0.022 16.575 0.021 17.185 0.046 18.1 0.2
G 15.953 0.040 16.480 0.021 17.167 0.034 18.7 0.2
H 15.991 0.077 16.764 0.022 17.536 0.015 — —
I 16.076 0.077 16.996 0.014 17.889 0.042 — —
J 16.079 0.025 16.989 0.036 17.726 0.036 18.7 0.2
K 16.469 0.055 17.465 0.031 18.267 0.028 — —
L 17.286 0.084 18.485 0.029 19.324 0.105 - —

our CCD observations. In this way we achieve com-
pliance of measurements on the photographic plates
with the CCD photometry. The results of the mea-
sured magnitudes of V900 Mon from the scanned
plate copies are given in Table 2.

3. RESULTS AND DISCUSSION

The results of our photometric CCD observa-
tions of V900 Mon are summarized in Table 3.
The columns provide the Julian Date of observation,
IRV B magnitudes of V900 Mon, the telescope and
CCD camera used. The typical instrumental errors
in the reported magnitudes are 0.01-0.02 for the I, R
and V-band, and 0.03 — 0.05 for the B-band.

The BV RI light curves of V900 Cyg during the
period of our observations are plotted in Fig. 3. The
filled diamonds represent the CCD observations from
the 50/70 cm Schmidt telescope, the filled squares
CCD observations from the 2 m RCC telescope, and
the filled triangles the CCD observations from the 1.3
m RC telescope.

The historical V RI light curves of V900 Mon from
all available observations are plotted in Fig. 3. Our
CCD observations are indicated by the same symbols
as in Fig. 3. The filled circles in Fig. 3 represent data
from Mikulski Archive for Space Telescopes, listed in
this paper. The empty circles represent data from
DSS reported in Table 1 of the paper of Reipurth et
al. (2012).

Archival data show that before the outburst V900
Mon was variable, which is especially noticeable in
the R-light. The amplitude of variability is about 1
magnitude, which is a typical variability of T Tauri
stars. There are several FUor objects for which
the data for photometric variability before the out-
burst are available (FU Ori, V1057 Cyg, V2493 Cyg,
V582 Aur, Gaia 18dvy). They all show non-periodic
changes in brightness that proves the affiliation of the
prototypes of FUors with the class of T Tauri stars.

The exact time of the beginning of the outburst
of V900 Mon cannot be determined now. But it can
certainly be concluded that the outburst occurred af-
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ter January 1989. Due to the lack of data for the
period 1989-2011, we cannot determine the rate of in-
crease in brightness and the nature of the light curve
before reaching the maximum brightness. The first
photometric data for V900 Mon from 2009 and 2010
reported by Thommes et al. (2011) and Reipurth et
al. (2012) were obtained in the ¢'r'i’z’ system and
are not compatible with our results. Also, these data
were obtained with a smaller aperture (1 arcsec), and
as noted by Reipurth et al. (2012), the aperture ra-
dius is of great importance for the measured value of
the stellar magnitudes.

Since the beginning of our observations in 2011,
we have been recording a gradual rise in brightness.
But during the last three observation seasons (from
the end of 2018 to the beginning of 2021), the increase
in brightness has stopped and there has even been a
slight decline. The increase in brightness is noticeable
in all filters, as for the R-band it is about 0.5 mag for
the eight-year period from 2011 to 2017. Therefore,
V900 Mon has reached its maximum brightness dur-
ing the observation season 2017—2018 and we should
expect a decrease in brightness in the coming years.
But occasionally it is possible to observe two peaks at
maximum brightness, as is the case of V2493 Cyg out-
burst (Semkov et al. 2012). Whether we have really
registered the maximum of the FUor type outburst
should be confirmed by subsequent observations.

Long-term photometric data from observations of
known FUor objects show a wide variety of light
curves. Even the first three classical FUor objects
show different rates of increase and decrease in bright-
ness (Clarke et al. 2005). As the number of known
FUor objects increases, the diversity of the light
curves increases even more. Some objects show a
very rapid rise in brightness within a few months or
a year (FU Ori, V1057 Cyg, V2493 Cyg) (Clarke et
al. 2005, Semkov et al. 2012). In others, the rise in
brightness can take several years and even achieves
to 20-30 years period (V1515 Cyg, V1735 Cyg, V733
Cep) (Clarke et al. 2005, Peneva et al. 2009, 2010).

Such diversity is observed for the periods of de-
cline in brightness. Usually the decline in brightness
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Table 2: Photometric data from the Mikulski Archive for Space Telescopes.

Plate Survey Name Epoch Emulsion+Filter Exp. Plate Scale Magnitude

1D yyyy-mm-dd hh:mm min. arc. sec.

ER700 Equatorial Red 1989-01-08 14:19 ITIaF + OG590  63.0 1.01 R=18.60+0.04
IS700 SERC-I Survey  1985-02-10 10:56 IVN + RGT715 90.0 1.01 1=17.22+0.03
S772 SERC-J Survey 1983-01-17 12:25 [TTaJ + GG395 60.0 1.70 out of plate
S700 SERC-J Survey 1983-02-07 12:27 ITTaJ + GG395 65.0 1.70 V=20.7£0.3
X0661 POSS-I0 1953-01-17 06:42 xx103a0 10.0 1.01 B<21

XE661 POSS-E Red 1953-01-17 07:52 xx103aE + plexi 40.0 1.70 R=18.014+0.05

Table 3: Photometric I RV B observations of V900 Mon during the period September 2011 - April 2021.

J.D. (24...) 1 R v B Tel ccp J.D. (24...) I R \4 B Tel ccp
55815.612 13.30  14.94  16.11 1.3RC  ANDOR  57369.520 13.02 14.55  15.54  16.74 2RCC VA
55816.627 13.32  14.95 1.3RC  ANDOR  57370.481 13.06 14.63 15.66  16.95 2RCC VA
55824.604 13.33 1499  16.14 1.3RC  ANDOR  57371.481 13.03 14.58 15.58  16.85 2RCC VA
55842.593 13.26  14.89  15.92 1.3RC ANDOR  57372.489 13.05 14.58 15.42 Sch FLI
55847.578 13.32 1497  16.15 1.3RC ANDOR  57374.444 13.09 14.63 15.56  16.65  Sch FLI
55865.569 13.31 14.92 15.98 17.34  2RCC VA 57425.352 13.09 14.53 15.51 Sch FLI
55866.594 13.32  14.93  16.02 17.33  2RCC VA 57426.341 13.12 14.60 15.77 Sch FLI
55892.555 13.26  14.85 15.92 17.25  2RCC VA 57485.288 13.00  14.61 15.56  16.88  Sch FLI
55893.481 13.24  14.82 Sch FLI 57756.433 13.01 14.66 15.70 Sch FLI
55895.547 13.33  14.80 Sch FLI 57781.348 12.96 14.53 15.52  16.54  Sch FLI
55896.502 13.33  14.79 Sch FLI 57781.429 12.99 14.38 15.71 16.91 2RCC VA
55925.505 13.16  14.65 Sch FLI 57785.361 12.97  14.39 15.63  16.99 2RCC VA
55928.422 13.20  14.74  15.90 Sch FLI 57786.380 12.97  14.37  15.67  16.95 2RCC VA
56003.303 13.29  14.85 Sch FLI 57800.329 12.91 14.44  15.43  16.49  Sch FLI
56013.301 13.22  14.80  15.85 17.01  2RCC VA 57801.356 12.90  14.58 15.62  16.60  Sch FLI
56173.625 13.24 14.91 1.3RC  ANDOR  57813.305 12.90  14.52 15.53 Sch FLI
56180.622 13.28  14.92 1.3RC  ANDOR 57817.312 12.80  14.15 15.20 Sch FLI
56183.627 13.29  14.92 16.08 1.3RC  ANDOR  57845.236 13.01 14.62 15.60 Sch FLI
56193.613 13.31 14.93  16.13 1.3RC  ANDOR  57846.298 13.00  14.48 15.61 Sch FLI
56209.626 13.28  14.86  15.94 Sch FLI 58013.588 13.10  14.62 15.65 Sch FLI
56249.563 13.36  14.97  16.04 Sch FLI 58043.588 13.02 14.60 15.60 Sch FLI
56275.512 13.14  14.66  15.65 2RCC VA 58080.536 12.98 14.57  15.52  16.66  Sch FLI
56276.505 13.26  14.82 15.89 17.24  2RCC VA 58081.540 13.01 14.59 15.63  16.66  Sch FLI
56328.352 13.20 14.66  15.71 Sch FLI 58113.469 13.02 14.60 15.63  16.82  Sch FLI
56329.358 13.26  14.78  15.75 Sch FLI 58114.452 12.91 14.40 15.30  16.41 Sch FLI
56371.338 13.21 14.74  15.71 16.96  2RCC VA 58217.268 12.95 14.52 15.50 Sch FLI
56553.604 13.21 14.81 15.92 1.3RC  ANDOR  58218.260 12.98 14.56 15.72 Sch FLI
56655.480 13.20  14.65 15.63 Sch FLI 58220.262 12.98 14.66 15.64 Sch FLI
56656.445 13.23  14.86  15.81 Sch FLI 58220.281 13.13 14.46 15.72  17.08 2RCC  ANDOR
56681.395 13.18  14.75 15.66 Sch FLI 58543.302 13.04  14.55 15.56  16.70  Sch FLI
56694.362 13.19  14.78  15.83 17.21  2RCC VA 58547.316 13.15 14.63 15.70  16.80  Sch FLI
56715.289 13.19  14.65 15.50 Sch FLI 58864.428 13.19 14.61 15.62 Sch FLI
56738.253 13.13  14.62 15.53 Sch FLI 58865.437 13.01 14.36  15.59 Sch FLI
57005.439 13.14  14.66  15.77 Sch FLI 58867.444 13.26 14.65 15.92  17.24 2RCC  ANDOR
57006.523 13.16  14.69  15.75 Sch FLI 58869.420 13.11 14.46 15.61 16.71 2RCC  ANDOR
57016.486 13.16  14.69  15.64  16.91  2RCC VA 58870.429 13.24  14.74 15.81 Sch FLI
57072.314 13.05  14.42 15.23 Sch FLI 58901.330 13.05 14.44 15.44 Sch FLI
57074.328 13.18  14.69  15.67 Sch FLI 58930.281 13.15 14.60 15.75 Sch FLI
57268.618 13.12  14.70  15.80 1.3RC  ANDOR 59176.505 13.19 14.54 15.61 16.69  Sch FLI
57269.622 13.10  14.69  15.74 1.3RC ~ ANDOR  59177.516 13.09 14.43 15.42  16.58  Sch FLI
57330.548 13.07  14.60  15.51 Sch FLI 59220.388 12.96 14.35 15.50  16.87 2RCC  ANDOR
57331.561 13.08  14.56  15.49 Sch FLI 59250.392 13.10  14.43 15.53 2RCC  ANDOR
57333.594 13.11 14.65 15.61 Sch FLI 59251.337 13.12 14.45 15.64  16.86 2RCC  ANDOR
57714.551 13.02  14.47  15.70 16.99  2RCC VA 59314.253 12.94  14.30  15.40  16.45 2RCC  ANDOR
57715.544 13.06  14.47  15.72 17.05  2RCC VA 59316.258 12.93 14.32 15.33  16.54  Sch FLI
57716.536 13.06  14.48  15.70 17.02  2RCC VA

lasts for decades or even a century. But there are ob-
jects where a comparatively rapid decline in bright-
ness has been observed. For example, V960 Mon in
which the brightness decreases by 2 mag (V) over a
period of five years (Takagi et al. 2020), and V582 Aur
for which two deep decreases in brightens by about 3
mag (R) have been observed separated by a five-year

period (Semkov et al. 2013, Abrahdm et al. 2018).
There are also objects that for a period of several
decades do not practically change their brightness as
in the case of V1735 Cyg (Peneva et al. 2009). Also,
V2493 Cyg remains for several years with an almost
constant magnitude at the maximum level of bright-
ness (Semkov et al. 2017a).

This variety of photometric behavior strongly sup-
ports the idea that FUor objects are not a homoge-

neous group and that the causes of this phenomenon
can be several different mechanisms (Vorobyov et al.
2021). Trying to compare the available photometric
data for V900 Mon with the other FUors, we register
the following similarities. The slow rise in brightness
during the recent years is similar to that of objects
V1515 Cyg and V733 Cep. We do not yet have data
on how the decline in brightness will continue, but
the beginning of a gradual decline is also similar for
the above two objects.

4. CONCLUSIONS

During the last twenty years, we have undertaken
intensive photometric monitoring of several unex-
plored FUor objects. This data can also be used to
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Fig. 3: BVRI light curves of V900 Mon for the period of our observations 2011 September — 2021 April.

1950 1960 1970 1980

1990 2000 2010 2020

13.0 |

14.0

15.0 +

-
2]
o

Magnitudes

20.0 ¢

21.0

36000 40000 44000

48000 52000 56000

JD (24..))

Fig. 4: Historical VRI light curves of V900 Mon for the period 1953 January—2021 April. In the figure, the data
from the I pass band are colored in black, from the R pass band in red, and from the V' pass band in green.

detect new FUor or EXor events and to determine the
type of the outburst. FUors are the most noticeable
young variable objects due to large amplitudes and
eruptions lasting for years. Due to the small number
of such objects, we do not know enough about their
photometric history.

The data collected so far for V900 Mon show that
it can be classified with confidence as a bonafide
FUor. An outburst with an amplitude of 4 magni-
tudes was registered, which began after 1989. Maxi-
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mum brightness was observed in the period 2017-2018
after which a decrease in brightness began.

Our results show the need for systematical photo-
metric monitoring of objects of special interest. Col-
lecting more data from observations as well as from
astronomical archives can help clarify theories about
the early stages of stellar evolution. We support the
idea that the type of light curve of a FUor object can
be the evidence of a specific cause of its outburst.
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Opuzunasiy Hay¥HL pPao

I[IpencraBmamo pe3ynrare (OTOMETPU)-
cror npahema V900 Mon, jemHor om HOBOOTKpU-
BEHUX ¥ jOII HEMOBOJLHO TPOYyUYEHUX OOjerTa
tuna FU Orionis. ®enomen FUor je Beoma per-
KO IOCMAaTpaH aJjii je KbydaH 38 €BOJYIU]Yy 3Be3-
na. Dynyhum ma 3HaMoO 3a camMO OKO ABaJIECET
3Be€3/1a OBOI TWIa, IPOydYaBalke CBAKOI HOBOI 00-
jekra je BeoMa OUTHO 3a Halle ca3HaBame. Harma
nocMarpama Cy y ONTHYKOM Jejia CIEKTpa ca
BVRI Iloncon-Kysun ¢uarepuma TokoM mnepu-
oma onm centeMbpa 2011. mo ampummna 2021. ro-
nure. [la 6ucMmo mpaTuiay (pOTOMETPHjCKY UCTO-
pujy objexkTa, M3MEPUIU CMO HErOBY 3Be3INaHy
MArHUTYAY Ha JOCTYIHUM CHUMIUMA U3 aPXUBE
Muxyickn 3a cBeMupcke Teneckone. CakynbeHU
apXMWBCKU TOJAIM YKa3yjy mHa je mopacT cjaja
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V900 Mon moueo makoH jamyapa 1989. a marmm
CKOK Ce HacTaB/pa U gasee. Y HOBeMOpy 2009. ro-
IuHe, Kala je CKOK PerucTpoBaH, 3Be3na je Beh
OOCTUTJIa HUBO cjaja Oam3ak TpenyTHOM. Hamra
nocMaTpama yKa3yjy la ce TokoMm nepuona 2011-
2017. romume 3Be3mana MarHuTyna moBehaBaJia
IOCTENEHO y CBAaKOM OJ IIOCMATPAHUX [OIOMe-
Ha. IlocmaTpana amMmiuTyna ckoka je oko 4 mar-
mutyne (R). Tokom mocimemme Tpu romuHe pact
cjaja ce 3ayCTaBUO, W YaK je OOILJIO OO OJaror
omanama. [lopehema ca mosznarum KprBama cjaja
FUor objekara moka3yjy BeJIUKYy Pa3HOBPCHOCT U
perko noHaB/pame. Mnak, pOTOMETPUjCKH 110 KA
KOje MMaMO 3a caja MOKa3y]y HOa je KpuBa cjaja
V900 Mon norerse cianyHa kpuBaMa cjaja V1515
Cyg u V733 Cep.



