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ABSTRACT

Context. V1180 Cas is a young variable that has shown strong photometric fluctuations (ΔI ∼ 6 mag) in the recent past, which have
been attributed to events of enhanced accretion. The source has entered a new high-brightness state in September 2013, which we
have previously analysed through optical and near-infrared spectroscopy.
Aims. To investigate the current active phase of V1180 Cas, we performed observations with the Chandra satellite aimed at studying
the X-ray emission from the object and its connection to accretion episodes.
Methods. Chandra observations were performed in early August 2014. Complementary JHK photometry and J-band spectroscopy
were taken at our Campo Imperatore facility to relate the X-ray and near-infrared emission from the target.
Results. We observe a peak of X-ray emission at the nominal position of V1180 Cas and estimate that the confidence level of the
detection is about 3σ. The observed signal corresponds to an X-ray luminosity LX(0.5−7 keV) in the range 0.8 ÷ 2.2 × 1030 erg s−1.
Based on the relatively short duration of the dim states in the light curve and on stellar luminosity considerations, we explored the
possibility that the brightness minima of V1180 Cas are driven by extinction variations. From the analysis of the spectral energy
distribution of the high state we infer a stellar luminosity of 0.8−0.9 L� and find that the derived LX is comparable to the average
X-ray luminosity values observed in T Tauri objects. Moreover, the X-ray luminosity appears to be lower than the X-ray emission
levels around 5 × 1030 ÷ 1 × 1031 erg s−1 detected at outbursts in similar low-mass objects.
Conclusions. Our analysis suggests that at least part of the photometric fluctuations of V1180 Cas might be extinction effects rather
than the result of accretion excess emission. However, because the source displays spectral features indicative of active accretion, we
speculate that its photometric variations might be the result of a combination of accretion-induced and extinction-driven effects, as
suggested for other young variables, such as V1184 Tau and V2492 Cyg.

Key words. stars: individual: V1180 Cas – stars: pre-main sequence – stars: variables: T Tauri, Herbig Ae/Be – X-rays: stars –
X-rays: individuals: V1180 Cas – stars: activity

1. Introduction

A small (fraction of magnitude) and irregular photometric vari-
ability attributable to fluctuations in the mass accretion rate is a
typical feature of all the classical T Tauri stars. However, several
young sources display powerful outbursts that generate much
larger brightness variations (up to 4−5 mag). These objects are
usually classified into two major classes: (1) FUors (Hartmann
& Kenyon 1985) characterized by bursts of long duration (tens
of years) with accretion rates in the range of 10−4−10−5 M� yr−1

and spectra dominated by absorption lines; (2) EXors (Herbig
1989) with shorter outbursts (months–one year) with a recur-
rence time of months to years, showing accretion rates of the
order of 10−6−10−7 M� yr−1 and characterized by emission line
spectra (e.g. Herbig 2008; Lorenzetti et al. 2009, 2012; Kospal
et al. 2011; Sicilia-Aguilar et al. 2012; Antoniucci et al. 2014a).

In particular, the nature of EXors, which spectroscopically
resemble T Tauri stars in quiescence (e.g. Lorenzetti et al. 2007;
Sipos et al. 2009; Antoniucci et al. 2013), is still very uncer-
tain. Although there is general consensus about the nature of
the outbursts (i.e. events of enhanced magnetospheric accretion
from the circumstellar disk), the physical mechanism that reg-
ulates the outbursts and the way they are triggered have not

been clarified yet. Aiming at shedding light on this subject, the
number of optical and near-IR studies of EXors have rapidly in-
creased in the past decade (see for example the review by Audard
et al. 2014). Still, little is known about the X-ray properties of
these sources, in particular whether and how much the X-ray
emission from the corona of the star is affected by the accretion
outburst events.

For instance, evidence of strong X-ray emission enhance-
ments of more than one order of magnitude during the outburst
phase have been found in the cases of V1647 Ori (Kastner et al.
2004) and HBC 722 (Liebhart et al. 2014), while only modest
X-ray variations have been reported for the bursts of V1118 Ori
(Audard et al. 2005, 2010). No significant X-ray flux changes
were detected also for Z CMa (Stelzer et al. 2009), although in
this case the optical-infrared brightness increase would be pri-
marily ascribed to variations of the circumstellar dust distribu-
tion and not to an accretion outburst (Szeifert et al. 2010).

A case of interest is that of V1180 Cas, a young variable
associated with the dark cloud Lynds 1340 that has displayed
strong photometric variations (ΔI ∼ 6 mag) in the recent
past, which have been attributed to EXor-like mass accretion
events (Kun et al. 2011). Since September 2013, V1180 Cas
is in a new high-brightness state which we have investigated

Article published by EDP Sciences A21, page 1 of 6

http://dx.doi.org/10.1051/0004-6361/201526491
http://www.aanda.org
http://www.edpsciences.org


A&A 584, A21 (2015)

06.0 04.0 02.0 2:33:00.0 58.0 32:56.0

50
.0

45
.0

40
.0

35
.0

72
:4

3:
30

.0
25

.0
20

.0
15

.0
10

.0
05

.0

R.A. (J2000)

D
E

C
. (

J2
00

0)

Background

Source

Fig. 1. Portion (50 × 50 arcsec) of the Chandra image in the 0.5−7 keV
band around the nominal position of V1180 Cas. The source extraction
area is marked by a red circle with a radius of 1.5′′ , while the annulus for
background computation is traced in blue. The location of the infrared
source V1180 Cas B is indicated by a red cross.

through optical and near-infrared spectroscopy in a previous pa-
per (Antoniucci et al. 2014a), confirming the presence of typical
emission features that indicate accretion and mass ejection (e.g.
Antoniucci et al. 2011).

To study the X-ray emission from the object during its cur-
rent outburst phase, we obtained a Director’s Discretionary Time
(DDT) Chandra run. The satellite observations were coordinated
with observations in the near-IR from our facilities at the Campo
Imperatore Observatory, so as to have simultaneous multi-band
datasets for the analysis of the source.

In this paper we report the first X-ray detection of V1180 Cas
and discuss the implications of the measured X-ray emission
level for understanding the nature of its current high-luminosity
phase.

2. Chandra observations

The DDT observation (obs. id. 16631) was performed on
2014 Aug. 3 (JD 2 456 873) for a total exposure time of �23 ks.
We reprocessed the event files following the standard proce-
dures for analysis of the Chandra data using the CIAO tool suite
(version 4.6). The background level during the observation was
nominal apart from a spatial region of the original bias map for
CCD #4 of ACIS-S, which showed unusually high values. This
did not affect our target, which was positioned on ACIS-S 3.

In Fig. 1, we show a 30 × 30 arcsec portion of the
Chandra 0.5−7 keV band image centred on the nominal po-
sition of V1180 Cas (J2000, RA = 02h33m01.54s, Dec =
+72◦43′26.92′′), which is marked with a red circle. The CCD
pixels in this area clearly show a number of counts in excess
with respect to the average values of the surrounding pixels
(�0−1 counts).

We blindly searched for X-ray sources by using the cellde-
tect tool. The method consists in sliding a square detect cell
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Fig. 2. Observed spectra rebinned to 2 cts/bin (points with error bars)
and fit (histogram) of our Chandra observation (top plot). The shown
fit is relative to the case of binned data with fixed kT of 1 keV (first line
of Table 1). Residuals are shown in the bottom plot.

(with size comparable to the instrument PSF) to search for sta-
tistically significant counts in excess over the background. As a
result, the signal-to-noise ratio of any detected source is com-
puted. The celldetect algorithm found a source with a signal-to-
noise ratio of �2.8 at the coordinates RA = 02h33m01.593s and
Dec = +72◦43′ 26.82′′, with a statistical error on both coor-
dinates of �0.2′′; this position is highly consistent with that of
V1180 Cas (see also Sect. 4).

Owing to the low number of counts detected by cellde-
tect (�14), we limited ourselves to estimating the broad-band
(0.5−7 keV) flux of the source following the recipe described
online1. In particular, we used the aprates tool to estimate the
number of counts (background-corrected) of the source and its
rate2.

We extracted the source counts from a circular region centred
on the celldetect coordinates and with a radius of 1.5′′. The back-
ground was accumulated on a surrounding annulus with inner
and outer radii of 5′′ and 10′′, respectively3. This procedure re-
sulted in source net counts of 16+8

−6 and a rate of (7±3)×10−4 s−1

for a livetime of 22 720 s. We then extracted the source and back-
ground spectra (as well as the associated response matrix and
ancillary files) by using the CIAO tool specextract.

We explored two different procedures for fitting the spec-
trum and derived an estimate as reliable as possible of the X-ray
flux from the target. In the first approach, we re-binned the spec-
trum to two counts per bin and loaded it in XSPEC (vers. 12.7.1)
to fit it with an APEC model (Smith et al. 2001) using the
χ2 statistic with errors remodulated through a Churazov weight-
ing (Churazov et al. 1996). Given the low number of counts,
we decided to limit the number of free parameters by fixing the
plasma temperature to three different values of 1, 2, and 5 keV.
The re-binned spectrum and the fit for T = 1 keV are shown
in Fig. 2, while the results of the fits are given in the upper
part of Table 1. For a temperature of 1 keV, the derived ab-
sorbing column density nH is around 1022 m−2 and the absorbed
flux is 2.9 × 10−15 erg s−1 cm−2. For the higher temperatures,

1 http://cxc.harvard.edu/ciao/threads
2 We tested several alternative methods in evaluating the source net
counts, with all of them resulting in consistent estimates.
3 This corresponds to a PSF fraction in the source aperture α = 0.928
and in the background aperture β = 0.01.
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Table 1. Results of the APEC spectral model fits obtained within XSPEC.

Fit type nH/1022 (cm−2) kT (keV) N (10−6 cm−3) Statistica/d.o.f. Fb
0.5−7 keV (10−15 erg s−1 cm−2)

1.1 (−0.6, 1.2) 1 7 (−5, 10) 0.8/5 2.9 (−2.4, 1.4)
Binned data (fixed kT ) ≤0.94 2 4.4 (−2.9, 4.9) 0.6/5 4.0 (−3.4, 1.9)

≤0.69 5 3.6 (−1.7, 2.8) 0.5/5 5.8 (−3.8, 2.3)
0.8 (−0.4, 0.5) 1 ≤7.6 84 ≤3.2

Unbinned data (fixed kT ) ≤0.7 2 ≤7.5 88 ≤5.6
≤0.4 5 ≤6.7 89 ≤8.5

Unbinned data 1.1 (−0.2, 0.3) 0.68 (−0.19, 0.19) 11 (−6, 19) 81 3.1 (−1.5, 1.5)

Notes. Lower and upper errors are given in parentheses. (a) Statistic is χ2 for binned data and C for unbinned data. (b) Absorbed fluxes.
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Fig. 3. Confidence contours for kT versus nH in the analysis of un-
binned data with the C-statistic (see last row of Table 1). Contour levels
are indicated in the plot, while the best-fit position is marked by a cross.

the absorbed flux varies within a factor two, while we find
that nH and the normalization constant4 N tend to become less
constrained.

In the second method, we did not bin the data and used
the Cash statistic (Cash 1979) in XSPEC. If we again fix the
temperature at 1, 2, and 5 keV, we obtain no good convergence
for any of the fits and can only provide upper limits for the pa-
rameters and flux (see central rows of Table 1). Alternatively,
by leaving the temperature free to vary, we are able to find a
best-fit solution for kT = 0.68 keV, nH = 1.1 × 1022 cm−2, and
N = 1.1× 10−5 cm−3 (see lower part of Table 1) with an inferred
absorbed flux of 3.1 × 10−15 erg s−1 cm−2. The confidence level
contours of this latter fit for the kT and nH pair are reported in
Fig. 3 and show that the possible solutions are found in a well
localized region of the parameter space.

The results of the previous analysis (both binned and un-
binned data) seem to suggest that we are observing emission
from a plasma with a temperature ∼0.7 keV and a column
density of ∼1 × 1022 cm−2 and that the total (absorbed) flux
is about 3 × 10−15 erg s−1 cm−2. By adopting the relationship
nH � 2× 1021AV (mag) for standard interstellar gas-to-dust ratio
(see e.g. Güver & Özel 2009, and references therein), we find
that the inferred value of the hydrogen column density is fairly
consistent with the estimated average visual extinction towards

4 We recall that in the XSPEC implementation, the normalization
constant is L39/d2

10, where L39 is the source luminosity in units of
1039 erg s−1 and d10 the distance to the source in units of 10 kpc.

Table 2. V1180 Cas near-IR photometry.

Date JD–2 450 000.5 J H K
18 Nov. 2013 6614a 13.46 12.21 11.13
03 Aug. 2014 6873 13.48 12.21 11.20
21 Oct. 2014 6951 13.34 12.04 11.02
03 Nov. 2014 6964 13.34 12.06 11.02

Notes. (a) Photometry taken at TNG. Typical error is 0.03 mag.

the source (AV � 4−5 mag, Antoniucci et al. 2014a; Kun et al.
2011), which provides further support to the results of the fit.

The estimated absorbed flux in the 0.5−7 keV band corre-
sponds to an unabsorbed flux of (3.5± 1.7)× 10−14 erg s−1 cm−2,
which is the value we eventually consider for the X-ray emission
from V1180 Cas.

3. Near-IR observations

Infrared observations were performed on 2014 Aug. 3 (the same
day as Chandra observations) with SWIRCAM (D’Alessio et al.
2000), which is mounted on the 1.1m AZT-24 telescope of the
Campo Imperatore Observatory (L’Aquila, Italy). Photometric
images in the JHK near-IR broad-band filters were acquired
by dithering the telescope around the pointed position and re-
duced by using standard procedures for bad-pixel removal, flat-
fielding, and sky subtraction.

In addition, low-resolution (R ∼ 250) spectra were ac-
quired with the Gblue and Gred infrared grisms that cover the
ZJ (0.83−1.34 μm) and HK (1.44−2.35 μm) wavelength seg-
ments, making use of the standard ABB′A′ technique with a to-
tal integration time of about 30 min. The raw spectral frames
were flat-fielded, sky-subtracted, and corrected for the optical
distortion in both the spatial and spectral directions. Telluric
features were removed by dividing the extracted spectra by
that of a normalized standard star, after removing any intrin-
sic spectral features. Wavelength calibration was achieved from
sky OH emission lines, while flux calibration was derived from
the photometric data. SWIRCAM observations were repeated on
2014 Oct. 21 and Nov. 3 (JHK photometry) and on Oct. 29 and
Nov. 2 (spectroscopy, only in the ZJ bands).

Derived JHK magnitudes are reported in Table 2, while the
fluxes of detected emission lines are given in Table 3. Values
measured on 2013 Nov. 18 with NICS (Antoniucci et al. 2014a)
at the Telescopio Nazionale Galileo (TNG) are also reported in
the table for comparison. The three Gblue spectra acquired on
different dates are displayed in Fig. 4.

Our photometric data show that the near-IR magnitudes and
colours of V1180 Cas have remained substantially unaltered in
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Fig. 4. Near-IR J-band spectra of V1180 Cas taken on different dates at the Campo Imperatore Observatory, with recognisable emission features
labelled. The upper spectra have been shifted by the indicated amount for better visualization.

Table 3. Fluxes of detected near-IR emission lines.

Line ID λ(μm) 2013 Nov. 18a 2014 Aug. 03 2014 Oct. 29 2014 Nov. 02
Paδ 1.005 7.1 ± 0.5 <16 <12 8 ± 3
He i 1.082 13.1 ± 0.5 30 ± 6 16 ± 5 23 ± 3
Paγ 1.094 15.2 ± 0.5 19 ± 6 23 ± 5 17 ± 3
Paβ 1.282 35.7 ± 1.0 40 ± 6 38 ± 5 37 ± 3
Brγ 2.166 7.1 ± 0.3 9 ± 4 ... ...

Notes. Fluxes are given in 10−15 erg s−1 cm−2. (a) TNG/NICS spectroscopic observations (Antoniucci et al. 2014a).

comparison with observations that we performed in 2013 Nov.,
thus indicating that the high-brightness state of the source is
fairly stable on time scales of several months. Our measurements
indeed suggest that the current state might be similar to the pre-
vious long-lasting high-luminosity period observed by Kun et al.
(2011) between 2007 and 2010.

The main J-band emission lines (H i and He i) that were
detected in our TNG/NICS spectrum of 2014 November are
still recognizable in all the spectra (see Fig. 4), despite the
much lower sensitivity of the Campo Imperatore instrumenta-
tion. These new spectra are characterized by different signal-
to-noise ratios, with the spectrum taken in August showing
strong residuals from telluric absorptions. The hydrogen lines
do not show significant flux variations from values reported in
Antoniucci et al. (2014a) and look fairly stable at the different
dates, whereas the 1.08 μm helium line, which is a known tracer
of stellar winds (e.g. Edwards et al. 2006; Ray et al. 2007), shows
evidence of some degree of variability. The similarity of the H i
emission line fluxes indicates that the mass accretion rate has not
substantially changed from the value of 3 × 10−8 M� yr−1 that
was estimated in 2013 November by Antoniucci et al. (2014a)
from several emission features (including those observed in the
J band).

4. Discussion

4.1. X-ray source position

To our knowledge, no previous detections of V1180 Cas have
been reported in the literature; in particular, we found no ROSAT
(all-sky survey) or XMM-Newton object (3XMM-DR4 cata-
logue, Rosen et al. 2015). As stated in Sect. 2, the coordinates

Table 4. Magnitudes of the high state of V 1180 Cas.

Filter/band mag Epoch Reference

B 20.4 2014 Feb. 1
V 18.6 2014 Feb. 1
R 17.0 2014 Feb. 1
I 15.4 2014 Feb. 1
J 13.4 2013 Nov.–2014 Aug. 1, this paper
H 12.1 2013 Nov.–2014 Aug. 1, this paper
K 11.1 2013 Nov.–2014 Aug. 1, this paper
WISE 3.4 μm 9.821 2010 Jun. 2
WISE 4.6 μm 8.422 2010 Jun. 2
WISE 11.6 μm 5.547 2010 Feb. 2
WISE 22.1 μm 3.590 2010 Feb. 2
IRAC 3.6 μm 9.58 2009 Mar. 3
IRAC 4.5 μm 8.58 2009 Mar. 3
IRAC 5.8 μm 7.73 2009 Mar. 3
IRAC 8.0 μm 6.67 2009 Mar. 3
MIPS 24 μm 3.64 2009 Mar. 3

References. 1) Antoniucci et al. (2014a); 2) ALLWISE data release
(Cutri et al. 2013); 3) Kun et al. (2011).

of the detected X-ray source are highly consistent with the
nominal position of V1180 Cas. Given the spatial resolution of
the Chandra observation, we can rule out that the X emission
is associated with the infrared object V1180 Cas B (Kun et al.
2011), which is located at an angular distance of about 6′′ NE
of V1180 Cas. For similar reasons, the observed X-ray emis-
sion peak cannot be related to the known jet shocks that are ob-
served farther north of both sources, which are likely driven by
V1180 Cas B (Antoniucci et al. 2014a).
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Fig. 5. High state SED of V1180 Cas constructed with the photometry
listed in Table 4. The de-reddened SED is shown in red, whereas the
observed points are plotted in grey. The best-fit NextGen stellar model
obtained with the VOSA is traced in blue (model parameters and fitted
extinction are given in the legend).

4.2. X-ray luminosity and nature of the high-brightness state

From our Chandra measurements and assuming a distance of
600 pc for the target (Kun et al. 1994), we can derive an X-ray
luminosity LX (0.5−7 keV) in the range 0.8÷2.2×1030 erg s−1 in-
cluding the uncertainties. To compare LX to the stellar luminos-
ity (L∗) of the source, we can refer to the stellar parameters esti-
mated by Kun et al. (2011). These authors derived Teff = 4060 K
and L∗ = 0.07 L�, on the basis of the flux ratios measured in
the optical spectrum and from the I and J magnitudes at mini-
mum brightness, i.e. the phase where we can observe the actual
emission from the stellar photosphere (in the accretion outbursts
scenario). However, Kun et al. (2011) warn that a stellar lumi-
nosity of only 0.07 L� is clearly too low, since it would place the
source close to the main sequence. They therefore argue that this
result is due to scattered light dominating the emission at min-
imum brightness, which is indicative of an underestimation of
the circumstellar extinction. Indeed, adopting such a low value
of L∗, we derive a fairly high Log LX/L∗ between −2.5 and −2.1.

On the other hand, the considerations by Kun et al. (2011)
and the relatively short duration (if compared to typical quies-
cence periods of other eruptive variables) of the recent dims of
V1180 Cas between 2003−2006 and 2010−2011 (see light curve
in Kun et al. 2011) might also indicate that the brightness min-
ima in the light curve are caused by a temporary increment of
the extinction value along the line of sight, analogously to UXor
objects (e.g. Shenavrin et al. 2012). In this alternative scenario,
the current high state would roughly represent the normal state
of the object, with emission at short wavelengths dominated by
photons from the photosphere of the star.

To investigate this aspect, we collected optical-to-mid-
infrared photometry from this and previous articles, which is
reported in Table 4. All these measurements refer to observa-
tions taken while the object was in a high state (see the I-band
light curve of Kun et al. 2011). Under the assumption that the
target behaviour is the same during each high-brightness phase,
we are therefore able to construct the spectral energy distribution
(SED) of the source in its high state, which is shown in Fig. 5.
Long-wavelength points clearly indicate an infrared excess that
is associated with the circumstellar disk. The presence of such
disk was also signalled by the presence of CO 2.3 μm bands in
emission in the spectra of Antoniucci et al. (2014a).

To derive the stellar luminosity of the source, we fitted the
SED points shortwards of the infrared excess (which we as-
sume to start from the K band) using the Virtual Observatory
SED Analyzer (VOSA; Bayo et al. 2008) with a NextGen grid

of models (Allard et al. 2012) and considering a 10% uncer-
tainty on the fluxes. Adopting the constraints log g ≥ 2 and
AV = 5 ± 2 mag, we obtain a set of five best-fit models with
Teff in the range 4200−4400 K and L∗ ∼ 0.8−0.9 L� and visual
extinction estimates between 3.6 and 4.0 mag. The best-fit model
with a χ2 around 10 is plotted in Fig. 5. We notice that the esti-
mated Teff is not too different from the value of 4060 K estimated
by Kun et al. (2011) from optical spectral features. This stellar
luminosity would imply Log LX/L∗ in the range −3.6 ÷ −3.2
for the source and mass in the range 0.6−1.0 M�, based on
Siess et al. (2000) evolutionary models. We point out that an
LX around 1030 erg s−1, like the one we obtain for V1180 Cas,
is in agreement with the X-ray luminosities observed in classi-
cal T Tauri stars with M∗ ∼ 1 M� and L∗ ∼ 1 L� (see statistical
correlations by Telleschi et al. 2007).

Therefore, in the scenario where the high state is the one
where the emission from the stellar photosphere dominates, the
X-ray flux from V1180 Cas seems to be comparable to stan-
dard emission from T Tauri stars. On the other hand, if the stel-
lar luminosity of the object is significantly lower (as expected
if the current optical-near IR luminosity is affected by an on-
going outburst), the detected X-ray flux would suggest that the
X-ray emission in this phase is somewhat enhanced, because an
emission level of the order of 1030 erg s−1 would be more than
one order of magnitude greater than standard X-ray fluxes from
T Tauri stars with L∗ ∼ 0.1 L�.

Since no X-ray measurement for the low-brightness state of
V1180 Cas is available, we do not have any reference to under-
stand whether the X-ray emission from the source is currently
increased and whether it varies according to optical and infrared
fluctuations. We can, however, take the absolute value of LX into
account to understand if the X-ray flux is comparable to that
of similar low-mass objects in outburst. Liebhart et al. (2014)
inferred LX ∼ 4 × 1030 for HBC 722 (a less massive, 0.5 M�
source), while Kastner et al. (2004) and Teets et al. (2011) de-
rived a luminosity of the order of 1031 erg s−1 for V1647 Ori
(0.8 M� object). In both cases there was also a significant X-ray
flux increase at outburst with respect to the quiescent phase (see
for example the ∼3 × 1029 erg s−1 in quiescence reported for
V1647 by Kastner et al. 2004), which has been directly con-
nected to the accretion event. That these outburst values are
greater than the flux we derive for V1180 Cas may provide addi-
tional hints at a scenario in which the current phase of the source
is not dominated by an ongoing outburst, always assuming that
we are not underestimating nH and that the presumably enhanced
X-ray emission regime is not decaying faster than the optical-
infrared variations.

We notice in addition that hydrogen column densities that
are higher than those expected on the basis of the estimated op-
tical extinction and standard gas-to-dust ratio have recently been
derived by Liebhart et al. (2014) for the outburst of HBC 722,
indicating the presence of large amounts of dust-free gas in the
circumstellar environment during the accretion event. On this
basis, that for V1180 Cas we find a value of nH that is consistent
with the estimated AV (Sect. 2) may be considered as a further
support to the scenario where no major accretion event is driving
the brightness variations.

In conjunction with the long duration of the recent high
states of V1180 Cas, some of the previous considerations sug-
gest that the photometric behaviour of the target might be at
least in part driven by recurrent obscuration effects. In any case,
since optical and near-IR spectroscopic analyses have clearly
revealed typical features indicative of ongoing accretion activ-
ity, such as veiling, CO bands in emission, and H i emission

A21, page 5 of 6

http://dexter.edpsciences.org/applet.php?DOI=10.1051/0004-6361/201526491&pdf_id=5


A&A 584, A21 (2015)

lines (Kun et al. 2011; Antoniucci et al. 2014a,b), we specu-
late that the photometric variations of V1180 Cas are the result
of a combination of accretion-related and extinction-driven ef-
fects, as proposed in the cases of the pre-main sequence variables
V2492 Cyg (Hillenbrand et al. 2013) and V1184 Tau (Grinin
et al. 2009), whose light curves present several similarities with
that of V1180 Cas. For the brightness dims of V2492 Cyg,
Hillenbrand et al. (2013) suggest semi-periodic occultations of
the innermost regions by an orbiting dusty clump or disk warp.
Similarly, Grinin et al. (2009) hypothesize that the faint states of
V1184 Tau are due to obscuration of the central star region by
the puffed-up inner rim of the disk, whose height would increase
during higher accretion rate phases.

5. Conclusions

By using the Chandra satellite, we obtained the first X-ray detec-
tion of V1180 Cas, a young variable that has shown strong pho-
tometric fluctuations (ΔI ∼ 6 mag) in the course of last 15 years
and has entered a new high-brightness state in September 2013.
Because of the low number of counts detected, we limited our
analysis to computing an estimate of the broad-band flux LX be-
tween 0.5 and 7 keV, by fitting a simple thermal model to the
data.

Simultaneous and complementary JHK photometry and
J-band spectroscopy were carried out using the Campo
Imperatore facility to relate the X-ray and near-infrared emission
from the target. Our near-infrared datasets show that the photom-
etry and emission line flux of V1180 Cas have not significantly
changed from the previous measurements that we performed in
November 2013, thus confirming that the current state of the ob-
ject is fairly stable.

From the observed Chandra signal, we derived an estimate
of the X-ray luminosity LX(0.5−7 keV) in the range 0.8 ÷ 2.2 ×
1030 erg s−1. Based on the relatively short duration of the dim
states in the light curve and on the fact that the stellar luminos-
ity inferred from the colours at minimum brightness appears too
low, we considered the possibility that the brightness minima of
V1180 Cas are driven by extinction variations. By constructing
the SED of the high state, we therefore inferred a stellar lumi-
nosity of 0.8−0.9 L� and found that the derived LX is actually
comparable to the average X-ray luminosity values observed in
T Tauri objects. In addition, we note that the measured X-ray
flux is somewhat lower than the enhanced X-ray emission levels
of the order of 5 × 1030 ÷ 1 × 1031 erg s−1 detected at outbursts
in similar low-mass objects such as HBC 722 and V1647 Ori.

These results provide hints in favour of the scenario in which
part of the photometric fluctuations of V1180 Cas are extinction
effects rather than the result of accretion-related excess emis-
sion. However, since the source displays spectral features in-
dicative of active accretion, its photometric behaviour might be
explained by a combination of accretion-induced and extinction-
driven effects, as suggested in the cases of the young variables
V2492 Cyg and V1184 Tau.

New and deeper X-ray observations of V1180 Cas (espe-
cially during its low-brightness state) are encouraged to check
for fluctuations in this band and provide support to the proposed
scenario.
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