A study of the relationship between the observed IR characteristics of EXors type variables and
the mechanisms operating during their typical evolutionary phase pre-main seguence Is
presented. The results were obtained mainly from observations in the near infrared region of the
spectrum on the telescope AZT-24 in Italy in conjunction with astronomers of the Roman
astronomical Observatory. We analyze the data obtained during long monitoring program
EXORCISM and published data. The photometric and spectral variability of a number of objects
agrees well with the assumption of the role of disk accretion as the main driver of the variability of
EXors.
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Abstract

Source

I—bol (L®)

max-min (V mag)

| Classical EXors (as defined by Herbig 1989)

1) Central Astronomical Observatory at Pulkovo, St. Petersburg, Russia; 2) Astronomical Institute of St. Petersburg University, Russia

outburst

2. Project

EXORCISM is a systematic monitoring project we have just started, based on photometric and
spectroscopic observations at optical and near-IR wavelengths, with the aim to:
-> trace photometric variations (monthly basis) - prompt detection of any possible

—> trace spectroscopic variations (yearly basis, more often in case of outburst)

The goals of this part of the program are:
- modelling of the magnetospheric region and inner/outer disk structure both in quiescence

and outburst 2 trace structure variations
—> study outburst trigger mechanism

A, (mag) Id.
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bursts, usually detected in thg optical z_;md N 145 _ 175 . . Systematic monitoring
near-IR bands, are related to disk accretion | _ .
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events in which there is a sudden increase of . . . _ .
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the mass accretion rate by orders of magnitude P J spectroscopy (R ~ 1500)
PV Ce 100 14.6 — 18.0 5-7 h _ . . .
&1 Ha_rtmann & K_enyon 1985)' . p » REM (Robotic Telescope) 0.6m — ESO La Silla (Chile): BVRI1J HK Imaging
No detailed analysis or modeling of EXor inner . . . N .
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nown. Reasons are:
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monitoring programs of  photometric and V2775 Ori 1.9 - 22 11.8 - 16.4 18 D spectro-interferometry ( | )_ |
Spectroscopic properties: V1647 Ori 5.2 2.8-44 14.4 — 20.3 9-19 E » CHARA CLIMB — MWO (California) — H K interferometry
) only a few studies were able to compare | GMCha 1.5 10.6 — 12.7 13 F
photometry and/or spectroscopy of the outburst | 0o ser 45 - 26/36 11.4-16.1 42 G _
and quiescence phase (e.g. Lorenzetti+ 2009, | 495 cyq -0 P A > 4. Our Previous results
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I )’. . GM Cep 30/40 12.4—14.6 2.4 ] Data collected by EXORCISM will alllow us to replicate in a systematic and more detailed fashion
i) absence of high angular resolution . . : :
. . . the investigations performed by our group during the last few years on some EXor objects, here
observations able to spatially resolve the inner .
: summarized.
disk of the sources.
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: [H-K]
NIRc-cdragram of EXors (see Table-above). In

outburst (quiescence) EXors are all Dbluer

(redder).

— typical variations tend not to follow the
extinction vector, so other effects have a role
(e.g. disk stratification temperature).

Flux and EW of Paf in PV Cep: variations seems
to be anti-correlated (black points).

Low resolution (R ~ 250) spectroscopic monitoring of PV
Cep in the NIR (0.8 - 2.5um).

— anti-correlation: increase of J continuum Is
larger (i.e. faster) than increase of line flux.
Since EW is basically unaffected by extinction,
varying extinction effects are ruled out.

— correlation: emission lines are generated by some
mechanism strongly related to the accretion onto the
central source

— EXors spectra show a wide variety of emission features
dominated by HIl recombination lines.
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rate in the rangel-610-8MLlyr-1 was
computed by using the empirical
relationships that connect the line
and accretion luminosity
(Alcala+2014). This value represents
a unprecedented term of comparison
with those that will be more easily
determined later (during long-lasting
* quiescence periods).
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