
The Taurus–Auriga molecular cloud complex (TAMC), located at a
distance of approximately 140 pc, is one of the nearest and most
extensively investigated star-forming regions. Its short distance,
modest extinction, and relatively sparse stellar population make
of it an ideal laboratory to investigating pre–main sequence stars
(PMS).
In a previous study [1], we identified 13 bona fide T-Tauri
candidates. Inspection confirmed 5 of them to be actual T-Tauri
stars from LAMOST spectra and other sources. To evaluate the
possible PMS nature of the remaining candidates, we obtained
optical spectra with the FIES instrument at the Nordic Optical
Telescope.

Context

PMS Classification of the sources: T-Tauri (CTTs, WTTs) or field stars.
Study their properties.

Objectives

Results

Identify the most prominent permitted and forbidden optical lines that trace
the different structures of the PMS star; including the Hydrogen Balmer series,
Na I, He I, Li I, Ca II, as well as the forbidden transitions: [O I], [S II], and [N II].
Derive the  equivalent width (EW) of the H  emission line to asses PMS
evolutionary stage. A basic criterion is [2]:

α

EW (H ) > 10 Å                    CTTsα

EW (H ) < 10 Å                    WTTsα

Field stars only exhibit permitted absorption lines in this range.
CTTs exhibit many strong and broad emission lines, while WTTs lack most of
these features and display weaker, narrower profiles.

Methods

We have identified that the candidates are: one PMS binary system
(composed of two CTTs), two WTTs, and two field stars.
The GZ Aur system is resolved in the NOT spectra and GZ Aur A shows
variability. From the forbidden lines ratios, the electronic density and
temperature of an unresolved jet is determined. 
UV-IR color excess method has been found to be a reliable method to
search for PMS star candidates, (8 out of 13 candidates, 62 %) are
confirmed new TTSs.
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Line Ratios for Collisional Plasma

Classical T-Tauri Stars: GZ Aur A & GZ aur B
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Weak line T-Tauri Stars : J05005485+3229168 and J05050770+2923477
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Line profile characteristics:
Strong and wide permitted emission lines: Ca II
triplet, Balmer, He I, Na I D1; indicating high
accretion activity
Prominent and wide optical forbidden lines:
[O I] and  [S II]; blueshifted emissions from
outflows. 
Absence of Li I 6708 Å absorption due to
veiling 
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Classification of the targets througth spectral diagnosis: one binary CTTS, two WTTSs, and two field stars

Line profile characteristics:
Weak and narrow permitted emission lines, such as Ca II H & K, Ca II
triplet, Balmer and Na I D, tracers of chromospheric and coronal
activity
Presence of photospheric lines: Na I D, Li I and Ca II triplet; visible
due to the absence of an accretion disk.
No forbidden lines.

* : Telluric emission
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Plama properties
Plasma properties of the
outflow were derived from
flux line ratios of forbidden
lines after telluric
subtraction. 

Derived properties from line profiles:
H  line equivalent width calculations are compatible with WTTS
nature:
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H  line profile of observationsα

The two components
of the system are
resolved as shown by
their distinct H
profiles. In addition,
the flux of GZ Aur A
varies on timescales
of 20 minutes.

α

GZ Aur A

GZ Aur B

Derived properties from line profiles:
H  equivalent widths calculations are in good
agreement with CTTS nature.
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* : Telluric emission

          GZ Aur A              GZ Aur B

 EW(H )       554 ± 5 Å              276 ± 5 Å α

The GZ Aur A line profiles are: The J05005485+3229168line profiles are:

        J05005485+3229168             J05050770+2923477

 EW(H )              4.3 ± 0.5 Å                           1.12 ± 0.16 Å α


