
Background

Classical T Tauri stars (CTTS) are pre-main sequence stars that are accreting 

mass from the disk of dust and gas that surrounds them. Magnetosphere 

accretion is the currently accepted accretion model (Hartmann et al. 2016). 

The disk around the CTTS is truncated by the stellar magnetosphere; the gas 

at the truncation radius flows along the magnetic field lines at free-fall 

velocities, until it reaches the photosphere. The impact of the accreted gas 

onto the photosphere creates an accretion shock. Broad emission lines (such 

as Hα and Ca II) trace the fast moving material through the accretion stream 

in accreting sources. 
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Mg II Flux Correlations

The Mg II flux has a strong correlation with mass accretion rate, accretion 

luminosity, and the fluxes of the Hβ and Ca II K fluxes. The Hβ and Ca II K line 

fluxes are known to be formed in the magnetospheric flows. The fact that the 

Mg II line fluxes are so strongly correlated suggests that they, too, were also 

formed in the magnetospheric flows. We used METHOD to find correlations 

between the luminosities.

Sample

This sample includes 19  low mass classical T Tauri stars (CTTS) as well 

as 4 weak T Tauri stars (WTTS), taken from a sample of 21 CTTS and 4 

WTTS. This sample is part of the Hubble Space Telescope program, 

Disks, Accretion, and Outflows of T Tau stars (DAO) which compiled 

observational data for each source over a large range in wavelength 

(Ingleby et al. 2013), with observations being as close to 

simultaneous as possible. Observations include HST far-UV (FUV), 

near-UV (NUV), and optical spectra from the Cosmic Origins 

Spectrograph and the Space Telescope Imaging Spectrograph (STIS). 

Mg II Line Profiles

Below are four examples of Mg II lines profiles after correcting for 

reddening. DN Tau, RW Aur A, and TWA 3a are CTTSs, and TWA 7 is a 

WTTS. These plots show a variety of different Mg II line profiles from 

stars of different mass accretion rates and spectral types.

To calculate the total Mg II lines fluxes, I first corrected the data for reddening, 

with extinctions from Ingleby et al. (2013). I plotted the corrected flux against 

velocity using the formula ! = #$#%
# & with λ0 = 2796.3Å, for one of the lines 

of the doublet By doing this, the peak of the lines is centered at a velocity of 0, 

which is expected in magnetospheric accretion. 

I integrated the value of the flux minus the continuum flux to calculate the 

overall line flux. To calculate the error on this flux measurement, I used the 

same method of calculation, only using a continuum flux value 5% higher than 

the original; I then found the different between these two calculated flux 

values, and this was used as the error. 

This process was used to calculate the fluxes and errors of the Hβ and Ca II K 

emission lines, as well. I then used distances in Ingelby et al. (2013) to calculate 

line luminosities. 
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log *+, -- = 0.72(±0.09) log 7̇ + 3.01(±0.82) log *+, -- = 0.74(±0.09) log *=>> − 2.05(±0.20)

log *+, -- = 0.99(±0.08) log *AB + 0.41(±0.31) log *+, -- = 0.65(±0.08) log *D= -- E − 0.55(±0.36)

Goal

I examined the Mg II lines in the spectra of CTTS. I used a sample of 

accreting stars with ages 1 to 10 Myr, the range of lifetimes for 

protoplanetary disks, and determined if the Mg II lines in their spectra 

form in the magnetospheric flows. 

A continuum flux was calculated by 

taking the median value of the flux at 

velocities in the ranges of -3500 to -

1500 km/s and 1500 to 3500 km/s; 

these ranges are significantly far 

from the Mg II lines, and are thus 

used to calculate the continuum. 

Integration limits were visually 

chosen based on where the emission 

line seems to no longer significantly 

contribute to the overall flux. HN Tau A Mg II lines 
used as example
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