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1 » What kind of observations & techniques do we use to directly
measure stellar magnetic fields?

® near-IR spectroscopy: Zeeman broadening
e optical spectropolarimetry: Zeeman Doppler imaging

2  What information do these techniques provide?

3 » Our high-res spectroscopic observations of T Tauri stars and
maghnetic field measurements.

4. How does the future look like?
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Zeeman broadening of spectral lines
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Zeeman broadening of spectral lines
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Zeeman broadening of spectral lines
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Zeeman broadening of spectral lines
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Zeeman broadening of spectral lines
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Zeeman broadening of spectral lines
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Zeeman broadening of spectral lines
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Zeeman broadening of spectral lines
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Polarized spectra
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e Meridional field

e Azimuthal field

Only one cool star (Il Peg,
Rosén et al. 2015) has been
mapped through ZDI with
Stokes IQUV.



e Radial field What do you get?

e Topology of the xlarge scalex
surface magnetic field

e Meridional field

What you don't get?

® The small-scale stuff (most

fth tic field
e Azimuthal field of the magnetic field)
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Time for some results



Zeeman broadening of T 1
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Magnetic hield distribution

Model O Model 1 Model 2 Model 3




Magnetic hield distribution (cont'd)
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My attempt: "data-driven” approach

® Generalize Model 3 (0,2,4,6 kG) to higher field strength (0,2,4,6,8,10 ... KG)
¢ Introduce some sort of regularization to avoid overfitting the data

We select the model that yields the lowest
information criterion.
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Fitting magnetically sensitive spectral lines

observed spectrum —
best non-magnetic fit
best magnetic fit —

Code and some reduced data available at:
github.com/astro-alexis/magnotron-tts
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Comparing ditferent models
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Zeeman broadening of T Tauri stars
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Characterizing the surface magnetic held

e /Dl recovers 2-50% of the average

e Very limi mporal s
ery limited tempora magnetic field measured from Zeeman
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How does the future look like?




Next-gen instrumentation!

high-resolution near-infrared spectropolarimeters!!!
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CRIRGST)
spectral resolution

wavelength coverage
RV precision
slit length

slit width

polarimetry
adaptive optics

cross-disperser

50,000 and 100,000

095 - 53 um | YJHKLM bands
2-3m/s

10 arcseconds

0.2 and 0.4 arcseconds

linear + circular (YJHK bands)
60 actuator curvature sensing

6 exchangeable gratings
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CRIR /

10x larger
spectral
grasp!'!!
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Take-away

e It's a good time to be alive
(good instrumentation and data coming!)

¢ \We don't find strong magnetic fields on IMTTS/IMPs yet, but small sample!
(more spectra would be nice :iwink :wink SPIRou)

e Magnetic fields of T Tauri stars has wide range strength (does not
depend of HRD position), and the field seems to be rather well
distributed over the surface.

e Zeeman Doppler Imaging recovers more or less <B> (2-50%), this seems to
depend on the field topology



