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Advantages at NIR

1. For red stars, redder spectra carry more information
(Information advantage)

2. At longer wavelength, activity impacts less
(Jitter advantage)




Information advantage:
M-stars emit mostly at near-infrared wavelengths
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Information advantage

RV precision [m/s]

atmospheric transmission
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Information advantage
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...but: the effect
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rule of thumb: 1 ? * B/G * A/um



Example of magnetic field measurement

Quite obvious in M-type stars at infrared wavelengths

Here: R=30,000; SNR=100
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rule of thumb: 1 ? * B/G * A/um



How do contrast and Zeeman compare?

RV signal [m/s]

background

s00 8500 1000 1200 1400 1600
Wavelength [nm]

5

t=108 ——m™m™

background + spot
o
o
Ch

-10-50 510 -10-50 5 10 -10-50 5 10
v [kmn/s] v [km/s] w [km/s]

o
A vrod [m/s]

vel. shift [m/s]
A
8
L | IIIIIII
L IIIIIIi

" " M 1 M 1 |
0.4 0.5 0.6 07 08 091.0
Reiners et al., 2013 Wavelength [pm]




How do contrast and Zeeman compare?

- Stor: T=5750K  Spot: T=3750K § Stor: T=3700K  Spot: T=2400K
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How do contrast and Zeeman compare?
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Further challenges: Size
U

Slicer

CARMENES simulator and pipeline:
M. Zechmeister, C. Marvin, J. Zhao (P6.4, P6.11)
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W elluric lines
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Very red stars are very faint
example: CARMENES target characterization

Multiple systems (3%)
Binaries < 5.0" (10%) II
Binaries > 5.0" (13%) II
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Credit: M. Cortéz-Contreras V.M. Passegger (P6.3)
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Which planets can we hope to find?

Spectral Type
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Stellar Mass [Mg,] Credit: M. Zechmeister




Towards longer wavelengths:

1. More photons but less features
2. Less contrast but more Zeeman

3. Things we have to learn:

Size, Slicing, Telluric lines, Detectors ...



distance [AU]

® “Super-Earths”
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