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What's the RV precision floor
set by tellurics?

How well can we mitigate
tellurics in various bands?



Flux (Arbitrary Offset)
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Kurucz Solar Model, also used as input
template

TAPAS, tailored to atm., condition of the
month. Varying airmass and PWV nightly.

Shifting tellurics with barycentric motion
over a year. No photon noise.

Convolved each “order”, R =120,000.
Perfectly known PSF and wavelength

1515 solution



Normalized Flux

2.00

1.75 A

1.50 A

1.25 A

1.00 A

0.75

0.50

0.25

0.00

k = 2
> o ®»® o
| ) ) !

Normalized Flux
- = =
N

& @
o ®

&
iS
f

—— Stellar
—— Telluric

445.0 4455 446.0 446.5 447.0 4475 448.0 4485
Wavelength (nm)

®
@ 230 orders

5 .
L

A

—— Telluric

1100 1102 1104 1106
Wavelength (nm)

365 nights
00

RV Extraction

2 methods x 3 conditions
CCF & Forward Modeling

No correction of tellurics
Perfectly known tellurics
Lack of knowledge of
tellurics
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RV Error (m/s)
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Normalized Flux
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No prior knowledge on
line depths and PWV
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Oxygen lines in Keck data
from RVxK2
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Take-Home Message

In the optical, tellurics are adding at least 2 cm/s.
In the NIR, tellurics are adding about 30 cm/s.

Collaborators:
Cullen Blake, Sharon Xuesong Wang, Peter Plavchan, Bryson Cale

Report, code and all synthesized spectra will be public, and available now upon
request.



