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EARTHS & SUPER EARTHS
AROUND M DWARFS

Distance (AU

Mid/Late M stars are attractive targets since RV amplitude of terrestrial
planets in HZ is so much higher than around F, G, K.
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The Y band is quite clean compared to J and H, and has the most
amount of RV information for mid-late M dwarfs......



Pathfinder : One that discovers a new course or way, especially
through or into unexplored regions.

Penn State NIR Pathfinder spectrograph is a test bed to explore
challenges in precision NIR radial velocities.

‘Pathfinder is a testbed built from existing off the shelf available parts.
Uncooled, uses a H1 array that is sensitive to 2.7um

|nitial motivation was to retire some of the risk in the Gemini PRVS
proposal, which it succeeded in doing.

‘Now going beyond to explore more of the fundamental issues in NIR
velocity extraction to pave the way for future instruments.
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CHALLENGES: CALIBRATION
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U HAS A LOT MORE BRIGHT LINES IN THE NIR THAN THORIUM. AR LINES
ARE EXTREMELY BRIGHT AND NOT USABLE AT PRECISIONS OF FEW M/S

U-NE LAMPS NOW IN ROUTINE USE IN PATHFINDER

An FTS NIR ATLAS OF Uranium lamps now
published and available: Redman et al. 2011, APJS



CHALLENGES:NIR DETECTORS
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MAY-AUGUST 2010: TESTS AT THE HET 1O

OBTAIN STELLAR RVS IN THE NIR
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Pathfinder 1s currently the only high resolution fiber fed NIR
astronomical spectrograph on built for RV precision

e Valuable Test bed for Frequency Combs that really can only
reach their full potential with a fiber-fed spectrograph

ePathfinder team collaboration with NIST/CASA to test their
H band frequency comb.

eH band!.




PATHFINDER @ HET
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CHALLENGES: TELLURIC LINES
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TERRASPEC TELLURIC MODELING CODE (BENDER ET AL.
2012, IN PREP)



First On-Star RV Results with a NIR Laser Frequency Comb!

Eta Cassiopea

Velocity (m/s)
Velocity (m/s)

JD—2450418

HD168723

Velocity (m/s)
Velocity (m/s)

JD—2455418 JD—2455418







THE HZPF ON THE
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THE HABITABLE ZONE PLANET FINDER AT THE HOBBY-EBERLY
TELESCOPE
TIMESCALE: ~2014



HZPF

¢ Stars from LSPM-N (d <33 pc)
e Our M Dwarfs Sample (vsini < 12 km/s)

v M2K & Endl HET Survey




eSignificant Development work is going into NIR RV
Spectrographs

*Frequency combs are now in use in astrophysical settings

eSignificant challenges in NIR RVs are being overcome
with AMO/Laser Physics, astronomical spectrograph design,
fibers, detectors, and atmospheric physics.

e Testbeds are REALLY useful




SPECTRAL LINES
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TERRASPEC TELLURIC MODEL: CAN DO VERY WELL
WITH ATMOSPHERIC PHYSICS & HITRAN



SPECTRAL LINES

Corrected Telluric
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TERRASPEC TELLURIC MODEL: CAN DO VERY WELL
WITH ATMOSPHERIC PHYSICS & HITRAN



