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IRD: Special Instrument
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Mass distribution of Planet Host Stars

Planets around
1047 planets low-mass stars (<0.6M,) : 89
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Targets of
our work
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Potentially habitable planets

Kepler-62 e Gliese 667Cc Gliese 581 g* Tau Ceti e* Gliese 667C f Kepler-22 b

€ e

Gliese 163 ¢ Kepler-61 b HD 40307 g* Kepler-62 f Gliese 667C e Gliese 581 d

12 planets so far!

hnet candidates

e Mass: ~1-3 M__ .4,
® Size: ~0.8-2R

CREDIT: PHL @ UPR Arecibo (phl.upr.edu) July 29, 2

® Semi-major axis: 0.7-1.9AU
® (density : 5 m s1?)

earth
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Kepler-22 System

Habitable Zone

Solar System
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Search for Habitable planets

® Doppler survey = ®Transit survey

e Ground telescopes e Kepler satellite

Kepler/NASA
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The InfraRed Doppler Survey

@ Search for planets around low-mass stal

® Detect earth-mass planets in habitable zone
® Show statistical properties of plane

; e An Radial Velocity Survey in Ne
| e New instrument : IRD /Subaru 8.2m

e Firstlight of IRD : 2014 => Start survey in 2015
e Expected High RV precision: ~1 m/s
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Target : planets @ low-mass stars

Habitable Zone &
RV Amplitude
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Flux of stellar light

M6V star G]406 (Pavlenko et al. 2006)

a) ISIS (blue arm on WHT at 2001 Jan 29
b) ISIS (red arm) on WHT at 2001 Jan 29
E CMO §G096 on HST at 1998 June 19 -

100

NICMOS (G141) on HST at 1998 June 19
NICMOS (G206) on HST at 1998 June 19
f) SWS (06 1A) on ISO at 1996 June 26 -
g) ibid
h) ibid
i) SWS (06 1B) on ISO at 1996 June 26 _
j) CGS4 (150 I/mm) on UKIRT at 1993 2(')( rg
i
1) CGS4 (75 I/mm) at 1992 Mag Y
i

n) CGS4 (75 /mm) 1992 October 26
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e Habitable zone <~0.3 AU e Flux peak in Near Infrared
e Amplitude of RV =1-2m/s e High-efficiency observation

Semi-Amplitude RV (m/s)
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Simulation: Planets @ low-mass stars
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Spec summary of IRD

Wavelength: 0.97-1.75 ym
e Important region: 0.97-1.1, 1.4-1.8 pm for M stars

Spectral resolution: 70,000 (3pixel samplmg)

Pixel scale: 0.09 arcsec/ pixel KT )
Fiber-fed: star + reference + sky + comb "I ”‘ -
Dispersive optics: Echelle & VPH-Grating & W
Detector: Hawaii 4096x4096 a .
Detector temperature: 60K, Optics temperature ZOOK
Cooler: Pulse-tube cooler

Tip-Tilt: Rlimit=18 & 0.27arcsec slit usable

Expected RV precision: 1 m/s w/laser frequency comb
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Sample of our survey

® Nearby stable dwarf stars « 200-500 stars
e An All-sky catalog of Bright M Dwarfs (Lepine+2011)

® A Spectroscopic Catalog of the Brightest (J<9) M Dwarts
in the Northern Sky (Lepine+2012)
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Strategy for the IRD Survey,

® Quicklook observation
® Monitoring observation

® More massive planets in habitable zone

® Intensive observation
® Toward rocky (Earth-mass) planets

e Follow-up observation by Transit
® At Japanese facilities (See N. Narita’s talk)
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Summary
e IRD/Subaru 8.2m -

® Infra-Red Doppler instrument with frequency comb
e First light in 2014

® Search for planets around low-mass stars
® Detection of habitable planets
e Statistical properties of more massive planets

e Simulations for the IRD survey
e Strategy: Quicklook => Intensive and Uniform obs.
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® Detectability for 3 year observations

® Quicklook : To find plaent candidate

® Uniform : planets more massive than 20 M__,,,, @ ~100 d
¥ o Imiensive : We can reach to habitable rocky planets
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