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Summary

InfraRed Doppler instrument (IRD)

O A high-dispersion (R=70,000) near-infrared spectrograph for Subaru
telescope

O RV precision of ~2 m/s is achievable for M dwarfs

IRD-SSP

O We aim at detecting earth-mass (~1-3M.in) PlaNets in habitable zone
around late-M dwarfs, and unveiling planet population in wide range
of mass and orbit around late-M dwarfs

O We expect to find ~60 planets in 60 sample stars by 5-year (175 nights;
35 nights/year) survey.

O The full 5-year survey is now approved.

Observations have been conducted almost every month since ST19A.

O The initial screening observation has been almost completed and
intensive monitoring for some targets has started.



Overview of the IRD instrument
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Long-term monitoring of an RV

standard, Barnard’s Star
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Number of  Totdl Internal Instrument + Activity
the data error error error
Selected data® 280 29m/s 2.1 m/s 2.0m/s
All data 299 3.2 m/s 2.1 m/s 2.4 m/s

*The data with low comb-intensity are excluded.

Detailes of RV-analysis procedure for IRD are presented in Hirano et al. (2020)



Brief summary of 2019-2020

Allocated nights
O S19A:16.5
OS19B: 17.5
O S20A: 17.5

suspended : 2.5nights
(COVID-19)

0O S20B: 19.5
ToO : 0.5nights

Rough success rate
O S19A: ~77%
O S19B: ~60%
O S20A: ~75%
O S20B: ~68%

Current progress of observation

stars observed once 26

stars observed twice 11
stars observed 3-9 times /4

stars observed >10 times 14



Sample selection

D<25pc, M=0.08-0.255, J<11.5, no Ha emission (15" screening)
= 149 stars were selected by low-resolution spectroscopy.
(e.g. Koizumi et al. 2021, PASJ, 73, 154)

Double-line spectroscopic binaries and rapid rotators will be screened
out by initial observations with IRD (2"? screening)
= Best 60 stars will be selected for IRD survey.

38 stars have been selected so far and intensive monitoring for them has
started.

Imcomplete
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Screening: AO Images

To check existence of visual companions in the images of IRD-FIM

e.g. A companion with contrast ratio 1:7 = M4 : M7/
O Angular separation = 0.2%, distance 17.7pc = 3.5AU (P~13.5yr)
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Screening: Spectral shape

GJ699 (standard) ﬁWW

v Rapidly rotating stars ?
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From HR spectra we also check double lines binary ?
Activity indicators (line shape, Pachen, He |)
Metallicity

990 991 992 993 994



14

12

10

RV scatters measured with IRD

Targets to search for
earth-mass planets

A
4 A\

Planetse Long-term trend? Otherse
A

4
[ Il”l 111 [

2 4 6 8101214161820222426283032343638404244464850 (m/s)




Summary

InfraRed Doppler instrument (IRD)

O A high-dispersion (R=70,000) near-infrared spectrograph for Subaru
telescope

O RV precision of ~2 m/s is achievable for M dwarfs

IRD-SSP

O We aim at detecting earth-mass (~1-3M.in) PlaNets in habitable zone
around late-M dwarfs, and unveiling planet population in wide range
of mass and orbit around late-M dwarfs

O We expect to find ~60 planets in 60 sample stars by 5-year (175 nights;
35 nights/year) survey.

O The full 5-year survey is now approved.

Observations have been conducted almost every month since ST19A.

O The initial screening observation has been almost completed and
intensive monitoring for some targets has started.



